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In This Guide...

CGH Interactive Analysis User Guide

This guide describes how to use the CGH application of
Agilent Genomic Workbench to analyze CGH data and to
perform comparative genomic hybridization (CGH), copy
number variation (CNV), and single nucleotide polymorphism
(SNP) studies. It also describes how you can find common
aberrant regions, and correlate CGH and expression data.

Getting Started

This chapter gives an overview of how to use Agilent
Genomic Workbench to import, display, and analyze
Comparative Genomic Hybridization (CGH) data, including
data from microarrays that contain both CGH and SNP
probes (CGH+SNP).

Importing, Managing, and Exporting CGH and CGH+SNP Data and
Other Content

This chapter describes how to import, organize, manage, and
export CGH and CGH+SNP data and other content within
the user interface of Agilent Genomic Workbench.

Displaying CGH and CGH+SNP Data and Other Content

This chapter shows you how to display log ratio data from

imported feature extraction data files and analysis results, as
well as gene list and track content, in the Genomic Viewer. It
also gives you instructions on how to modify the display to
show the data and content the way you prefer.

Setting Up CGH Interactive Analysis

This chapter gives instructions on how to set up the
interactive analysis functions for CGH and CGH+SNP
experiments. These include the Preprocessing, Analysis,
Discovery and Reports tabs.



CGH Interactive Analysis Reference

This chapter describes the shortcut menus, tab commands
and dialog boxes for setting up CGH Interactive Analysis.
The last section describes configuration settings.

Statistical Algorithms

This chapter describes the algorithms in the CGH module of
Agilent Genomic Workbench. The program uses many
different algorithms to perform the statistical analyses that
are needed for comparative genomic hybridization (CGH),
copy number variation (CNV), and single nucleotide
polymorphism (SNP) studies. Additional algorithms let you
find common aberrant regions, and also correlate CGH and
expression data.
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This chapter gives an overview of how to use Agilent Genomic Workbench
to import, display, and analyze Comparative Genomic Hybridization (CGH)
and Comparative Genomic Hybridization with Single Nucleotide
Polymorphism (CGH+SNP) data.

Before or after you import extracted data into the program, you can
assign identification information and attributes to the samples through the
Sample Manager tab. See the Sample Manager User Guide.

To display or analyze imported CGH data, you organize the data files into
logical units called experiments. Experiments are used to define the data
you want to display or analyze using Agilent Genomic Workbench. You can
then use the Preprocessing, Analysis, Discovery and Reports tabs of the
program to interactively analyze the data in the experiment for
aberrations.
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1 Getting Started

Experiments can also serve as the basis for automated, unattended CGH
or CGH+SNP analyses in the Workflow tab. The commands under this tab
also let you set up image files for automated, unattended Feature
Extraction before array analysis. See the Workflow User Guide for more
information.
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Getting Started 1

What is the CGH Application?

The CGH application lets you display and analyze aberration patterns from
multiple Comparative Genomic Hybridization (CGH) or Comparative
Genomic Hybridization with Single Nucleotide Polymorphism (CGH+SNP)
microarray profiles, either interactively or by setting up an analysis
method to use with a workflow.

With CGH interactive analysis, you set up an experiment and apply
analysis algorithms to your data one experiment at a time. You also set
parameters for report templates that are used for automated analysis
using a Workflow.

You do most of your operations with the Preprocessing, Analysis,
Discovery and Reports tabs. See Table 2 on page 33. With the interactive
portion of the CGH application, you can:

¢ Import Agilent Feature Extraction data, Axon data or UDF files and use
the Genomic Viewer to display this data along the chromosome.

¢ Preprocess the data

Apply feature and array filters. Combine designs and/or inter- or
intra- array replicates.

Apply GC Content correction.
Apply a centralization calculation to the data.
Display QC metrics on the original data.
¢ Analyze the data
Calculate and show a moving average of log ratios.

Use robust statistical aberration detection algorithms to detect and
map aberration regions with high confidence.

Perform SNP analysis, including SNP Copy Number (with or without
manual reassignment of peaks) and LOH (Loss/Lack of
Heterozygosity). Use Discovery options to display the analysis results.

Apply aberration filters to the results.
Merge adjacent CNVs into CNVRs (Copy Number Variation Regions).

Find common aberrations between several CGH samples, as well as
do a differential aberration analysis.
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Calculate a correlation analysis or enrichment analysis of gene
expression and CGH data.

Do a cluster analysis and display data with a “heatmap”.
Generate a Genotype Reference file.
¢ Generate reports
Make text or graphical aberration reports
Make SNP genotype and aberration & LOH reports
Make penetrance summary reports

Make customizable Cytogenetic Reports for individual CGH and
CGH+SNP samples.

¢ Change the way you view the data

Display chromosomal deletions and amplifications on different scales
simultaneously.

Display allele-specific copy numbers and regions of LOH for
CGH+SNP arrays.

Customize the way data is displayed in the genomic viewer.

With workflow analysis, you configure an analysis method ahead of time,
and then run it in a workflow. This method is useful for unattended
operation for consistent analyses of multiple data sets. To review workflow
results, you use the Genomic Viewer. For more details and quick-start
instructions to set up and run a CGH workflow, see the Workflow User
Guide.
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Using Agilent Genomic Workbench on a Mac

The content of this User Guide applies to both the Windows and Mac
versions of Agilent Genomic Workbench. Both of these versions have the
same features. However, when you use the Mac version of the program,
please note the following:

Windows command Equivalent Mac command

Right-click + Command-click (2&-click)

* 0On Macs with trackpads, other options are available. On
certain machines, you place two fingers on the trackpad
while you press the button below the trackpad. See the user
guide for your specific machine.

+ If you have a third-party mouse that has more than one
button, you may be able to use one of the buttons as a right
mouse button.

Control-click Control-click (Same as the Windows command)
Shift-click Shift-click (Same as the Windows command)
3 (Close button) @ (Close button)

CGH Interactive Analysis User Guide 23



1 Getting Started

Entering a License and Starting the CGH Application

This section describes how to open the CGH application in Agilent
Genomic Workbench, and enter your CGH license.

When you start Agilent Genomic Workbench for the first time, the
program opens in the Home tab, with the Open Application tab
displayed. From this tab, you can click any of the application areas, or
click Help to open the User Guide for that application.

[ Open Application} Genomic viewsr Hote Application Type: CGH
M
Open Application Product Overview 0
I—L‘ eArrayxn Desltop version of eArray that provides all of the functionality of the web-based Help ‘
o —_—

eArray, in addition to specific client side features. Within CGH application type, the
popular informatics tools include: Search for Agilent HD Probes, Genotnic Tiling,
Import Custom Genomes, and Custom Probe Score Custom microarray designs can
be created via HD Search Wizard, Probe Upload Wizard, or Probe Group Wizard, ‘

Sample Manager Management console that enables easy association of meta data (patient/sample Help
information) with individual sfides, which is carried through the analysis pracess ‘

g“‘% Feature Extraction Image Analysis Software that reads and processes up to 100 raw microarray image License Help
e files in an automated, walk-away mode. The software automatically finds and places —_— —
microarray grids, rejects outlier pixels, accurately determines feature intensities and {

ratinz, flags outlier pixels, and calculates statistical confidences.

Quality Tools Quality aseessment and reporting tool that uses Feature Extraction QC metric sets and Help
o standard/custom thresholds. QC reports and charts can be generated to flag
problematic arrays or study trends ‘

\_,\ DNA Analytics(CGH Module) Analysis application designed to examine data generated from CGH experiments. License Help ‘

: Workflow Workflow utility that extracts image files with Agilent Feature Extraction and/or Help
analyze data with CGH applications. —

Figure 1 Open Application tab for Agilent Genomic Workbench CGH module
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Getting Started

To enter a license for analyzing CGH data interactively

1 Click the Open Application tab if it is not already displayed.

2 Click License next to the description of DNA Analytics in the Open
Application pane.

The License tab of the User Preferences dialog box appears.

User Preferences r$—<|
[ Tracks'( Miscellanenus fm

Flease provide license information to activate the cgh Functionality of Genomic Workbench,

Host Name = webbpc100
Select Analysis Application:

cgh s

OServer Lacation

—

@Text License

Please paste your license text in the area below:

EATURE cgh agilent 5.0 04-dec-2009 uncounted HOSTID=ANY SIGN="0093
B222 E244 E9D4 3FZE 7764 4659 5000 E04E 4975 5172 D284 F399 4
E14D 39F3"

[e]4 Cancel

Figure 2 License screen for CGH module

There are two ways to provide the license information:

Use a Server Location

1 Unzip the license .txt file into a folder on your server, to which the
program has access.

2 Copy the path for that folder to the Clipboard.

3 In the User Preferences License tab, click Server Location.

CGH Interactive Analysis User Guide
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Paste the license folder path into the box below Server Location. (To
paste the license for both Windows and Mac computers, hold down the
ctrl key and press V.)

Click Apply, or click OK to apply the license and close the dialog box.

Enter a Text License

Find the folder that contains the CGH module license .txt file.

Double-click the license name to open the file in Notepad, and copy the
text in the Notepad window.

3 In the User Preferences License tab, click Text License.

4 Paste the license information into the License text box. (To paste the

license for both Windows and Mac computers, hold down the ctrl key
and press V.)

Click Apply.

6 If you have no other licenses, click OK.

OR

If you have another license, click the arrow from the Select Analysis
Application list, select the DNA Analytics module and repeat steps 1-5.

To start the CGH module

¢ In the Open Application tab, click the DNA Analytics (CGH Module)

icon L\

The CGH module starts and the Genomic Viewer is displayed.

CGH Interactive Analysis User Guide



Getting Started 1

Transferring Data from the eArray Web Site

When you install Agilent Genomic Workbench, a set of “core data” is
transferred to your database. This includes administrative data, control
grids, and the names (only) of Catalog and workgroup probe groups, bait
groups, microarray designs, and libraries.

Additional data from the eArray Web site are required in order to perform
eArrayxy functions. This content is downloaded from the eArray Web site
using the Data command from the Home tab. For example, to search for
expression probes from the Agilent Catalog, you must first transfer the
Catalog expression probe data from the eArray Web site to your server.
See “To transfer catalog and workgroup data” on page 64. For more
information on how to download data from the eArray Web site, see the
eArrayxp User Guide.

In order to import or analyze extracted microarray data using Agilent
Genomic Workbench, you must first download the design files that match
those microarrays from the eArray Web site, or import them. See “To
download a design from eArray” on page 80 and “To import Agilent GEML
design files” on page 53. It is not necessary to transfer the entire catalog
or workgroup data from eArray to analyze extracted microarrays or run
Feature Extraction or analysis workflows.
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Using Main Window Components to Display/Analyze Data

28

You can use the data viewing capability in Agilent Genomic Workbench
with or without a license to view data for many types of arrays, including
CGH, CGH+SNP, ChIP, and Methylation (CH3). You can use the data
analysis capability in Agilent Genomic Workbench only if you have a
license for one or more of the DNA Analytics programs (CGH, ChIP, or
Methylation).

What are the main window components?

You use four primary components of the Agilent Genomic Workbench main
window to import, manage, export, display and analyze extracted data.

Home tab commands — import, manage and export data
Navigator — create and fill new experiments with array data

When you make the experiment active, the data appear in the display,
called Genomic Viewer.

Genomic Viewer — display data and content in four Views: Genomic
View, Chromosome View, Gene View, and Tab View

View tab commands — change appearance of Genomic Viewer display

Figure 3 shows the main window of Agilent Genomic Workbench when the
Genomic Viewer tab is selected, and identifies the names of its
components.

CGH Interactive Analysis User Guide



Getting Started 1

Analysis iscovery Reports

Normalization
GC Correction ates

_ Featre _ Design __ Metric-Set e e Centr K
7 Fikers 5P Fiters 57 Fiters eebe Windaw Size Plot S nay Inter Arnay Group By
v = = W b (%) Distribution &
ioo [ enomic viewer
search 3/ open appiicatift N Hote

Tz il

W @ | B 20606-74520606) copormcr v | | A& W
= =)

Genomic
Viewer

Design Data B
4 Designs

1 AglentCatalog

-1 Agilent

1 Imported External Designs

] Custam Designs

1
&
Ll

Experiment
4 Experiments

] CGH_ExP
L 1KM_CGH
_jchp

ez |
Cow+BH 026051 =1 Genome
View

=

My Entity List
4 Entities
] Sene List

» ’ -
My Networks gt A=
Iy Rlet ks
Ay pletvior (Arrays) Calibration Arrays

- ® My Networks

Probelame || Chridame: Start Stop

nlld 7380370 739804z |48340 0,087
Tasks B 73sa30s8  [7asmsils [133317 a.021
A Tasks 74008083 [7400E148  [59338 -0.283
1 Download Array Design fram ¢ 74016706 74016757 |zzodss 0249 o
[ bata Downioad 7a017171  [ra017e19  [e17ens 0265 0,163 o111
Joneae (74020003 [128417 0,042 0215 Fo.100 o
> Fagz2o17 13314 o121 0.655 0,103 i
Genotypes - Status Bar 74029459 |43688 0,082 0177 Fo.031
4 Genotypes T | Fa0z037e [314ee0 017z 0.139 0,138
Yoruba Male (NALESD7) o orme s gl 74030763 402300 0.195 0.434 0,004
i~ European Male (NA12891) A_16_P025... [chridf [74030986  |74031045  [353716 0,066 0,240 0,095 e
z:v"”ba F:"“‘T (?":;15555‘2) s Nla_1e_rzo0.. lchrtd) [7a031233  [74031z88  [1051%8 -0.030 0273 0,193 2]
inese Female B
v |CConeBs0zs0my S*Bd Arrays
I 1473970808 | JaDm-1 | | lalcli |ha1s | logz ratio Selected Row = 6178 9685 % 8

Figure 3 Agilent Genomic Workbench main window showing major components for CGH
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What can you do with the main components for display of data and
results?

See the table below for the parts of the main window you use to display
log ratio data and results.

Table1  Components of Agilent Genomic Workbench main window for display of data
and results

To do this Use this part of the main window

Change program among CGH, ChIP, or ~ Switch Application button: Click the button and click the
Methylation (CH3) program you want to open. The scatter plot options are
different for the different program types

Download design files Navigator for Design Files: Right-click the name of a
design file and click Download. Icons give the status of a
library or microarray design (update required, draft,
review, completed, or submitted). See the eArrayyp User
Guide for details,

Import or export data Home tab: Click the Import or Export button to select the
data you want to import or export. See Chapter 2,
“Importing, Managing, and Exporting CGH and CGH+SNP
Data and Other Content” for more information.

Select array data to display in the three  Experiment pane of the Navigator: Create an experiment

graphical views or in the Tab View asa  with the imported data, select the experiment, and then

table select the data within the experiment to display or
analyze. See Chapter 3, “Displaying CGH and CGH+SNP
Data and Other Content” for more information.

Display array data/results for only a Genome View: Select a chromosome to display in
certain portion of a chromosome Chromosome View. You cannot view log ratio data points
here.

Chromosome View: Select a gene region to display in
Gene View. You can display log ratio data points here if
you select Scatter Plot in the View Preferences dialog
box.

Gene View: See the log ratio data next to a selected
region of a chromosome, with associated genes and
track-based annotation. See Chapter 5, “CGH Interactive
Analysis Reference” for details about these Views.
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Table1  Components of Agilent Genomic Workbench main window for display of data
and results (continued)

1

To do this Use this part of the main window

Show/Hide or customize the data Gene View: Move the mouse pointer over Scatter Plot to
points for the scatter plots display the options. Or, right-click and then click View
Preferences.

Chromosome View: Right-click and then click View
Preferences.

View tab: Click View Preferences.

See Chapter 3, “Displaying CGH and CGH+SNP Data and
Other Content” for information on how to do this.

Display array data next to tracks or My Entity List pane of Navigator: Add or select a track or
gene lists gene list to have it appear in Gene View.

See Chapter 3, “Displaying CGH and CGH+SNP Data and
Other Content” for information on how to do this.

Change the appearance of the display  View Tab: Click View Preferences. From the View
Preferences dialog box, you can change the orientation,
select what type of data to view, and configure scatter
plot options.

Genomic Viewer: Right-click any View except the Tab
View and select View Preferences. In the View
Preferences dialog box, you can select to show or hide the
scatter plots and how to display them, including results.

See Chapter 3, “Displaying CGH and CGH+SNP Data and
Other Content” for more information.

Analyze or reanalyze displayed data Preprocessing Tab: Click this tab to display commands
you use to manipulate the data before you apply the
algorithms.

Analysis Tab: Click this tab to display commands you use
to analyze the data.

Discovery Tabh: Click this tab to display commands you
use to display, filter, compare, and further analyze the
results.

Reports Tab: Click this tab top display commands you use
to generate and manage reports.

For more information on what you can do in these tabs,
see “Tabs” on page 33.
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Switching Applications

You can use the Agilent Genomic Workbench to work with a variety of
different data types. Because the requirements for the display of data (and
calculation of results, if using a license) are different for different data
types, you must switch the application module for the type of data you
want to display.

The Switch Applications menu, located at the upper right corner of the
Agilent Genomic Workbench window, is used to change the DNA Anlytics
module. The selected module is marked &) . The selected module is also
displayed in the title bar of the Genomic Workbench main window.

'::"SImitch Application *
CigH

ChIP-on-chip
CH3
Expression

microRME

Q0000 ®

Sureselect Target Enrichment

Figure 4 Switch Application menu
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Using Tabs and Command Ribbons

Tabs

When you click a tab, groups of commands or single commands appear
that are specific for that tab. The tabs that are displayed change
depending on what licenses you have, and what DNA Analytics module is
selected (CGH, ChIP, CH3).

" Home " gkuay;b §a.mp-lenl'-‘l.anager gu.-.uaiit.\:.- _\‘-JéulcFinw -guepmcess-ng g.nalvms .QI.SCD’V&IBI' gepouis iﬁew Tool ﬁelp
Figure 5 Tabs for CGH interactive analysis

The following table summarizes what you can do from the CGH interactive
analysis tabs of Agilent Genomic Workbench.

Table2  Capabilities in CGH Interactive Tabs

Tabs CGH Capabilities

Preprocessing Edit and turn on or off data filters

Turn on and configure GC Correction (required for SNP Copy
Number and LOH calculation) and display plot of corrected
data

Turn on and configure centralization (required for SNP Copy
Number and LOH calculation)

Combine array designs and replicates
Display QC metrics

Analysis Calculate a moving average on log ratio data

Select an aberration algorithm and set up its parameters
(required for SNP Copy Number and LOH calculation)

Turn on and configure SNP Copy Number (required for LOH
calculation)

Turn on LOH calculation (requires SNP Copy Number)
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Table 2  Capabilities in CGH Interactive Tabs (continued)

Tabs CGH Capabilities

Discovery Add aberration filters
Compare arrays with common aberrations
Make graphical penetrance diagrams
Set up to display CNVR (copy number variant regions)
Compare CGH data with expression data
Compare arrays with different aberrations
Do a cluster analysis
Do a heatmap analysis
Generate a genotype reference file

Reports Aberration report
SNP Genotype report
SNP Aberration & LOH report
Penetrance report
Cyto report

View Set up preferences for display of data
Copy displayed data to the Clipboard
Turn on or off display of Views and Navigator

Turn on or off tabular display of signal intensity and
annotations

Turn on or off display of Cytoband information in Gene View
Turn on or off highlight of nonunique probes
Turn on or off display of custom data

Tool Set up and run plug-in programs
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Commands

The area where commands appear is called a command ribbon. The
command ribbon that appears when you click the Home tab for CGH is
shown below. The commands that appear in the command ribbon change
depending on what application module is selected, and which tab in that
application module is selected.

Home ehrrayXD Sample Managar Quality WorkFlow Preprocessing Analysis Discovery Reports View Tool Help

' ' Save GoTo
(., User @ Import Export o Create i B £ ) . ’
L {,_...’ Preferences. .. I.Data Sl v N v )-[ Experiment .’1 E);I:E:tlment Ei;;ﬁemmlc Epl s |_0 S

Figure 6 Home command ribbon and tabs for CGH interactive analysis

For a complete description of all of the command ribbons and commands
you see in Agilent Genomic Workbench, see “Command Ribbons” on
page 184.
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Using the Navigator to Search for Data
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Getting Started

This section gives you instructions on how to search for design files,
extracted FE data, experiments and other information in the Navigator of
Agilent Genomic Workbench. The Navigator contains different panes when
you select the eArrayxp, Sample Manager, or Workflow tabs. See the User
Guides for those modules for information on the Navigator contents.

Search

“«

Design Data
_ 4 Designs

-] Agilent

B~ AgilentCatalog

-] Imported External Designs
< | Custorn Designs

4
:]

Experiment

_ 4 Experiments
[k ] CGH_EXP
. chip
-] WorkFlow1

Y
) WorkFlowz_ShP N

My Entity List
_ 4 Entities
-] Gene List
[k ] Tracks

My Networks
# My Networks

Tasks
_ A Tasks

[ Download Array Design From

Genotypes
Genobypes

‘Yoruba Male (MAL1SS07) 4
European Male (NA12891) s

Figure 7

=
~— Tasks pane
s
-—— Genotypes pane
Navigator panes for CGH

~¢——— Search pane

-—— Design Data pane

~¢—— Experiment pane

> | <«—— My Entity List

z® | <—— My Networks pane
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The Navigator shows the array data, experiments, and other content
stored in Agilent Genomic Workbench that is available to the logged in
user. It contains the following panes:

Pane

Comments

Search

Design Data

Experiment

My Entity List

Lets you search within any pane of the Navigator for a specific
item (array or build, for example). You must type the entire array
name or term; otherwise, use asterisks (*) as wildcards for
unspecified strings. For example, type *1234" to find any item that
contains “1234".

Contains microarray data files, organized by design and application
type, and then by genome build.

Shows all probe groups and microarray designs that are available
to you, organized by folders. For the SureSelect Target Enrichment
application type, the program shows all bait groups and libraries. In
general, you can:

» Expand or collapse folders to show or hide content.

» Look at the icon that appears with an item to monitor its status.

* Right-click the name of a folder or item to open a shortcut menu
that lets you take action on the item.

See “Design Data pane —icons, special text, and buttons” on

page 216 and “Design Data pane — actions and shortcut

menus” on page 217.

Contains Agilent Genomic Workbench experiments. Experiments
are organizational units that contain links to microarray data and
design files. In data analysis modules, experiments also contain
saved results. See “Experiment pane — icons, special text, and
buttons” on page 222 and “Experiment pane — actions and
shortcut menus” on page 223.

Contains gene lists and tracks:

» Gene Lists are collections of genes of interest. You can create
them within the program, import and export them, and apply
them to Gene View and Chromosome View.

+ Tracks are collections of annotation or other information that
map to specific genomic locations. You can import, export, and
combine tracks, and display them in Gene View with your array
data and analysis results.

See “My Entity List pane — Icons, buttons, and special text” on

page 233 and “My Entity List pane — actions and shortcut

menus” on page 233.

CGH Interactive Analysis User Guide
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Pane Comments

My Networks Contains the biological networks/pathways that you found using
Network Search or that you create using a literature search in
eArrayXD. For more information, see the eArrayyp Users Guide.

Tasks Shows the jobs that you have submitted (such as downloading
designs from eArray). Some jobs are completed locally by the
eArrayyp server program. Others are sent to the eArray Web site
for completion. In general, you can:

» Look at the icon that appears with a job to monitor its status.

+ Right-click the name of a pending task to open a shortcut menu
that lets you take further action on the job.

See “Tasks pane” on page 236.

Genotypes Shows SNP genotype reference samples in the database. You can
import, display details, rename, or delete genotype references from
this pane. See “To import a genotype reference file” on page 64.

To search the Navigator

You can search one or all of the panes of the Navigator for items that
match a specific search term. Figure 8 shows the search pane of the
Navigator, and identifies a couple of its elements.
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Search Term Box

Search
| SR o)

»

All Panels v

Pane List

Figure 8 Search pane of the Navigator

1 At the top of the Navigator, in the Pane list, select the pane to be
searched. To search in all panes, select All Panels. If the pane list is
not visible, click x to show it.

2 In the search term box, type the desired search term. The search term
is not case sensitive, but it must contain the complete entry that you
want to find. You can use asterisks (*) to represent one or more
unspecified characters. For example, type *12345* to find any item that
contains “12345”.

3 Click 2.

The program searches the selected pane(s) for items that match your
search term. If it finds matching items, the program expands the
appropriate folders, and displays the names of the matching items in
red. The first matching item is highlighted in yellow.

4 Do any of the following:

¢ To highlight the next matching item, if one is available, click
Hext [=

¢ To highlight the previous matching item, click <] Prev

5 After you complete the search, click % to clear the results of the
search, as well as your search term.
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Using the Genomic Viewer to Display Data and Results

What is the Genomic Viewer?

Genomic Viewer is the graphics and tabular display section of the Agilent
Genomic Workbench main window. In the Genomic Viewer, extracted data
and analysis results can be tabulated and displayed next to depictions of
the genome, selected chromosome, and selected genes of the species whose
array data you are analyzing.

There are four main views in the Genomic Viewer, as shown in Figure 9.

¢ Genome View - A graphical representation of the entire genome for the
selected species. Use this view to select the chromosome to show in the
other views.

e Chromosome View - A graphical representation of the selected
chromosome, displayed with cytobands and a plot area. Click or drag
the mouse to select a region to display in the Gene View.

* Gene View — A more detailed view of the chromosomal region selected
in the Chromosome View.

e Tab View - Displays CGH design annotation and log ratio data, and
CGH+SNP genotype data related to the chromosome you select in
Chromosome View.

For more information on the Genomic Viewer and its views, see
Chapter 5, “CGH Interactive Analysis Reference”.
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Figure 9 Genomic Viewer in vertical orientation
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To change the size of and detach panes from the Agilent Genomic
Workbench main window

¢ To change the size of a pane in the main window, drag one of its inside
borders.

e To detach a pane from the main window and open it in a separate
window, click its Detach button

1: 0-54*9, 1.1 Mh

1] +1

5]

p36.21
p36.12

piad

pa4.2

Drag a border to
to resize pane |

pil2

3
p22.2

-183 Kb

pa13 i : i Ly i Click here
s w & EAE to detach View

12.2
Bu

i
q21.2
q24.1 ! —
q243 :

i

183 Kb
E

q25.2

g31.1
q31.3

q32.2

3# 12

q42.2

%
54 kb

Figure 10  Changing the size of and detaching panes
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To maximize and reattach panes to the Agilent Genomic Workbench
main window

e To display a view full-screen in a separate window, click its Maximize
button.

e To reattach a view in a separate window to the main window, click its
Close button.

Click here
to maximize View

Click here to
reattach View

# Gene view

1: 3121356-5829814, 2.70 Mh Fes 4
1 1] +l +2 +
Vi 2 1 i
m i oo

4.9 Mb
—a

5.8 Mb

Figure 11 Maximizing and reattaching panes
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General Instructions for Displaying Microarray Data/Results

General Instructions for Displaying Microarray Data/Results

Figure 12

a4

An experiment is
the folder that
holds data from
any array set you
select for the
experiment. The
folder also holds
analysis results.

You set up experiments to display all data and results in the Genomic
Viewer. To set up an experiment you:

¢ Import data
¢ Create a new experiment
¢ Add the imported data to the experiment

¢ Select the experiment to display data

For step-by-step instructions on how to display data, see the Data
Viewing User Guide.

Change to the Turn on scatter Download or import
CGH module plot options design files

Add data to the new Create an
experiment experiment

Select the

Import data files
Agilent FE files
Axon files
UDFs

Review data
Select arrays to

. . (tracks and
experiment display

genomic
boundaries)

Typical pathway for displaying microarray data/results
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General Instructions for Setting CGH Interactive Analysis

Options

After you import data and set up experiments, you can set up
preprocessing and analysis calculations. This can be done before or after
you select the experiment. You can create and apply filters, combine
designs and replicate probes, apply various algorithms to show aberration
calls and create Cyto Report templates. Once an experiment is selected,
the program recalculates the results immediately after you change each
setting.

After analysis, you can apply aberration filters and select Discovery
options.

For more information on how to change analysis settings interactively, see
Chapter 4, “Setting Up CGH Interactive Analysis”.

For information on how to analyze CGH data as part of a Workflow, see
the Workflow User Guide.
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General Instructions for Setting CGH Interactive Analysis Options

Set up and select Select /deselect Change pre-
experiment for arrays to include in processing options
first time reanalysis - Create/apply filters

Apply GC Correction

Apply centralization

Combine designs and
Change analysis replicate probes

Change discovery options +  Review QC metrics of

°ptions + Select moving average imported data

Create/apply filters » Select and configure

Common aberration aberration algorithms

analysis +  Select and configure SNP

Penetrance analysis Analysis calculations

CNVR

Joint analysis Make reports
Differential aberration *  Summary Reports
Cluster analysis Display and save - Cyto Report
Heatmaps results + SNP Genotype Report

Generate g_enotype +  SNP Aberration & LOH
reference files Report

Figure 13  Typical CGH interactive analysis pathway
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To get help within Agilent Genomic Workbench

Agilent Genomic Workbench has several help resources. Help guides open
with Adobe® Reader®.

Help Resource

Description/Instructions

CGH Interactive Analysis
User Guide

Other User Guides

Product Overview Guide

This user guide, which you are now reading, supplies comprehensive
help on all available CGH tasks. You can access it easily from
anywhere within the program.

1 Inany tab of Agilent Genomic Workbench, click the Help tab.
2 0Onthe Help Ribbon, click Application Guide.
The CGH Interactive Analysis User Guide opens.

The Help tab in Agilent Genomic Workbench lets you view any of the
available user guides that apply to the currently selected application
type.
1 Set the desired application module from the Switch Application
menu.
2 In the Agilent Genomic Workbench tab bar, click Help.
The names of the available user guides appear in the command
ribbon.
3 Click the desired help guide.
The selected guide opens with.

An additional guide gives an overview of the capabilities within Agilent
Genomic Workbench and describes how to start and find help for all of
the programs. In addition, it helps you with system administration and
troubleshooting.

1 Inany interactive analysis tab of Agilent Genomic Workbench, click
the Open Application tab.

2 Atthe upper right corner of the Open Application tab, click Product
Overview.

CGH Interactive Analysis User Guide
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To contact Agilent Technical Support

Technical support is available by phone and/or e-mail. A variety of useful
information is also available on the Agilent Technical Support Web site.

Resource To find technical support contact information

Agilent Technical Support 1 Go to http://chem.agilent.com.
Web site 2 Select a country or area.
3 Under Quick Links, select Technical Support.
4 Select from the available links to display support information.

Contact Agilent Technical ~ Telephone: (800-227-9770)

Support by telephone or  E_mail: informatics_support@agilent.com
e-mail (United States and

Canada)

Contact Agilent Technical 1 Go to http://chem.agilent.com.

Support by telephone or 2 Select Contact Us.

e-mail (for your country) 3 Under Worldwide Sales and Support Phone Assistance, click to
select a country, and then click Go. Complete e-mail and telephone
contact information for your country is displayed.

To learn about Agilent products and services

To view information about the Life Sciences and Chemical Analysis
products and services that are available from Agilent, go to
www.chem.agilent.com.
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Importing Files 50

Working with Experiments to Organize Imported Data 65
Managing Content 77

Exporting and Saving Content 90

This chapter describes how to import, organize, manage, and export CGH
and CGH+SNP data and other content within the user interface of Agilent
Genomic Workbench.
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Importing Files

You can use the Home tab to import many kinds of files into Agilent
Genomic Workbench. The table below summarizes the kinds of files you
can import, and the topics in this section that describe how to import
them.

The Design Data pane of the Navigator displays all of the content available
for the user who is logged in. Some of this content (such as Catalog
designs not yet downloaded) must be downloaded from the eArray Web
site before it can be used. Some of the content is available for you to use
but not change (red, read-only content), and some of the content you
imported and can change (green). See “Navigator” on page 212 for more
information on the Navigator panes and how to use them.

For information on downloading microarray designs and other content
from the eArray Web site, see the eArrayxp User Guide.

Type of file Comments See these topics
Microarray data files » Agilent Feature Extraction “To import Agilent FE or Axon
(*.txt) data files data files” on page 55
» Axon (*.gpr) data files “To import a UDF file” on
+ Universal Data Files (UDFs)  page 57
(*.txt files)
Microarray design files » Agilent GEML (*.xml) design  “To import Agilent GEML
files design files” on page 53
» Axon (*.gal) design files “To import Axon design

files” on page 54

Genome builds Agilent-supplied genome “To import a genome build” on
information for human, mouse  page 55
and rat genomes or
user-supplied genome
information for other species

Tracks BED format annotation track “To import tracks” on page 60
files
Array attributes .txt files that you have created  “To import array attributes” on

yourself or previously exported  page 61
from Agilent Genomic
Workbench

50 CGH Interactive Analysis User Guide



Importing, Managing, and Exporting CGH and CGH+SNP Data and Other Content

Type of file

Comments

See these topics

Experiments

Filters

Probe file

Custom Genome

Genotype Reference

ZIP format file of exported
experiments

xml file that contains filters
created using Agilent Genomic
Workbench

Microarray design creation
process using an uploaded file
as the source of probes

See the eArrayXD User Guide
for more information.

