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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 7.0 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 7.0

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 32. With the interactive
portion of the CGH Interactive Analysis, 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, array, and design filters. Combine designs and/or
inter- or intra-array replicates.

Apply GC Content correction.
Apply a diploid peak centralization calculation to the data.
Display plot distributions of normalized and un-normalized 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 and LOH
(Loss/Lack of Heterozygosity). Use Discovery options to display the
analysis results.

Manually adjust peaks identified in the SNP analysis, including
adding peaks, deleting peaks, and reassigning peak copy number.

Apply aberration filters and LOH filters to the results.
Merge adjacent CNVs into CNVRs (Copy Number Variation Regions).
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Find common aberrations between several CGH samples, as well as
do a differential aberration analysis.

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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Getting Started 1

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) f# (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.

If a message appears about performance when analyzing 1M feature arrays, read the
message, mark the Please do not show this warning again box, and click OK. Instructions
for how to increase heap memory are located in the Agilent Genomic Workbench 7.0
Installation Guide.

[ Open Application) Genomic Viewer 7 application Type: CGH
4
3
Open Application Product Overview 4@
Sample Manager Managerment console that enables easy association of meta data (patientfzarmple Help

information) with individual slides, which is carried through the analysis process

(_,\ DNA Analytics(CGH Module) Analysis application designed to examine data generated from CGH experiments License Help
: Workflow Waorkflow utility that extracts image files with Agilent Feature Esdraction andfor Help
analyze data with CGH applications.

Figure 1 Open Application tab of Agilent Genomic Workbench 7.0 for CGH
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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 X |
[ Tracks'| Miscellaneous'm

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

Host Name = webbpc100

|| Select Analysis Application:

Ef.cgh v!

=E
1 OServer Location

! @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 3FZB 7764 4659 5000 E04E 4975 5172 D254 F399 4
E14D 39F3"

oK | | Cancel [ Applye

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 computer, 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 C&

The CGH module starts and the Genomic Viewer is displayed.

CGH Interactive Analysis User Guide



Getting Started 1

Using Main Window Components to Display/Analyze Data

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 on page 28 shows the main window of Agilent Genomic
Workbench when the Genomic Viewer tab is selected, and identifies the
names of its components.
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[ Agilent Genomic Workbench 7.0 - [ CGH ]: CGH+SNP1

Home Sample Manager WorkFlow Preprocessing Analysis Discovery Reports Miew ool ﬂel’_m ':::Ibswltch Application ¥

[Ex2]

= Save GoTo
@, User @ Import Export & Create i " - . .
b 4 e il Experiment GenefGenomic | [EMpint || (€3 Exit
£ Preferences M vy o v Experiment Bt s
e, 2 Open Application f Genamic wiswer)) Application Type: CGH
rel h 20
12 2 a 5 8 7 8 8 1.0 11 12 Y 111205.31453386, 25. v - v
4 3 ¥ @z 7 5 1 = =i |4 G0 10 @0 30 ap] 22 * SostterPlct
EEN] o0 o0&
Data i)
4 Data .
“ ) CHIP piz3
| EXPRESSION
e :
CaceH 121
1122 4
=] P8
Experiment {2 s anz I ]
4 Experiments k i
1 CGH_EXP Eoi
£a alz 1
1 CGH+SHPZ | Pt
Atz | P
Chromosome 1 |
—— 4 q13.32 VIEW PO
My Entity List o H .
4 Entities [
) Gene List -
j ;:z;‘:w st ProbeName Chriiame Start Stop Featurehum | [ US2350241
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T T H
e — A_1s_Pzio91900 18523755 |1gs281z2 161967
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Figure 3
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Agilent Genomic Workbench 7.0 main window, showing major components for CGH
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Getting Started 1

What can you do with the main components for display of data and

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 7.0 main window for display of

data and results

To do this

Use this part of the main window

Change program among CGH, ChlIP, or
Methylation (CH3)

Show properties, rename, or delete
designs and data in the program

Import or export data

Select array data to display in the three
graphical views or in the Tab View as a
table

Display array data/results for only a
certain portion of a chromosome

Switch Application button: Click the button and click the
program you want to open. The scatter plot options are
different for the different program types

Data pane of the Navigator: Double-click to expand data
node, then right-click to select option.

Home tah: 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.