ZIP file that contains at least
one FASTA format sequence
file

See the eArrayyp User Guide
for requirements and
information.

Text or .xIs file that contains
reference genotype and
expected number of cuts for
each SNP probe in the sample.

“To import an experiment
file” on page 62

“To import filters” on page 63

“To import a probe file” on
page 63

“To import a genome” on
page 63

“To import a genotype
reference file” on page 64

To select a different location for data files

By default, the program stores microarray and experimental data files in
C:\Program Files\Agilent\Genomic Workbench Standard Edition <version number>\
data. If you want, you can select a different location.

Do not select a location that contains a backup data folder; the data in the folder you

select will be overwritten.

1 In the Home tab, click User Preferences.

The User Preferences dialog box appears. See “User Preferences” on

page 450.
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2 In the Miscellaneous tab, under Data Location, click Browse.
An Open dialog box appears.

3 Select a location, then click Open.

Make sure you have full permissions in the data location.

The selected location appears in the User Preferences dialog box, in
Data Location.

4 Click OK.
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To import Agilent GEML design files

The Agilent Genomic Workbench database must contain designs that match
the Agilent Feature Extraction data files you want to import. The design
file must be present before any extraction data files can be imported. Your
imported GEML files contain array-specific information such as probe
names, annotations, and chromosomal locations, and are associated with a
specific genome build.

» C(Catalog design files must be downloaded from the eArray Web site.

+ Designs with multiple genome builds are supported for both Catalog and custom designs. For
Catalog designs, the design must first be downloaded from the eArray Web site. You can then
import the design for other genome builds.

To import an Agilent GEML file, use the following procedure:
1 In the Home tab, click Import > Design Files > GEML File.

The Import Design Files dialog box appears. See “Import” on page 373.
The dialog box shows only *.xml files.

2 To select a file for import, click its name. To select additional files, hold
down the ctrl key while you click their names.

3 Click Open.

The program validates the selected file(s), and the Import GEML Design

Files dialog box appears. See “Import GEML design files” on page 377.

e If a design file passes validation, the Status column shows Valid in
green.

e If the design is an Agilent Catalog design, and is not yet downloaded
from the eArray Web site, the Status shows Not Allowed in red. You
must download the file from the eArray Web site.

e If a design file already exists in the database, the Status shows
Overwrite in yellow. If you continue, the existing design will be
replaced with the imported design.

e If a design file fails validation, Corrupt appears in the Status column
beside it, and the program will not import the file. To remove the
corrupt design from the list, click its Remove button ] .

4 Click Start Import.
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The program imports the file(s). The files appear as new design folders
in the Imported External Designs folder of the Design Data pane of the
Navigator, with the genome build as a node within the folder.

You can import two design files with the same name that are associated
with different genome builds. If you do, the program creates a single
design folder with two nodes, one for each genome build.

To import Axon design files

You can import Axon (*.gal) microarray design files into Agilent Genomic
Workbench. The program requires the Axon design files that match all
Axon array data files you import.

1

4
5

In the Home tab, click Import > Design Files > Axon File.

The Import Axon Design Files dialog box appears. See “Import” on
page 373. The dialog box shows only *.gal files.

To select a file to import, click its name. To select additional files, hold
down the ctrl key while you click their names.

Click Import.

The program validates the selected file(s), and the Set genome build
and species for Axon design files dialog box appears. See “Set genome
build and species for Axon design files” on page 427.

If a design file passes validation, the Status column will show Update in
green.

If a design file fails validation, Corrupt appears in the Status column
beside it, and the program will not import the file. To remove the
corrupt design from the list, click its Remove button ] .

For each design file, select the appropriate Species and Genome Build.
Click Start Import.

The program imports the file(s). The files appear as new design folders in
the Imported External Designs folder of the Design Data pane, organized
by application (CGH, ChIP, or methylation, for example).

54
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To import a genome build

In general, the program uses the genome build specified in the array
design file, and protects it from changes. If a genome build is not available
in the program, you can import one.

Use arrays from a single genome build in an experiment.

1 In the Home tab, click Import > Genome Build.

The Import Genome Build dialog box appears. See “Import Genome
Build” on page 380.

2 Set the following. All are required.

Setting Instructions

Species + Type the genome'’s species of origin, as you would like it to
appear within the program.

Build Name + Type the name of the genome build you want to import, as
you would like it to appear within the program.

Refseq File This file contains information on gene locations for Gene View.
a Click Browse.
A dialog box appears.
b Select the file, then click Open.

Cyto-band File This file contains the graphic information on the cytobands for
Genome and Chromosome Views.
a Click Browse.
A dialog box appears.
b Select the file, then click Open.

3 Click OK.

To import Agilent FE or Axon data files

You can import several types of microarray data files:

¢ Agilent Feature Extraction (FE) *.txt data files
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¢ Axon (*.gpr) data files
¢ Universal Data Files (UDFs) (*.txt files) See “To import a UDF file” on

page 57 for instructions on how to import this file type.

To import Agilent Feature Extraction files, the representative GEML array
design files must imported first. In order to import Axon data files, the
representative Axon.gal design files must be imported first. See “To import
Agilent GEML design files” on page 53 or “To import Axon design

files” on page 54.

1

In the Home tab, do one of the following:

¢ To import Agilent FE data files, click Import > Array Files > FE
File.
¢ To import Axon data files, click Import > Array Files > Axon File.

A dialog box appears. Only data files of the appropriate type appear.
See “Import” on page 373.

To select a file for import, click its name. To select additional files, hold
down the ctrl key while you click their names.

Do one of the following;:
* For Agilent FE files, click Open.
¢ For Axon files, click Import.

The Agilent Feature Extraction Importer dialog box appears. See
“Agilent Feature Extraction Importer” on page 260.

Set the following:

Setting Comments

Name The names of imported arrays are often cryptic. You can give
any array a more meaningful label.
a Double-click the name of the array.
b Type the name.
¢ Press Enter.
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Setting

Comments

Dye Flip

Overwrite arrays with
duplicate names

For each array:

+ Select Normal if:
The test samples were labeled with cyanine-5 (red).
The control samples were labeled with cyanine-3 (green).
The imported ratio (test/control) should be reported
directly.

+ Select Flipped if:
The test samples were labeled with cyanine-3 (green).
The control samples were labeled with cyanine-5 (red).
The imported ratio (control/test) should be reported with
the ratio inverted (test/control).

The program does not combine dye-flip pairs.

If you mark this option, the program deletes an existing array
data file if it has the same name as one you import.

5 Do one of the following:

* To import the file(s) while you wait, click OK.

¢ To import the file(s) in the background, click Run in Background.
This lets you work while the program imports the files.

To import a UDF file

UDF files are plain text files that contain array data in tab-delimited
format. Files must contain the following six columns of information, in
any order. Each column must contain the following column names, as
column headers, or you must “map” the names from the file to these
columns in Agilent Genomic Workbench:

Probe name
Chromosome name
Start position
Stop position

Description

Signal intensity or (log) ratio data (The file can contain additional
columns, each with data from an additional array.)
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When you import a UDF file, the program creates a new design based on
the information you enter during import, and the information in the file
itself. The program also creates a new experiment that contains the
arrays.

1

In the Home tab, click Import > Array Files > UDF File.

The UDF Files dialog box appears. See “Import” on page 373. Only *.txt
files appear in the dialog box.

Select the UDF file, then click Open.

The Select data type for experiments dialog box appears. “Select data
type for experiments” on page 424.

For each array, set the following:

Setting Comments

Experiment Name By default, the program creates an experiment with the same
name as the imported file. To change the name:

a Double-click the name.
b Edit the name.
¢ Press Enter.

Data type + Select the mathematical form of the signal intensity data for
the array. The options are ratio, log, ratio, log4 ratio, and
In ratio.

Design type + Select cgh, expression, or CH3.

4 Click Continue.

When you “map” a column, you assign the column heading (in an external file) to a column
heading in Agilent Genomic Workbench.

The Universal Data Importer — Map column headers dialog box appears.
The main table in the dialog box contains the first few rows of data
from the file. Column headings derived from the first line of the file
appear at the top of the table as a guide, but the program does not
interpret these headings. See “Universal Data Importer - Map Column
Headers” on page 448.
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5 Below each column heading, select the label that identifies the content
of the column. Use each label exactly once, except for LogRatio, which
you can use many times. Or, in Select Mapping, select a saved column
map.

These options are available:

Column Label This column contains:

ProbeName Names of probes.

ChrName Names of chromosomes.

Start First chromosomal location to which each probe is designed.
Stop Last chromosomal location to which each probe is designed.
Description Text annotation related to the probe.

LogRatio Array data values that correspond to each probe. You can use this

label more than once.

6 Under Species Info, select the species and Genome Build appropriate to
the data in the file.

7 If you expect to import many similar UDFs in the future, follow these
steps to save the column map:

a Under Mapping Info, click Save Mapping As.
An Input dialog box appears.

b Type a name for the column map, then click OK.
The name of the saved map appears in Select Mapping.

In the future, you can select this mapping and apply it to any UDF file
that you import.

8 By default, the program creates a “Virtual Array ID” that becomes the
ArrayID attribute for the array(s) in the UDF. To create your own
virtual Array ID, follow these steps:

a Under ArraylID Info, clear Use System Generated Array ID.

b Double-click the number in Virtual Array ID, then type your own
Array ID.

For more information on Array IDs, see the Sample Manager User
Guide.

9 Click Import.
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The program validates your column mapping. A dialog box appears. If
you need to fix the column map, the dialog box has a list of the
missing column label(s). If the column map is complete, a message asks
if you want to import additional files with the same mapping.

10 Do one of the following:
e If you want to import additional files with the same column
mapping, follow these steps to include these files in the import:
a Click Yes.
The UDF Files dialog box appears.
b Click the name of a file to select it for import. Hold down the ctrl
key while you click the names of additional files.
¢ Click Open.
e If you do not want to include additional file(s) in the import, click
No.

The Program imports all requested files, and the UDF Import Summary
dialog box appears. This dialog box shows the imported files, the
number of lines of data that were imported for each file, and the
number of lines that were skipped, if any. If a file name appears in red,
the program may not have imported the file. See “UDF Import
Summary” on page 447.

11 Click OK.

In the Design Data pane, under the Imported External Designs folder, a
new design folder appears in the appropriate design type folder. The
design folder contains the imported array data.

A new experiment appears in the Experiments folder in the Experiment
pane, that contains the array data. This experiment has the name of the
imported UDF file, unless you changed it during import.

To import tracks

You can import BED format track files into Agilent Genomic Workbench.
Track files contain specific features correlated with chromosomal
locations, and apply to a specific genome build of a given species.

1 In the Home tab, click Import > Track.
The Import Track dialog box appears. See “Import Track” on page 381.
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2 Set the following. All are required.

Setting

Instructions

Species

Build Name

Track Name

Track File

Select the species to which the track applies.

Select the specific genome build of the species to which the
track applies.

Type a name for the track.
This name identifies the track within the program, including
the name that appears if you include the track in Gene View.

Click Browse.

A dialog box appears.

Select the name of the track (*.bed) file to import.
Click Open.

The location of the file appears in Track File.

3 Click OK.

The program imports the track. To display the track in Gene View, see
“To show tracks in Gene View” on page 119. To manage tracks, see
“Managing Content” on page 77.

To import array attributes

An array attributes file is a tab-delimited *.txt file that contains a list of
arrays by Array ID, and values for array attributes. Attributes are pieces
of array-specific information, such as the hybridization temperature or the
name of an array set that contains the array.

Although you can import array attributes with this function, the Sample
Manager module lets you import and assign array attributes more easily.
See the Sample Manager User Guide for more information. From the
Home tab, click Import and then select ArrayAttributes.

The Import Attribute Files dialog box appears. See “Import” on

page 373.

4 Select the microarray attributes file, then click Import.
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The program imports the file. If the ArrayIDs in the file do not match
the ArrayIDs of arrays in the program, a dialog box appears. The dialog
box has a list of the ArrayIDs in the file that do not match existing

ArrayIDs. Click No to stop the import process, or click Yes to continue

anyway.

To import an experiment file

In Agilent Genomic Workbench, an experiment is a set of links to
microarray data and design files, and any associated results. An Agilent
Genomic Workbench experiment file is a single ZIP file that contains the
design and data files for one or more experiments. You can import

Experiment files created in Agilent Genomic Workbench on another
computer

Agilent Genomic Workbench 5.0 and 6.X experiment files
In the Home tab, click Import > Experiments.
The Import Experiments dialog box appears. See “Import” on page 373.

Select the ZIP file that contains the experiment(s) you want to import,
then click OK.

The program imports the experiment file. Designs appear as new folders
in the Design Data pane, in the applicable design type folder. Array
data appears within the applicable design folder, organized by genome
build. In addition, the experiment(s) appear in the Experiment pane,
with the appropriate arrays.

Agilent Genomic Workbench exported experiment files contain all of the design and array
data files for an experiment, but do not include any analysis parameter settings, array
selections, or analysis results. To export the data and design files from one or more
experiments, see “To export experiments” on page 91.
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To import filters

Filters are used in Agilent Genomic Workbench to include or exclude data
from an analysis, based on filter criteria. Filters are created in the
interactive CGH and ChIP modules, or in workflow setup.

1 In the Home tab, on the Command Ribbon, click Import > Filters.

The Import dialog box appears. See “Import (filters)” on page 375 for
more information.

2 Select the file that contains the exported filter(s) for import. and then
click Import.

3 In the filters Import dialog box, mark the Import box next to each filter
you want to import, and then click OK.

To import a probe file

1 In the Home tab, on the Command Ribbon, click Import > Probe
Upload.

The Probe Upload dialog box appears. See “Probe Upload” on page 399.

2 Complete the dialog box, and click Preview. See the eArrayXD User
Guide for more information.

To import a genome

You can import a user-defined genome for use with the Genomic Tiling or
Bait Tiling tools. When you do, the genome becomes a permanent part of
the database on your Genomic Workbench server, and is available to all of
the users in your workgroup. For details on Genomic Tiling and Bait
Tiling, and how to use the Import > Custom Genome for Tiling command,
see the eArrayxp User Guide.
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To import a genotype reference file

A genotype reference sample is required in order to analyze a CGH+SNP
microarray. A genotype reference file contains reference genotypes for one
or more genotype reference samples.

1 From the Home tab, click Import > Genotype References.

The Import Genotype Reference Files dialog box appears.
2 Browse to a location and select the genotype reference file to import.
3 Click Open.

The Genotype Reference Importer dialog box appears. See “Genotype
Reference Importer” on page 353.

4 Click OK.

The imported genotype references appear in the Navigator, in the
Genotypes pane.

To transfer catalog and workgroup data

You can transfer probe data and exon boundary data from the eArray Web
site to your Agilent Genomic Workbench server. You can also transfer
probe data from both the Agilent Catalog and from the folders of your
workgroup. Probe data are available by application type (i.e. Expression,
ChIP, and so on). Exon boundary data apply to all application types. For
more information, see “Catalog and Workgroup Data” on page 265.

1 In the Home tab, click Data.
2 For the selected type of data, click Download.

A Data Download task is submitted and appears in the Tasks folder of
the Navigator.
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Working with Experiments to Organize Imported Data

This section describes how to organize imported array data and designs
into experiments. Experiments, shown in the Experiment pane of the
Navigator, contain links to specific array data and design files in the
Design Data pane. After you set up an experiment, you can then analyze
selected array data within the experiment.

Because experiments only contain links to the actual data and design
files, any number of experiments can use a given set of files. In the data
analysis modules (CGH, ChIP, or methylation, for example), experiments
also can contain saved experiment results.

To display the array designs and data in the program
e To display the directory of data in the program, use the Design Data

pane (Figure 14). Double-click a folder to expand or collapse it, or click
the and E buttons.
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Figure 14  Design Data pane of the Navigator

In the Data pane, the program organizes design files by the module (CGH,
ChIP, or methylation, for example) to which they apply. It organizes array
data files by genome build under the design with which they are
associated.

You can right-click many elements of the Design Data pane to open
shortcut menus. For more information, see “Design Data pane - actions
and shortcut menus” on page 217.

Many icons can appear in the Design Data pane. See “Design Data pane -
icons, special text, and buttons” on page 216 for a complete list.

The Search pane can help you find specific data files or other content. See
“To find specific items in the Navigator” on page 79.

For more information on working with and managing microarray design
files, see the eArrayxp User Guide.
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To create a new experiment

In Agilent Genomic Workbench, experiments are organizational units that
contain links to data and design files. To display or analyze data, you
must first create an experiment and associate the data files with it.
Because experiments only contain links to the actual data and design
files, any number of experiments can use a given set of files. In data
analysis modules (CGH, ChIP, or methylation, for example), experiments
can also contain saved experiment results.

1 In the Home tab, click Create Experiment.
The Create Experiment dialog box appears. See “Create Experiment” on
page 295.
Type a Name and an optional Description for the experiment.
Do one of the following;:

¢ To create an empty experiment, and add data to it later, click OK.
The program creates the experiment. To add arrays to the
experiment later, see “To add arrays to an experiment” on page 69.

* To create an experiment and add data to it, follow these steps: (You
can add or remove data from the experiment later.)

a Click Properties.
The Experiment Properties dialog box appears. See “Experiment
Properties” on page 333.

b Under Select Design, select the design and genome build associated
with the desired array data.
The applicable arrays appear in Array List.

¢ In Array List, click the name of an array that you want in your
experiment. Hold down the ctrl key while you click the names of
additional arrays.

d Click __* .
The program transfers the selected arrays to the Selected Array
List.

The dialog box also has other options for adding arrays. See
“Experiment Properties” on page 333 for more information.

e Click OK.
The program creates the new experiment, and adds data to it from
the selected arrays.
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¢ To create an experiment and add data to it using the “drag and
drop” method, follow these steps:

a To create an empty experiment, click OK.
The program creates the experiment.

b From the Design Data pane, expand a design to see the build and
array data.

¢ Drag an array from the Design Data pane and drop it onto the
experiment folder in the Experiment pane.

In all cases, a folder with the name of the new experiment appears in

the Experiment pane of the Navigator.
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Experiment pane of the Navigator
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To add arrays to an experiment

After you create an experiment, or import one, you can add arrays to it.
When you add arrays to an experiment, you create links between the
experiment and the array data and design files. Because the program does
not move the actual files, multiple experiments can share the same arrays.

1 In the Experiment pane, double-click the Experiments folder to expand
it.
2 Right-click the name of the experiment, then click Show Properties.

The Experiment Properties dialog box appears. See “Experiment
Properties” on page 333.

3 Under Select Design, select the design file and genome build for the
arrays to add.

The arrays for the selected design file and genome build appear in
Array List.

4 In Array List, select the arrays to add to the experiment. To select a
single array, click its name. To select additional arrays, hold down the
ctrl key while you click their names.

b Click | =
The program transfers the selected arrays to the Selected Array List.

The dialog box also has other options for adding arrays. See
“Experiment Properties” on page 333 for more information.

6 Click OK.

To add array data to an experiment using the “drag and drop” method,

1 From the Design Data pane, expand a design to see the build and array
data.

2 Drag an array from the Design Data pane and drop it onto the
experiment folder in the Experiment pane.

If needed, the program adds appropriate design and genome build folders
to your experiment folder in the Experiment pane. It places the arrays you
selected in the appropriate genome build folder.
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To associate a genotype reference with a CGH+SNP array

In order to perform CGH+SNP analysis on a microarray, you must first
select a genotype reference from those available in the database.

1 In the Home tab, in the Design Data pane of the Navigator, expand a
design until you see the individual microarrays.

2 Right-click the CGH+SNP microarray, and select Show Properties.
The Microarray Properties dialog box appears.

3 In the Attributes tab of the Microarray Properties dialog box, click the
arrow next to Green Sample (or for dye-flipped arrays, Red Sample),
and select a genotype reference for the microarray.

4 Click Close.
OR

1 In the Home tab, in the Experiment pane of the Navigator, expand an
experiment until you see the individual microarrays.

2 Right-click the CGH+SNP microarray, and select Show Properties.
The Microarray Properties dialog box appears.

3 In the Attributes tab of the Microarray Properties dialog box, click the
arrow next to Green Sample (or for dye-flipped arrays, Red Sample),
and select a genotype reference for the microarray.

4 Click Close.
OR

¢ In the Sample Manager module, click the Green Sample box (or, for
dye-flipped arrays, Red Sample) for the array, and select the genotype
reference from the list. For more information, see the Sample Manager
User Guide.

In order to select a genotype reference for an array, you must first import the genotype
reference to the database. See “To import a genotype reference file” on page 64.
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To change the order of arrays in an experiment

When you select an experiment, a table appears in the Tab View of
Genomic Viewer that contains log ratio values and, if selected, signal
intensities for arrays in the experiment. See “Tab View” on page 248. You
can change the order in which the arrays appear in the table. If you
display separate (stacked) scatter plots in Gene View and Chromosome
View for each array, the array order also determines the order in which
these plots appear. You can use this feature to organize your arrays more
logically, or to make it more convenient to display certain arrays. It is
especially useful if you have many arrays.

1 In the Experiment pane, right-click the name of the experiment, then
click Edit Array Order.

The Edit Array Order dialog box appears. See “Edit Array Order” on
page 329.

2 In Design, select the design that contains the arrays whose order you
want to change.

The arrays from the selected design appear in Array Name.
3 Do any of the following:
* To move an array up in the list, click its name, then click [*/.
* To move an array down in the list, click its name, then click Y.

¢ To sort the list based on a specific microarray attribute, Order by,
select the attribute.

4 Click OK.

To change the display names for arrays in an experiment

You can change the name displayed for arrays in an experiment, based on
array attributes. When you change the display names for arrays in an
experiment, the array names are changed only for the selected experiment.
The display names are unchanged in the Design Data pane and in the
other experiments.

1 Expand the folders in the Experiment pane until you see the
experiment you want to change.

2 Right-click the experiment name, and select Show Properties.
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In the Experiment Properties dialog box, click Display Name by and
select an attribute to use for display of array names.

Click OK. The names of the arrays in the experiment are changed to
the selected attribute. If the attribute does not exist for an array, the
Global Display Name is displayed.

To change the name of an array throughout Agilent Genomic Workbench, change its Global

Display Name using Sample Manager. For more information, see the Sample Manager User
Guide.

To rename an array in an experiment

When you rename an array in an experiment, you change the array’s name
only within the context of a selected experiment. The name of the array is
unchanged in the Design Data pane, and in other experiments.

1

Expand the folders in the Experiment pane until you can see the array
you want to rename.

Right-click the name of the array, then click Rename.
An Input dialog box appears.
Type the new name for the array, then click OK.

The name of the array in the tab view of the selected experiment is
renamed. The global display name of the array is not changed.

To see the original name of the array, move the mouse pointer over the array name. A
ToolTip appears that displays the original array name.
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To remove arrays from an experiment

When you remove arrays from an experiment, you only remove the links
between the experiment and the data files. The files are still available in
the program for use in other experiments. To completely remove files from
the program, see “To remove data or design files from the program” on
page 82.

1 In the Experiment pane, expand folders until you can see the
experiment, and the array(s) to remove from it.

2 In the Arrays or Calibration Arrays folder of the experiment, click the
name of an array to select it for removal. Hold down the ctrl key while
you click the names of additional arrays.

3 Right-click one of the selected array names, then click Delete.

A Confirm dialog box appears.

4 Click Yes.

The program removes the links between the experiment and the
selected array data files. If the removal of arrays leaves a design folder
in the experiment empty, the program removes this folder as well.

To select or remove calibration array(s)

After you add an array to an experiment, you can select it as a calibration
array. The program shows calibration arrays within the Calibration Arrays
folder of the experiment with a special icon [€]. You can also remove the
calibration designation from an array.

To select an array as a calibration array

1 Expand the folders of the Experiment pane until you can see the array
to select as a calibration array.

2 Right-click the name of the array, then click Select for Calibration. To
select all of the arrays of a given design in the experiment as
calibration arrays, right-click the genome build folder of the design,
then click Set for Calibration.

The program selects the array as a calibration array. In the Calibration
Arrays folder of the applicable genome build and design within the
experiment, the array appears with a special icon [E].
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To deselect an array from calibration

1 Expand the folders of the Experiment pane until you can see the array.
The program lists calibration arrays in the Calibration Arrays folder(s)
of the applicable genome build(s) and design(s) within each experiment.

2 Right-click the name of the array, then click Deselect from Calibration.

To deselect multiple calibration arrays at once, select all of the arrays.
Right-click one of the arrays, then click Deselect from Calibration. (To
select multiple arrays, click the name of one array, then hold down the
ctrl key and click the names of additional arrays. To select a contiguous
block of arrays, click the name of the first array, then hold down the
shift key and click the name of the last one.)

The program removes the array(s) from calibration, and moves the
arrays to the Arrays folder of the applicable genome build and design
within the experiment. The icons of the arrays change to the standard
(non- calibration) array icon [(Z].

To show or hide array attributes in an experiment

Sample attributes are pieces of information specific to an array, such as
Array ID or hybridization temperature. You can show or hide attributes for
the arrays in the experiment with the Sample Attributes dialog box. See
“Sample Attributes” on page 418.

You cannot hide the required attributes. These include Array 1D, Global Display Name,
Green Sample, Red Sample (for 2-color arrays), and Polarity.

1 Right-click the experiment whose attributes you want to show or hide,
or to change.

2 Click Edit Attributes.

You see the array attributes and their values that were set up in the
Sample Manager table. See the Sample Manager Guide.

3 Click Show/Hide Attributes.

The Show/Hide Columns dialog box appears. See “Show/Hide
Columns” on page 433.
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4 Mark the check boxes for the attributes you want to show, or clear the
check boxes for the attributes you want to hide. These changes are
applied globally for the arrays.

b Click Save.
6 In the Show/Hide Columns dialog box, click Close.
7 Click Close.

You cannot create new attributes using this dialog box. To do this, you must use the Sample
Manager tab. See the Sample Manager User Guide.

To display or edit array attributes in an experiment

1 Right-click the experiment whose attributes you want to display or edit.
2 Click Edit Attributes.

You see the array attributes and their values that were set up in the
Sample Manager table. See the Sample Manager Guide. See “Sample
Attributes” on page 418.

3 Double-click the cell whose array attribute value you want to change.

You cannot change Array ID, Polarity, Extraction Status, or IsMultiPack attributes for
extracted or UDF arrays.

4 Click Save Changes.
5 Click Close.

To display or edit the attribute values of a specific array

Array attributes are pieces of information specific to an array, such as
array type or hybridization temperature. Sample attributes are usually set
using the Sample Manager tab. For more information, see the Sample
Manager User Guide. In the Navigator of the CGH module, you can
display or change attributes for each array. You can also select a Genotype
Reference to use for a selected CGH+SNP microarray.
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Attributes for arrays that are read-only cannot be edited. For arrays where you are the
owner, you can edit the GlobalDisplayName and Green and Red Sample attributes, but you
cannot edit the ArraylD or the polarity (once the arrays have been imported into the
database). You can also edit Comments and other fields. See the Sample Manager User
Guide for more information.

1 Expand the folders of the Design Data pane or the Experiment pane
until you can see the array of interest.

2 Right-click the name of the array, then click Show Properties.

The Microarray Properties dialog box appears, with a list of array
attributes. See “Microarray Properties” on page 389. You can also edit
the attributes of a specific array from this dialog box. In addition, if the
array is an Agilent array, you can see header and feature information
sent from the Agilent Feature Extraction program.

3 When you are finished, click Close.

You use the Sample Manager tab to organize, create, import, and export array attributes.
See the Sample Manager User Guide.
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Managing Content

This section describes how to create, find, rename, update, combine,
and/or remove content such as data, gene lists, and tracks, stored in
Agilent Genomic Workbench. To display the data, gene list and track

content, see Chapter 3, “Displaying CGH and CGH+SNP Data and Other
Content”.

To display a list of the content stored in the program

The Design Data, Experiment, My Entity List, and Genotypes panes of the
Navigator show the content stored in Agilent Genomic Workbench.
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Figure 16  Navigator

Design Data pane - Shows all of the design and array data files stored in
the database. For more information, see “To display the array designs and
data in the program” on page 65.

Experiment pane — Shows the experiments that were created or imported
to the program. To select an experiment, double-click its name. To display
the contents of an experiment, right-click the experiment name and then
select Expand Node.

My Entity List pane — Shows the gene lists and tracks stored in the
program. To display the names of gene lists or tracks available in the
program, double-click the names of folders to expand or collapse them, or
click the or [= buttons.
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Genotypes pane — Shows the genotype reference samples in the program.

Content that is used exclusively in eArrayXD, such as the probes and probe groups that you
use to create custom microarray designs, is covered in the eArrayyp User Guide.

To find specific items in the Navigator

At the top of the Navigator is a search pane that can help you find
specific items. See “Search pane” on page 214.

1 Type a search term in the box at the top of the Navigator. The search
term is not case-sensitive, but it must reflect the entire name of the
item to find. You can use asterisks (*) as wildcards to represent a
group of unspecified characters. For example, if you type *1234* the
search will find all items that contain “1234” in the name.

2 By default, the program searches all panes of the Navigator. To limit
your search to a specific pane, click #. In the list that appears, select
the desired pane.

3 Click 2.

The program searches the selected pane(s). If it finds item(s) that
match your search term, it expands folders so that the items are visible,
and highlights them in red. You may need to scroll down to see all the
search results.

4 To clear the results of a search, click .

To display the properties of a specific design

Design properties include general information about a design, such as its
name, application type, and associated species. They also include a list of
the names and chromosomal locations of probes.

1 Expand the folders of the Design Data pane until you can see the
genome build folder(s) in the selected design folder.

2 Right-click the genome build folder, then click Show Properties.

The Design Properties dialog box appears. See “Design Properties” on
page 319.
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To download a design from eArray

In order to analyze extracted microarray data in Agilent Genomic
Workbench, the design for the microarray must be present in the database.
The Design Data pane of the Navigator shows the available design content.
See “Design Data pane - icons, special text, and buttons” on page 216.

1 Expand the Agilent Catalog or workgroup folder until you see the
design you want to download.

2 Right click the design you want to download, and click Download from
eArray.com.

An information box appears that lets you know the download task is
started.

3 Click OK.

The task appears in the Tasks pane of the Navigator. The color of the
circle shows the status of the task. See “Tasks pane - Icons, buttons,
and special text” on page 236.

When you download a design from eArray, the arrow next to the design in
the Design Data pane of the Navigator indicates its status:

¢ When the arrow is yellow, and the build folders are visible, you can
run a Feature Extraction workflow for microarrays of this design, but
you cannot interactively analyze extracted data or run analysis
workflows.

e When the arrow turns green, you can run a Feature Extraction
workflow, interactively analyze extracted data, or run analysis
workflows for microarrays of this design.

To update probe annotation in design files

Agilent regularly makes updates to probe annotations on its eArray Web
portal. If you have imported Agilent array designs into Agilent Genomic
Workbench, and you are a registered eArray user, you can download the
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updated design files from within Agilent Genomic Workbench. For more
information about eArray, go to https://earray.chem.agilent.com and click
Help.

1 In the Home tab, click User Preferences.
The User Preferences dialog box appears.

2 In the Miscellaneous tab, under eArray User Details, type your eArray
Username and Password. See “User Preferences” on page 450.

Click OK.

4 Expand the folders of the Design Data pane until you can see the
design to update.

5 Right-click the design, then click Download from eArray. This option
appears only for Agilent designs.

A confirmation dialog box appears.
6 Click Yes.

The program transfers an updated design, if one is available.

To rename an array in the Design Data pane

This topic describes how to rename an array in the Design Data pane,
which changes the Global Display Name for the array. If you rename an
array in this way, and subsequently add the array to an experiment, the
array appears in the experiment with the new name. It also changes the
array name in any experiment to which it is already linked. To rename an
array only within the context of a specific experiment, see “To rename an
array in an experiment” on page 72.

You can only rename an array that you imported.

1 Expand the folders of the Design Data pane until you can see the array
you want to rename.

2 Right-click the name of the array, then click Rename.

An Input dialog box appears.
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3 Type a new name for the array, then click OK.

The program renames the array.

To see the original name of the array, move the mouse pointer over the array name. A
ToolTip appears that displays the original array name.

To remove data or design files from the program

You can delete array design and data files from the program when you are
finished with them.

1 If an array to delete is associated with an experiment, first delete it
from the experiment. See “To remove arrays from an experiment” on
page 73.

2 In the Design Data pane, expand folders until you can see the design
folder or array to delete.

You cannot delete data or design files that are read-only.

3 Do one of the following:

e For array data files, click the name of the first array, then hold down
the ctrl key while you click the names of additional arrays within the
same design.

e For array design folders, click the name of the first design folder,
then hold down the ctrl key while you click the names of additional
ones. This selects the designs and all array data files within them for
deletion.

4 Right-click the name of a selected design folder or array data file, then
click Delete.

A confirmation dialog box appears.
5 Click Yes.

The program deletes the selected files.
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When you delete files from the Design Data pane, you permanently remove them from
Agilent Genomic Workbench. To restore deleted files, you must import them again.

To create a gene list

When you create a gene list, you create a list of the genes in a contiguous
chromosomal region that you select. To create a list of genes in multiple
regions, create multiple gene lists and combine them. See “To add one
gene list to another” on page 85.

1 Follow these steps to select a chromosomal region for your gene list. If
you know the exact start and end locations of the chromosomal region,
skip to step 2.

a In Genome View, select the chromosome.
The selected chromosome appears in Chromosome View. See
“Chromosome View” on page 241.

b In Chromosome View, in the plotting area to the right of the
chromosome, drag the pointer over the chromosomal region of
interest.

The program draws a blue box around the region, and displays the
region in greater detail in Gene View.

¢ In Gene View, adjust the view so only the genes of interest appear.
For a description of the adjustment commands available in Gene
View, see “Gene View” on page 243.

2 Right-click anywhere within the log ratio plotting area in Gene View,
then click Create Gene List.

The Create Gene List dialog box appears. See “Create Gene List” on
page 296.

3 In the dialog box, set the Name, Description and Color.
4 In the dialog box, select the chromosomal region for the new gene list.
5 Click OK.

The new gene list appears in the Gene List folder in the My Entity List
pane of the Navigator.
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To import a gene list

A gene list file is a plain text (*.txt) file that contains one gene name per
line. When you import a gene list into Agilent Genomic Workbench, it
appears in the Gene List folder in the My Entities List pane. You can use
the gene list to highlight specific genes, or to show or hide the appearance
of genes and data, in Gene and Chromosome Views. See “To show gene
lists in Gene View” on page 117.

1

In the My Entities List pane, double click the Entities folder to expand
it.

Right-click the Gene List folder, then click Import Gene List.
An Import dialog box appears. See “Import” on page 373.

Select the desired gene list file. To select additional gene list files, hold
down the ctrl key and click their names.

Click OK.

To display the genes in a gene list

You can display the genes in a gene list as a table.

1

Expand the folders in the My Entity List pane until you can see the
gene list.

Right-click the gene list, then click View In Table.

The Gene List dialog box appears, with a table that contains the names
of the genes in the gene list. You can also use this dialog box to edit
the description of the gene list and its display color. See “Gene List” on
page 349.

You can also create gene lists. For more information, see “To create a
gene list” on page 83.
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To add one gene list to another

You can add one gene list (a source gene list) to another (the target gene
list). The program appends the source gene list to the end of the target
gene list, and leaves the source gene list unchanged.

1 Expand the folders in the My Entity List pane until you can see the
gene lists to combine.

2 Right-click the source gene list, then click Add to Gene List.

A dialog box appears. For more information, see “Add Gene List
<name> to” on page 258.

3 In Select target gene list, select the target gene list.
4 Click OK.

To rename a gene list

The name of a gene list identifies it within the Gene List folder of the My
Entity List pane. You can rename gene lists.

1 Expand the folders of the My Entity List pane until you can see the
gene list to rename.

2 Right-click the gene list, then click Rename.
An Input dialog box appears.

3 Type a new name for the gene list, then click OK.

To delete gene list(s)
1 In the My Entity List pane of the Navigator, click to expand the Gene
List folder.

2 Click the name of a gene list to delete. Hold down the ctrl key while
you click the names of additional gene lists.

3 Right-click one of the selected gene lists, then click Delete.
A confirmation dialog box appears.
4 Click Yes.
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To create a track

When you create a track, you create a list of the genes in a contiguous
chromosomal region that you select. To create a list of genes or other
annotations, such as CNV or miRNA, in multiple regions, create additional
tracks, and combine them. See “To combine tracks” on page 87.

1 Follow these steps to select a chromosomal region for your track. If you
know the exact start and end locations of the chromosomal region, skip
to step 2.

a In Genome View, select the chromosome.
The selected chromosome appears in Chromosome View.

b In Chromosome View, in the plot area to the right of the
chromosome, drag the pointer over the approximate chromosomal
region of interest.

The program draws a blue box around the region, and displays the
region in greater detail in Gene View.

¢ In Gene View, adjust the view so only the genes of interest appear.
For a description of the adjustment commands available in Gene
View, see “Gene View” on page 243.

2 Right-click anywhere within the log ratio plot area in Gene View, then
click Create Track.

The Create Track dialog box appears. See “Create Track” on page 304.
3 In the dialog box set the Name, Description and Color.
4 In the dialog box select the chromosomal region for the new track.
Click OK.

The new track appear in the My Entity List of the Navigator in the
Tracks folder.

To display the details of a track

You can display a table that contains the values for a list of track
attributes.
1 In My Entity List pane, expand the Tracks folder to see the track.

2 Right-click the name of the track, then click View Details.
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Data describing the track appears in a Track table. See “Track” on
page 445.

To combine tracks

You can create a track that contains elements from two or more existing
tracks. The existing tracks must be available in Agilent Genomic
Workbench, and they must be associated with the same genome build.

1 In the My Entities List pane, double-click the Entities folder to expand
it, if necessary.

2 Right-click the Tracks folder, then click Combine Tracks.

The Combine Tracks dialog box appears. See “Combine Tracks” on
page 278.

3 In Name, type a name for the combined track. The program uses this
name to identify the track in the Tracks folder, and to identify the
track if it appears in Gene View.

4 Click New Condition.
A new row appears in the Track/Operator list.
Under Track, select the first track to combine.

Click New Condition, then select another Track/Operator pair. You can
set up as many Track/Operator pairs as you like, but you must set up
at least two. When you add a track, the program automatically assigns
the AND operator to the previous track.

To remove the bottom row from the list, click Delete Condition. To
delete all rows from the list, and erase any entry in Name, click Reset.

7 Under Operator, select one of the following:

Operator Comments

AND Creates a combined track out of 2 tracks that will contain elements that appear
in both tracks

OR Creates a combined track out of 2 tracks that will contain elements that appear
in either of the tracks

MINUS Removes the elements of the second track from the first track.
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8 Click Save.

Your combined track appears in the Tracks folder of the My Entity List
pane. The Combine Tracks dialog box remains open so you can combine
additional tracks.

9 Click Close when you are done combining tracks.

To rename a track

The name of a track identifies it both within the Tracks folder of the My
Entity List pane, and in Gene View when you select Show In UI for the
track. You can rename tracks.

1 Expand the folders of the My Entity List pane until you can see the
track to rename.

2 Right-click the track, then click Rename.
An Input dialog box appears.
3 Type a new name for the track, then click OK.

To delete tracks

1 In the My Entity List pane of the Navigator, expand the Tracks folder.

2 Click the name of a track to delete. Hold down the ctrl key while you
click the names of additional tracks.

3 Right-click one of the selected tracks, then click Delete.
A confirmation dialog box appears.
4 Click Yes.

To display genotype reference details

1 In the Genotypes pane of the Navigator, right-click the name of the
genotype reference you want to display.

2 Click Show Properties.
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The Genotype Reference Details dialog box appears. See “Genotype
Reference Details” on page 352.

To rename a genotype reference

1 In the Genotypes pane of the Navigator, right-click the name of the
genotype reference you want to rename.

The Input dialog box appears.

2 Type the new name for the genotype reference, and then click OK.

To delete a genotype reference

1 In the Genotypes pane of the Navigator, right-click the name of the
genotype reference you want to delete.

2 Click Delete.
A confirmation dialog appears.
3 Click Yes.

When you delete a genotype reference, the green and red sample attributes for any
microarray associated with this genotype reference are reset.
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Exporting and Saving Content

90

This section describes how to export different kinds of files from the
program.

To export array attributes

You can export selected array attributes for any imported arrays. You first
select the arrays and then the attributes for the selected arrays. You can
export array attributes from the Home tab or from the shortcut menu for
an experiment.

1

Click Home > Export > Array Attributes.
OR

In the Experiment pane of the Navigator, right-click an experiment of
interest, and click Export Attributes.

The Export Array Attributes dialog box appears with the Array tab
displayed. See “Export Array Attributes” on page 336.

If you opened this dialog box by right-clicking an experiment, only
those arrays selected for the experiment appear in the Selected Array
List. You can add or subtract from the list.

Under Select Design, select the design file and genome build for the
arrays to add.

The arrays for the selected design file and genome build appear in
Array List.

In Array List, select the arrays whose attributes you intend to export.
To select a single array, click its name. To select additional arrays, hold
down the ctrl key while you click their names.

Click | *

The program moves the selected arrays to the Selected Array List.
Click Next to select attributes for the selected arrays.

The Export Array Attributes dialog box appears with the Attribute tab
displayed. See “Export Array Attributes” on page 336.

All of the attributes for the arrays are already located in the Selected
Attribute List.
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6 Move any attributes you don’t want to export to the Attribute List.

a In the Selected Attribute List, highlight those attributes you do not
intend to export. To select additional attributes, hold down the ctrl
key while you click their names.

b Click <
7 Click OK.
The Export dialog box appears. See “Export” on page 335.

8 Select the folder in which to save the attributes, and click Export.
The attributes will be saved to the selected folder as a .txt file.

To export experiments

You can export experiments as a ZIP file to transfer them to another
computer. Exported experiments contain only the associated design and
array data files. The program does not export information about array
selections, or any analysis parameters or results.

1 In the Home tab, click Export > Experiments.

The Export Experiments dialog box appears. See “Export
Experiments” on page 340.

2 Mark the experiments to export. To export all experiments, click Select
All. Click OK.

An Export dialog box appears. See “Export” on page 335.
Select a location and type a name for the exported ZIP file.
4 Click Export.

The program exports all selected experiment(s) together as a single ZIP
file.
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To export a gene list

You can export a gene list as a text file that contains one gene per line.

1

In the My Entity List pane, in the Gene List folder, right-click the gene
list to export, then click Save As.

A Save As dialog box appears.

2 Select a location and type a name for the file.
3 Click Save.

A message appears when the operation is complete.
Click OK.

To export tracks

You can export selected tracks as a BED format track file. You can then
import this file into Agilent Genomic Workbench on another computer, or
into a genome browser that accepts BED format files.

1

In the Home tab, click Export > Tracks.

The Export Tracks dialog box appears. See “Export Tracks” on
page 342.

Mark the tracks to export. To select all tracks for export, click Select
All.

Click OK.
An Export dialog box appears.

Select a location and type a name for the exported track file, then click
Export.

The program exports the track(s) as a single BED format track file.
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To export filters

You can export selected array, feature, design, metric, and aberration
filters that are available in some data analysis modules in Agilent Genomic
Workbench. The program exports all selected filters as a single *.xml file
that you can import at a later time.

1 In the Home tab, click Export > Filters.

The Export Filters dialog box appears. See “Export Filters” on
page 341.

2 Under Export, mark the check boxes beside the filter(s) to export. To
select all filters for export, click Select All.

3 Click OK.
An Export dialog box appears.

4 Select a location and type a name for the exported file, then click
Export.

The program exports all selected filters as a single *.xml file.

To copy what you see in the main window

You can copy panes of the main window to the Clipboard as images, and
then paste them into a new document in another program (such as
Microsoft® Word, or PowerPoint). The images contain only what actually
appears on your screen; regions to which you must scroll are not included.

1 In the View tab, click Copy.

2 In the shortcut menu that appears, click the name of the pane to copy.
You can copy any view, or the Navigator. To copy all of the panes, click
All

The program copies the selected pane(s) to the Clipboard.

To adjust how data is displayed in the panes, use the View Preferences dialog box. See
“View Preferences” on page 459 for more information.

3 Open a document in a program that accepts images. In that program,
click Edit > Paste, or the appropriate paste command.
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To copy the list of array colors for an experiment

You can copy the list of arrays in an experiment, and the colors assigned
to them, to the Clipboard as an image. You then paste the image into a
document in another program such as Microsoft® Word or PowerPoint.

1 In the Experiment pane, expand the Experiments folder.
2 Right-click the name of the experiment, then click Edit Array Color.

The Edit Array Color dialog box appears. See “Edit Array Color” on
page 328.

3 In the dialog box, click Edit > Copy.

The program copies the names of the arrays and their colors to the
Clipboard as an image.

4 Open a program that accepts images. Click Edit > Paste, or the
appropriate paste command for the specific program.

To save data and design information from an experiment

You can save the data and design information from a single design in an
experiment as a tab-delimited text file.

1 In the Experiment pane, expand the Experiments folder until you see
the genome build(s) for the design you want to export.

2 Right-click the name of the genome build, then click Save As Text File.
A dialog box appears.

3 Select a location and type a name for the file, then click Save.

To save SNP data and design information from an experiment
You can save the SNP data and design information from a single design in
a CGH+SNP experiment as a tab-delimited text file.

1 In the Experiment pane, expand the Experiments folder until you see
the genome build(s) for the CGH+SNP design you want to export.

2 Right-click the name of the genome build, then click Save As SNP Text
File.
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To save SNP data and design information from an experiment

The Save SNP Design dialog box appears.

3 Select a location and type a name for the file, then click Save.
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To save SNP data and design information from an experiment
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Selecting an Experiment for Analysis 98
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Displaying Gene Lists and Tracks 117
Displaying CGH+SNP Content and Results 124
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This chapter shows you how to display calculated data from imported
feature extraction CGH and CGH+SNP data files, as well as gene and track
content, in the Genomic Viewer. It also gives you instructions on how to
customize the display of data and content to meet your needs.
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Selecting an Experiment for Analysis

98

An experiment is a set of links to microarray data and design files, and
any associated results. You can see a list of the experiments in the
Experiments pane of the Navigator. See “Navigator” on page 212 for more
information.

When you select an experiment and the Preprocessing and Analysis
options have not been turned on or set to apply, the program shows the
log ratio data of selected arrays in the active experiment. See “To locate
and display data (or results) within the Views” on page 111 for more
information.

When you select an experiment and Preprocessing and Analysis options
have been turned on or set to apply, the program automatically begins the
analysis of the selected array data with current settings and displays its
results, if certain options have been set.

This section describes how to select an experiment, select or deselect
arrays for further analysis, and analyze arrays one at a time.

To select an experiment

When you select an experiment, the program begins the analysis with the
current settings. You can either set the Preprocessing and Analysis
parameters before you select the experiment, or change the settings one at
a time after the first analysis and reanalyze. Every time you change a
Preprocessing or Analysis setting for a selected experiment, the program
recalculates results.

1 If necessary, do one of the following to add the desired experiment to
the Experiment Pane in the Navigator:

¢ Create a new experiment and add data to it. See “To create a new
experiment” on page 67.

e Import a saved DNA Analytics 5.0 or 6. X CGH experiment. See “To
import an experiment file” on page 62.

2 In the Navigator, double-click the name of the experiment.

The Experiment Selection dialog box appears.
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3 Click Yes.

In the Experiment pane of the Navigator, the name of the experiment
turns blue. The name also appears in the title bar of the main window.
Tables of data and design information appear in Tab View. For more
information on the tabs, see “Command Ribbons” on page 184.

If you have selected to show the moving average or results of an
aberration calculation, then the moving average or aberration results
appear for the first array when you select the experiment, if you have not
selected any other arrays.

You can select or deselect arrays in the experiment both before and after
you select it. Every time you select or deselect an array in an active
experiment or change a setting, the program reanalyzes the new data set
with the changed settings. See “To select or deselect arrays in the
experiment” on page 99.

When you select the experiment after deselecting it or selecting another
one, the experiment is simply restored if the settings haven’t changed. If
they have changed, the program reanalyzes all of the arrays assigned when
the experiment was last selected.

To select or deselect arrays in the experiment

To include arrays for display and analysis, you select them from the
arrays available, either in an inactive experiment or the selected one.
When you first create an experiment, the program automatically sets the
first array in the experiment for analysis. If you do not select additional
arrays for analysis, only the first one will be analyzed when the
experiment is selected.

To select the arrays for analysis before experiment selection:

1 Hold down the shift key to highlight contiguous arrays or hold down the
ctrl key to highlight noncontiguous arrays.

2 Right-click the highlighted arrays, and click Select.

Even though the selected arrays do not change color, they will change
color after activation.
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In the Navigator, the color or an array’s icon has the following meaning
after experiment selection:

Array is not selected.

Array is selected. The specific color matches the color of the column
headings for the array in Tab View. In addition, the program displays
aberration results and moving averages related to this array in this color.
To configure a custom color for the array, see “To change the display color
of an array” on page 101.

To select or deselect arrays in a selected experiment:

1 In the Navigator, expand the folders of the selected experiment.
2 Click the name of an array you want to include in the display.

To include additional arrays, hold down the ctrl key while you click
their names. To include a contiguous block of arrays, click the name of
the first array in the block, then hold down the shift key while you click
the name of the last one.

3 Right-click the name of one of the highlighted arrays, then click Select.

After you select the arrays, the program reanalyzes the data set within
the experiment and displays the data in Genome, Chromosome, and
Gene Views. You can see the data and results for just the selected
arrays in the Selected Arrays tab in Tab View.

To show analysis results if they do not appear, see “To show results of
analysis” on page 151.

To customize the appearance of the results in Genome, Chromosome,
and Gene Views, see “To change scatter plot appearance” on page 109.

You can also use the headings of columns in Tab View that contain array
data to select and deselect arrays.

¢ Click a column heading to select that array only.

¢ Hold down the ctrl key while you click a column heading to select or
deselect an array without changing the status of other arrays.

¢ Right-click a column heading to open a shortcut menu with options
that let you select or deselect that array, or all arrays.

For more information on Tab View, see “Tab View” on page 248.
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To change the display color of an array

The color assigned to an array sets the color of its icon when you select
the array within an experiment. It also changes the colored square in the
array’s column heading in Tab View. Agilent Genomic Workbench displays
the aberrations for each selected array in its assigned color.

1 In the Experiment pane of the Navigator, in the Experiments folder,
expand the folder of an experiment until you can see the array of
interest.

2 Right-click the desired array, then click Edit Array Color.

The Select Color dialog box appears. The dialog box gives three
different ways to select the desired color. See “Select Color” on
page 421.

3 Select the desired color in one of the following ways:

Dialog box tab Instructions
Swatches * Click the desired color swatch.
HSB Type or adjust the values in H (Hue), S (Saturation), and B

(Hue/Saturation/Brightness)  (Brightness), or alternately, follow these steps:

a Select H, then drag the slider to select a hue based on the
color strip to its right.

b Click an appropriate location in the large color box to the
left of the slider to set the saturation and brightness levels
of the color.

Both the HSB and equivalent RGB values of the color
appear in the dialog box. Note these values; they will be
useful if you need to duplicate this color in the future.

RGB (Red/Green/Blue) Do one of the following. Note the final RGB Values; they will
be useful if you need to duplicate this color in the future.

» Drag the Red, Green, and Blue sliders.
+ Type or adjust values in the boxes to the right of the sliders.

Samples of the color in different contexts appear under Preview. The
upper half of the color sample on the right shows the original color for
comparison.

4 Adjust the color as desired, then click OK.
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You can also manage all of the colors for all of the arrays in an
experiment. Right-click the desired experiment, then click Edit Array
Color. For more information, see “Edit Array Color” on page 328.

To analyze an experiment one sample at a time

You can use Sample-By-Sample View to analyze or reanalyze the active
experiment one array at a time. When you work in this special mode, the
program displays only one array at a time, and it also adds a new
Sample- By- Sample View to the main window, where you can create or
edit the Karyotype and Research Notes attributes of each array as you go.
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Figure 17  Sample-By-Sample View

1 Select an experiment. See “To select an experiment” on page 98.

2 Click View > Show, then mark SampleBySample View.

Sample- By-Sample View appears. The program also displays the first
array in the experiment in Genome, Chromosome, Gene, and Tab Views.

3 Analyze the first array, as desired. You can also type comments in

Karyotype and Research Notes.

The program saves what you type in the Karyotype and Research Notes
attributes of the array.
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4 Do any of the following:

* To show and analyze another array, right-click its name within the
selected experiment in the Navigator, and click Select.

¢ To leave Sample-By-Sample mode, click View > Show, then clear
SampleBySample View.

To share an experiment

You can select enterprise users to share the experiment. These users can
change or delete the experiment.

1 In the Experiment pane of the Navigator, right-click on an experiment
for which you are the owner.

2 Select Share.

3 In the Sharing for enterprise dialog box, click Add. See “Sharing for
enterprise” on page 432.

The Select users dialog box opens. See “Select Users” on page 426.
4 Select the user(s) to share the experiment.
5 Click OK to add the users and close the Select Users dialog box.
6 Click OK to close the Sharing for enterprise dialog box.

To remove a user from a shared experiment

1 In the Experiment pane of the Navigator, right-click on an experiment
for which you are the owner.

2 Select Share.

3 In the Sharing for enterprise dialog box, select the user(s) to remove
from the experiment. See “Sharing for enterprise” on page 432.

4 Click Remove.

5 Click OK to close the Sharing for enterprise dialog box.
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After you select an experiment, you can change how data appear within
the Views or change the appearance of the Views that contain the data (or
results).

To display the scatter plots

Within the Chromosome and Gene views, there are up to three possible
scatter plot display panels that you can turn on and off. These panels are
used to let you examine different types of data in more detail. You can
select to show Log Ratios, Signal Intensities, and (for CGH+SNP arrays)
Copy Number scatter plots.

At least one scatter plot panel must be selected. The SNP data panel is only used for
CGH+SNP arrays.

By default, display of log ratio scatter plots in Gene View is turned On. If
you do not see the scatter plot(s), or if you want to turn on scatter plots
for all views, do one of the following:

1 From the View tab, click View Preferences. See “View Preferences” on
page 459 for more information.

2 In the View Preferences dialog box, under Data Visibility, select All
views and then mark the box next to Scatter Plot.

OR

1 Right-click in any of the views, and select View Preferences. See “View
Preferences” on page 459 for more information.

2 In the View Preferences dialog box, under Data Visibility, select All
views and then mark the box next to Scatter Plot.

You use the View Preferences to select the array design type and select what data you want
to display in the scatter plots. See “To turn on or off data visibility in scatter plots” on
page 107.
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Scatter plot panels in Gene view
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To show or hide data in the scatter plots

1 In the Gene View, move the mouse pointer over the down arrow next to
Scatter Plot until the Scatter Plot box appears, and do any of the

following:

To do this

Follow these steps

Show or hide the log ratio values
in the Log Ratios plot

Show or hide LogRatios
color-coded by Probe Score Values
in the Log Ratios plot

Show or hide Intensity values in
the Signal Intensities plot

Show or hide Signal Intensities
color-coded by Channels in the
Signal Intensities plot

Show or hide Signal Intensities
color-coded by Probe Score values
in the Signal Intensities plot

Show or hide SNP data panel

Change the ranges and colors for
scatter plot and signal intensities
panels

» To show the data points - Mark the Log Ratios check box

and select Log Ratio Values from the list.
To hide all data points - Clear the Log Ratios check box.

To show the data points - Mark the Log Ratios check box
and select Probe Score Values from the list.
To hide the data points - Clear the Log Ratios check box.

To show the data points - Mark the Signal Intensities check
box and select Intensity Values from the list.

To hide all data points - Clear the Signal Intensities check
box.

To show the data points - Mark the Signal Intensities check
box and select Channels from the list.

To hide the data points- Clear the Signal Intensities check
box.

To show the data points - Mark the Signal Intensities check
box and select Probe Score Values from the list.

To hide the data points- Clear the Signal Intensities check
box.

To show the SNP data panel - Mark the Show SNP Data
Panel check box.

To hide the SNP data panel - Clear the Show SNP Data
Panel check box.

Click Configure Color and Ranges to enter ranges and
change colors. See “Configure Coloring Ranges and
Shades” on page 281 for more information.

2 Click X to close the Scatter Plot window.
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To turn on or off data visibility in scatter plots

You can select to show or hide different types of data that appear in the
scatter plots. You can also select in what views (Genome, Chromosome,
Gene) the data will appear.

Only data that is selected for viewing appears in the scatter plots.

1 Click the View tab, and then click View Preferences.
OR

Right-click in the Chromosome or Gene view, and select View
Preferences.

2 Under Data Visibility, click the arrow next to View and select the view
you want to display the data (Genome View, Chromosome View, Gene
View, or All views.)

Data choices for the selected view are displayed.

3 Mark the check boxes for the data you want to show in the scatter
plots.

4 Clear the check boxes for the data you do not want to show in the
scatter plots.

5 Click Apply to apply the changes and leave the dialog box open, OR
click OK to apply the changes and close the dialog box.

To customize scatter plot ranges and colors

To make it easier to see significant results, you can customize the display
of scatter plot data. For each data type (log ratio, signal intensity) you can
set custom ranges and colors for the display. For channels, you can set
custom colors only. Copy numbers are always displayed using the selected
array color. See “To change the display color of an array” on page 101.
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Add and customize a plot

1

In Gene View, move the mouse pointer over Scatter Plot to display the
options.

OR

Right-click in any of the views, and select View Preferences. See “View
Preferences” on page 459.

2 Mark the Log Ratios check box under Configure Coloring schemes.

3 Select a data type from the “color by” list.

4 Click Configure Color and Ranges.

The Configure Coloring Ranges and Shades dialog box appears where
you set ranges and colors for any of the data types. For more
information, see “Configure Coloring Ranges and Shades” on page 281.

In the Configure Coloring Ranges and Shades dialog box, click the Log
Ratios or Signal Intensities tab and then select the “color by” data
type to configure.

Type minimum and maximum numbers to define a range for the data
type.

Click Color to open the Select Color dialog box. Use the tabs to select
a color for the range. See “Select Color” on page 421 for more
information.

Click OK to close the Select Color dialog box and return to the
Configure Coloring Ranges and Shades dialog box.

Click Add Range to add the custom range to the range list.

10 When you are done, click OK to close the dialog box.

Edit or remove a range

1

In the Configure Coloring Ranges and Shades dialog box, click the Log
Ratios or Signal Intensities tab and then select the “color by” data
type to configure.

In the range list, mark the Edit/Delete box to select the range. You can
mark more than one range.

Click Edit Range to change the minimum and maximum values, or to
change the color for the selected range.
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4 Click Delete Range to delete the selected range.
5 Click OK to close the dialog box.

To change scatter plot appearance

You use the View Preferences dialog box to change the appearance of the
scatter plots in Chromosome and Gene Views.

1 In the Genomic Viewer, right-click in the Gene View or Chromosome
View, and then click View Preferences.

Or, click the View tab, and then click View Preferences.

The View Preferences dialog box appears. See “View Preferences” on
page 459.

2 Do any of the following:

To do this Follow these steps

Show or hide the scatter plot a Under Data Visibility, in View, select All Views.
b Do one of the following:
To show the scatter plot, mark Scatter Plot.

To hide the scatter plot, clear Scatter Plot.

¢ Click OK.
Change the symbol that You can select the symbol separately for each design type.
appears for data points a Under Rendering patterns, select the desired Design type.
b Under Styles, for each data type, select the desired symbol.
¢ Click Apply.

Show a separate scatter plot a Under View Alignment, under Rendering Style, select
in Gene and Chromosome Stacked.
Views for each selected array b Click Apply.

Show one scatter plot that a Under View Alignment, under Rendering Style, select
contains data for all selected Overlaid.

arrays b Click Apply.

Enable ToolTips for the ToolTips show information about an individual data point when
scatter plot in Gene View you place the pointer over it.

a Under Data Visibility, in View, select Gene View.
b Mark Scatter Tool Tip.
¢ Click Apply.
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3 You can also configure ranges and colors for the scatter plot from the
View Preferences dialog box. For more information, see “To customize

scatter plot ranges and colors” on page 107 and “View Preferences” on
page 459.

4 Click OK.

To print the scatter plot

You can print the scatter plot as it appears in Genome, Chromosome, and
Gene views. Each view selected in the analysis is printed on a separate

page. Chromosomes and genes appear on the printed pages, but tracks do
not.

1 In the Home tab, click Print.
The Print dialog box appears.
2 Set print options, as desired, then click OK.

To create custom scales for Views

You can customize the scale used for display in the Chromosome View and
Gene View. Custom scales are applied to both views.

1 Click the View tab and then click View Preferences.

2 In the View Preferences dialog box, under Configure Scales, mark the

box next to Apply for the Log Ratios, Signal Intensities, and/or Copy
Number.

3 In Range, type a value to use for the range. The range you type changes
the scale for the display of the selected data.

The default range for the SNP data panel is -1 to the maximum copy number value for that
chromosome, equally divided. When you apply a custom scale, the SNP data panel range is
set from -1 to the specified range. This will create plots with integer scale values.
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To locate and display data (or results) within the Views

To look through the data of the selected arrays, do any of the following.
The views are synchronized; if you select a location or region in one view,
the other views move there as well.

To do this

Follow these steps

Select a specific chromosome
to display

Display data in a region of the
selected chromosome

Zoom in and out in Gene View

Scroll through the selected
chromosome

Recenter Gene View or
Chromosome view

Move all views to a specific
genomic location

Display the location of a
specific gene in the center of
all Views

In Genome View, click the desired chromosome.
All other views switch to the selected chromosome.

In Chromosome View, drag the pointer over the desired
region.

Gene View expands (or shrinks) to show only the selected
region. Tab View scrolls to the new cursor location.

Click |2 to zoom in.

Click 2] to zoom out.

Click | | to scroll up.

Click | ¥ | to scroll down.

Note: These arrows will appear side by side for horizontal
orientation.

Click anywhere in Chromosome View, or anywhere within
the scatter plot in Gene View.
The location you click becomes the new cursor location.

Click Home > Go To Gene/Genomic location.

A dialog box appears.

Under Genomic Location, select a Chromosome, and type a
Base Position.

Click Go.

All views move to the selected location.

Click Home > Go To Gene/Genomic location.

A dialog box appears.

Under RefSeq by Symbol, either select the desired gene (if
available) or type the name of the gene.

Click Go.

All views move to the location of the selected gene.
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To do this Follow these steps

Display the data selected in * InTab View, click any entry in any table, except a column

Tab View in the center of heading.

Chromosome and Gene Views The genetic location of the selected data appears in the
center of the Gene View, and the cursor moves to the
position of the selected data in Chromosome View.

Scroll to a specific columnin  a In Tab View, right-click any column heading, then click
Tab View (for the selected Scroll To Column.
chromosome) The Scroll to Column dialog box appears. See “Scroll to
Column” on page 419.
b In Select Column, select the desired column.

¢ Click OK.
Search for a specific column  a In Tab View, right-click any entry except a column heading,
entry in Tab View, and move then click Find in column.
the cursor there The Find in column dialog box appears. See “Find in

column” on page 346.
Note: The Find in column function works within the
chromosome that is selected in the Genome View.

b Set the desired search parameters, then click Find Next.
The program searches the column within the selected
chromosome, using your search parameters, and highlights
the row of the first entry that matches. The cursor moves to
the location selected in the highlighted row.

Display the exact At the bottom of the main window, look at the first cell of the
chromosomal location of the  Status bar. The location appears as the chromosome followed
cursor by the base position. For more information on the status bar,

See “Status Bar” on page 253.

To create a Signal Intensity Bar Chart

You can create a histogram that displays the median signal intensities in a
genomic region of selected Agilent arrays.

1 In the Genomic Viewer, right-click the Gene View and select Show
Intensity BarCharts.

The Create Signal Bar Chart dialog box appears, where you can select
what region to include in the bar chart. See “Create Signal Bar
Chart” on page 302 for more information.
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Certain options are available only if an aberration calculation is selected in the Analysis tab.

2 Click OK to create the bar chart.
The bar chart appears.

3 To copy or save the image in a file, right-click in the chart and select
from the menu options. See “Show Intensity Bar Charts” on page 434
for more information.

To smooth and plot CGH log ratio data

You use a plug-in to create separate, stacked plots of smoothed log ratio
data for each of the selected CGH arrays in the selected experiment. It
can perform one of several varieties of moving-average-like smoothing,
and plots the data associated with the selected chromosome.

The Plugin Settings command lets you change the parameters when you
have selected to produce the plot immediately after you click Plugin.

1 Select an experiment.

2 Select the arrays whose log ratio data you want to smooth and plot.
3 Select the chromosome whose log ratio data you want plotted.

4 Click Tool > Plugin > CGHSmooth.

The CGHSmooth Parameters dialog box appears. See “CGHSmooth
Parameters” on page 268.

5 Type the parameter values for the selected arrays in the active
experiment and the selected chromosome.

6 Click OK.

The CGHSmooth Plot appears, showing a plot of the log ratio vs.
chromosomal position for each of the selected arrays. See “CGHSmooth
Plot” on page 270.

7 (optional) To add a title, legend and change the appearance of the
plot(s), right-click the plot, and click Properties.

See “Chart Properties” on page 272. You can also right-click the plot to
save, print, zoom in or out, or change the auto range.
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To enter parameters from the Plugin Settings command and display the plot
directly from the Plugin command
1 After step 5 above, mark Don’t Show Again, then click OK.

The plot appears.

2 To change the parameter values, exit the plot, and click Plugin
Settings.

3 Change the values you want to change, and click OK.
4 Click Plugin.
The plot appears.

To show the CGHSmooth Parameters dialog box again when you click
Plugin, click Plugin Settings, clear Don’t Show Again, and click OK.

To produce an echo example plot

The Echo Example Plot is the output of the Echo Example plug-in. It
displays the log ratio data for the selected chromosome in the active
experiment. Data from all of the selected arrays in the experiment appear
as a series of stacked plots, one for each array.