Experiment pane of the Navigator: Create an experiment
with the imported data, select the experiment, and then
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.

Genome View: Select a chromosome to display in
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.

CGH Interactive Analysis User Guide
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Table1  Components of Agilent Genomic Workbench 7.0 main window for display of
data and results (continued)
To do this Use this part of the main window

Show/Hide or customize the data
points for the scatter plots

Display array data next to tracks or
gene lists

Change the appearance of the display

Analyze or reanalyze displayed data

Gene View: Move the mouse pointer over Scatter Plot to
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.

My Entity List pane of Navigator: Add or select a track or
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.

View Tabh: 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.

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 32.
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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 Analytics
module. The selected module is marked &) . The selected module is also
displayed in the title bar of the Genomic Workbench main window.

%5witchﬂpplicatinn ¥
& o
O ZhIP-on-chip

O s

O sureselect Target Enrichment

Figure 4 Switch Application menu

CGH Interactive Analysis User Guide 31



1 Getting Started

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 Sample Manager Workflow Preprocessing Analysis Discovery Reports View Toal Help

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 7.0.

Table2  Capabilities in CGH Interactive Tabs

Tabs CGH Capabilities

Preprocessing Edit and turn on or off data filters

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

Turn on diploid peak centralization (recommended 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

Reports

View

Tool

Add aberration filters and LOH 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

Aberration report

SNP Genotype report

SNP Aberration & LOH report
LOH report

Penetrance report

Cyto report

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

Set up and run plug-in programs

CGH Interactive Analysis User Guide
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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 Sample Manager Workflow Preprocessing Analysis Discovery Reports View Tool Help
@ User  Import — Export & Create i L ol . ;
‘-{} Preferences... ;4] v nO v " Experiment 3 E);zslrtlment 4 E’i:;:’,ﬁenomlc Il 'm Ext

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

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 Sample Manager or Workflow tabs. See the User Guides for
those modules for information on the Navigator contents.

4
Search »

2| g— Search Pane

ey 8 o

Data el

_ 4 Data

Ge-{] CHIP ~— Data Pane
B3| EXPRESSION

[ | CH3

[ ] CGH

—— ¥4
Experiment

_ 4 Experiments
B[] CGH_EXP

4
ol v

~— Experiment Pane

P 4
My Entity List
_ 1 Entities
| Gene List

[~ Tracks . .
53| Probe ID List ~«€— My Entity List Pane

ol|v

14

] s

Genotypes ol

_ 4 Genatvpes

& YORUBA MALE (NA15507_W1)

b ELROPEAN MALE (N&12891_Y1

Y¥ORUBA FEMALE (MALB517_Y1) .

CHIMESE FEMALE {MA18579_W1 Gen0types Pane

- EUROPEAN FEMALE (MA12875_

— halp

Figure 7 Navigator panes for CGH

The Navigator shows the array data, experiments, and other content
stored in Agilent Genomic Workbench that is available in the program. It
contains the following panes:
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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".

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 “Data pane —icons, special text, and buttons” on page 214

and “Data pane —actions and shortcut menus” on page 215.

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 217 and “Experiment pane — actions and
shortcut menus” on page 218.
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Pane Comments

My Entity List Contains gene lists, tracks, and probe ID lists:

» 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.

» Probe ID Lists are collections of probes identified by their probe
ID. You can create them within the program, import and export
them, and use them as an attribute in a design filter.

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

page 228 and “My Entity List pane — actions and shortcut

menus” on page 228.

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 61.

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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Figure 8

1

Search Term Box

4
~Search- H

a0t X 0
All Panels oy
plrata = .0

| Pane List

Search pane of the Navigator

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 % to show it.

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”.

Click F .

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.

Do any of the following;:

e To highlight the next matching item, if one is available, click

Hext [
e To highlight the previous matching item, click ] Prex

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
on page 40.

¢ 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.

* 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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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

= 4
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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

N

4.9 Mb
—=

5.8 Mb

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

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

Change to the Turn on scatter
CGH module plot options

Add data to the new Create an
experiment experiment

Select the
experiment display

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

¢ Import data
e 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.