1 Select an experiment.

2 Select the arrays that contain the log ratio data to smooth and plot.
3 Select the chromosome that contains the log ratio data of interest.
4 Click Tool > Plugin > EchoExample.
5

Type the parameter values for the selected arrays in the active
experiment and the selected chromosome.

6 Click OK.

The Echo Example Plot appears, showing a plot of the log ratio vs.
chromosomal position for each of the selected arrays. See “Echo
Example Plot” on page 325.

7 (optional) To add a title or legend and change the appearance of the
plot(s), right-click the plot, and click Properties.

See “Chart Properties” on page 272.

8 (optional) To see options to save, print, zoom in or out, or change the
auto range of the plot, right-click the plot.
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To produce a MovAvg Example plot

The MovAvgExample plug-in computes a 10-point moving average of the
data from the selected chromosome in the selected arrays of the active
experiment. It displays stacked plots of moving averages for all the arrays,
one plot per array.

The plug-in program itself (MovAvg Example.pl, located in the Plugins folder
of the Agilent Genomic Workbench installation folder on your computer) is
a short Perl program. It is a good example of how computed columns are
processed. You must have Perl installed on your computer to use this
plug-in.

1 Select an experiment.

2 Select the arrays that contain the log ratio data to smooth and plot.
3 Select the chromosome that contains the log ratio data of interest.
4 Click Tool > Plugin > MovAvg Example.
5

Type the parameter values for the selected arrays in the active
experiment and the selected chromosome.

6 Click OK.

The MovAvg Example Plot appears, showing a plot of the log ratio vs.
chromosomal position for each of the selected arrays. See “MovAvg
Example Plot” on page 395.

7 (optional) To add a title and legend and change the appearance of the
plot(s), right-click the plot, and click Properties.

See “Chart Properties” on page 272.

8 (optional) To see options to save, print, zoom in or out, or change the
auto range of the plot, right-click the plot.

To enter parameters from the Plugin Settings command and display the plot
directly from the Plugin command
1 After step 5 above, mark Don’t Show Again, then click OK.

The plot appears.

2 To change the parameter values, exit the plot, and click Plugin
Settings.

3 Change the values you want to change, and click OK.
4 Click Plugin.
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The plot appears.

To show the MovAvg Example Parameters dialog box again when you

click Plugin, click Plugin Settings, clear Don’t Show Again, and click
OK.
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Displaying Gene Lists and Tracks

To show gene lists in Gene View

A gene list is a set of genes of interest. Within the program, you can
highlight the genes in the gene list in Gene View, or limit the display of
data, genes, and tracks to the regions selected by a gene list.

You can import gene lists into Agilent Genomic Workbench, and you can
also create them in the program and export them. See “To import a gene
list” on page 84, and “To export a gene list” on page 92.

In Gene View, the names of all genes normally appear in gray. When you
apply a gene list, the program highlights the listed genes in their defined
display color. You can limit the genes and/or data that appear in Gene
View and Chromosome View to only the listed genes.

1 In the My Entity List of the Navigator, expand the Gene List folder. If
the gene list does not appear, create or import it. See “To create a gene
list” on page 83, or “To import a gene list” on page 84.

2 Right-click the gene list, then do one of the following to apply it:

¢ To show all genes and all data, and highlight the listed genes in their
display color, click Highlight.

¢ To show only the listed genes and only the data for those genes, click
Show only.

Gene and Chromosome views change accordingly. In the My Entity List
of the Navigator, the name of the gene list appears in italics.

To remove the effects of a gene list, right-click the active gene list in
the Navigator, then click Show All.
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To select gene list display color

In Gene View, the names of all genes normally appear in gray. When you
apply a gene list, the program highlights the listed genes in their defined
display color. You can customize this color.

1
2

In the My Entity List of the Navigator, expand the Gene List folder.

Right-click the name of the gene list whose color you want to change,
then click View in Table.

The Gene List dialog box appears.
Under Color, click Color.

A dialog box appears.

Select the desired color.

The dialog box offers three different ways to select the desired color.
See “Select Color” on page 421.

Adjust the color as desired, then click OK.

6 In the Gene List dialog box, click OK.

To display a gene list as a table

You can display the description of a gene list and the names of the genes
in it.

1

In the My Entity List of the Navigator, in the Gene List folder,
right-click the desired gene list, then click View in Table.

The Gene List dialog box appears. See “Gene List” on page 349. The
names of the genes appear in Gene Names. You can also use this dialog
box to edit the description of the gene list, or to change its display
color. To change the display color, see “To select gene list display
color” on page 118.

When you are finished displaying the list, click OK.

You can also export a gene list. See “To export a gene list” on page 92.
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To change the appearance of genes in Gene View

You use the User Preferences dialog box to change the appearance of the
genes in Chromosome and Gene views.

1 Right-click any part of the Gene View, then click User Preferences.
The User Preferences dialog box appears.

2 Click Tracks.
See “Tracks tab” on page 451.

3 Do any of the following:

To do this Follow these steps

Show or hide genes in Gene  a Under Visualization Parameters:
View To show genes — Under Genes, mark Show Gene Symbols.

To hide genes — Under Genes, clear Show Gene Symbols.
b Click Apply.
Change the display font for a Under Font, select a new Font, Font Style, and Font Size.

genes (and track annotations) b Click Apply
in Gene View

Change the display angle for ~ a Under Visualization Parameters, under Genes, in

genes (and track annotations) Orientation (Degrees), type a new orientation, in degrees.
in Gene View 0° is horizontal.
b Click Apply.
4 Click OK.

To show tracks in Gene View

Tracks contain information for specific genomic locations. A multitude of
tracks from diverse sources is available for many species. You can display
tracks next to genes and microarray data in Gene View.

1 Select and show microarray data. See “To select an experiment” on
page 98.

In the My Entity List pane, open the Tracks folder.
Right-click the track you want to display, and click Show In UL
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Or, you can do this:

1 In Gene View, right-click anywhere within the scatter plot, then click
User Preferences.

The User Preferences dialog box appears. See “User Preferences” on
page 450.

Click Tracks.
Mark the Show In UI check box of each desired track.
4 Click OK.

The program displays the selected tracks in Gene View.

To change the appearance of tracks

Within the Tracks tab of the User Preferences dialog box, you can change
the appearance of tracks, as described in the table below.

To do this Follow these steps

Include track information in a Inthe list of tracks, in the Show in Report column, mark the
reports check boxes of the desired tracks.
b Click Apply.
Doing this adds a column with the hits from the track file. For
each aberrant interval, it reports the entries from the track file
for that interval in that separate column.

Show or hide annotations in + To show annotations in all tracks: under Tracks, mark Show
all tracks Annotations.
» To hide annotations in all tracks: under Tracks, clear Show
Annotations.

Display all selected tracks as  * Under Tracks, mark Show Overlaid.
a single track The program combines the annotations of all selected
tracks into a single track named QOverlaid Track.
+ To show tracks individually again, clear Show Overlaid.

Display the parameters and * Inthe list of tracks, for the desired track, click Details.
the list of annotations of a
track
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To do this Follow these steps

Change the display font for a Under Font, select a new Font, Font Style, and Font Size for
track annotations (and genes) track annotations.
b Click Apply.
The program changes the display font of track annotations
and genes in Gene View.

Change the order in which The order of tracks in the Gene Symbols tab controls the
tracks appear in Gene View. left-to-right order of tracks in Gene View.

a Click the name of the track you want to move.

b Do any of the following:
To move the track up in the list of tracks (and farther left
in Gene View), click its name, then click Up.
To move the track down in the list of tracks (and farther
right in Gene View), click its name, then click Down.

¢ Click Apply.

Change the display angle of » Under Genes, in Orientation, type a new orientation (in
track annotations (and genes) degrees). 0° is horizontal.
The program changes the display angle of track annotations
and genes in Gene View.

To show track information in reports

1 In the list of tracks, in the Show in Report column, mark the check
boxes of the desired tracks.

2 Click Apply.

Doing this adds a column with the hits from the track file. For each
aberrant interval, it reports the entries from the track file for that interval
in that separate column.

To limit aberration calls to the genomic boundaries of the track

1 In the list of tracks in My Entity List, right-click the track whose
boundaries you want to use to limit the display of the aberration calls.

2 Mark Genomic Boundaries.
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You can remove the boundaries by clearing the check box.

To display tracks in UCSC Browser

Home

1 Right-click Gene View, and click Show in UCSC.

The View coordinates in UCSC browser dialog box appears. See “View

coordinates in UCSC browser” on page 457.

2 Complete the dialog box with the track parameters, and click OK.

The UCSC Browser appears, if you are connected to the Internet. You
may need to enable pop-ups or set other preferences on the UCSC Web

site; see the browser help for information.
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Track displayed in UCSC browser

3 Follow the instructions on the Web site for what you want to do.
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To change the graphical display to a different genome build

The default graphical display for Genome, Chromosome and Gene Views
represents human genome build 18.

* To change the graphical display to a different genome build, select an
experiment whose data are based on a design file of a different genome
build.

The display automatically changes when you select an experiment that
contains a design file with a different genome build, such as human
genome build 17, or a mouse or rat genome build.

If a genome build is not available for the design file you import, you must
import the genome build first. See “To import a genome build” on page 55.

The program will not let you add arrays that belong to one genome build
to an experiment that contains arrays of a different genome build.

See also “To create a new experiment” on page 67, “To add arrays to an
experiment” on page 69, and “To select an experiment” on page 98.
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Displaying CGH+SNP Content and Results

124

To show SNP data panel

SNP copy numbers are displayed graphically in the SNP data panel of the
Chromosome and Gene views. See Figure 236 on page 591. You must turn
on the SNP data panel in order to see the SNP data.

In order for copy number data to appear in the panel, the required SNP algorithms and
calculations must be selected in the Preprocessing and Analysis tabs.

1 In the Chromosome or Gene view, right-click and then select View
Preferences.

The View Preferences dialog box appears. See “View Preferences” on
page 459.

2 In the View Preferences dialog box, under Configure Coloring schemes,
mark the box next to Show SNP data Panel.

3 Under Rendering Patterns, click the arrow next to Design type, and
select CGH+SNP.

4 Under Data Visibility, click the arrow next to View, and select Gene
View or Chromosome View. The copy number data panel is
automatically turned on for both views.

5 Under Data Visibility, mark Scatter Plot and SNP Copy Number.
6 Click OK.
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To show LOH regions in genomic viewer

Regions that show a loss or lack of heterozygosity (LOH) are displayed as
colored bars. (See Figure 234 on page 589.)

1 In the Chromosome or Gene view, right-click and then select View
Preferences.

The View Preferences dialog box appears. See “View Preferences” on
page 459.

2 In the View Preferences dialog box, under Configure Coloring schemes,
mark the box next to Show SNP Data Panel.

3 Under Rendering Patterns, click the arrow next to Design type, and
select CGH+SNP.

4 Under Data Visibility, click the arrow next to View, and select Gene
View or Chromosome View, or All Views. The copy number data panel
is automatically turned on for Gene and Chromosome views.

5 Under Data Visibility, mark Scatter Plot and LOH.
6 Click OK.
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Searching for Probe and Gene Information

126

To search Tab View for specific probe information

You can find a specific entry in a column of a data table in Tab View. For
more information on Tab View, see “Tab View” on page 248.

1 In Tab View, right-click anywhere in the column you want to search,

then click Find in column. See “Find in column” on page 346.

The Find in column dialog box appears. The column to be searched also
appears in the title bar of the dialog box.

The Find in column function works within the selected chromosome.

2 Set the search parameters, as described below.

Parameter Comments/ Instructions

Find in column + Type the text you want to find (the search term). This can be an entire
entry, or part of one.

Direction + Select one of these options:
Up — Search the column upwards from the current cursor location
(the highlighted row of the table).
Down — Search the column downwards from the current cursor
location (the highlighted row of the table).
Tip: Click a row in Tab View to highlight it.

Conditions * Mark any of these, as desired:
Match Case — Return entries that match upper and lower case
characters in the search term.
Match whole word — Return an entry only if the entire entry
matches the search term.

Click Find Next.

If the program finds a match, it highlights the row that contains the
matching entry, and resets the cursor to the corresponding position.
You can click Find Next as many times as you like, and the program
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continues to search for additional matching entries in the column for
the selected chromosome. If it finds no match, the message: String not
found appears in black in the lower part of the dialog box.

4 When you finish your search, click Cancel to close the dialog box.

To search an experiment using a query

You can create a query to search for samples in an experiment, based on
conditions you select. Query results are returned based on aberration
result, sample attribute, or annotation. Examples of they type of
information that can be found using a query include:

¢ Return all samples with de novo deletions on
Chromosome 15

e Return any records that have aberrations in a specified region
¢ Return the FE output file name for the AMADID 039902

1 From the Experiment pane, right-click the experiment folder, and select
Create Query.

The Select experiment for creating query dialog box opens. See “Select
Experiment for Creating Query” on page 425.

2 Mark the experiment(s) for which you want to create the query, then
click OK.

The Create Query dialog box appears. See “Create Query” on page 300.

3 Select a query to use, or create a new query with conditions you want.
See “New Condition” on page 397. Click OK to save the condition and
return to the Create Query dialog box.

4 Create and add the conditions you want to the query.

Click Execute to start the query. Results of the query are displayed in
the Results box.

To search for probes in eArray

A High Density (HD) Search from an Agilent HD probe database, retrieves
probes that cover specific regions of the genome of a given species. The
eArray Web site has separate databases that contain HD probes for CGH,

CGH Interactive Analysis User Guide 127



3

128

Displaying CGH and CGH+SNP Data and Other Content

ChIP-on- chip, and methylation microarrays. In a Simple HD Search, you
set the overall density of retrieved probes. You can find more information
about probes in the eArrayxp User Guide.

1 Right-click in the data plot area of Gene View, then click Simple HD
Search. See “Simple HD Probe Search” on page 435.

The eArrayyy tab opens with the Simple HD Probe Search pane. The
Genomic Intervals and Species search criteria reflect the selected region
in the Genomic Viewer.

2 To return to the Gene View, click the Genomic Viewer tab.

To search for probes in a chromosomal location

Use this to find probes in a chromosomal region that you specify.

1 In Gene View, click on a chromosomal location, or hold down the mouse
button and drag a chromosomal region of interest.

2 Right-click in Gene View, and click Chromosomal Location Search.

The Probe Search pane opens, with the selected location and species
pre-set.

3 Complete the dialog with search parameters, and click Search. See the
eArrayxp User Guide for information on how to set the search
parameters.

The results of the search appear in the bottom of the pane.
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To search the Web for information on probes in Tab View

You can use any entry in a table in Tab View as the basis for a Web
search.

1 In Tab View, right-click any data table entry other than a column
heading.

2 Click one of the available sites.
If the site of interest does not appear in the shortcut menu, you can

create a custom search link. See “To create a custom Web search link”
below.

The selected site opens in your Internet browser. The program sends
the table entry to the site as a search string.

To create a custom Web search link

If you need to search a different database or site based on data table
entries, you can create your own custom search link. When you right- click
a table entry in Tab View, a shortcut menu opens, and your custom link
appears in it. If you select this link, Agilent Genomic Workbench opens the
site in your Web browser and sends the table entry to the site as a search
string.

1 Right-click any data table entry in Tab View, except a column heading,
then click Customize Link.

The Customize Search link dialog box appears. See “Customize Search
Link” on page 306.

2 Click New.
3 In the Input dialog box, in URL name, type a name for the link.

This name will appear in the shortcut menu that opens when you
right-click a data table entry.

4 Click OK.

5 In URL, type the complete URL needed to send a search string to the
site. Use <target> as the query string value.

For example, this URL sends selected table entries to Google.com:
http://www.google.com/search?hl=eng&g=<target>

6 Click Update, then click Yes.
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To update or delete a custom Web search link

1 Right-click any data table entry in Tab View other than a column
heading, then click Customize Link.

The Customize Search link dialog box appears.
2 In URL Name, select the custom search link to update or delete.

3 Do one of the following:

To do this Follow these steps

Update a Web search link a Edit the URL name and the URL as needed.
b Click Update.
A Confirm dialog box appears.
¢ Click Yes.

Delete a Web search link » Click Delete.

4 Click Close.
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Working with Interactive Analysis Options 132

Changing Preprocessing Options 134

Changing Analysis Options 145

Displaying Results Before Selecting Discovery Options 151
Displaying Results with Discovery Options 158

Creating Reports 174

This chapter gives instructions on how to set up the interactive analysis
functions for CGH experiments. These include the Preprocessing, Analysis,
Discovery and Reports tabs. To prepare the CGH or CGH+SNP data to be
analyzed, see Chapter 2, “Importing, Managing, and Exporting CGH and

CGH+SNP Data and Other Content” and Chapter 3, “Displaying CGH and
CGH+SNP Data and Other Content” of this guide.
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Working with Interactive Analysis Options

For a detailed description of the interactive analysis tabs — Preprocessing,
Analysis, Discovery, Reports — and their commands, see “Command
Ribbons” on page 184.

Preprocessing Analysis Discovery Eeports

Figure 21 Interactive Analysis tabs

Table 3 identifies the sections in this chapter where tasks for the
interactive analysis options are described.

Table 3  Interactive analysis topics

Subject See these topics

“Changing Preprocessing  “To create or modify an array filter” on page 134
Options” “To create or modify a feature filter” on page 135

“To create or modify a design filter” on page 135

“To create or modify a metric set filter” on page 136

“To apply a filter” on page 137

“To apply GC correction” on page 138

“To apply centralization” on page 139

“To combine (fuse) arrays” on page 139

“To combine intra-array replicates” on page 141

“To combine interarray replicates” on page 142
“Changing Analysis “To set up a moving average calculation to smooth the data” on
Options” page 145

“To apply the aberration algorithm” on page 146

“To apply fuzzy zero correction” on page 147

“To apply the nesting filter” on page 148

“To calculate SNP copy number” on page 148

“To manually assign SNP copy number” on page 149

“To calculate LOH"” on page 150
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Table 3  Interactive analysis topics (continued)

1

Subject

See these topics

“Displaying Results
Before Selecting
Discovery Options”

“Displaying Results with
Discovery Options”

“Creating Reports”

“To show results of analysis” on page 151

“To move through View displays to observe results” on page 152
“To save a result” on page 154

“To restore a saved result” on page 155

“To print moving average and aberration calculation results” on
page 155

“To customize the appearance of analysis results” on page 155

“To create or modify an aberration filter” on page 158

“To create common aberration summaries” on page 159

“To display common aberrations” on page 160

“To display graphical probe penetrance summaries” on page 162
“To create interval penetrance summaries” on page 162

“To visualize a CNVR (copy number variant region)” on page 164

“To set up and perform a joint analysis on CGH and expression data” on
page 164

“To create, modify, or apply a differential aberration filter” on page 168
“To set up a clustering analysis” on page 169

“To display results as a heatmap” on page 170

“To generate a genotype reference file” on page 172

“To create and export common aberration text reports” on page 174
“To create CGH aberration text reports” on page 174

“To generate graphical CGH aberration reports” on page 175

“To create a new Cyto Report template” on page 177

“To open an existing Cyto Report template” on page 178

“To generate a cytogenetic report” on page 178

“To generate a SNP Genotype Report” on page 175

“To generate a SNP Aberration & LOH Report” on page 176
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Changing Preprocessing Options

The preprocessing options let you manipulate the data in the active
experiment before you apply (or reapply) moving average or aberration
detection algorithms. You can also filter, centralize, and combine data. In
some cases, you must first select the experiment, and in others, this is not
required.

To create or modify an array filter

An array filter includes or excludes an array from the active experiment
based on the compliance of the array with the conditions of the filter. You
can create a new array filter, or modify an existing one.

1 In the Preprocessing tab, under Filters, click Array Filters > Edit
Filter.

The Array Level Filters dialog box appears. See “Array Level Filters” on
page 262.

2 Do one of the following:

* To create a new filter, click New. In the dialog box that appears, type
a name for your new filter, then click OK.

* To edit an existing filter, select its name.
The name of the filter and its conditions appear in the dialog box.
3 Create or change the conditions of the filter, as desired.
To restore changed values to their original values, click Reset.
4 Click Update to save the filter.
Click Close.

To restore the previous values after you update them, you must retype the values manually.
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To create or modify a feature filter

A feature filter includes or excludes feature data from the active
experiment based on conditions specified in the filter. The conditions of
feature filters are based on feature attributes that are derived from the FE
files. For example, a feature filter can be used to exclude saturated or
nonuniform features. You can create a new feature filter, or modify an
existing one.

1 In the Preprocessing tab, under Filters, click Feature Filters > Edit
Filter.

The Feature Level Filters dialog box appears. See “Feature Level
Filters” on page 343.

2 Do one of the following:

* To create a new filter, click New. In the dialog box that appears, type
a name for your new filter, then click OK.

¢ To edit an existing filter, select its name.
The name of the filter and its conditions appear in the dialog box.
3 Change the conditions of the filter, as desired.
To restore changed values to their original values, click Reset.
4 Click Update to save the filter.
5 Click Close.

To restore the previous values after you update them, you must retype the values manually.

To create or modify a design filter

A design filter includes or excludes data from the selected experiment
based on conditions specified in the filter. The conditions of design filters
are based on attributes of design files. For example, a design filter can
exclude nonunique features that have multiple perfect matches in the
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genome (NumPMHits), fail the homology filter, are in PseudoAutosomal
regions of the genome, or have a low probe score. You can create a new
design filter, or modify an existing one.

1

In the Preprocessing tab, under Filters, click Design Filters> Edit
Filter.

The Design Level Filter dialog box appears. See “Design Level
Filters” on page 317.

Do one of the following;:

* To create a new filter, click New. In the dialog box that appears, type
a name for your new filter, then click OK.

* To edit an existing filter, select its name.
The name of the filter and its conditions appear in the dialog box.
Change the conditions of the filter.

To restore changed values to their original values, click Reset.

4 Click Update to save the filter.
5 Click Close.

To create or modify a metric set filter

A metric set filter includes or excludes data from the selected experiment
based on conditions specified in the filter. The conditions of metric set
filters are based on selected metrics. You can create a new metric set
filter, or modify an existing one.

1

In the Preprocessing tab, under Filters, click Metric Set Filters> Edit
Filter.

The Metric Set Filter dialog box appears. See “Metric Set Filter” on
page 386.

Do one of the following;:

* To create a new filter, click New. In the dialog box that appears, type
a name for your new filter, then click OK.

¢ To edit an existing filter, select its name.
The name of the filter and its conditions appear in the dialog box.

Change the conditions of the filter.
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To restore changed values to their original values, click Reset.
4 Click Update to save the filter.
5 Click Close.

To apply a filter

You can apply one of each type of filter. The program applies the filter(s)
to the selected experiment, if any. Otherwise, the program applies the
filter(s) to experiments when you select them.

1 In the Preprocessing tab, under Filters, do either of the following:
* To apply an array filter, click Array Filters > Apply.
e To apply a feature filter, click Feature Filters > Apply.
e To apply a design filter, click Design Filters > Apply.
¢ To apply a metric set filter, click Metric Set Filters > Apply.
2 Mark the check box next to the desired filter.

To remove a filter

You can “turn off” (remove) a filter. When you remove a filter, the
program turns off the filter for the selected experiment, as well as for any
other experiments that you select.

1 In the Preprocessing tab, under Filters, do either of the following:
* To remove an array filter, click Array Filters > Apply.
e To remove a feature filter, click Feature Filters > Apply.
e To remove a design filter, click Design Filters > Apply.
e To remove a metric set filter, click Metric Set Filters > Apply.
2 Mark No Filter.
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To apply GC correction

The GC correction algorithm corrects for “wavy” artifacts that are
associated with the GC content of genomic regions. These artifacts can
interfere with detection algorithms and lead to inaccurate aberration, copy
number, and LOH calls.

You must apply GC Correction prior to selection of SNP Copy Number or LOH calculations.

1 Click the Preprocessing tab.
2 Under Normalization, in GC Correction, mark Apply.

3 Click the arrow under Window Size, and select the size of the window
to be used for the calculation.

You can quickly check the status of GC Correction. If a bold, black G appears in the Status
Bar at the bottom of the window, GC Correction is turned on. The G is gray if GC Correction
is not turned on. See “Status Bar” on page 253.

To display a plot of GC corrected data

1 Click the Preprocessing tab.
2 Under Normalization, in GC Correction, make sure Apply is selected.
3 Click Plot Distribution.

A plot that shows the normalized and unnormalized log ratios for the
GC correction is displayed. See Figure 200 on page 495.
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To apply centralization

The centralization algorithm adds or subtracts a constant value from each
log ratio measurement. This recenters the log ratio values, and make sure
that the zero-point reflects the most- common-ploidy state. If
centralization is turned on, the program applies it to all array data, even
if the experiment has not been selected.

1 Click the Preprocessing tab.
2 Under Centralization, mark Apply.
3 Change the Threshold and Bin Size parameters, if necessary.

For most cases, do not change the Threshold or Bin Size parameters.
For information about these parameters, see “Centralization
Algorithm” on page 490.

You can quickly check the status of centralization. If a bold, black C appears in the Status
Bar at the bottom of the window, centralization is turned on. The C is gray if centralization
is not turned on. See “Status Bar” on page 253.

To combine (fuse) arrays

If you have two arrays that use different design files, you can combine
(fuse) them into one larger virtual array. You do this to increase the
coverage of the genome in your design. If for example, you have a catalog
array, you can design another array to add probes between the catalog
probes to increase the density of coverage. With the Fuse function, you
combine the array data to see all the probe data in the display at once.
The program cannot combine arrays from more than two different design
files.

Requirements for fusing arrays:

e Each array must be associated with a different design file.

e All of the arrays must be of the same analysis type (for example,
CGH).

¢ None of the arrays can be fused arrays.

* The samples you hybridize to the arrays must all be aliquots from
the same preparation.

CGH Interactive Analysis User Guide 139



4  Setting Up CGH Interactive Analysis

¢ (Preferred) Hybridization and labeling occur for all samples together
under the same conditions.

1 Create and select a new experiment. See “To create a new
experiment” on page 67 and “To select an experiment” on page 98.

2 Add the arrays to be combined to the experiment. See “To add arrays
to an experiment” on page 69.

3 Assign the same value to the ArraySet attribute of every array you
want to combine. Follow these steps for each array:

a In the Experiment pane of the Navigator, right-click the name of the
array, then click Show Properties.
The Microarray Properties dialog box appears.

b Next to the ArraySet attribute, under Value, click B
The field becomes active.

You can only change microarray attributes for arrays for which you are the owner.

¢ Type a value in the text box. Type the same value for the ArraySet
attribute of every array.

d Click Close.
4 In the Preprocessing tab, under Combine, click Fuse.

The Array Set dialog box lists the arrays to be fused.

Double-check the values in the ArraySet Attribute column of the dialog box. Agilent
Genomic Workbench combines all of the array pairs that have the same value for this
attribute.

b5 Set any of these options, as desired:

¢ Select Normalization - Select None or Centralization. Centralization
adds or subtracts a constant value from each log ratio measurement.
This re-centers the log ratio values, and makes sure that the
zero- point reflects the most common ploidy state.

* Remove arrays from experiment after fuse — To delete the initial
individual arrays from the experiment, mark this option so that the
experiment will not contain duplicate data.
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6 Click Continue.

The program combines the arrays. The new array appears in the
Experiment pane of the Navigator in a new design folder within the
active experiment. The folder name contains the names of both designs.

+ If the arrays you combine have probes in common, these probes appear as replicates in
the fused array. You can combine these replicates. See “To combine intra-array
replicates” on page 141.

+ If the original arrays you combined change, you can manually update the combined
array. Fuse the same set of arrays again.

* If you want to combine many arrays, consider importing an array attributes file. See “To
import array attributes” on page 61.

To combine intra-array replicates

Intra-array replicates are features within the same array that contain the
same probe. The probe information is contained in the design file for each
type of array. You can combine these replicates to increase the statistical
power of your analyses. For a discussion of the statistical model Agilent
Genomic Workbench uses to combine replicates, see “Error Model and
Combining Replicates” on page 500.

To combine intra-array replicates for the selected arrays of the active
experiment:

1 Click Preprocessing.

2 Under Combine, in Replicates, mark Intra Array.

Agilent Genomic Workbench combines the replicates in the selected
arrays within the experiment.

If you set up this option before activating an experiment, it will be
applied when you select the experiment and select the arrays.

To restore the replicates to their uncombined state, clear the check box.

CGH Interactive Analysis User Guide 141



4

142

Setting Up CGH Interactive Analysis

To combine interarray replicates

When you combine interarray replicates, you select an array attribute.
Agilent Genomic Workbench combines replicates from the arrays with the
same value for the selected attribute. For a discussion of the statistical
model Agilent Genomic Workbench uses to combine replicates, see “Error
Model and Combining Replicates” on page 500.

To combine inter array replicates for all arrays of the active experiment:
1 Click Preprocessing.

2 Under Combine, in Replicates, mark the check box for Inter Array.

3 In Group By, select the desired array attribute.

4 Click Go.

Agilent Genomic Workbench combines replicates from the arrays with
the same value for the selected attribute in an active experiment.

If you set this option before you select an experiment, the program
applies it when you select the experiment and select the arrays.

To restore the replicates to their uncombined state, clear Inter Array,
then click Go.

Microarray experiments can include biological or technical replicate
arrays, which are often combined to create one virtual array for
downstream analysis. Biological or technical replicates of the physical
arrays may be used to mitigate systematic variation arising from sample
preparation or array processing.

Because the replicates are hybridized to microarrays with the same design,
inter-array replicates are simply features on different arrays that contain
the same probe. The combined signal values give an increase in statistical
power for the measurement of log ratios.

To display QC metrics of arrays and set array QC status

QC Metrics are indicators of the quality of data from an array. QC
Metrics, which are available only for Agilent arrays, are either passed
through from the FE program, or are calculated by the CGH module itself.
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You can view QC Metrics for an individual array, the arrays in an
experiment, or the arrays associated with a specific design and genome
build.

1 In the Preprocessing tab, do one of the following:

e To display the QC metrics of Agilent arrays in the active experiment
— In the ribbon, click QC Metric.

¢ To display the QC metrics of a specific Agilent array — In the Design
Data or Experiment panes of the Navigator, right-click the name of
the array. In the shortcut menu that appears, click QC Metrics.

e To display the QC metrics of all Agilent arrays associated with a
genome build within a specific design folder — In the Design Data or
Experiment panes of the Navigator, right-click the name of the
genome build folder within the desired design folder. In the shortcut
menu that appears, click QC Metrics.

In each case, the QC Metrics Table appears. For each array, the QC
Metrics Table color codes each metric as Evaluate (pink), Good
(turquoise), Excellent (yellow) or NA (white). This dialog box also offers
several other options for display of the QC metrics. See “QC Metrics
Table” on page 404.

2 In the QCMetricStatus column, select the desired overall status for each
array.

This sets the QCMetricStatus attribute of each array. You can use the
value of this attribute as the basis for an array filter.

3 Click Close.
After you view the QC metrics of an array, you can set the QC status of
the array. Later, you can use an array filter to include or exclude arrays

from an analysis, based on their QC metric status. See “To create or
modify an array filter” on page 134.
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To display SNP QC Metrics

SNP QC Metrics are indicators of the quality of data from an array that
contains SNP content. SNP QC Metrics are viewed on a per-experiment
basis.

1 In the Navigator, double-click an experiment that contains CGH+SNP
arrays.

2 Right-click on the experiment folder, and then select SNP QC Metrics.

The SNP QC Metrics table appears. The table shows calculated metrics
for the selected arrays in the experiment. See “SNP CN QC Metrics
Table” on page 441.
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Changing Analysis Options

Before you analyze or reanalyze the data, you can change these options.
Doing the tasks in the section may or may not trigger analysis or
reanalysis of the experiment. If you select an experiment before you
change the options, the data will be reanalyzed immediately after you
make a change. If you make the changes before you select an experiment,
the changes will be applied when you select the experiment.

To set up a moving average calculation to smooth the data

With the Moving Average tool, a moving average is computed for each
point in the data set using a window size centered on that point. See
“Visualization Algorithms” on page 540.

1 In the Analysis tab, under Moving Average, mark or clear Show to show
or hide the Moving Average Line Plot.

2 In Algorithm, select Linear or Triangular.

¢ Linear - The linear algorithm calculates a standard, unweighted
average using every probe Log Ratio score within a specified window
size (specified by either a number of adjacent measurements or a
positional range). This average is applied sequentially to every point
by moving the window along the chromosome.

e Triangular — The triangular algorithm calculates a weighted average
using every probe Log Ratio within a specified window size. The
triangular algorithm is more sensitive to localized variations in the
data.

3 In Line width, select the thickness (in pixels) of the Moving Average
Line Plot.

The range is 1-5 pixels.
4 In Window, select the size of the moving average window.

Moving averages can be computed with windows of sizes based on
either a specific length of base-pairs (56 Kb to 50 Kb or .1 Mb to 50 Mb)
or a fixed number of data points (1 pt. to 60 pt.).
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To apply the aberration algorithm

Detection of contiguous aberrant regions is available in Agilent Genomic
Workbench in a variety of approaches. See “Aberration” on page 194 and
“Aberration Detection Algorithms for CGH Analysis” on page 503 for more
information about the aberration detection algorithms.