Download or import
design files

Import data files
Agilent FE files
Axon files
UDFs

Review data
(tracks and
genomic
boundaries)

Select arrays to

Typical pathway for displaying microarray data/results

CGH Interactive Analysis User Guide
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General Instructions for Setting CGH Interactive Analysis

Options

a4

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
experiment for arrays to include in
first time reanalysis

Change pre-
processing options
Create/apply filters
Apply GC Correction
Apply centralization

Combine designs and

Change analysis replicate probes

options + Review QC metrics of
imported data

Change discovery

options - Select moving average

Create/apply filters Select and configure

Common aberration aberration algorithms

analysis + Select and configure SNP

Figure 13

Penetrance analysis
CNVR

Joint analysis
Differential aberration
Cluster analysis
Heatmaps

Generate genotype
reference files

CGH Interactive Analysis User Guide

Analysis calculations

Display and save
results

Typical CGH interactive analysis pathway

Make reports
Summary Reports
Cyto Report

SNP Genotype Report

SNP Aberration & LOH
Report or LOH Report
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Getting Help

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.

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.
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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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Agilent Genomic Workbench 7.0 — CGH Interactive Analysis
User Guide

2

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

Importing Files 50

Working with Experiments to Organize Imported Data 63
Managing Content 74

Exporting and Saving Content 89

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 Data pane of the Navigator displays all of the content available in the
program. See “Navigator” on page 210 for more information on the
Navigator panes and how to use them.

Type of file

Comments

See these topics

Microarray data files

Microarray design files

Genome builds

Tracks

Experiments

Filters

» Agilent Feature Extraction (*.txt)
data files

+ Axon (*.gpr) data files

+ Universal Data Files (UDFs) (*.txt
files)

+ Agilent GEML (*.xml) design
files
» Axon (*.gal) design files

Agilent-supplied genome
information for human, mouse and
rat genomes or user-supplied
genome information for other
species

BED format annotation track files

ZIP format file of exported
experiments

xml file that contains filters
created using Agilent Genomic
Workbench

“To import Agilent FE or Axon
data files” on page 55

“To import a UDF file” on
page 56

“To import Agilent GEML
design files” on page 52
“To import Axon design
files” on page 53

“To import a genome build” on
page 54

“To import tracks” on page 59

“To import an experiment
file” on page 60

“To import filters” on page 61

50
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Type of file Comments See these topics

Genotype Reference Text or xls file that contains “To import a genotype
reference genotype and expected reference file” on page 61
number of cuts for each SNP probe  “To generate a genotype

in the sample. reference file” on page 172
Probe ID List Text file that contains specific “To import a probe ID list” on
probe IDs; you can then create a page 62

design filter to exclude these
probes from the analysis

To select a different location for data files

By default, the program stores microarray and experimental data files in
C:\Program Files\Agilent\Agilent Genomic Workbench <version>\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 436.

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.

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 365.
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 369.

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

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.

The program imports the file(s). The files appear as designs under the
appropriate data type in the 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.
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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 In the Home tab, click Import > Design Files > Axon File.

The Import Axon Design Files dialog box appears. See “Import” on
page 365. The dialog box shows only *.gal files.

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

3 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 420.

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

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 For each design file, select the appropriate Species and Genome Build.
5 Click Start Import.
The program imports the file(s). The files appear as new design folders in

the Data pane, organized by application (CGH, ChIP, or methylation, for
example).

To use eArray to update 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
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.
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2 In the Miscellaneous tab, under eArray User Details, type your eArray
Username and Password. For more information on User Preferences, see
“User Preferences” on page 436.

3 Click OK.

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 370.

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.
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To import Agilent FE or Axon data files

You can import several types of microarray data files:

¢ Agilent Feature Extraction (FE) *.txt data files

* Axon (*.gpr) data files

e Universal Data Files (UDFs) (*.txt files) See “To import a UDF file” on

page 56 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 52 or “To import Axon design

files” on page 53.

1 In the Home tab, do one of the following:

e 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 365.

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 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 255.

4 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 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.

Overwrite arrays with If you mark this option, the program deletes an existing array
duplicate names 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 365. Only *.txt
files appear in the dialog box.

2 Select the UDF file, then click Open.

The Select data type for experiments dialog box appears. “Select data
type for experiments” on page 419.

3 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 434.
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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 433.

11 Click OK.

In the Data pane, 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 372.
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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 117. To manage tracks, see
“Managing Content” on page 74.