1 In the Analysis tab, under Aberration, in Algorithm, select the desired
aberration detection algorithm. Use the following as a guide:

Algorithm

Description/Instructions

Z-score

ADM-1
ADM-2

CBS

HMM

The Z-score algorithm is used to determine enrichment of
over- or under-abundance probes in a region.

* In Threshold, type the desired threshold value, or use the
slider to select a value.

* In Moving Average (Log Ratio) select the Window size to be
used in the calculation.

The aberration detection method algorithms (ADM-1 and
ADM-2) look for regions that are statistically different from a
log ratio score of 0, or no change, between channels.

a In Threshold, type the desired threshold value, or use the
slider to select a value. A recommended threshold starting
point for both the ADM-1 and ADM-2 algorithms is a value
of 6.

b If needed, turn on Fuzzy Zero correction, and apply the
nesting filter. See “To apply fuzzy zero correction” on
page 147 and “To apply the nesting filter” on page 148.

The circular binary segmentation, or CBS, algorithm identifies
regions with constant copy numbers.

The Hidden Markov Model, or HMM algorithm partitions a
large number of probe scores into a smaller number of discrete
states. The sequence of states (gain, loss, or no change) forms
the basis to identify aberrant regions.

+ Under State Parameters, select the number of states, and
type the desired value in FDRQ. See “Aberration” on
page 194.

2 Under Aberration, mark Show.
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The program applies the selected aberration detection algorithm to the
selected data in the active experiment. An aberration plot appears in
Chromosome and Gene views.

* Moving Averages and the Z-score algorithm both use the window size specified in the
Moving Average as input. See “Moving Average” on page 193.

+ The optimal threshold values for the Z-score algorithm, ADM-1, and ADM-2 are
different, even for the same array. The meaning of threshold also differs for each
algorithm.

» For CGH+SNP arrays, you must select an aberration algorithm in order to calculate SNP
Copy Number and LOH. Z-score and HMM aberration algorithms are not allowed for
SNP analysis.

To apply fuzzy zero correction

Fuzzy Zero is turned off by default in Agilent Genomic Workbench. See
“Fuzzy Zero” on page 496 for more information.

1 Click Analysis.

2 Under Fuzzy Zero, mark Turn On.

If an experiment is active, this algorithm is immediately applied to the
data.

You can quickly check the status of Fuzzy Zero in the Status Bar. If the
sixth cell displays a bold ‘F’, Fuzzy Zero is applied. The ‘F’ is gray if
Fuzzy Zero is not applied. See “Status Bar” on page 253.

The ADM-1 and ADM-2 algorithms may identify extended aberrant
segments with average probe log ratios that are low. Often such
aberrations represent noise, and are detected because a large number of
successive probes in that segment that have correlated errors, but the
ADM algorithms treat the errors as independent. If long, low aberrations
are detected in your analysis, you can apply the fuzzy zero algorithm to
correct for the assumption of independence between probes in long
genomic intervals.
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To apply the nesting filter

1 Click Analysis.

2 In Nesting Level, mark Apply Nesting Filter and type an integer value
for nested aberrations allowed.

ADM-1 and ADM-2 scores iteratively identify all aberrations that differ
significantly from log ratios that show no change between sample
channels. In the iterations, the algorithms identify nested, or “child”,
aberrations that are contained within other “parent” aberrations but show
a significant difference from the parent aberration log ratio. The nesting
level is the number of “child” aberrations to be identified.

By default, the nesting level is set to a maximum integer value
(2147483647) to find as many discrete aberrations as possible. When set to
this maximum value, no filter is applied to the number of possible “child”
aberrations.

To filter the number of aberrations identified, you can set this integer
value to any desired value between 0 and 2147483647. For example, if this
value is set to 0, you will filter out all nested (child) aberrations, retaining
only the parent aberrations. If you set it to a value of 1, only the first
nested level is retained.

To calculate SNP copy number

For CGH+SNP microarrays that combine CGH and SNP probes on the
same microarray, this calculates an expected copy number for uncut
alleles for each SNP site on the array. For details on how the algorithm
works, see “ASCN (SNP CN) - Allele-specific copy number detection
algorithm” on page 572.

1 Click the Analysis tab.
2 Under SNP Copy Number, mark Calculate.
3 Under SNP CN Conf. Level, type a confidence level to use.

In order to calculate SNP copy number, you must first select GC Correction and
Centralization in the Preprocessing tab, and an aberration calculation (ADM-1, ADM-2, or
CBS) in the Analysis tab.
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To manually assign SNP copy number

Copy numbers assigned by the software can be displayed graphically and
changed, if desired.

1 In the Analysis tab, under SNP Copy Number, mark Calculate.
2 Mark Manually Reassign Peaks.

The Manually Reassign Peaks dialog box appears. See “Manually
Reassign Peaks” on page 384.

3 If the experiment contains multiple microarrays, click the arrow next to
Select Microarray and select the microarray for which you want to
change copy numbers.

4 In the table at the bottom of the dialog box, locate the peak of interest,
and double-click the Copy Number you want to change.

The data points in the graphs for that peak turn green.
5 Type the new copy number for the peak.
6 Click ReCalculate.

The graphs are updated to display the changes.
7 To accept the new copy number, click Accept.

OR

To reset the copy number to the original value and reset the plots, click
Reset.

The Manually Reassign Peaks dialog box appears whenever you analyze data, as long as
the Manually Reassign Peaks box in the Analysis tab is marked.
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To calculate LOH

For SNP analysis, the LOH algorithm identifies copy-neutral genomic
regions with a statistically significant scarcity of heterozygous SNP calls,
and reports the regions where the LOH score exceeds a user-defined
threshold. For more information on how the LOH algorithm works, see
“LOH (Loss or lack of heterozygosity) algorithm” on page 582.

1 In the Analysis tab, under LOH, mark Calculate.
2 If needed, type a new Threshold for the analysis.

In order to calculate LOH, you must first select to calculate SNP Copy Number.
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Displaying Results Before Selecting Discovery Options

1

The section shows you how to make sure the aberration analysis results
are displayed automatically after you select an experiment.

To show results of analysis

After you set up an experiment and analyze it, the program displays the

results automatically in Genome, Chromosome, and Gene Views, if the

display is turned on. Figure 22 shows an example of an aberration result
displayed in all views. To customize the way the results appear, see “To

customize

the appearance of analysis results” on page 155.
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Figure 22

A_l6_P367... chrd 63904574 chr4:06390.

A_16_P167... chrd 63929802 BII29861 106229 chr4:06392.., |- -0.1542667

A_L8_P147... |chrd 63957356 B3IIETIIS 35669 chrd 06395, |- -0,23447643
A_LE_PLE7... |chrd 63997346 B3IIFTI05 224162 chrd06399.., |-

A_L6_P167... |chrd 64014644 64014703 21990 chrd:06401.., |-

A_16_P167... chrd 64041306 64041365 5740 chrd:06404... |-

A_16_P167... |chrd 64062435 64062494 28351 chr4:06406.., |- -0,020869298

Aberration results of a dye-flip experiment
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If the analysis results do not appear in any of the Views

Check these potential problem areas in this order:

¢ In the Analysis tab, make sure you have marked the Show check box.
Mark Show for Moving Average or for Aberration or for both.

e Make sure you have selected the experiment or selected the arrays of
interest. See “To select an experiment” on page 98.

¢ Make sure you have turned on the display for the moving average or the
aberration algorithm. Do the following:

1 Right-click any of the Views, and click View Preferences.

2 Under Data Visibility, in View, select All views, then mark any of the
check boxes for information to display.

You can also select a single view.

3 Click OK.

¢ Make sure you are looking in the right region of Chromosome View.

To move through View displays to observe results

e To move through the results of the selected arrays, do any of the
following. In general, all views are synchronized; if you select a location
or region in one view, the other views move there as well.

To do this Follow these steps

Select a specific chromosome  *
to display

View data in a region of the .
selected chromosome

Zoom in and out in Gene View *

Scroll through the selected .
chromosome

In Genome View, click the desired chromosome.
All other views switch to the selected chromosome.

In Chromosome View, in the scatter plot, drag the pointer
over the desired region.

Gene View expands (or shrinks) to show only the selected
region. Tab View scrolls to the new cursor location.

Click | 2 to zoom in.

Click 2] to zoom out.

Click | | to scroll up.

Click | ¥ | to scroll down.
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To do this Follow these steps
Re-center Gene View or Click anywhere in Chromosome View, or anywhere within the
Chromosome view scatter plot in Gene View.
The location you click becomes the new cursor location.
Move all views to a specific a Click Home > Go To Gene/Genomic location.
genomic location A dialog box appears.
b Under Genomic Location, select a Chromosome, and type a
Base Position.
¢ Click Go.
All views move to the selected location.
Center all views on the a Click Home > Go To Gene/Genomic location.
location of a specific gene A dialog box appears.
b Under RefSeq by Symbol, either select the desired gene (if
available) or type the name of the gene.
¢ Click Go.
All views move to the location of the selected gene.
Center Chromosome and * InTab View, click any entry in any table, except a column
Gene views based on data in heading.
Tab View Chromosome and Gene views become centered on the
genomic location corresponding to the selected entry.
Scroll to a specific columnin  a In Tab View, right-click any column heading, then click
Tab View Scroll To Column.
The Scroll to Column dialog box appears. See “Scroll to
Column” on page 419.
b In Select Column, select the desired column.
¢ Click OK.
Search for a specific column  a In Tab View, right-click any entry except a column heading,
entry in Tab View, and move then click Find in column.
the cursor there The Find in column dialog box appears. See “Find in
column” on page 346.
b Set the desired search parameters, then click Find Next.
The program searches the column based on your search
parameters, and highlights the row of the first entry that
matches. The cursor moves to the location defined in the
highlighted row.
View the exact chromosomal At the bottom of the main window, look at the first cell of the
location of the cursor Status bar. The location appears as the chromosome followed
by the base position. For more information on the status bar,
see “Status Bar” on page 253.
153
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To save a result

The program lets you save the current result of the active experiment. You
can run many different analyses in the same experiment, and save each
one. Later, you can restore any of your saved results.

If you are saving a result for the first time for the experiment:

1 In the Experiment pane of the Navigator, right-click the experiment,
and click Save Experiment Result, or
Click Home > Save Experiment Result.

A dialog box asks if you want to save the results of the current
experiment.

2 Click Yes.
The Save experiment result dialog box appears.

3 Type a name for the result, then click OK.

If you have already saved at least one result for the experiment:
1 In the Experiment pane of the Navigator, expand the folders of the
current experiment.
The selected result, if any, appears in blue in the Results folder.
2 Click Home > Save Experiment Result or
Right-click the experiment, and click Save Experiment Result.
A dialog box asks if you want to select one of the following actions:

¢ To replace the current result with another saved result, click
Overwrite Current Result.

* To add the current results to the list of experimental results, click
Create New Result.

¢ To change views to another result without changing the current
result, click Continue Without Saving.
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To restore a saved result

1 If necessary, select the experiment that contains the result to see. See
“To select an experiment” on page 98.

2 In the Experiment pane of the Navigator, expand the folder of the
active experiment, then expand its Results folder.

3 Right-click the desired result, then click Restore result.

The restored result appears in Genome, Chromosome, and Gene Views.

To print moving average and aberration calculation results

You can print the moving average and aberrations as they appear in
Genome, Chromosome, and Gene Views. Each view selected in the analysis
is printed on a separate page. Chromosomes and genes appear on the
printed pages, but tracks do not.

1 Click Home > Print.
The Print dialog box appears.
2 Set print options, as desired, then click OK.

To customize the appearance of analysis results
You use the View Preferences dialog box to customize the appearance of
the analysis results in all Views.

1 Right-click any part of Chromosome or Gene View, then click View
Preferences.

The View Preferences dialog box appears. See “View Preferences” on
page 459.

2 Do any of the following:

To do this Follow these steps

Change the orientation of the a In View Preferences, under Orientation, select Horizontal
views or Vertical.
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To do this

Follow these steps

Show or hide the analysis
results

Show a separate result plotin
Gene and Chromosome Views
for each selected array

Show one result plot that
contains data for selected
arrays

Select a Style for the Scatter
Plot

Select to display and select a
Style for Green or Red
Intensity

Select a Style for the Moving
Average.

Select a Style for the
Aberrations.

Select a Style for SNP Copy
Number

Select a Style for LOH

In View Preferences, under Data Visibility, in View, select
All Views.

Do one of the following:

To show any of the analysis results, mark the check boxes
next to any available choice.

To hide any of the analysis results, clear the check mark
next to any available choice.

Click OK.

In View Preferences, under View Alignment, under
Rendering Style, select Stacked.
Click Apply.

In View Preferences, under View Alignment, under
Rendering Style, select Overlaid.
Click Apply.

In View Preferences, under Styles, click the arrow next to
each data type, and select a style for display of the data
points.

In View Preferences, under Data Visibility, mark the check
box next to Green Intensity or Red Intensity to turn on the
display.

Under Styles click the arrow and select a style for display of
the data points.

In View Preferences, under Styles, click the arrow next to
Moving Average and select Continuous, Dashed, Dotted, or
Do not show area.

In View Preferences, under Styles, in Aberration, select
Semi transparent filled, Hatched or Do not show area.

In View Preferences, under Styles, under Design Type,
select CGH+SNP.

Under Styles, click the arrow next to SNP Copy Number and
select Colored filled circle, + sign, x sign, circle,
rectangle, or filled rectangle.

LOH is displayed as a continuous line in the color of the
selected array. No other choices are allowed.
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To do this Follow these steps

Change the size of the scatter a In View Preferences, under Scatter Plot (Chr View), select a
plot data points point size to use for display of scatter plot data in
Chromosome View.

Create a custom scale for a Under Configure Scales, mark Apply for the plot, and type a
display of plots scale to use for the selected plot.

To change coloring schemes  a Under Configure Coloring schemes, click Configure Colors

for scatter plots and Ranges and complete the Configure Coloring Ranges
and Shades dialog box. See “Configure Coloring Ranges
and Shades” on page 281.

3 Click OK.
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Displaying Results with Discovery Options

This section explains how to create, modify, and apply aberration filters
and display results through the Discovery options.

To create or modify an aberration filter

You can create and modify aberration conditions after the analysis for a
given experiment. For example, you can filter the aberration results.

1 Click Discovery.

The ribbon displays an option to create, edit and apply an aberration
filter.

2 Click Aberration Filters > Edit Filter.

The Aberration Filters dialog box appears. See “Aberration Filters” on
page 255.

3 Do one of the following:

¢ To create a new filter, click New. In the dialog box that appears, type
a name for your new filter, then click OK.

* To edit an existing filter, select its name.
The name of the filter and its conditions appear in the dialog box.
4 Change the condition values of the filter, as desired.
To restore changed values to their original values, click Reset.
5 Click Update to save the filter.
6 Click Close.

To apply or remove a filter, see “To apply a filter” on page 137 or “To
remove a filter” on page 137.

To restore the previous values after you update them, you must retype the values manually.
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To create common aberration summaries

Within two or more arrays, you can test for statistically significant
aberrations that have common genomic intervals. The results are called
common aberration summaries. Once created, common aberration
summaries are added to the Experiment pane of the Navigator. The
resultant common aberration summary node is used as the basis for
common aberration report summaries.

Common aberration analysis can be applied to two or more arrays. Using any of the
available aberration algorithms, you must first analyze each of the arrays you will use to
create a common aberration summary.

1 In the folder of the active experiment, select the arrays to be used in
the common aberration analysis, and make sure an algorithm is turned
on. See “To select or deselect arrays in the experiment” on page 99.

2 In the Discovery tab, under Common Aberration, click Text.

The Create Common Aberration dialog box appears. See “Create
Common Aberration” on page 293.

3 From the list of available algorithms, select one of the methods for
calling common aberrations. See “Common Aberration Analysis” on
page 546 for more information on the available common aberration
algorithms.

4 If you select Context Corrected Common Aberration as the algorithm,
select either Genome Scope or Chromosome Scope to define the scope
of the common aberration analysis.

Genome Scope is selected by default and includes all chromosomes.
5 Change the input parameters if necessary.

6 Type a name for the new common aberration node to be created in the
Navigator.

7 Choose to create either a new experimental result or a common
aberration node under an existing result.

8 Depending on which option you chose in step 7, type the name of the
new experimental result name or select the existing result from the list.

9 Click OK.

The Navigator updates the node list with Common Aberrations.
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To display common aberrations

You can display statistically significant aberrations that are shared in
common genomic intervals between two or more samples. You can create
differential subsets of the samples for comparative analysis, and you can
also filter common aberrations by attribute(s).

1

In the Discovery tab, under Common Aberration, click Graphical.

The Graphical Common Aberration Setup dialog box appears. See
“Graphical Common Aberration Setup” on page 358.

From the Data or Experiment pane of the Navigator, drag the arrays to
be used in the common aberration analysis to the top pane of the
dialog box.

From the list of available algorithms, select the method to be used for
common aberration calling. See “Graphical Common Aberration

Setup” on page 358 for more information on available common
aberration algorithms.

If you select the Context Corrected Common Aberration algorithm, click
either Genome Scope or Interval Scope to select the scope of the
common aberration analysis.

Genome Scope is selected by default and includes all chromosomes.
Change the input parameters, and click Calculate Aberration.

The Graphical Aberration Summary dialog box appears. See “Graphical
Aberration Summary (for common aberration analysis)” on page 356.

To explore the aberrations found in each array, click the < and >
buttons to step through the genome one chromosome at a time.

The aberrations are sorted by chromosomal position and displayed as
an array aberration color map, where red corresponds to aberration
amplifications and green corresponds to deletions. By marking the
appropriate check box, you can limit the color map display to
Amplification aberrations, Deletion aberrations, or both.

To define up to two sets of arrays for comparison, select either Set 1 or
Set 2 beneath each array aberration color map. To exclude an array,
select Ignore below it.

Click Common Aberration to continue.
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To create graphical common aberration filters

To focus on aberrations with specific attributes, you can filter graphical
common aberration summaries by genomic position, aberration size,
number of probes, aberration p-value, or by direction (amplification or
deletion).

1 From the Graphical Common Aberration Summary pane, click Create
Filter. The Interval Filter dialog box appears. See “Interval Filter” on
page 382.

Click New. An Input text box appears.
3 Type a name for your new filter, then click OK.

4 Complete the Interval Filter dialog box by assigning attributes,
operators, values, and logical expressions to match intervals.

5 Click New Condition to add another set of criteria.

Application of an interval filter reflects intervals that pass a boolean
conditional across all criteria.

Select to include or exclude such intervals.
Click Update to apply the conditions to the named filter.

Click Close to return to the Graphical Common Aberration Summary
pane.

9 Check Apply Filter to visualize results.

To generate gene lists for common aberrations
You can generate a list of genes that share a common aberration across
samples within a genomic interval.

1 In the Graphical Common Aberration Summary dialog box, choose the
genomic interval to display the Common Aberrations for a given
chromosome.

2 Click Create Gene List to display the Common Aberration Create Gene
List dialog box.

3 Type a name and description for the new gene list.

4 If necessary to distinguish from other gene lists, change the color code
for the gene list node.

5 Click OK, and then Close to proceed.
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A new gene list node appears in the Gene List folder of the My Entity
List pane.

To display graphical probe penetrance summaries

Probe penetrance plots display the percentage of selected arrays that have
an aberration at each probe position on the array for the selected
chromosomes.

1

In the Discovery tab, under Graphical Penetrance, click Probe.

The Graphical Penetrance Summary dialog box appears. See “Graphical
Penetrance Summary” on page 368.

Select the chromosome or chromosomes whose plots you want to
display or export.

To display a summary in the Genomic Viewer display, double-click in
the penetrance plot.

The cursor moves to the selected location.

To put the plots into a report, click Edit > Copy Summary to
Clipboard. You can then paste the summary information in the
Clipboard into a document of your choice.

Exit the window.

To create interval penetrance summaries

Interval penetrance plots display the percentage of selected samples that
have an identified aberrant region on the array. You can create and export
the plots and tab-delimited tables of the interval penetrance summaries.

To produce a penetrance plot:

1

In the Discovery tab, under Graphical Penetrance, click Interval.

The Graphical Interval Penetrance Summary dialog box opens. See
“Graphical Interval Penetrance Summary” on page 370.

In the table, click a chromosome of interest.
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The display for the selected chromosome appears. The blue cursor also
appears on the graphical display to outline the region of the aberration
you clicked in the table.

To create/edit and apply a filter to the plot:

1 Select a Filter from the drop-down list of existing filters.

To create a new filter, click New Filter. See “Interval Filter” on
page 382.

2 Click Apply Filter to apply the selected interval filter to the penetrance
plot.

To export the penetrance plots:

1 Adjust the zoom level to focus on aberrations of interest across the
samples.

2 Click Edit > Copy Summary to Clipboard to place the plots into a
report.

To export the penetrance tables:

1 In the Graphical Interval Penetrance Summary, click Export Table.

2 Move to the folder where you want to save the probe penetrance
summary report and type a file name.

3 Click Save.

To create a gene list from the penetrance summary:

1 In the Graphical Interval Penetrance Summary, click Create Gene List.

The Create Gene List dialog box opens. See “Create Gene List” on
page 296.

2 Type the attributes for the genes to be included in the gene list.
3 Click OK, then click Close.
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To visualize a CNVR (copy number variant region)

A copy number variation (CNV) is a form of structural variation in which
a segment of DNA, at least 1 kb in length, is found at different copy
numbers in different people. CNVs are a result of deletion or duplication
events. The copy number variant region (CNVR) algorithm uses an
aberration algorithm output as a list of potential adjacent intervals to be
joined together into a putative CNV region.

1 Click Discovery > CNVR.

The Create CNVR dialog box appears. See “Create CNVR” on page 291.
2 Type the CNVR Node Name.
3 Mark or clear the Show CNVR(s) check box.

4 Choose to create either a new experimental result or a CNVR node
under an existing result.

5 Depending on which option you chose in step 4, type the name of the
new experimental result, or select the existing result from the list.

6 Click OK.

The CNVR node appears under the active experiment result or new
experiment.

If you selected to show CNVRs, they appear as green regions in the
Genomic Viewer.

To set up and perform a joint analysis on CGH and expression data

The CGH module of Agilent Genomic Workbench lets you perform two
types of analyses to compare CGH data with expression data: an
enrichment analysis and a correlation analysis.

To set up and perform a correlation analysis

Correlation analysis is a process that examines the relationship between

gene expression and CGH results for given labeled samples.

1 Click Discovery > Joint- Analysis > Correlation Analysis > Setup.
The Correlation Analysis Setup dialog box appears.

2 Select from the options available.
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See “Correlation Analysis Setup” on page 287.
3 Click Perform Analysis.

This opens the Matched Sample dialog box, where you can view the
paired CGH-expression arrays, and start the correlation analysis.

See “Matched Sample” on page 385.
4 Click Continue if the pairs are matched.

The Correlation Results dialog box appears. See “Correlation
Results” on page 289.

5 Click OK to accept the results.

For details on this kind of analysis, see “Algorithms for Joint
CGH- Expression Analysis” on page 564.

To set up and perform an enrichment analysis

Enrichment analysis computes an enrichment score for each genomic
interval. The intervals can represent the entire genome, or only detected
aberrant regions. An enrichment score is a measure of the increase in the
number of probes with high values of a selected type as compared to what
can be expected at random for a given interval. You can calculate an
enrichment score for any sample for which you have both CGH and
expression data.

1 Click Discovery > Joint- Analysis > Enrichment Analysis > Setup.
The Enrichment Analysis Setup dialog box appears.

2 Select from the options available.
See “Enrichment Analysis Setup” on page 330.

3 Click Perform Analysis.

This opens the Matched Sample dialog box, where you can view the
paired CGH-expression arrays, and start the enrichment analysis.

See “Matched Sample” on page 385.
4 Click Continue if the pairs are matched.

The Correlation Results dialog box appears. See “Correlation
Results” on page 289.

5 Click OK to accept the results.

For details on this kind of analysis, see “Algorithms for Joint
CGH- Expression Analysis” on page 564.
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To set up a differential aberration analysis

Differential aberration analysis reveals aberrations that are significantly
different in different samples. After you assign one or more arrays to each
of two groups, the program compares the groups and evaluates the
differences in the detected aberrations between the groups. For a
description of the statistical algorithms used in this analysis, see
“Differential Aberration Analysis” on page 550.

1

Set up an experiment with at least two arrays. See “To create a new
experiment” on page 67.

Select the experiment, select the desired arrays, then apply an
aberration detection algorithm. See “To apply the aberration
algorithm” on page 146.

Select the chromosome of interest.

4 In the Discovery tab, click Differential Aberration.

The Differential Aberration Setup dialog box appears. See “Differential
Aberration Setup” on page 323. A graphical summary of detected
aberrations in the chromosome appears for each array.

Below the diagram for each array, select one of these options. You must
assign at least one array to Set 1 and one array to Set 2.

e Set 1 - Assigns the array to the first group of arrays. The program
will compare the aberrations in this group of arrays to the ones you
assign to Set 2.

¢ Set 2 - Assigns the array to the second group of arrays. The
program will compare the aberrations in this group of arrays to the
ones you assign to Set 1.

e Ignore - The program assigns the array to neither of the comparison
groups, and does not consider the array in the differential aberration
analysis.

If you have many arrays, it can be easier to use the Define Sets dialog
box to assign the arrays to comparison groups. To open this dialog box,
click Define Sets. See “Define Sets” on page 307.

In Select Algorithm, the HyperGeometric algorithm is selected. It is used
to evaluate the significance of differences in the detected aberrations
between the two comparison groups.
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¢ HyperGeometric Tail - The HyperGeometric distribution tests for
enrichment, or the likelihood that there is an increase in the number
of aberrations present in one group given the number of aberrations
present in both groups. The HyperGeometric Tail is therefore a
measure of the enrichment of the gains or losses in a group. For
more information, see “Differential Aberration Analysis” on page 550
and “Enrichment Analysis - the Hypergeometric distribution” on

page 593.
7 Click Run.

The program evaluates the two sets of arrays, and summarizes the
differences in the Graphical Differential Aberration Summary dialog
box. “Graphical Differential Aberration Summary” on page 363.

You can customize and export the information in this dialog box in

several ways:

Task

Details/Instructions

Filter the differential
aberration results

Export the table of differential
aberration results

Export the contents of the
dialog box to another program
as a graphic

You can include or exclude differentially aberrant regions
based on filter criteria that you select. See “To create, modify,
or apply a differential aberration filter” on page 168.

You can export the summary of analysis parameters and the
table of differentially aberrant regions as a *.xIs format file that
you can open and work with in Microsoft Excel. If you have
applied a filter to the results, the exported file contains only
the regions that pass the filter.

a Click Export Table.
A dialog box appears.

b Type a name and location for the file, then click Open.
A dialog box asks if you would like to display the exported
file.

¢ To save the file, and open it in Microsoft Excel, click Yes.
Otherwise, to save the file, only, click No.

a Atthe top of the dialog box, click Edit > Copy summary to
clipboard.
The program copies the visible portions of the dialog box to
the clipboard as an image.

b Paste the image into a document in another program that
accepts images.

Note: The copied image does not contain the regions of the
dialog box to which you must scroll.
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Task

Details/Instructions

Create a list of genes found in
a differentially aberrant region

To resize all or part of the
dialog box

b

At the bottom of the dialog box, in the table of differentially
aberrant regions, click anywhere within a row to select it.
Click Create Gene List.

The Create Gene List dialog box appears. See “Create Gene
List (from common or differential aberration results)” on
page 299. The program automatically sets the genomic
coordinates of the region and the genome build.

Type a name for the gene list, then click OK.

The gene list appears in the Gene List folder in the My
Entities pane of the Navigator. You can now apply this gene
list to data and results as desired. For more information on
gene lists, see the Data Viewing Guide.

Drag the side or bottom borders of the dialog box to resize
the entire dialog box. To resize individual panes, drag any of
the borders between panes up or down.

To create, modify, or apply a differential aberration filter

A differential aberration filter excludes or includes differentially aberrant
regions from the list of detected regions in the Graphical Differential
Aberration Summary dialog box. The filter also removes or includes these
regions in the file that you can download from this dialog box.

To create or modify a differential aberration filter

1

Set up a differential aberration analysis. See “To set up a differential
aberration analysis” on page 166.

The results of the analysis appear in the Graphical Differential
Aberration Summary dialog box.

At the top of the dialog box, click Create Filter.

The Interval Filter dialog box appears. See “Interval Filter” on

page 382.

Do one of the following:

¢ To create a new filter, click New.

* To modify an existing filter, select its name.
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4 Add, change, or remove filter conditions as desired.

If you update an existing filter, the program overwrites it. To restore the original filter
parameters, you must recreate them manually.

5 Click Update.
The program saves the filter.
6 Click Close.

To apply an existing differential aberration filter
1 Set up a differential aberration analysis. See “To set up a differential
aberration analysis” on page 166.

The results of the analysis appear in the Graphical Differential
Aberration Summary dialog box.

2 In Filter, select the desired filter.
3 Mark Apply Filter.

The program applies the filter to the differential aberration results.

To set up a clustering analysis

Cluster analysis in Agilent Genomic Workbench reveals related groups of
aberrant regions based on CGH aberration calls or aberration scores. A
variety of distance metrics and linkage methods are available.

1 To effectively use cluster analysis, set up an experiment with at least
three arrays.

2 Select the experiment, select the desired arrays for analysis, and apply
an aberration detection algorithm. See “To apply the aberration
algorithm” on page 146.

3 Click Discovery > Clustering.
The Setting Clustering Method and Parameters dialog box appears.
4 Select the settings for the clustering algorithm.

See “Setting Clustering Method and Parameters” on page 429.
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5 Click OK.

The program performs the analysis, and displays the results as a
hierarchical tree.

To display results as a heatmap

You can display the detected aberrations from the selected arrays in the
active experiment as a heatmap. For each array, this format displays
detected aberrations as a row of false color columns below a diagram of
each chromosome in the genome. The false color spectrum ranges from
luminous green for deletions to luminous red for amplifications. Areas
with low luminosity (tending towards black) represent regions of no
detectable change. When you click on one or more heatmap rows, you
toggle the display of line plots for the arrays you selected.

1 In the active experiment, select the desired arrays, then apply an
aberration detection algorithm. See “To apply the aberration
algorithm” on page 146.

2 Click Discovery > Heatmap.

The Aberration Heatmap dialog box appears. See “Aberration
Heatmap” on page 257. Amplifications appear as red bars, and deletions
as green bars. The brightness of each bar reflects the magnitude of each
aberration. Figure 23 shows an example heatmap for two arrays.
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Aberration Heatmap

_§822502T05_251 469814834 _501_CGH-v4_95_Feh07_1_2 (4 43E7 0029 )-

4k

b

Figure 23  Aberration Heatmap dialog box, showing aberration heatmaps for two arrays.
The aberrations for chromosome 1 are visible.

3 Do any of these tasks, as desired:

Task Instructions

View the aberration heatmap + At the top of the dialog box, select the name of a different
for a different chromosome chromosome.

Display the name of the array * Place the pointer over the desired heatmap.

associated with a heatmap A ToolTip displays the name of the array that is associated

with the heatmap. The genomic coordinates and data value
that correspond to the location of the pointer also appear in
the ToolTip.

Display the genomic * Place the pointer over the desired point.
coordinates and data value of

ates © A ToolTip displays the genomic coordinates and data value
a specific point on a heatmap

that correspond to the location of the pointer. The name of
the array associated with the heatmap also appears in the
ToolTip.
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Task Instructions

Display data for a specific » Click the heatmap that corresponds to the desired array.

array as a line plot A line plot of the array data appears at the bottom of the
dialog box.

Hide line plots + Click the heatmap that corresponds to the array whose line

plot you want to hide.

Resize panes Do any of the following:
+ To change the size of the entire dialog box, drag the side or
bottom borders of the dialog box.
+ To change the relative sizes of the heatmap and line plot
panes, drag the border between these panes up or down.

To generate a genotype reference file

If you have a reference sample that is not genotyped, you can create a
genotype reference for that sample using the Agilent- provided or known
genotype references available in the database. The genotype calls
generated using the known genotype reference are used, along with a
user-supplied confidence threshold and level, to generate a genotype
reference file. This “custom” genotype reference file can then be imported
to the database, and used to analyze additional CGH+SNP microarrays.

1

In the Home tab, import the reference microarray(s). See “To import
Agilent FE or Axon data files” on page 55. The design file for the
microarray must already exist in the database. Otherwise, import the
design from the eArray Web site first. See “To import Agilent GEML
design files” on page 53.

Create an experiment, and add microarrays that are associated with the
known genotype references you want to use to generate the new
genotype reference file. See “To create a new experiment” on page 67
and “To associate a genotype reference with a CGH+SNP array” on
page 70.

In Sample Manager, in the Red Sample field for each microarray (Green
for dye-flipped,) type the unknown reference sample name.

A validated genotype reference must be selected in the other sample channel.
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4 In the Preprocessing and Analysis tabs, select the parameters required
to perform a SNP analysis, then select the experiment you created in
step 2, above. Analyze the microarray data for SNP Copy Number. See
“To calculate SNP copy number” on page 148.

b Select the Discovery tab, then click Generate Genotype Reference.

The Generating Genotype Reference File dialog box appears. See
“Generating Genotype Reference File” on page 350.

6 In the Generating Genotype Reference Files dialog box, select the
sample(s) to include in the genotype reference file.

7 Under Input Parameters, type a Confidence Threshold.
Under Input Parameters, select a Level of confidence

9 Click Browse and select a location to save the new genotype reference
file.

10 Click OK to generate the new genotype reference file.

The file is saved in the specified location, with the name
GenotypeReference_<Date>_<Design>_<Build>.txt.
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In Interactive mode, you can create and view many kinds of reports that
help you understand and display the aberration results.

To create and export common aberration text reports

You can export tabulated reports by interval for shared aberrations in
common genomic regions.

1 In the Experiment pane of the Navigator, right-click a Common
Aberration node, then click Generate Text Summary in the shortcut
menu.

2 Type a name and select a location for the common aberration output
file, then click Save.

The program creates the common aberration text report(s) as *.xls
format files, and saves them to the selected location. Multiple reports
appear in a folder.

3 Click Yes to open the report.

You must first create a common aberration node within the experiment. See “To create
common aberration summaries” on page 159.

To create CGH aberration text reports

You can export tabular aberration reports for any number of arrays.
1 In the Navigator, select array(s) for aberration summaries.
2 In the Reports tab, under CGH Aberration, click Text.

The Text Aberration Summary Setup dialog box appears. See “CGH
Aberration Report Setup” on page 267.

3 Select one of these available Report Types:
¢ Probe Based — Reports by each probe on specified array(s).
¢ Interval Based - Reports by genomic intervals.

¢ Probe & Interval Based - Reports by probe and interval.
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4 Select the scope of the aberration report. Per- Chromosome is selected
by default, which produces one report for each chromosome in the
genome.

5 Click Browse.
A Save dialog box appears.

6 Select a location and type a name for the report, then click Save.
The location for the report appears in Select File Location.

7 Click Save.

The program creates the aberration report(s) as *.xls format files, and
saves them to the selected location. Multiple reports appear in a folder.

Interval based CGH aberration reports may be nested and therefore differ from what is seen
in the display panel.

To generate graphical CGH aberration reports

The graphical CGH aberration report is a graphic display that summarizes
aberrations for arrays that are selected in the experiment.

1 In the Reports tab, under CGH Aberration, click Graphical.
The Graphical Aberration Summary appears.

2 Click Edit > Copy summary to clipboard to copy the displayed
summary to the Clipboard as an image. You can then paste the image
into a document from another program that supports the Clipboard
function.

For details, see “Graphical Aberration Summary (report)” on page 355.

To generate a SNP Genotype Report

1 Click the Reports tab.
2 Under SNP Genotype, click Text.
The SNP Genotype Report Summary Setup dialog box appears.
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Select to generate the report for the Complete Genome, or

Per- Chromosome.

For Complete Genome, one report is generated that contains summary
information for the entire genome. For Per- Chromosome, individual
reports are generated for each chromosome.

Click Browse and find the location where you want to save the report
file. and type the name you want to use for the file.

Click Save.

The selected report(s) are created and saved in the file location. See
“SNP Genotype Report” on page 466.

In order to generate a SNP Genotype report, you must first select to calculate SNP copy
number in the Analysis tab.

To generate a SNP Aberration & LOH Report

You must select to calculate LOH in order to generate this report.

1
2
3

Click the Reports tab.
Under Aberration & LOH, click Text.

Click Browse and find the location where you want to save the report
file. and type the name you want to use for the file.

Click Save.

The report is created and saved in the file location. See “SNP
Aberration & LOH Report” on page 466.

In order to generate a SNP Aberration & LOH report, you must first select to calculate SNP
copy number and LOH in the Analysis tab.
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To generate probe penetrance text reports

Probe penetrance reports show the percentage of selected arrays that have
an aberration at each probe position for the selected chromosomes. You
can create tab-delimited report files of these summaries.

1 In the Reports tab, under Penetrance, click Probe.

The Text Penetrance Summary Setup dialog box appears. See “Text
Penetrance Summary Setup” on page 444.

2 Click Browse to move to the folder where you want to save the probe
penetrance summary report and type a file name.

3 Click Save.

The program creates the probe penetrance report(s) as *.xls format
files, and saves them to the selected location. Multiple reports appear in
a folder.

To create a new Cyto Report template

You can create cytogenetic reports for individual CGH samples in your
Experiment or Data folders. First, you must set up a template to organize
and define the report.

1 From the Reports tab, click Cyto Reports > Design/Edit Template.
The Design/Edit Cytogenetic Report Templates dialog box appears.
Click New.

3 Type the name of the report template, then click OK.

4 Accept or edit the default settings, then click Save.

See “Design/Edit Cytogenetic Report Templates” on page 308.

5 Click OK.
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To open an existing Cyto Report template

After you have created a template, you can edit it at a later time by
selecting it from a list.

1

From the Reports tab, click Cyto Reports > Design/Edit Template.
The Design/Edit CytoGenetic Report Templates dialog box appears.

2 In the Name list, click the arrow and select the template to edit.
3 Edit the settings, then click Save.

See “Design/Edit Cytogenetic Report Templates” on page 308 to learn
how to change the settings for the report.

Click OK.

To generate a cytogenetic report

Generate individual sample reports one at a time

1

Select an individual sample in an Experiment folder, then from the
Reports tab, click Cyto Reports > Cyto Reports > “template name.”

Or right-click an individual sample under an Experiment or Data folder,
and click Cyto- Report > “template name.”

The “template name” is the name of the template you created in the
Design/Edit CytoGenetic Report dialog box. Select the one you want to
use to select content and format for the report.

If no template name appears, you must create a template. See “To
create a new Cyto Report template” on page 177.

The Run Cytogenetic Report dialog box appears. See “Run Cytogenetic
Report” on page 416.

Click Browse.

A Select report name dialog box appears.

3 Select a location and type a name for the report file, then click Open.

4 Select either Run on selected experiment or Run by importing FE

files.

These two options are available only if you are generating a report
through the Reports tab.
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5 If you selected Run on selected experiment, go to step 6.
If you selected Run by importing FE files, follow these steps:
a Select the Attribute File (optional).
b Click Add.
¢ Select an FE file or files, and click Open.
6 Click OK.

The report is created using the template you selected. A message
appears that displays the location of the report and asks if you want to
open it.

7 Click Yes to open the pdf report. Click No to finish without a report
display.

Generate individual sample reports simultaneously for all the samples in a folder
1 In the Data or Experiment navigator pane, right-click a build. The build
can be located in a Data folder or an Experiment folder.
Or, right-click a named experiment.
The experiment does not have to be selected.
2 Click Cyto-Report > “template name”.
The Run Cytogenetic Report dialog box appears.
See “Run Cytogenetic Report” on page 416.
3 Type a folder path where you want to save your report files.

Or, click Browse to find the folder path where you want to save your
report files.

4 Type a file name to be used for the report, and then click Open.

If you type the name of the folder into the Report File text box, do not
add a backslash. Report generation will work with or without a .pdf
extension on the Report File/Directory name.

Note that the options Run on selected experiment and Run by
importing FE files are unavailable. These are available only if you
generate a report through the Reports tab.

b Click OK.

The program generates the reports using the template you selected, and
places them in a folder generated from the report file name.
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To generate a cytogenetic report
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Agilent Genomic Workbench Main Window 182
Switch Application Menu 183

Command Ribbons 184

Navigator 212

Genomic Viewer 239

Status Bar 253

Dialog Boxes 254

Reports 464

Configuration Settings 468

This chapter describes the parts of the Agilent Genomic Workbench main
window that you use to import, organize, manage, export and display CGH
and CGH+SNP array data and other content. It also gives details of the
relevant tab commands, shortcut menus, and dialog boxes that appear.
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Agilent Genomic Workbench Main Window

The sections that follow describe the main components of the Agilent
Genomic Workbench main window - Switch Application Menu, the
command ribbons, the Navigator and the Views. You use these to perform
Preprocessing, Analysis and Discovery tasks on CGH and CGH+SNP data.
For descriptions of the dialog boxes for these elements, see “Dialog
Boxes” on page 254.

Figure 24 shows the main window of Agilent Genomic Workbench, and
identifies its main parts.
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Figure 24  Agilent Genomic Workbench — CGH module main window
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Switch Application Menu
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Q SureSelect Target Enrichment

Figure 25  Switch Application menu

The Switch Application menu lets you to change to the other data display
and analysis module types in Agilent Genomic Workbench. Select the
desired application type.

CGH (Separate license required) Import, display, and analyze array-based
comparative genomics hybridization (aCGH) data in both an interactive
“analyze as you go” mode, and an automated workflow mode.

ChIP  (Separate license required) Import, display, and analyze ChIP-on-Chip
microarray data in both an interactive “analyze as you go” mode, and an
automated workflow mode.

CH3 (Separate license required) Import and display data from
microarray-based studies of genomic methylation patterns.

Expression Use eArrayXD to create and view probe groups.
microRNA  Use eArrayXD to create and view probe groups.

SureSelect Target Use the Quality Analyzer function for SureSelect Target Enrichment.
Enrichment Import, export, and view data, and use eArrayXD to search, and create
Bait Groups. See the SureSelect Target Enrichment User Guide for more
information.
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Command Ribbons

When you click a tab at the top of the Agilent Genomic Workbench main
window, groups of commands appear below the tab bar. This group of
commands is called a command ribbon, and the commands that appear
are available only for the selected tab. The tabs that are displayed change
depending on what module is selected (such as CGH, ChIP, CH3). This
section describes the ribbon commands used to import, manage, export
and display data and results for CGH interactive analysis.

Home EehrrayxD Sample Manager Quality Warkflow Preprocessing Analysis Discovery Reports View Tool Help

4 ’ . Save GoTo
[, User @ 4 Import Export Create i . EN ) . ;
t {w’ Preferences... llData 2l v /\\/ g ;[ Experiment .ﬂi E;zs:tlment E:i:ﬁlroienomlc IE]PI - I.e .

Figure 26  Tab bar with command ribbon for CGH module

Home command ribbon

The Home command ribbon shows the functions that let you import,

manage, export and display CGH data and content (gene lists, tracks) for
further CGH analysis.

o 1 1 . Save GoTo
(L, User & Import Export J| Create I ; & . r '
s {:3 Preferences. ., 'lData Al Y ND ¥ “ Experiment U*I FEl)ézE:tlment ’ E».:g;ﬁenomm ﬁp' el "g ChL

Figure 27 Home command ribbon

User Preferences Opens the User Preferences dialog box with the following tabs:

184 CGH Interactive Analysis User Guide



CGH Interactive Analysis Reference 5

Tab Description

Tracks Opens a dialog box that lets you manage the tracks to display in
Genomic Viewer and how they appear. See “Tracks tab” on
page 451.

Miscellaneous Opens a dialog box where you can select a new location for your

data files and set up access to the eArray web site. See
“Miscellaneous tab” on page 453.

License Opens a dialog box where you can enter an Agilent Genomic
Workbench DNA Analytics module license, if you purchase one
after using the unlicensed version. See “License tab” on page 455.

Data Opens the Catalog and Workgroup Data window, where you can choose to
download data from the eArray catalog or from your workgroup. See
“Catalog and Workgroup Data” on page 265. For more information, see the
eArrayxp User Guide.

Import Opens a menu of file types that you can import:

Option Description

Array Files Opens a menu with these options:

» FE File — Opens the Import FE Files dialog box, where you can
select an Agilent Feature Extraction array data file to import.
See “Import” on page 373 and “To import Agilent FE or Axon
data files” on page 55.

+ Axon File — Opens the Import Axon Files dialog box, where you
can select Axon (*.gpr) files for import. See “Import” on
page 373 and “To import Agilent FE or Axon data files” on
page 55.

+ UDF File — Opens the UDF Files dialog box, where you can select
a Universal Data File (UDF) to import. See “Import” on page 373
and “To import a UDF file” on page 57.
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Option Description

Design Files Opens a menu with these options:

» GEML File — Opens the Import Design Files dialog box, where
you can select Agilent GEML-based (*.xml) array design files for
import. See “Import” on page 373 and “To import Agilent GEML
design files” on page 53.

+ Axon Design File — Opens the Import Axon Design Files dialog
box, where you can select Axon (*.gal) array design files for
import. See “Import” on page 373 and “To import Axon design
files” on page 54.

Genome Build Opens the Import Genome Build dialog box, where you can import
Agilent-supplied genome build files. See “Import Genome
Build” on page 380 and “To import a genome build” on page 55.

Track Opens the Import Track dialog box, where you can select a BED
format track file for import, and create a display name for the track.
See “Import Track” on page 381 and “To import tracks” on page 60.

Array Attributes Opens the Import microarray attributes dialog box, where you can
select a microarray attributes file. See “Import” on page 373.

Experiments Opens the Import Experiments dialog box, where you can select a
ZIP format experiment file for import. See “Import” on page 373
and “To import an experiment file” on page 62.

Filters Opens the Import dialog box, where you select a filter file to
import. For more information, see “Import” on page 373 and “To
import filters” on page 63.

Probe Upload Lets you import a file of probe sequences and annotation. For more
information, see the eArrayyp User Guide.

Custom Genome for Tiling Opens the Import Genome dialog box, where you upload a user
defined genome for use with the Genomic Tiling and Bait Tiling
tools in eArrayyp. For more information, see the eArrayyp User
Guide.

Genotype References Opens the Import Genotype Reference Files dialog box, where you
select a .txt or .xls file that contains one or more genotype
references to use for SNP analysis. For more information see “To
import a genotype reference file” on page 64.

Export Opens a menu that lets you export several kinds of files.
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Option Description

Experiments Opens the Export Experiments dialog box, where you can select
one or more experiments for export as a single ZIP file. See “Export
Experiments” on page 340 and “To export experiments” on
page 91.

Filters Opens the Export Filters dialog box, where you can select one or
more filters for export as a single *.xml file. See “Export Filters” on
page 341 and “To export filters” on page 93.

Tracks Opens the Export Tracks dialog box, where you can select one or
more tracks to export as a single BED format file. See “Export
Tracks” on page 342 and “To export tracks” on page 92.

Array Attributes Opens the Export Array Attributes dialog box, where you can select
arrays and their attributes for export. See “Export Array
Attributes” on page 336.

Opens the Create Experiment dialog box, where you can create a new,
empty experiment and add data to it. See “Create Experiment” on
page 295 and “To create a new experiment” on page 67.

Opens a confirm dialog box. Click Yes and the Save experiment result
dialog box opens where you enter a name and description for the results
to save.

Moves the cursor to the location in Chromosome and Gene Views that you
select. See “Go To Gene/Genomic Location” on page 354.

Opens the Print window to print the display.

Closes the program.

Preprocessing command ribbon

The Preprocessing tab opens a ribbon that contains four option groups:
Filters, Centralization, Combine, and QC Metrics. When you apply these
options to a selected experiment, they prepare the data before subjecting
it to the formal analysis for aberrations.
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GC Correction
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Figure 28  Preprocessing command ribbon
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Figure 29  Preprocessing commands — Filters
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Array Filters  Array filters let you include or exclude arrays in the current experiment
based on their attributes. If you select this option, another menu opens

with these options:

¢ Edit Filter - Opens the Array Level Filters dialog box, where you can
create, change, or delete array-level filters. See “Array Level Filters” on

page 262.

¢ Apply - Opens a menu that shows all available array-level filters. Mark
the desired filter. To remove the applied filter, or to select no filter,

mark No Filter.

Feature Filters Feature-level filters let you include or exclude data from specific
microarray features based on information from the imported Feature
Extraction output files. For example, the DefaultFeatureFilter removes data
for features that have a non-uniformity or saturated flag set for either
channel (for example, if one or more of glsFeatNonUnifOL,
rlsFeatNonUnifOL, glsSaturated, or rlsSaturated is set to True.)

Select one of these options:

¢ Edit Filter - Opens the Feature Level Filters dialog box, where you can

create, change, or delete feature-level filters. See “Feature Level

Filters” on page 343.
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¢ Apply Filter — Opens a menu that shows all available feature-level
filters. Mark the desired filter. To remove the applied filter, or to select
no filter, mark No Filter.

Design Filters  Design filters let you include or exclude microarray data based on design
information from imported design files. A design filter can be used, for
example, to filter out features that fail the homology filter or have a low
probe score.

Select one of these options:

¢ Edit Filter - Opens the Design Level Filters dialog box, where you can
create, change, or delete design level filters. See “Design Level
Filters” on page 317.

¢ Apply Filter — Opens a menu that shows all available design-level
filters. Mark the desired filter. To remove the applied filter, or to select
no filter, mark No Filter.

Metric-Set Filters Metric set filters let you include or exclude microarray data based on
metric information from imported Feature Extraction files.

Select one of these options:

¢ Edit Filter - Opens the Metric Set Level Filter dialog box, where you
can create, change, or delete metric set filters. See “Metric Set
Filter” on page 386.

¢ Apply Filter - Opens a menu that shows all available metric set filters.
Mark the desired filter. To remove the applied filter, or to select no
filter, mark No Filter.

GC Correction

G Correction

Apply  Window Size
Plok

R zkb P& | Distribution

C—

Figure 30  Preprocessing commands — GC Correction
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Apply

Window Size

Plot Distribution
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Turn On

Threshold
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When GC Correction is applied, data is corrected for “wavy” artifacts that
are associated with the GC content of genomic regions. These artifacts can
interfere with detection algorithms and lead to inaccurate aberration, copy
number, and LOH calls. You must apply GC Correction prior to selection
of SNP Copy Number or LOH calculations.

Mark this option to apply GC Correction to the log ratio data.

Select a window for the calculation. For GC Correction to work properly,
the array design file must contain GC content values for the genomic
regions that flank each CGH probe. The design files for Agilent Catalog
arrays currently contain GC content values for window sizes of 2 kb, 20
kb, and 40 kb surrounding each CGH probe.

Click this to open a plot that shows corrected and uncorrected log ratio
data.

Centralization

Zentralization -

Elurn on Threshold E? Bin Size IIIII_

Figure 31  Preprocessing commands — Centralization

Turning on centralization turns on and configures the centralization
normalization algorithm. Centralization re-centers log ratio values. It finds
a constant value to subtract from or add to all values, and ensures that
the zero-point reflects the most- common- ploidy state. For a description of
the centralization algorithm, see “Centralization Algorithm” on page 490.

Mark this option to apply the centralization algorithm to all interactive
analyses.

This value is the ADM-1 or ADM-2 threshold used to call aberrations for
the centralization algorithm. Ideally, set this value to the ADM-1 or
ADM-2 threshold defined in the current analysis. However, because the
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centralization value is fairly robust to a wide range of threshold values,
Agilent does not recommend that you change the default settings for this
algorithm.

Bin Size This value is used to average contiguous probes across the genome. This
makes the calculation faster. The default value is recommended.

Combine
Combine
Design rReplicates -
Intra Array Intar Array Group By

Fuse E E Amt Cy3 used(ugm [

Figure 32  Preprocessing commands — Combine

The settings and commands in Combine enable you to merge multiple
array designs into a larger virtual combined design. They also let you
combine both intra- and inter-array replicate probes. For a discussion of
the error model used for combining replicates, see “Error Model and
Combining Replicates” on page 500.

Fuse Click to open the Array Set dialog box, where you can view the names of
arrays to be fused, set options, and fuse two designs together to form a
larger virtual design. See “Array Set” on page 264, and “To combine (fuse)
arrays” on page 139.

Intra Array  Mark this check box to combine intra-array replicates. The program uses
probe names to identify replicates in arrays. This option is available only
if Agilent microarrays are selected. The program combines the replicates
when you click Go. See “To combine intra-array replicates” on page 141.

Inter Array Mark this check box to combine replicates across multiple arrays. The
program uses the array attribute you select in Group By and combines
replicates from arrays that have the same value defined for that attribute.
The program combines the replicates when you click Go. See “To combine
interarray replicates” on page 142.

Group By Select an array attribute. The program combines replicates from arrays
that have the same value assigned to the attribute you select.
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Go Click Go to combine replicates in the selected arrays in the current
experiment according to the other settings under Replicates. To select
arrays, see “To select or deselect arrays in the experiment” on page 99.
Combining replicates in very large arrays, or from many arrays, can
require extended computation time.

QC Metric
| Qc
111 Mekric...

Figure 33  QC Metric command

The QC Metric command opens the QC Metrics Table, which displays the
available QC metrics for Agilent Arrays in the selected experiment. You
can also use this dialog box to set the QCMetricStatus array attribute for
each array. See “QC Metrics Table” on page 404 and “To display QC
metrics of arrays and set array QC status” on page 142.

Analysis command ribbon

The Analysis command ribbon lets you select parameters for the analysis

algorithms.
Maving Average (Log Ratio] Aberration SHP Analys
Show Algorithm Threshold Fuzzy Zeto Mesting Level Skate Parameters SMP Copy Number LOH
Shom  Algorithm  Line width Window
? @ ADM-1 | :1 Fa [ 4pply Nesting Fitter = Caloulate SN EN - Manually et s
p— j T | Ftumon Conf. Level Reassign Peaks 7 F
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Figure 34  Analysis command ribbon
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Moving Average
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Figure 35  Analysis commands — Moving Average

The settings under Moving Average control the calculation and display of
line plots that represent smoothed data for each selected array. These
plots can appear in Genome, Chromosome, and Gene views.

Show Mark this check box to show moving average line plots, or clear the check
box to hide them. You turn the display of moving average line plots for
specific views on or off from the View Preferences dialog box.There are
two ways to open the View Preferences dialog box:

¢ In View Preferences, under Data Visibility, select the desired view, then
mark or clear Moving Average. See “View Preferences” on page 459.

¢ In the Gene View, Genome View, or Chromosome View, right-click and
then click View Preferences.

Algorithm  Select one of these options:

* Linear - The linear algorithm calculates a standard, unweighted average
using every probe log ratio score within a selected window size (defined
by either a number of adjacent measurements or a positional range).
The program applies this average sequentially to every point by moving
the window along the chromosome.

¢ Triangular - The triangular algorithm calculates a weighted average
using every probe log ratio within a selected window size. The
triangular algorithm is more sensitive to localized variations in the data.
See “Triangular Smoothing” on page 540.

Line width  Select the thickness (in pixels) for the moving average line plots. You can
select a thickness from 1 to 5 pixels.
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Window

Show

Algorithm

Select the desired size of the moving average window. You can select
either a number of base pairs (5 Kb to 50 Mb), or a number of data
points (1 pt to 60 pt). You can also type a value. The program calculates
a moving average for each selected array based on a window of the given
size, centered on each point in the array.

Both moving averages and Z-scores use window size as input, and you can plot them
individually or together. See “Z-Scoring for Aberrant Regions” on page 504. Changing this
window size does not affect aberration calls using the ADM, CBS, or HMM algorithms, but
does change the window size used by the Z-score detection algorithm.

Aberration
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Show Algarithm Threshold Fuzzy Zero Mesting Lewvel Skate Parameters
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Figure 36  Analysis commands — Aberration

You use the settings under Aberration to select, configure, and apply an
aberration algorithm to the selected array data.

Mark this check box to apply the chosen aberration algorithm to the
selected data, and to display the aberration plot. The aberration plot can
appear in Genome, Chromosome, and/or Gene views. You turn on or off
the display of aberration plots for specific views from the View tab, under
View Preferences. In View Preferences, under Data Visibility, select the
desired view, then mark or clear Aberration. See “View Preferences” on
page 459.

Select one of these aberration detection algorithms:

e Z-score

¢ ADM-1 (Aberration Detection Method 1)

e ADM-2 (Aberration Detection Method 2)

¢ CBS (Circular Binary Segmentation)

¢ HMM (Hidden Markov Model)
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For more information on these algorithms, see “Aberration Detection
Algorithms for CGH Analysis” on page 503.

Threshold/Slider Drag the slider, or type a value between 0.1 and 50.0 in Threshold.

The optimal threshold value, and the meaning of threshold, differ among
algorithms, even for the same array. For example, for the ADM-1 and
ADM-2 algorithms, the threshold is applied to each interval score
identified by the algorithm (see “ADM-1" on page 506), while in the
Z-score algorithm, the threshold is used as a cutoff to classify data as
significantly above or below the mean (see “Z-Scoring for Aberrant
Regions” on page 504).

+ This threshold has no meaning when either the CBS or HMM algorithms are applied.

+ Arecommended starting point for both the ADM-1 and ADM-2 algorithms is a threshold
value of 6 (the default in the Ul).

Fuzzy Zero (ADM-1 and ADM-2 algorithms only) To apply fuzzy zero correction, mark
Turn On.

ADM-1 and ADM-2 scores may identify extended aberrant segments with
low absolute mean ratios. Often such aberrations represent noise, and are
detected because of a high number of probes in the region. If the program
detects long, low aberrations in your analysis, you can apply the fuzzy
zero algorithm to correct for the reliance on segment probe number. For
more information on this algorithm, see “Fuzzy Zero” on page 496.

Nesting Level (ADM-1 and ADM-2 algorithms only) To apply the nesting filter, mark
Apply Nesting Filter, and type an integer in the box.

ADM-1 and ADM-2 scores iteratively identify all aberrations that differ
significantly from log ratios that show no change between sample
channels. In the iterations, the algorithms identify nested, or “child,”
aberrations that are contained within other “parent” aberrations, but show
a significant difference from the log ratio of the parent aberration.

The nesting level is the number of “child” aberrations to be identified. By
default, the nesting level is set to a maximum integer value (2147483647),
to find as many discrete aberrations as possible. When set to this
maximum value, no filter is applied to the number of possible “child”
aberrations.
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Calculate

SNP CN Conf.
Level

To filter the number of identified aberrations, you can set this integer
value to any desired value between 0 and 2147483647. For example, if you
set this value to 0, you will filter out all nested (child) aberrations,
retaining only the parent aberrations. If you set it to a value of 1, you
retain only the first nested level.

(HMM algorithm only) See “HMM” on page 510. Set these parameters:

* No. of States — This is the number of distinct aberration states into
which the observed data is to be partitioned. For example, if the
number of states equals 3, then this would correspond to amplification,
deletion and “no change” aberration status. You can set the number of
states to either 3, 5, or 7.

¢ FDRQ - This is a False Discovery Rate threshold used in the
calculation of the Discrete Haar Wavelet Transform. It is used to keep
only high-amplitude coefficients, which mark occurrences of true
breakpoints (rather than noise) in the data. Stringent thresholding will
reduce the number of spurious transitions between states in the HMM,
but may result in loss of sensitivity to local changes in the data. For
details, see “Segmentation- Discrete Haar Wavelet Transform and
Gaussian mixtures for HMM” on page 602.

SNP Copy Number
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Figure 37  Analysis commands — SNP Copy Number

For CGH+SNP microarrays that combine CGH and SNP probes on the
same microarray, this calculates an expected copy number for uncut
alleles for each SNP site on the array. For details on how the algorithm
works, see “SNP analysis algorithms” on page 485.

Mark this box to turn on calculation of SNP copy number calculation.

This number represents a threshold, or confidence value that is used to
decide whether or not to include a copy number in the SNP analysis. A
higher value makes the test more stringent.
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Manually When you mark this box, the Manually Reassign Peaks dialog box opens,
Reassign Peaks where you can review the copy number assignments and change them. See
“To manually assign SNP copy number” on page 149.

In order to calculate SNP Copy Number, you must first select GC Correction and
Centralization in the Preprocessing tab, and an Aberration in the Analysis tab.

LOH

LOH
Calzulate Threshald

v F.n

Figure 38  Analysis commands — LOH

For SNP analysis, LOH calculates statistically significant regions of
consecutive homozygous SNPs, and reports the regions where the LOH
score exceeds a defined threshold. For details on how the algorithm
works, see “LOH (Loss or lack of heterozygosity) algorithm” on page 582.

Calculate Mark this to enable calculation of LOH regions.

Threshold Type a threshold value to use in determining whether or not to include an
LOH call. A higher value makes the test more stringent.

In order to calculate LOH, you must first select to calculate SNP Copy Number.
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Discovery command ribbon

The commands on the Discovery command ribbon let you display, filter,
compare, and further analyze the results of aberration analysis.

Common Aberration Graphical Penetrance SHP
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Figure 39  Discovery command ribbon

Aberration Filters
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Figure 40  Discovery commands — Aberration Filters

Aberration filters reduce the number or extent of aberrations that the
program displays, based on parameters defined in the filter. If you select
this option, another menu opens with these options:

Apply ¢ Opens a menu that shows all available aberration filters. Mark the
desired filter. To remove the applied filter, or to apply no filter, mark
No Filter.

Edit Filter

Opens the Aberration Filters dialog box, where you can create, change,
or delete aberration filters. See “Aberration Filters” on page 255.

The program always applies all four filter conditions in the order in which they appear in the
Aberration Filters dialog box. To create a filter based on a single condition, set the other
conditions to nonrestrictive, or “safe,” values. For example, to create an aberration filter
based only on absolute average log ratio, set Minimum number of probes in region to 1,
set Maximum number of aberrant regions to 2000, and Percent penetrance per feature to
1.
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Common Aberration
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Figure 41 Discovery commands — Common Aberration

Text Opens the Create Common Aberration dialog box. See “Create Common
Aberration” on page 293. You use this dialog box to create a new Common
Aberration node within an experiment result in the Navigator. The
program detects statistically significant aberrations among multiple
samples, and lets you display these regions in Genome, Chromosome, and
Gene views.

Graphical Opens the Graphical Common Aberration Setup dialog box, where you can
select specific arrays and configure the parameters for common aberration
analysis. See “Graphical Common Aberration Setup” on page 358. When
you run the analysis, the program first analyzes each array individually.
You then click Common Aberration to generate a graphical summary of
common aberrations.

Graphical Penetrance

araphical Penetrance
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Figure 42  Discovery commands — Graphical Penetrance

Probe Opens the Graphical Penetrance Summary in a new window. See
“Graphical Penetrance Summary” on page 368. This report displays
graphically the percentage of selected arrays that have a significant
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Interval

aberration at each probe position. You can select any number of
chromosomes in the genome. The program creates a separate penetrance
plot for each one.

Opens the Graphical Interval Penetrance Summary in a new window. See
“Graphical Interval Penetrance Summary” on page 370. This report
summarizes all of the genomic intervals associated with significant
aberrations, and gives the percentage of selected arrays that show a
significant deletion or amplification in each interval. You can view both a
table of all intervals with aberrations, and graphical maps of aberrations
detected in each array. You can also export the table and view it in
Microsoft Excel, and create a gene list from the report.

CNVR

|I![| R
Figure 43  Discovery commands — CNVR

(Copy Number Variant Region) Opens the Create CNVR dialog box. See
“Create CNVR” on page 291. CNVRs are the result of joining any
overlapping aberrant regions on a chromosome. You use this dialog box to
create a new CNVR node within an experiment result in the Navigator.
The program determines CNVRs based on the selected array data, then
displays them next to log ratio data and detected aberrations in Genome,
Chromosome, and Gene views. See “Copy Number Variation Region” on
page 556.
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Joint-Analysis

' E Joint-Analysis
L

Figure 44  Discovery commands — Joint Analysis

Opens another menu with the options listed below. These options let you
correlate CGH data with gene expression data.

Correlation Opens another menu with the options listed below. A correlation analysis
Analysis determines if correlations exist between selected CGH and gene expression
arrays.

Setup - Opens the Correlation Analysis Setup dialog box, where you
can configure and then perform the analysis. See “Correlation
Analysis Setup” on page 287.

Perform - (If available) Runs the correlation analysis you previously
configured.

Enrichment Opens another menu with the options listed below. You can run a
Analysis CGH-Expression enrichment analysis for any sample in which both CGH
and expression were measured. The analysis produces a list of genomic
intervals for each sample, with a statistical analysis that shows the
enrichment of over- and under-expressed genes in each interval.

Setup - Opens the Enrichment Analysis Setup dialog box, where you
can configure and then perform the analysis. See “Enrichment
Analysis Setup” on page 330.

Perform - (If available) Runs the enrichment analysis you previously
configured.
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Differential Aberration
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Figure 45 Discovery commands — Differential Aberration

Opens the Differential Aberration Setup dialog box, where you can assign
samples to different comparison groups, select an algorithm, and start the
differential aberration analysis. See “Differential Aberration Setup” on
page 323. After running the analysis, the Graphical Differential Aberration
Summary dialog box appears. See “Graphical Differential Aberration
Summary” on page 363. Differential aberration analysis reveals aberrations
that are significantly different in different samples.

Clustering

L
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Figure 46  Discovery commands — Clustering

Opens the Setting Clustering Method and Parameters dialog box, where
you can set the parameters for cluster analysis. See “Setting Clustering
Method and Parameters” on page 429. Cluster analysis reveals related
groups of aberrant regions based on CGH aberration calls or aberration
scores. For a description of the clustering algorithm, see “Cluster
Analysis” on page 553.

CGH Interactive Analysis User Guide



CGH Interactive Analysis Reference 5

Heatmap

- . Heatmap

Figure 47 Discovery commands — Heatmap

Opens the Aberration Heatmap dialog box in a new window, where you
can view significant aberrations as heat maps aligned with the ideogram
of each chromosome in the genome. See “Aberration Heatmap” on

page 257.

Generate Genotype Reference

SMP

—. l3enerate

I | Genotype
Reference

Figure 48 Discovery commands — Generate Genotype Reference

Opens the Generating Genotype Reference Files dialog box, where you set
up and create a genotype reference file from selected CGH+SNP reference
microarray(s). This genotype reference can be imported later into the
Agilent Genomic Workbench database, and used to analyze CGH+SNP data.
See “To generate a genotype reference file” on page 172 and “Generating
Genotype Reference File” on page 350.
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Reports command ribbon
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Figure 49  Reports command ribbon

The Reports tab gives you access to several different kinds of reports.
Some reports provide details about the analysis of the current experiment,
while others let you perform additional analyses. The program saves
report files to a location that you select. You use other programs, such as
a spreadsheet program or Adobe Acrobat Reader, to display saved reports.

Opens the Report Management dialog box where you can view and manage
reports created with Agilent Genomic Workbench. See “Report
Management” on page 414.

CGH Aberration

Opens the Text Aberration Summary Setup dialog box, where you can
configure the report and select a location for it. See “CGH Aberration
Report Setup” on page 267.

The report details the regions that have high aberration scores, according
to the selected algorithm for the active experiment. You can report these
regions by genomic interval, by probe, or both. The program reports
aberrations separately for each selected array in the active experiment.
When you save the report, the program creates one or more *.xls format
files that you can work with in Microsoft Excel.

Opens the graphical display of the Aberration Summary for Chromosome
* where the * represents the number or letter of the chromosome, and
displays the location of the amplifications and deletions for the selected
arrays.
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SNP Genotype

Genotype Opens the SNP Genotype Report Summary Setup dialog box, where you
select to generate a SNP genotype report for the complete genome, or
separate reports for each chromosome. You also type or select a location
and name for the report file(s). The report is saved in .xls format. See
“SNP Genotype Report Summary Setup” on page 442 and “SNP Genotype
Report” on page 466.

Aberration & LOH

Text Opens the Aberration & LOH Report dialog box, where you select a
location for the Aberration & LOH report, and type a name for the report.
The report is saved in .xls format, See “SNP Aberration & LOH Report” on
page 466.

Penetrance

Probe Opens the Text Penetrance Summary Setup dialog box, where you can
configure the Probe Penetrance Summary report, and select a location for
it. See “Text Penetrance Summary Setup” on page 444. The report shows
each probe associated with a significant aberration, and gives the
percentage of selected arrays that show a significant deletion or
amplification in the region associated with each probe. Amplifications and
deletions are considered separately. When you save the report, the
program creates one or more *.xls format files that you can work with in
Microsoft Excel.

Cyto Reports

Opens a menu with the options listed below. Cyto reports summarize
analysis settings and detected aberrations by array.

Design/Edit Opens the Design/Edit Cytogenetic Report Templates dialog box, where
Template you can create, change, or delete the cyto report templates available in the
program. See “Design/Edit Cytogenetic Report Templates” on page 308.
See “To create a new Cyto Report template” on page 177, and the topic
following it. You can use these templates to generate cyto reports for
individual samples or microarrays.

“Name of (The names of any saved templates appear in the Cyto Reports menu. If
template” Empty appears, no cyto report templates are available.) Opens the Run
Cytogenetic Report dialog box, where you can configure the input for the
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report, and select a location for it. See “Run Cytogenetic Report” on
page 416. The program generates a separate PDF format file for each
array. See “To generate a cytogenetic report” on page 178.

View command ribbon

The View command ribbon lets you change the display of data and results
in Genomic Viewer.

YWiew In Table Cyto band info MonUnique Probes Cuskam Data
(., View =, Copy O Show E E = E E
& {w’ Preferences = ¥ v Signal Inkensity  Annokation View In Gene View Highlight Show

Figure 50 Command ribbon of the View tab

View Preferences Opens the View Preferences dialog box, where you can customize the
display of data and results in the Genomic Viewer. For more information,
see “View Preferences” on page 459.

Copy This command opens a menu with the options listed below. In general, the
Copy command copies pane(s) of the main window to the Clipboard as an
image. You can then paste the image into a document in another program.
See “To copy what you see in the main window” on page 93.

Option Description

All Copies all panes of the main window to the Clipboard as an image.
Navigator Copies only the Navigator to the Clipboard as an image.

Tab View Copies only Tab View to the Clipboard as an image.
SampleBySample view (Available only in data analysis modules, when selected) Copies only

Sample-by-sample View to the Clipboard as an image.

Genome view Copies only Genome View to the Clipboard as an image.
Chromosome view Copies only Chromosome View to the Clipboard as an image.
Gene view Copies only Gene View to the Clipboard as an image.
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Opens a menu with all available elements of the main window. Mark the
check box for the ones you want to display in Genomic Viewer.

View In Table

Mark the check box to see the red and green raw signal intensities of the
log ratio data in the Tab View.

Mark the check box to show annotations in the Tab View.

Cyto band info

Mark the check box to display cytobands in the Gene View.

NonUnique Probes

Nonunique probes in a microarray design are probes that map to more
than one genomic location. Because the probes represent the same
sequence, the probe log ratio reflects a combination of log ratios from the
redundant locations. Mark the check box to display nonunique probes in a
different color.

Custom Data

Mark the check box to display custom data in the Genomic Viewer.

Tool command ribbon

Flugin Create Other
geion 02 || ven 5 | |3
EL . ‘Ew"j User . Log

Figure 51  Tool command ribbon

Plugin

Plugins are ancillary programs that process the selected array data in the
active experiment in specific ways.
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CGHSmooth

Echo Example

MovAvg Example

CGHSmooth

MovAvg Example

208

Opens a menu with the options listed below. If you or another user has
created custom plug-ins, they also appear in this menu.

Opens the CGHSmooth Parameters dialog box. See “CGHSmooth
Parameters” on page 268. You can set the parameters of the CGHSmooth
plug-in, and create separate, stacked plots of smoothed log ratio data for
each of the selected arrays in the current experiment. The plug-in plots
the data associated with the selected chromosome.

When you open this dialog box, you see the parameters you select under
Plugin Settings.

Creates separate, stacked plots of log ratio data for each of the selected
arrays in the current experiment. The plug-in plots the data associated
with the selected chromosome. The plot appears in a new window.
Although simple, this plug-in gives you a convenient way to display the
log ratio data for selected arrays as separate plots. See “Echo Example
Plot” on page 325.

Opens the MovAvg Example Parameters dialog box. See “MovAvg Example
Parameters” on page 393. You can set the parameters of the MovAvg
Example plug-in. The plug-in calculates a 10-point moving average of each
column of selected microarray data, and produces stacked plots of all of
the input data and moving averages. To use this plug-in, you must have
Perl installed on your computer.

When you open this dialog box, you see the parameters you select under
Plugin Settings.

Plugin Settings
Opens another menu with these options:

Opens the CGHSmooth Parameters dialog box, where you can set the
parameters for the plug-in when you have selected to not show the
parameters dialog box when you click Plugin. See “CGHSmooth
Parameters” on page 268.

Opens the MovAvg Example Parameters dialog box, where you can set the
parameters for the plug-in when you have selected to not show the
parameters dialog box when you click Plugin. See “MovAvg Example
Parameters” on page 393.
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Create
This group contains two options:
New User Opens the eArray Website, where you can add a new eArray user.

Note Opens a dialog box where you can type notes and comments. You can
view these notes from the Notes tab in the Agilent Genomic Workbench
main window.

Other

Send Log Sends a log file to Agilent technical support. This log file is used to help
troubleshoot problems.
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Help command ribbon

The Help command ribbon lets you display the available Agilent Genomic
Workbench help guides, and get information about software version,
installation history, and check for software updates. Help guides are
opened in Adobe Reader.

Help

Feature

History Updates

Application - Sample Extraction Quality y Data Y 4 Installation y Check
0 Guide 0 EAL200 0 Manager 0 = 0 Tools 0 ekt 0 Viewing I'o' ghos ,j Histary l.,,r Updates

Figure 52  Help command ribbon for the CGH module

Table4  Table of Agilent Genomic Workbench Help

Help Command

Action

Application Guide

eArrayXD

Sample Manager

Feature Extraction

Quality Tools

Opens the Agilent Genomic Workbench user guide for the selected
module.

Opens the eArrayyp User Guide. This guide comprehensive

help on all available eArrayXD tools.

Opens the Sample Manager User Guide, that shows how to use the
Sample Manager module of Agilent Genomic Workbench to organize
microarrays and edit their attributes.

Opens a menu that lets you choose from the following Feature Extraction
help guides:

* Feature Extraction Quick Start Guide — An overview of how to use the
Feature Extraction software to extract and generate QC reports for
Agilent microarrays

+ Feature Extraction User Guide — A comprehensive user guide that
explains how to extract and generate QC reports for Agilent microarrays

* Feature Extraction Reference Guide — Contains tables that list default
parameter values and results for Feature Extraction (FE) analyses, and
explanations of how FE uses its algorithms to calculate results.

Opens the Quality Tools User Guide, that describes how to query, filter, and
evaluate microarray extractions within Agilent Genomic Workbench.
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Table4  Table of Agilent Genomic Workbench Help

5

Help Command

Action

Workflow

Data Viewing

About

Installation History

Check Updates

Opens the Workflow User Guide, that describes how to use the Workflow
module of Agilent Genomic Workbench to extract image files with Agilent
Feature Extraction software and/or analyze data using CGH and ChIP
analysis software.

Opens the Data Viewing User Guide that describes how to import,
organize, manage, export and display data and other content (experiments,
gene lists, tracks) within Agilent Genomic Workbench. It is targeted for
users who have no DNA Analytics module license(s).

Opens a message with information about the version number and
copyright of the program.

Opens the Installation History dialog box, that shows what versions and
updates were installed.

Checks for available updates to the software. If an update is available, you
are asked if you want to install it. If no update is available, a message
appears to let you know.

An additional guide is available in the Open Application tab of the

program. The Agilent Genomic Workbench Product Overview Guide gives

an overview of the capabilities within the Standard Edition of Agilent
Genomic Workbench. It also describes how to start each of the component
programs and find help, and how to enter your license information. In

addition, it helps you with system administration and troubleshooting. To

open this guide, click the Open Application tab, then click Product

Overview.
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Navigator

212

This section describes the parts of the Navigator, and the shortcut menus

and other functionality available within it.
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Figure 53  Navigator panes
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The Navigator shows the array data, experiments, and other content
stored in Agilent Genomic Workbench. It contains the following panes:

Pane Comments

Search Lets you search within any pane of the Navigator for a specific
item (array or build, for example). You must type the entire array
name or term; otherwise, use asterisks (*) as wildcards for
unspecified strings. For example, type *1234" to find any item that
contains “1234".

Design Data Contains microarray data files, organized by design and application
type. and then by genome build.

Shows all probe groups and microarray designs that are available
to you, organized by folders. For the SureSelect Target Enrichment
application type, the program shows all bait groups and libraries. In
general, you can:

» Expand or collapse folders to show or hide content.

» Look at the icon that appears with an item to monitor its status.

+ Right-click the name of a folder or item to open a shortcut menu
that lets you take action on the item.

See “Design Data pane —icons, special text, and buttons” on

page 216 and “Design Data pane — actions and shortcut

menus” on page 217.

For Agilent Catalog content, the names of all available items
appear in the Agilent Catalog folder. However, to work with this
content, you must specifically request a download of the actual
data from the eArray Web site.

Experiment Contains Agilent Genomic Workbench experiments. Experiments
are organizational units that contain links to microarray data and
design files. In data analysis modules, experiments also contain
saved results. See “Experiment pane —icons, special text, and
buttons” on page 222.

My Entity List Contains gene lists and tracks:

» Gene Lists are collections of genes of interest. You can create
them within the program, import and export them, and apply
them to Gene View and Chromosome View.

+ Tracks are collections of annotation or other information that
map to specific genomic locations. You can import, export, and
combine tracks, and display them in Gene View with your array
data and analysis results.
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Pane Comments

My Networks Contains the biological networks/pathways that you found using
Network Search or that you create using a literature search in
eArrayXD. For more information, see the eArrayyp Users Guide

Tasks Shows the jobs that you have submitted. Some jobs are completed
locally by the eArrayyp server program. Others are sent to the
eArray Web site for completion. In general, you can:

» Look at the icon that appears with a job to monitor its status.

» Right-click the name of a pending task to open a shortcut menu
that lets you take further action on the job.

See “Tasks pane” on page 236.

Genotypes Shows the genotype references in the database. From this pane,
you can import genotype reference files, and show properties,
rename, or delete genotype references.

Search pane

The Search pane lets you find all occurrences of a specific search term in
the Data, Experiment, and/or My Entity List panes. See “To find specific
items in the Navigator” on page 79. It also contains several buttons that
you can use to move, hide, show or resize the Navigator.

Search term box Detach Resize

Search term

l‘lglﬂ vx ,I-_J clear button
=

_EREC { Hext [

-Search

Search button

Scroll buttons Pane list
button

Figure 54  Navigator — Search pane
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Click to move the Navigator from the main window of the program and
open it in a new, separate window.

Click to hide, show, or expand the Navigator.

The place for you to type your desired search term. Search terms are not
case- sensitive, but they must reflect the entire name of an array or other
content item to find. You can use asterisks (*) as wildcard to represent
groups of unspecified characters. For example, type *12345* to search for
any content that contains the string “12345”.

Lets you limit a search to a specific pane. Select the name of the desired
pane from the list. To select all panes, select All Panels. By default, the
program searches all panes.

(Show Pane List button, available only if the Pane list is not visible)
Makes the Pane list visible.

(Hide Pane List button, available only if the Pane list is visible) Hides the
Pane list.

(Search button) Searches the pane(s) selected in the Pane list for all
occurrences of the term you typed in the Search term box. If the program
finds a matching item, it expands the folder structure to make the
matching item(s) visible, makes the lettering of each item red and
highlights the current item in yellow. Note: The search term is not
case-sensitive, but it must contain the entire name of the desired items.
You can use asterisks (*) as wildcards to represent groups of unspecified
characters.

(Available only after a search) Lets you scroll up and down the lists of
highlighted search items after a search.

(Clear button, available only after a search) Clears the search term from
the Search term box, and resets the color of any matching item to its
original color.
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Design Data pane — icons, special text, and buttons

Item Comments
== | An unexpanded folder (domain) that contains subfolders or other items.
. | An expanded folder. The items that it contains are visible in the Navigator.
Expands a folder to show its contents.

= Collapses a folder to hide its contents.

:-E A folder that can contain microarray design(s) or bait librar(ies).

B A folder that can contain probe group(s) or bait group(s).

An item that contains Agilent content that you must update from the eArray Web site
before you can use it.

t-? An available microarray design with a status of Draft, or an available probe or bait
group with a status of Incomplete.
W An available library or microarray design with a status of Review.
n

An available library or microarray design with a status of Completed.
An available library or microarray design with a status of Submitted.
' An available probe or bait group with a status of Locked.

CHz A methylation array design. This folder contains array data for the design, organized
by genome build.

CiH A CGH array design. This folder contains array data for the design, organized by
genome build.
[BHe A CGH+SNP array design. This folder contains array data for the design, organized by
genome build.
Exp A gene expression array design. This folder contains array data for the design,
organized by genome build.
CHp A ChIP array design. This folder contains array data for the design, organized by
genome build.
Build A genome build folder within a specific design folder. This folder contains arrays for

the specific genome build and design.
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Item

Comments

Build

Build

og
oo

red text

text

4

]

A folder that contains sample data for a design. The data are read-only to the user
who is currently logged in. The data apply to the indicated genome build, and are not
used by eArrayyp.

A folder that contains sample data for a design. The data can be edited the user who
is currently logged in. The data apply to the indicated genome build, and are not used
by eArrayyp.

A single array data file.

Data from an individual microarray sample. The design from which the data were
derived is read-only to the user who is currently logged in. These data are not used by
eArrayyp.

Data created from a multi-pack array.
An item that matches the search term in a search.

The current result when you search the Navigator. Click Next to highlight the next
result, and Previous to highlight the previous one.

(Dock out button) Moves the Design Data pane from the Navigator, and opensiitin a,
separate window.

(Collapse button, available only if the Design Data pane is not collapsed) Collapses
the Design Data pane, and shows its title bar at the bottom of the Navigator.

(Expand button, available only if the Design Data pane is collapsed) Expands the
Design Data pane.

Design Data pane — actions and shortcut menus

The Design Data pane of the Navigator shows available content items that
are stored on your server for the selected application type, and any
external content that you imported.It also shows the names of items in
the Agilent Catalog. For more information on the contents of the Design
Data pane, and how to use eArrayxy, see the eArrayxy Users Guide.

¢ Double-click any folder to expand or collapse it.
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Main Folders

The Designs folder in the Design Data pane contains the following main

folders:

Folder Contents

AgilentCatalog Downloaded content from the Agilent Catalog that is available
for the selected application type.

<Workgroup Name> This folder, which bears the name of your workgroup, contains
downloaded workgroup content that is available for the
selected application type.

Imported External Designs Imported design information and array data for downstream
processing by the Agilent Genomic Workbench data analysis
modules. You cannot use eArrayXD to work with any of the
items in these folders. Designs that you did not import are
read-only. For more information, see the applicable User Guide
for each data analysis module.

Custom Designs Custom designs created using eArray.

AgilentCatalog Folder

¢ Right-click the name of a microarray design or probe group to open a
shortcut menu with available options. (Note — The availability of the
options varies by design status and ownership.) See the eArrayyp User
Guide for information on how to use these options.

<Workgroup Name> Folder

¢ Double-click the name of a folder to expand or collapse it.

* Right-click on an Array Design or Probe Group and select one of the
available actions (described in the eArrayxp User Guide).

¢ Right-click the name of a domain folder to open a shortcut menu. See
the eArrayxp User Guide for information on how to use these options.
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Imported External Designs Folder

Imported external designs appear in this folder under folders for the type
of design they represent: ChIP, Expression, CGH, or Only Stats and
Params (for imported statistics and parameters from Feature Extraction).

¢ Right-click the Imported External Designs folder to open a shortcut
menu with an Import option. When you select this option, a menu
appears with the following options for file import:

Option Description

Design File Opens the Import Design Files dialog box, where you can select an
Agilent GEML-based (*,xml) file for import. See “Import” on page 373
and “To import Agilent GEMIL design files” on page 53.

Note: You cannot import Catalog designs. They must be downloaded
from eArray.

Axon Design File Opens the Import Axon Files dialog box, where you can select Axon
design (".gal) files for import. See “Import” on page 373 and “To
import Axon design files” on page 54.

FE File Opens the Import FE Files dialog box, where you can select an Agilent
Feature Extraction (.txt) data file to import. See “Import” on page 373
and “To import Agilent FE or Axon data files” on page 55.

Axon File Opens the Import Axon Files dialog box, where you can select Axon
(*.gpr) files for import. See “Import” on page 373 and “To import
Agilent FE or Axon data files” on page 55.

UDF File (For CGH and CH3 data only) Opens the UDF Files dialog box, where
you can select a Universal Data File (UDF) to import. See “Import” on
page 373 and “To import a UDF file” on page 57.

* Double-click an imported designs folder (ChIP, Expression, CGH, Only
Stats and Params, CH3) to display the imported designs for that data
type.

¢ Double-click the name of an imported design folder, and then
double-click the Design Samples folder to display a list of genome
builds.

* Double-click the name of a genome build folder to display imported
arrays for that build.
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Design Folder

¢ Right-click the name of a design folder to display these options:

Option Description

Download from eArray Updates the annotations for your array design from the eArray Web
site. Agilent regularly updates annotations in eArray as new ones
become available. See “To update probe annotation in design files” on
page 80.

Note: In order to use this function, you must enter your eArray
Username and Password in the Miscellaneous tab of the User
Preferences dialog box. See “User Preferences” on page 450.

Delete Opens a Confirm dialog box. If you click Yes, the program permanently
deletes the design and all arrays associated with it.

Genome Build Folder

* Right-click the name of a genome build folder to display these options:

Option Description

Show Properties Opens the Design Properties dialog box. See “Design Properties” on
page 319.

Cyto-Report Opens another menu with a list of cytogenetic report templates

available in the program. Select a template, if available, to open the
Run Cytogenetic Report dialog box. See “Run Cytogenetic Report” on
page 416. After you select a location, the program generates PDF
format reports for all arrays associated with the genome build. “To
generate a cytogenetic report” on page 178.

QC Metrics Opens the QC Metrics table for all arrays in the genome build. The QC
Metrics Table is available only for Agilent arrays. See”QC Metrics
Table” on page 404, and “To display QC metrics of arrays and set array
QC status” on page 142.

Delete Opens a Confirm dialog box. If you click Yes, the program permanently
deletes all of the arrays in this genome build folder.
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¢ Right-click the name of an array to display these options:

Option

Description

Show Properties

Cyto-Report

QC Metrics

Rename

Delete

Opens the Microarray Properties dialog box. See“Microarray
Properties” on page 389 and “To display or edit array attributes in an
experiment” on page 75.

Opens another menu with a list of cytogenetic report templates
available in the program. Select a template, if available, to open the
Run Cytogenetic Report dialog box. See “Run Cytogenetic Report” on
page 416. After you select a location, the program generates PDF
format reports for the array(s) you have selected. “To generate a
cytogenetic report” on page 178.

Opens the QC Metrics table for the array(s) you have selected. The QC
Metrics Table is available only for Agilent arrays. See”QC Metrics
Table” on page 404, and “To display QC metrics of arrays and set array
QC status” on page 142.

Opens an Input dialog box, where you can type a new name for the
array. Click OK to rename the array.

Opens a Confirm dialog box. If you click Yes, the program permanently
deletes the array.

¢ Drag an array from the Design Data pane to an experiment folder in
the Experiment pane to associate it with an experiment. You can drag
multiple arrays at once from one genome build in a design. Hold down
the ctrl key and click the additional arrays to select them. You can also
select a contiguous block of arrays; click the first array in the block,
then hold down the shift key and click the last one.

Custom Designs Folder

This folder displays custom designs available from eArrayxp.

CGH Interactive Analysis User Guide
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Experiment pane — icons, special text, and buttons

Item Comments

Click to expand a folder and display its contents.
= Click to collapse a folder and hide its contents.

EE A folder that contains files or other folders. A folder with a W means that it contains
workflow results. See the Workflow User Guide.

CHz A methylation array design. This folder contains array data for the design, organized by
genome build.

CiH A CGH array design. This folder contains array data for the design, organized by genome
build.

A CGH+SNP array design. This folder contains array data for the design, organized by

Lo+ genome build.

Exp A gene expression array design. This folder contains array data for the design, organized
by genome build.

CHp A ChIP array design. This folder contains array data for the design, organized by genome
build.

Build A genome build folder within a specific design folder. This folder contains arrays for the
specific genome build and design.

Build A read-only genome build folder within a specific design folder.
Build A genome build folder, within a specific design folder, that you can modify.
E),  Anarray that is not selected for view and analysis.
E] An array that is selected for view and analysis. The specific color of this icon can vary.
€l Acalibration array.
T3 An empty folder.
oo Data created from a multi-pack array.

blue  The active experiment. All data and results that appear in Chromosome, Gene, and Tab
text  Views are from this experiment.

red text An item that matches the search term in a search.

] (Dock out button) Moves the Experiment pane from the main window, and opensiitin a,
separate window.

4
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Item Comments

(Collapse button, available only if the Experiment pane is not collapsed) Collapses the
Experiment pane, and shows its title bar at the bottom of the Navigator.

4

(Expand button, available only if the Experiment pane is collapsed) Expands the
Experiment pane.

]

Experiment pane — actions and shortcut menus

4
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Figure 55 Expanded Experiment Pane

You can use many items in the Experiment Pane of the Navigator to open
shortcut menus or take other actions.

* In general, double-click the Experiments folder within the Experiment
Pane, and the folders within it, to expand and collapse them. Exception:
Double-click the name of an unselected experiment to select it for
analysis. This action opens the Experiment Selection dialog box. To
select the experiment for analysis, click Yes.

The options that are displayed change depending on the user and status of the designs,
builds, and arrays. You may not see all of the options that are described below.
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Experiments Folder

¢ Right-click the Experiments folder to display these options:

Option Description

New Experiment Opens the Create Experiment dialog box (see “Create Experiment” on
page 295), where you can name the new experiment, and open
another dialog box that lets you add microarray data to the
experiment. See “To create a new experiment” on page 67.

Export Opens the Export Experiments dialog box, where you can export one
or more experiments as a single ZIP file. See “Export Experiments” on
page 340 and “To export experiments” on page 91.

Create Query Opens the Select experiment for creating query dialog box, where you
select the experiments you want to include in your query. See “Select
Experiment for Creating Query” on page 425. Once you select the
experiment(s), you use the Create Query dialog box to define query
conditions and execute the search. See “To search an experiment
using a query” on page 127 and “Create Query” on page 300.
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Specific Experiment Folder

¢ In the Experiments folder, right-click the name of a specific experiment
folder to display these options:

Option Description

Select Experiment (Appears only if the experiment is not selected.) Opens the
Experiment Selection dialog box, which asks if you want to select the
experiment. Click Yes to select the experiment for display and
analysis.

Or, in the Experiments folder, double-click the name of an experiment
that is not selected to open the Experiment Selection dialog box. To
select the experiment for analysis, click Yes.

If you switch experiments, a Confirm dialog box asks if you want to
save the current result. Select one of these options:

» Overwrite Current Result — Replaces the selected experiment
result in the Navigator with the result that appears on your screen.

+ Create New Result — Opens the Save experiment result dialog box,
where you can save the result that appears in the main window as
a new experiment result. See “To save a result” on page 154.

» Continue Without Saving — The program does not save the result
that appears on your screen.

In some cases, the Confirm dialog box offers only Yes and No choices.

If you click Yes, the Save experiment result dialog box appears, where

you can save the result that appears on your screen with the name of

your choice.

Deselect Experiment  (Appears only if the experiment is selected.) If the results are unsaved,
a Confirm dialog box opens with these options:

» Overwrite Current Result — Replaces the selected experiment
result in the Navigator with the result that appears on your screen.

» Create New Result — Opens the Save Experiment result dialog box,
where you can save the result that appears on your screen as a
new experiment result.

» Continue Without Saving — The program does not save the result
that appears on your screen.

In all three cases, the program then removes the experiment data and

results from all views.
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Option Description

Save Experiment Opens a dialog box that asks if you want to save the results of the

Result current experiment. When you click OK, one of three dialog boxes
open:

+ If you have not yet saved a result for the experiment, the Save
experiment result dialog box opens, where you can type a name for
the experiment result.

+ If you have previously saved the result, the confirm dialog box
appears, which lets you overwrite the current result, create a new
result, or discard any changes. See “Confirm” on page 284.

« If you have previously saved the result, and no changes have
occurred, a message informs you that the current experimental
condition is the same as an existing one.

Share Opens the Sharing for enterprise dialog box, where you can add users
to share the experiment. See “Sharing for enterprise” on page 432.

Show Properties Opens the Experiment Properties dialog box. Use this dialog box to
see the names of the arrays in the experiment, and to add or remove
arrays from the experiment. See “Experiment Properties” on page 333.

Sample Attributes Opens the Sample Attributes dialog box, where you can display and
change the values for the attributes assigned to the arrays in the
experiment. Changes made are applied globally. To add new attributes,
you must use the Sample Manager. See the Sample Manager User
Guide for information. See “Sample Attributes” on page 418.

Export Opens the Export Experiments dialog box, where you can export this
and other experiments as a single ZIP file. See “Export
Experiments” on page 340, and “To export experiments” on page 91.

Export Attributes Opens the Export Array Attributes dialog box, where you can save a
file that contains selected attributes of the arrays in your experiment.
See “Export Array Attributes” on page 336.

Cyto-Report Opens another menu with a list of cytogenetic report templates
available in the program. Select a template, if available, to open the
Run Cytogenetic Report dialog box. See “Run Cytogenetic Report” on
page 416. After you select a location, the program generates PDF
format reports for all arrays associated with the experiment. “To
generate a cytogenetic report” on page 178.

QC Metrics Opens the QC Metrics table for all arrays in the experiment. The QC
Metrics Table is available only for Agilent arrays. See”QC Metrics
Table” on page 404, and “To display QC metrics of arrays and set array
QC status” on page 142.
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Option

Description

SNP QC Metrics

Edit Array Color

Edit Array Order

Rename

Delete

Expand Node

Collapse Node

Available only for CGH+SNP experiments, opens the SNP QC Metrics
Table, that displays QC Metrics for the CGH+SNP arrays in the
experiment. See “SNP CN QC Metrics Table” on page 441.

Opens the Edit Array Color dialog box, where you can select a display
color for each of the arrays in the experiment. See “Edit Array
Color” on page 328.

Opens the Edit Array Order dialog box, where you can change the
order of the arrays in the experiment pane of the Navigator, and in
Chromosome, Gene, and Tab Views. See “Edit Array Order” on
page 329.

Opens an Input dialog box, where you can type a new name for the
experiment. Click OK to rename the experiment.

Opens a Confirm dialog box that asks if you want to delete the
Experiment. Click Yes to delete it.

Note: You can delete any experiment except the selected one.
Expands the selected node to display all folders and their contents.

Closes all folders for the selected node.

Design Folder

¢ In the folder of a specific experiment, right-click the name of a design
to display a menu with a Delete command. If you click Delete, a
Confirm dialog box opens. Click Yes to disassociate all of the arrays
under the design from the experiment.
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Genome Build Folder

¢ In the folder of a specific experiment, in a specific design folder,
right- click the name of a genome build to display these options:

Option Description

Set for Calibration Because it is not recommended for cgh to use another array to
calculate noise for the sample array, this is not used.

Cyto-Report Opens another menu with a list of cytogenetic report templates
available in the program. Select a template, if available, to open the
Run Cytogenetic Report dialog box. See “Run Cytogenetic Report” on
page 416. After you select a location, the program generates PDF
format reports for all arrays in the experiment that are associated with
the specific genome build and design. “To generate a cytogenetic
report” on page 178.

QC Metrics Opens the QC Metrics Table for all arrays in the genome build. The QC
Metrics Table is available only for Agilent arrays. See “QC Metrics
Table” on page 404, and “To display QC metrics of arrays and set array
QC status” on page 142.

Save As Text File Opens the Save Design dialog box, where you can save all of the data
for the genome build and design within the experiment as a
tab-delimited text file.

Delete Opens a Confirm dialog box that asks if you want to disassociate all
arrays under the design from the experiment. Click Yes to remove the
links between the arrays and the experiment.

Note:

+ Ifyou delete a design from an experiment, the program removes the
links between the experiment and the design and its arrays. The
actual design and array data stay in the Data folder.

+ Saved results become unavailable if they include arrays you delete
with this command.
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¢ In a specific experiment, right-click the name of an individual array to
display these options:

Option

Description

Select

Deselect

Select for Calibration

Deselect from
Calibration

Rename

Delete

(Available only if the array is not already selected) Selects the array for
display and analysis.

(Available only if the array is selected) Removes the array data from
Genome, Chromosome, and Gene views, and excludes it from the
analysis. Also removes the array data from the Selected Arrays tab in
Tab View.

(Available only in the Arrays folder.) Designates the array as a
calibration array. Within the specific experiment, the program moves
the name of the array to the Calibration Arrays folder. Within the
specific design tab in Tab View, the program also moves the data for
the array from the Arrays tab to the Calibration Arrays tab.

(Available only within the Calibration Arrays folder.) Designates the
array as a “regular” non-calibration array. Within the specific
experiment, the program moves the name of the array to the Arrays
folder. Within the specific design tab in Tab View, the program also
moves the data for the array from the Calibration Arrays tab to the
Arrays tab.

Opens an Input dialog box, where you can type a new name for the
array in this experiment. Click OK to accept the new name for the
array. The array name is changed only for the selected experiment.

Opens a Confirm dialog box that asks if you want to disassociate the
array from the experiment. Click Yes to remove the link between the
array and the experiment.

Note:

* Ifyou delete an array from an experiment, the program removes the
link between the experiment and the array. The actual array data
remains in the Data folder.

» You cannot restore an experiment result that includes a deleted
array.
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Option

Description

Show Properties

Cyto-Report

QC Metrics

Edit Array Color

Edit Array Order

Opens the Microarray Properties dialog box, where you can view and
edit microarray attributes. See “Microarray Properties” on page 389.

For array files from the Agilent Feature Extraction program, you can
also view the headers and feature data from the file.

See “To display or edit array attributes in an experiment” on page 75.

Opens another menu with a list of cytogenetic report templates
available in the program. Select a template, if available, to open the
Run Cytogenetic Report dialog box. See “Run Cytogenetic Report” on
page 416. After you select a location, the program generates a PDF
format report for the array. See “To generate a cytogenetic report” on
page 178.

Opens the QC Metrics Table for the array. The QC Metrics Table is
available only for Agilent arrays. See “QC Metrics Table” on page 404,
and “To display QC metrics of arrays and set array QC status” on
page 142.

Opens the Select Color dialog box, where you can select a display
color for the array. See “Select Color” on page 421.

Opens the Array Order dialog box, where you can change the order of
the arrays in the Experiment pane of the Navigator, and in
Chromosome, Gene, and Tab Views. See “Edit Array Order” on

page 329.

Results Folder

¢ In the Results folder of an experiment, right-click the name of a saved
result to display these options:

Option

Description

Restore result

Rename

Replaces the result that appears in Genome, Chromosome, Gene, and
Tab Views with the saved result. See “To restore a saved result” on
page 155.

The experiment associated with the saved result must be the selected
experiment.

Opens an Input dialog box. Type a new name for the result, then click
OK.
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Option

Description

Delete

Show Properties

Opens a Confirm dialog box that asks if you want to delete the result.
Click Yes to delete the result from the experiment.

Opens a Properties dialog box that you can use to display or edit a
description of the result, and to display other attributes of the result.
See “Properties (of an experiment result)” on page 403.

¢ In the Results folder of an experiment, in the CNVR folder of a specific
result, right-click the name of a CNVR to display these options:

Option

Description

View Details

Show CNVAR(s)

Hide CNVR(s)

Compare CNVRs

Generate Text
Summary

Create Gene List

Rename

Opens the Copy Number Variant Region dialog box, where you can
view the attributes of the CNVR. See “Copy Number Variant
Region” on page 286.

(Available only if the result that contains the CNVR(s) is selected, and
the CNVR(s) do not already appear in Genome, Chromosome, and
Gene Views.) Displays CNVR(s) in Genome, Chromosome, and Gene
views. Depending on the view and magnification, a CNVR appears as a
green line or box.

(Available only if the result that contains the CNVR(s) is selected, and
the CNVR(s) appear in Genome, Chromosome, and Gene views.)
Removes the CNVR(s) from Genome, Chromosome and Gene views.

Opens the Compare CNVRs dialog box, where you can select a track.
The program compares the CNVR result with the selected track, See
“Compare CNVRs" on page 280. The program creates a *.xIs file that
contains the comparison results. You can open this file in Microsoft

Excel.

Opens the Select Report File dialog box, where you can select a
location for the CNVR text summary. The program creates a *.xls
format file that you can open in Microsoft Excel.

Opens the Create Gene List dialog box, where you can provide a name
for the gene list, type a description, and choose a gene list color. See
“Create Gene List (from CNVR results)” on page 298. The program

creates a gene list that contains the genes found within the CNVR(s).

Opens an Input dialog box, where you can type a new name for the set
of CNVR(s). Click OK to accept your edits. The program renames the
CNVR.
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Option

Description

Export

Delete

Opens an Export dialog box, where you can select a location for the
exported CNVR. The program exports CNVRs as a BED format track
file.

(Available only if the specific CNVR(s) do not appear in Genome,
Chromosome, and Gene views.) Opens a Confirm dialog box that asks
if you want to delete the nodes. To delete the CNVR(s), click Yes.

¢ In the Results folder of an experiment, in the Common Aberrations
folder of a specific result, right-click the name of a common aberration
node to display these options:

Option

Description

View Details

Show Common
Aberration(s)

Hide Common
Aberration(s)

Generate Text
Summary

Rename

Delete

Opens the Common Aberration dialog box, where you can view the
attributes of the specific common aberration result. See “Properties
(for common aberration result)” on page 402.

(Available only if the result that contains the common aberrations is
selected, and the common aberrations do not already appear in
Genome, Chromosome, and Gene Views.) Displays the specific
common aberrations in Genome, Chromosome, and Gene views. See
“To display common aberrations” on page 160.

(Available only if the result that contains the common aberrations is
selected, and the common aberrations appear in Genome,
Chromosome, and Gene views.) Removes common aberrations from
Genome, Chromosome, and Gene views. See “To display common
aberrations” on page 160.

Opens the Select Report File dialog box, where you can select a
location for the common aberration text summary file. The program
generates the report in *.xIs format. You can open the file in Microsoft
Excel. See “To create CGH aberration text reports” on page 174.

Opens an Input dialog box, where you can type a new name for the
specific common aberration node. Click OK to accept your edits. The
program changes the name.

(Available only if the specific common aberrations do not appear in
Genome, Chromosome, and Gene views.) Opens a Confirm dialog box,
that asks if you want to delete the nodes. If you click Yes, the program
removes the specific common aberration node from the Navigator.
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My Entity List pane — Icons, buttons, and special text

5

Item Comments
Click to expand a folder and display its contents.
=l Click to collapse a folder and hide its contents.
7 | A folder that contains files or other folders.
- An individual gene list or track.
red regular  An item that is an exact match with the search term in a search, or a gene list that
text has not been applied or that has red chosen as its custom color.
colored A gene list that has been applied.
italics
red bold A track that is selected for display in Gene View.
italics
black bold A “combined” track that is selected for display in Gene View. A combined track
italics contains information from two or more individual tracks associated by logical
criteria.
el (Dock out button) Moves the My Entity List pane from the main window, and opens
itin a, separate window.
- (Collapse button, available only if the My Entity List pane is not collapsed) Collapses
the My Entity List pane, and shows its title bar at the bottom of the Navigator.
= (Expand button, available only if the My Entity List pane is collapsed) Expands the

My Entity List pane.

My Entity List pane — actions and shortcut menus

Gene List folder

¢ Right-click the Gene List folder to display an Import Gene List option.
This command opens an Import dialog box that you can use to import
a gene list into the program. See “To import a gene list” on page 84
and “Import” on page 373.

* Double-click the Gene List folder to show or hide its gene lists.
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¢ In the Gene List folder, right-click the name of a gene list to display

these options:

Option

Description

View In Table

Rename

Delete

Save As

Add to Gene List

Highlight

Show Only

Show All

Opens the Gene List dialog box, where you can display the list of
genes. You can also edit the description of the gene list, and change
the display color of the genes. See “Gene List” on page 349 and “To
display the genes in a gene list” on page 84.

Opens an Input dialog box, where you can type a new name for the
gene list. Click OK to accept the new name.

Opens a confirm dialog box that asks if you are sure you want to
delete the gene list. Click Yes to confirm.

Opens a Save As dialog box, where you can save the gene list as a text
(*.txt) file. See “To export a gene list” on page 92.

Opens the Add gene list dialog box, where you can add the gene list to
any other one in the Gene List folder. See “Add Gene List <name>
to” on page 258 and “To add one gene list to another” on page 85.

(Available if the gene list is not selected.) Displays all genes in Gene
View, and highlights the genes from the gene list in their display color.
See “To show gene lists in Gene View" on page 117.

(Available only if all genes appear in Gene View, or if the gene list is
not selected) Limits the genes in Gene View to those on the gene list.
No other genes appear. The program displays the genes in their
display color. See “To show gene lists in Gene View"” on page 117.

(Available only for the selected gene list.) In Gene View, displays all
genes, without highlighting. See “To show gene lists in Gene
View" on page 117.

Tracks folder

e Right-click the Tracks folder to display these options:
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Option Comments

Import Tracks Opens the Import Track dialog box, where you can import a
BED format track file into the program. See “Import Track” on
page 381 and “To import tracks” on page 60.

Export Tracks Opens the Export Tracks dialog box, where you can select
tracks for export as a single BED format track file. See “Export
Tracks” on page 342 and “To export tracks” on page 92.

Combine Tracks Opens the Combine Tracks dialog box, where you can
associate two or more individual tracks by logical criteria to
create a new combined track. See “Combine Tracks” on
page 278 and “To combine tracks” on page 87.

Track name

¢ Right-click the name of a track to display these options:

Option Comments

Show In Ul Mark this option to display the track in Gene View next to the
data and results of the selected experiment. See “To show
tracks in Gene View" on page 119.

Show in Report Mark this option to display the track in the reports.

Genomic Boundaries Click to use the genome track to limit the regions that
aberration detection algorithms will process. You can choose
to do this for only one track.

Show In UCSC Opens the UCSC Genome Browser in your Web browser and
uploads the track. You can then display the track.

View Details Opens a table that displays all the chromosome locations
defined in the track. See “Track” on page 445.

Rename Opens an Input dialog box, where you can type a new name for
the track. Click OK to rename the track.

Delete Opens a Delete Track dialog box that asks if you are sure you
want to delete the track. Click Yes to delete the track.
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Tasks pane

Tasks
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Figure 56  Tasks pane of the Navigator

Many tasks that you do in Agilent Genomic Workbench generate jobs that
are completed in the background on your Agilent Genomic Workbench
server or on the eArray Web site. You use the Tasks pane to keep track of
the status of these jobs, and to take action on them when their results
become available.

Tasks pane — Icons, buttons, and special text

These icons, buttons, and special text items can appear in the Tasks pane
of the Navigator:

Details

=Ll E

An unexpanded folder (domain) that contains subfolders or other items.
An expanded folder. The items that it contains are visible in the Navigator.
Expands a folder to show its contents.

Collapses a folder to hide its contents.

A pending task with a status of Submitted. The task has been submitted to the job
queue, but no action has been taken on it yet.
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Item Details

A pending task with a status of Processing. The task has been submitted to the job
queue, and the program (or the eArray Web site) is processing the job.

LA A pending task with a status of Complete. The results of the job are now available for
your use.

! A pending task with a status of Error. An error has occurred, and you must re-submit
the job. For probe or bait uploads, an error file is available that lists the errors in your
input file.

£28 (Available when the Tasks pane is not collapsed.) Collapses the Tasks pane. When you
collapse the pane, its title bar appears at the bottom of the Navigator.

= (Available when the Tasks pane is collapsed.) Expands the Tasks pane.

e If the Tasks pane appears within the Navigator, this button detaches the pane and

opens it in a new window. If the Tasks pane appears in a window, this button
re-attaches the pane to the Navigator.

Tasks pane — Actions and shortcut menus

¢ Double-click the name of a folder to expand or collapse it.

¢ Right-click the name of a pending task to open a shortcut menu. The
shortcut menu contains commands that are appropriate to the type of
job, and its status.

For details on actions in the task menu, see the eArrayxp User Guide.
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Genotypes pane
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Figure 57  Genotypes pane of the Navigator

In order to perform SNP analysis, there must be genotype references in
the database for the CGH+SNP microarrays you want to analyze. The
pre-loaded and imported genotype references in the database are
displayed in this pane, along with genotype references you imported.

Genotypes pane — Actions and shortcut menus

¢ Right-click the Genotypes folder and click Import Genotype Reference
to select a genotype reference file to import to the database.

¢ Right-click on a genotype reference in the list, and select from the
following options:

Option Description

View Details Opens the Genotype Reference Details dialog box, where you
can review the information contained in the selected genotype
reference. See “Genotype Reference Details” on page 352.

Rename Opens the Input dialog box, where you can type a new name
for the selected genotype reference.

Delete For genotype references that are not marked as read-only,
deletes the selected genotype reference.
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Genomic Viewer

Genomic Viewer is the display for the Agilent Genomic Workbench
modules. It includes the three Views - Genome, Chromosome and Gene
Views - the Tab View and the View Cursor.

Genome View

a Resize
G buttons
1 2 3 B 5 G ¥ 2 =] 10 11 12

M

Selected
chromosome

13 14 45 16 17 18 19 0 21 22| X h

EEEEEHH E

The view cursor [~

F .

Figure 58  Genome View (vertical orientation), with human chromosomes. The X chro-
mosome is selected.

Genome View shows pictures of each of the distinct types of chromosomes
in the selected genome. A blue box encloses the selected chromosome, and
the cursor appears as a blue line across the chromosome.
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Genome View actions and shortcut menus

Click a chromosome within the Genome View to select it. When you
select a chromosome, Chromosome, Gene, and Tab Views show only
genomic regions, genes, and data associated with it. The specific
location in which you click the chromosome sets the position of the
cursor. See “The View Cursor” on page 247.

On the selected chromosome, click anywhere to reposition the cursor.
See “The View Cursor” on page 247. This also repositions the cursor in
Chromosome, Gene, and Tab Views.

Right- click anywhere within Genome View to display a menu. If you
click View Preferences, the View Preferences dialog box opens, where
you can set preferences for the display. See “View Preferences” on
page 459.

Click the Detach button ———— (located at the top center of the pane)
to remove Genome View from the main window and open it in a
separate window. To reattach the view, click its Close button 3.

Drag the side or bottom borders of the pane to resize it.

On a border of the pane, click a resize button (for example, 4 or k) that
points away from the pane to move that border all the way to the edge
of the main window. To move the border back to its previous location,
click the other resize button.
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Chromosome View
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Figure 59 Chromosome View (vertical orientation), human X chromosome shown

Chromosome View shows a more detailed diagram of the chromosome you
select in Genome View.

¢ Cytobands and a plot area appear next to the chromosome.

* When you select arrays for display, their data appear in the plot
area.

¢ The cursor appears as a solid blue line across the chromosome and
the plot area.

¢ The selected region of the chromosome (if any) appears as a dotted
blue box in the plot area.
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Chromosome View actions and shortcut menus

Click a cytoband, any part of the chromosome, or anywhere in the plot
area to reposition the cursor at that location. See “The View Cursor” on
page 247.

Drag the pointer over any part of the plot area to select a chromosomal
region for display in Gene View. Drag parallel to the chromosome. This
also repositions the cursor to the center of the selected region. See
“The View Cursor” on page 247.

Right- click anywhere within Chromosome View to display a menu. If
you click View Preferences, the View Preferences dialog box opens,
where you can set preferences for the display. See “View
Preferences” on page 459.

Click the Detach button ———— (located at the top center of the pane)
to remove Chromosome View from the main window and open it in a
separate window. To reattach the view, click its Close button 3.

Drag the side or bottom borders of the pane to resize it.

On a border of the pane, click a resize button (for example, 4 or k) that
points away from the pane to move that border all the way to the edge
of the main window. To move the border back to its previous location,
click the other resize button.
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Figure 60  Gene View (vertical orientation), with log ratio data from an experiment and
CNV tracks

Gene View shows a more detailed view of the chromosomal region you
select in Chromosome View. See “Chromosome View” on page 241.
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Log Ratios

¢ Regions occupied by genes appear as small blue boxes. Gene names
appear nearby. You can customize the appearance of gene names.
Also, you can use a gene list to highlight genes of interest, or to limit
the genes that appear to those in the list. See “To change the
appearance of genes in Gene View” on page 119, and “To show gene
lists in Gene View” on page 117.

* Log ratio data from selected arrays in the active experiment appear
as a scatter plot. You can also customize the scatter plot. See “To
change scatter plot appearance” on page 109.

e The location of the cursor matches the location of the cursors in
other views. See “The View Cursor” on page 247.

¢ The name of the chromosome, and the coordinates and size of the
displayed chromosomal region appear at the top of the pane.

¢ Cytobands can also be displayed in Gene View.

¢ Imported tracks can also be displayed in Gene View. See “To show
tracks in Gene View” on page 119.

Scatter Plot

Configure Colaring schemes
Log Ratios Signal Intensities
E Color by Log Ratio Values ?} E Color by Channels ?}
SMP Data
Eshow SNP data Panel Configure Color and Ranges

Figure 61  Scatter Plot command group in CGH Gene View

You access the scatter plot command group in Gene View or View
Preferences from the View tab. The selections differ for each Agilent
Genomic Workbench module. Scatter plot data appear in the Chromosome
and Gene Views, but only if they have been selected under Data Visibility
in the View Preferences dialog box. See “View Preferences” on page 459.

Mark the box to enable the Log Ratios scatter plot. Choices for the plot
are Log Ratio Values or Probe Score Values.
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Signal Intensities Mark the box to enable the Signal Intensities scatter plot. Selections for
the plot are Channels, Probe Score Values, or Intensity Values.

SNP Data Mark the box to enable the SNP data panel that shows copy number and
LOH data for CGH+SNP microarrays.

Configure Color Opens the Configure Coloring Ranges and Shades dialog box, where you
and Ranges can set up the colors and ranges for Primary and Secondary scatter plots.
For more information, see “Configure Coloring Ranges and Shades” on
page 281.

Gene View buttons

® Zooms in to see a smaller region in more detail.
B Zooms out to see a larger region in less detail.
P When in vertical orientation, scrolls up through the genes and data to
—  lower-numbered chromosomal coordinates.
= When in vertical orientation, scrolls down through the genes and data to
—  higher-numbered chromosomal coordinates.
P When in horizontal orientation, scrolls left through the genes and data to
lower-numbered chromosomal coordinates.

» When in horizontal orientation, scrolls right through the genes and data to
—  higher-numbered chromosomal coordinates.

4 (Resize buttons) The button that points away from Gene View expands the

p  view. The other button restores the view to its original size.(These buttons
will appear horizontal if the view orientation is horizontal.)

(Detach button) Removes Gene View from the main window, and opens it
in a separate window.

Gene View shortcut menu and other actions

e Click anywhere in the plot area of Gene View to move the cursor to
that location. See “The View Cursor” on page 247.

* Drag an inside border of Gene View to resize the view.

¢ Right-click anywhere in the plot area of Gene View to display these
options:
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Option Description

Create Gene List Opens the Create Gene List dialog box, where you can create a
new gene list based on the selected (or another) chromosomal
region. See “Create Gene List” on page 296 and “To create a
gene list” on page 83.

Create Track Opens the Create Track dialog box, where you select the
chromosome locations for the track. See “To create a
track” on page 86 and “Create Track” on page 304.

Show Intensity Bar Charts Opens the Create Signal Bar Chart dialog box, where you
select parameters to create a signal intensity chart for the
data. See “Create Signal Bar Chart” on page 302.

Show in UCSC Opens the View Coordinates in UCSC Browser dialog box
where you select track information for display in the UCSC
(University of California at Santa Cruz) Genome Browser. You
can then view the track.

Simple HD Search Opens SimpleHD Probe Search in the Search tab, where you
can start a search of the Agilent eArray web site for probes in
the selected (or another) chromosomal region. See “Simple
HD Probe Search” on page 435 and “To search for probes in
eArray” on page 127. See the eArrayyp User Guide for more

information.
Chromosomal Location Opens Probe Search in the Search tab, where you can search
Search for probes based on their chromosomal locations. See the

eArrayyp User Guide for more information.

User Preferences Opens the User Preferences dialog box, where you can set
user preferences on three separate tabs. See “User
Preferences” on page 450 and the related pages that follow.

View Preferences Opens the View Preferences dialog box, where you set
preferences for the Genomic Viewer. See “View
Preferences” on page 459.
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The View Cursor

The View cursor reflects the center of the current chromosomal location of
interest. It appears in several Views:

¢ In Genome View, it appears as a blue bar across the selected
chromosome.

¢ In Chromosome View, it is a blue bar that appears across the
chromosome and across the plot area of the view.

* In Gene View, it is a blue bar that appears across the plot area and
tracks of the view.
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The position of the cursor in one view is also the position of the cursor in
all views. The exact chromosomal location of the cursor appears in the
first cell of the Status bar. Several actions affect the position of the
cursor:

* In Genome View, click anywhere on a chromosome to move the
cursor to that location.

¢ In Chromosome View, click a cytoband name, part of the
chromosome, or anywhere in the plot area to move the cursor to that
location.

* In Gene View, click anywhere in the plot area to move the cursor to
that location.

The cursor used in Gene View is the same cursor used for the tracks.

e In Tab View, click a row of a data table to move the cursor to the
chromosomal location associated with that row.
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Tab View

Resize buttons Detach button Selected Unselected
¢ array array
(o)
N/ —
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A_16_P033... |chr1d 41091780 41091539 22465 0.042 0.062
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A_16_P410... |chrld 41120507 41120566 217743 0,394
chr1g k %
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\ Design tabs

Figure 62  Tab View

Tab View displays design annotation and log ratio data related to the
chromosome you select in Chromosome View. CGH probes are displayed in
the Arrays tab. For CGH+SNP arrays, an additional SNPs tab is available
with SNP data for the selected chromosome. This tab does not show
results unless the SNP algorithms are selected and data was analyzed.

¢ The exact column content of the tables depends on the tab and
design, but it always includes chromosomal locations of probes.

¢ The selected row of data is highlighted in blue. This row represents
data that corresponds approximately with the location of the cursor.

¢ Columns of log ratio data appear below the names of the arrays to
which they correspond. If an array is selected for display in
Chromosome and Gene views, a colored square appears next to its
name.
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e Signal intensity (raw signals) and/or annotations appear if selected
from the View command ribbon.

¢ SNPs display two probes, separated by a comma. This corresponds to
a probe for each strand. Corresponding feature numbers are
displayed, also separated by a comma.

Tab View tabs and buttons

You can see the following tabs and buttons in Tab View. See Figure 62 for
a diagram that identifies some of these elements.

Design tabs A separate tab appears for each microarray design included in the active
experiment. The name of the design appears on each tab, along with an
icon:

[Hz — A methylation array design
[6H — An aCGH array design.
[+ - A CGH+SNP array design.
Exf — A gene expression array design.
[ — A ChIP-on-Chip array design.
When you click a design tab, the data and annotation for the arrays in the

design appear in Tab View. The program separates the arrays of the
design into the Arrays tab and the Calibration Arrays tab (see below).

Arraystab  (Available when you click a specific design tab.) Contains a table of data
and annotation for all arrays in a design that contain biological data.

SNPstab (Available when CGH+SNP array is selected.) Contains a table of SNP data
for the selected chromosome. Includes genotype information on a
per-array basis.

Calibration Contains a table of arrays that are selected as calibration arrays. See “To
Arraystab  select or remove calibration array(s)” on page 73.

Selected Arrays  Contains a table of data and annotation for the selected arrays from all
tab designs in the active experiment.

- (Resize buttons) The button that points away from Tab View expands the
view. The other button restores the view to its original size.

e (Detach button) Removes Tab View from the main window, and opens it
in a separate window.
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for display.

Tab View actions and shortcut menus

* Click the name of an array in a column heading to select the array

Right- click the name of an array in a column heading to display these

options:

Option

Description

Rename Array

Remove Array From
Experiment

Select Array

Deselect Array

Select for Calibration

Edit Array Color

Edit Array Order

Select All Arrays

Opens an Input dialog box, where you can type a new name for
the array. This only changes the name of the array within the
active experiment.

Opens a confirmation dialog box. Click Yes to remove the link
between the array and the active experiment. This command
does not delete the data file from the program. To do this, see
“To remove data or design files from the program” on page 82.

(Available if the array is not selected.) Selects the array for
display. A colored square appears next to the name of the
array.

(Available if the array is selected.) Removes the array data
from scatter plots, and removes the column of the array from
the Selected Arrays tab.

Selects the array for calibration. Moves the selected array to
the Calibration Arrays tab and to the Calibration Arrays folder
in the Experiment pane. Calibration arrays in the Experiment
pane are marked with a “C". See “To select or remove
calibration array(s)” on page 73.

Opens the Select Color dialog box, where you can change the
display color of the array. See “Edit Array Color” on page 328
and “To change the display color of an array” on page 101.

Opens the Edit Array Order dialog box, where you can change
the order in which the names of the arrays in a given design of
the active experiment appear in Tab View and in the Navigator.
In Gene View, when you view separate scatter plots for each
array, the plots also appear in this order. See “Edit Array
Order” on page 329 and “To change the order of arrays in an
experiment” on page 71.

Selects all arrays in all designs in the active experiment for
display. All arrays appear in the Selected Arrays tab.
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Option

Description

Deselect All Arrays

Select All Arrays for
Calibration

Deselect All Arrays from
Calibration

Scroll To Column

Removes all arrays from display, and from the Selected Arrays
tab.

Selects all arrays in the table as calibration arrays. Moves the
selected arrays to the Calibration Arrays tab and to the
Calibration Arrays folder in the Experiment pane. Calibration
arrays in the Experiment pane are marked with a “C".

Removes all calibration arrays from the Calibration Arrays tab
and Calibration Arrays folder in the Experiment pane.

Opens the Scroll to Column dialog box, where you can select a
column in the current tab. The program then scrolls the data
table in the tab so you can see the selected column. “Scroll to
Column” on page 419.

¢ Right-click a heading of a column other than an array data colummn
to display a Scroll To Column option. If you click this option, the Scroll

to Column dialog box appears, where you can select a column in the

current tab. The program then scrolls the data table in the tab so you
can see the column.

¢ Click an entry in a data table to select the row in which it appears.
This also moves the cursor to the location of the data point that
corresponds to the selected row.

¢ Right-click a data table entry to display these options:

Option

Description

Find in column

Opens the Find in column dialog box, where you can search for
a specific text string within the column you clicked. “Find in
column” on page 346.
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Option Description
Google Opens your Web browser, and passes the column entry you
LocusLink clicked as a search string to the selected site. The UCSC links
PubMed search the indicated University of California, Santa Cruz

. database related to the indicated genome build. See “To
UCSC HG15(April 03) search the Web for information on probes in Tab View” on
UCSC HG16(July’03) page 129.
UCSC HG17(May'04)

UCSC HG18(March'06)
UCSC mm8(Feb’06)
UCSC mm9(July’07)
DGV(hg18)

GO

KEGG(HUMAN)

Customize Link

(other options)

Opens the Customize Search link dialog box, where you can
create or edit a custom Web link that appears in this shortcut
menu. When you click a custom link, the program opens your
Web browser, and passes the column entry you clicked as a
search string to the site. See “Customize Search Link” on
page 306 and “To create a custom Web search link” on

page 129.

If other options appear in this shortcut menu, they are custom
Web search links. Click them to open your Web browser, and
pass the column entry you clicked as a search string to the
site.
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Status Bar

Cursor position Genome buil Ratio type
0:105127520 I_I_WW@ | [clc|e] | |hg18 | logz ratio [Selected Row=2570 | 33457
Algorithm indicators Table size

Figure 63  Status bar

The Status Bar displays information related to the displayed data.

Cursor position The chromosomal location of the cursor. See “The View Cursor” on
page 247.

Algorithm  Calculations that are currently selected in the Preprocessing and Analysis
indicators  tabs are shown in bold.

Genome build The genome build associated with the displayed data.

Ratio type The mathematical type of the array data. The possible types are:

* ratio
* log, ratio
* logyq ratio

* In (natural log) ratio

Selected Row The row in the displayed data table that is selected. The location of the
cursor is approximately the chromosomal location associated with this
Trow.

Table size The number of rows and columns in the displayed tab. The size appears
as
<# of rows> x <# of columns>.
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Dialog Boxes

This section describes the dialog boxes that can appear when you import,
organize, manage, export and display array data/results and other content
in Agilent Genomic Workbench, as well as those associated with CGH

interactive analysis. The dialog boxes appear in alphabetical order by title.

Aberration & LOH Report Setup

Lookin: | ) Reports

Aberration & LOH Report Setup B3

| AberrationProbeBased_ProbeBasedReport

| CGHAberationRepart:

| FulFECQutput TesxkSummary

| PenetranceReport1100016_PenetranceR.eport

| PenetranceReport_PenetranceReport

| ProbeBased110016_ProbeBasedRepart

| SMPGenotypeReport 10016_ProbeGenotypeRepart:
| SMPGenotypeReport_ProbeGenotypeRepart

| TextProbeandIntervall 10016_Pra
AberrationProbeBased. xls

@ ProbeBased00016, xls

@ ProbeBased110016,xls

@ ShPIntervalReport.xls
ShPIntervalReport1 10016, xls

] TextIntervall 10016, xls

@ TextProbeandIntervall 10016_Ink

3 A e

File narme: |

Files of bype:  Aberration & LOH Report

-

Ok Cancel

Figure 64

Aberration & LOH Report Setup dialog box

Purpose: Select a location and name for an Aberration & LOH Report and
generate the report.

To open: In the Reports tab, under Aberration & LOH, click Text.

File name Type the name to use for the report file.

Files of type = The program limits the list of files to the specific types expected for the
report. To display all files, click # ,then select All Files.

0K Creates the report, and saves it to the specified location.

Cancel Closes the dialog box without creating the report.
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Aberration Filters

Aberration Filters @

Edit Aberration Filters

Mame | DefaultAberrationFiter N e

| | |
Minimum number of probes in region E —
Minimum absolute average log ratio For region E.D | e }

Maximum number of aberrant regions 100 Delete
Percent penetrance per Feature E T
Close

Figure 66  Aberration Filters dialog box

Purpose: This dialog box lets you create, change, or delete aberration
filters. Aberration filters limit the aberrations that appear in the analysis
results of the selected experiment, based on specific conditions. See “To
create or modify an aberration filter” on page 158.

To open: Click Discovery > Aberration Filters > Edit Filter.

Name Select the name of the filter you want to change or delete. To create a
new aberration filter, click New.

New Opens an Input dialog box, where you can type a name for the new
aberration filter. To accept the name, click OK. The program creates the
filter, and adds the new name to the Name list.

Update Saves any changes you make to the filter conditions.

Reset Restores the values of the filter conditions to what they were before you
made any changes to them.

Delete Opens a Confirm dialog box that asks you if you want to delete the
selected filter. To delete the filter, click Yes.
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Rename

Minimum number
of probes in
region

Minimum
absolute average
log ratio for
region

Maximum
number of
aberrant regions

Percent
penetrance per
feature

Close
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Opens an Input dialog box where you can type a new name for the filter.
To accept the name, click OK.

Type a whole number. The filter excludes putative aberrant regions that
contain fewer probes than the number you type.

Type a value. The filter excludes putative aberrant regions if the average
log, ratio within the region is less than the value you type.

Type a whole number. For each microarray, the filter includes up to this
number of aberrant regions in the genome that have the highest statistical
significance.

Type a value. The filter excludes putative aberrations that have less than
the specified minimum percent penetrance across the set of selected
arrays.

Closes the dialog box. If you created or changed an aberration filter, but
did not update it, a Confirm dialog box opens. Click Yes to accept the
changes, No to reject the changes, or Cancel to return to the dialog box.
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Aberration Heatmap
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Figure 66  Aberration Heatmap dialog box

Purpose: The heatmaps correspond to the detected aberrations in the
selected arrays of the active experiment. They are another way for you to
visualize these aberrations. See “To display results as a heatmap” on
page 170.

To open: click Discovery > Heatmap.

Displays all of the chromosomes in the genome under study. When you
select a chromosome, the ideogram for the chromosome appears in the
dialog box, and the heatmaps associated with the selected chromosome
appear.

Heatmaps appear for each selected array in the active experiment.
Amplifications appear as red bars, and deletions as green bars. The
magnitude of the aberration is reflected in the intensity of the bars.
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ToolTip Place the pointer over a specific point in a heatmap to display a ToolTip
that shows the name of the array associated with the heatmap, the
chromosomal coordinates of the specific point, and the data value
associated with that point.

¢ (Click anywhere within a specific heatmap to display a line plot of the
data for the array. To hide the line plot, click the heatmap again.

Line Plot(s) Plot(s) that represent the data from specific array(s). To display a line
plot for an array, click its heatmap. To hide a line plot, click the specific
heatmap again.

Drag the border between the heat map and line plot panes to change the
relative size of the panes.

Add Gene List <name> to

X Add gene list “oncogenes” fo

Select target gene list Build

genelistz i hig17

Description

15.No iGene Mames |
1 SMKT

2 PAPZD J{
3 LPPR4

4 PALMD

5 FRRS1

=] AL

7 SLC35AS

3 HIAT1

£l SAS56

10 CCDC7E

11 LRRC39 i
- e v
Genelist Colar: 1l

oK Cancel

Figure 67 Add Gene List <name> to

Purpose: Adds genes from one gene list (the source gene list) to another
(the target gene list).
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To open: In the My Entity List pane, right-click the name of a gene list,
then click Add to Gene List.

Selecttarget The gene list to which genes will be added. Select one from the list.
gene list

Build (Read-only) The genome build associated with the genes in the list. The
builds of the two gene lists must match.

Description (Optional) Description of the combined gene list.
List of genes A list of the genes in the target gene list.
Gene List Color (Read-only) The current display color of the target gene list.
OK Adds the genes from the source gene list to the target gene list.

Cancel Closes the dialog box without adding any genes to the target gene list.
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Agilent Feature Extraction Importer

Agilent Feature Extraction Importer
Micro-Array information
Global Disg' lay Mame Dve Flip |
523502415 _252808110005_501_CGH_109_Febl0_1 2 Mormal &)
\US23502418_252808110006_501_CGH_109_Feb10_1_1 Marmal s
1523502418 _252808110006_501_CGH_109_Feb10_1_2 Mormal ¢
523502418 _252808110008_501_CGH_1010_Auglo_1_1 Marmal s

Genomic Workbench will create a new array node in the data section of the navigator in interactive mode, The new
node will have the name of the imported file, However, you can use this dialog to edit the file name(s), Additionally,
wou can specify if an array is dye-flipped, In this case the ratios will be inverted, but dye-flip pairs will not be
automatically combined,

EOverwrite arrays with duplicate names., Run in Background OF Cancel

Figure 68  Agilent Feature Extraction Importer

Purpose: Lets you edit the name of the FE data file you intend to import,
and to select if you want to flip the red/green ratio for the data.

To open: In the Home tab, click Import > Array Files > FE File, select
the desired FE data file(s), then click Open.

Global Display Shows the global display name of each microarray to import. You can
Name change the names of the files to names that you are more likely to
recognize or remember.

Dye Flip For each array:
Select Normal if:
¢ The test samples were labeled with