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

e Agilent Genomic Workbench 5.0 and 6.X experiment files

1 In the Home tab, click Import > Experiments.

The Import Experiments dialog box appears. See “Import” on page 365.

2 Select the ZIP file that contains the experiment(s) you want to import,

then click OK.
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The program imports the experiment file. Designs appear as new folders
in the 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 89.

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 367 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 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. See also “To generate a genotype
reference file” on page 172.

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.
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The Genotype Reference Importer dialog box appears. See “Genotype
Reference Importer” on page 343.

4 Click OK.

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

To import a probe ID list

You can import a probe ID list from a text file (*.txt) that contains the
probe ID numbers listed in a single column with the column header
“Probe Name”.

1 From the Home tab, click Import > Probe ID List.
OR

In the My Entity List pane, right-click the Probe ID List folder, then
click Import Probe ID List.

The Import Probe ID List dialog box appears. See “Import Probe 1D
List” on page 371.

2 In the Probe ID List Name field, type a name for the list.
3 (Optional) In the Description field, type a description of the list.
4 Under Select File Location, click Browse.
The Open dialog box appears.
5 Browse to a location and select the probe ID list text file to import.
6 Click Open.
The Open dialog box closes.
7 Click OK in the Import Probe ID List dialog box.

The imported probe ID list appears in the Navigator, in the My Entity
List pane.

To filter the probes on the list from the analysis of an experiment, see
“To create or modify a design filter” on page 134.
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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 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 Data pane
(Figure 14 on page 64). Double-click a folder to expand or collapse it,
or click the and = buttons.

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 Data pane to open shortcut
menus. For more information, see “Data pane - actions and shortcut
menus” on page 215.

Many icons can appear in the Data pane. See “Data pane - icons,
special text, and buttons” on page 214 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 75.

CGH Interactive Analysis User Guide 63



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

Data > A0
4 Data

G- CHIP

[ ] E¥PRESSION

B ] CH3

-4 CGH

#-[GH Designl 135655921152101915_hgl 7
~[GH 014693

-[GH 014695

-[GH 014950

-[GH 018597

-[GH 018595

-[H+BE 023031

=+-Build hg1®

L 1523502415_252505110002_501_CGH_109_Febl0_

& USZ3502415_252505110002_501_CGH_109_FeblO_
# USZ3502415 252505110004 501 CGH_109_FeblO
L 1523502418 252608110006 501 CGH_109 Febl0_
[=h-D6HE 029830
.. Build hg19

]

11
17
11
11

Figure 14  Data pane of the Navigator

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 288.

2 Type a Name and an optional Description for the experiment.
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3 With the Create Experiment dialog box still open, do one of the
following:

e 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 66.

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

Click Properties.
The Experiment Properties dialog box appears. See “Experiment
Properties” on page 326.

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.

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 326 for more information.

Click OK.
The program creates the new experiment, and adds data to it from
the selected arrays.

e To create an experiment and add data to it using the “drag and
drop” method, follow these steps:

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

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

Drag an array from the 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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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.

Right-click the name of the experiment, then click Show Properties.

The Experiment Properties dialog box appears. See “Experiment
Properties” on page 326.

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 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.

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 326 for more information.

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

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

2 Drag an array from the 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.

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 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 Attribute 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.
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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 61.

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 242. 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 322.

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:
e To move an array up in the list, click its name, then click [*/.
e To move an array down in the list, click its name, then click Y.

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

4 Click OK.
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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 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.

3 In the Experiment Properties dialog box, click Display Name by and
select an attribute to use for display of array names.

4 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. 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 Data pane, and in other experiments.

1 Expand the folders in the Experiment 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.

3 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 77.

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 412.

You cannot hide the required attributes. These include Array ID, 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 Sample 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 425.
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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 Sample 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 412.

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.

CGH Interactive Analysis User Guide



Importing, Managing, and Exporting CGH and CGH+SNP Data and Other Content 2

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.

1 Expand the folders of the 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 387. 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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This section describes how to create, find, rename, update, combine,
and/or remove content such as data, gene lists, probe ID 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 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  The Navigator
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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 63.

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, probe ID lists and tracks
stored in the program. To display the names of gene lists, probe IDs, or
tracks available in the program, double-click the names of folders to
expand or collapse them, or click the or = buttons.

Genotypes pane — Shows the genotype reference samples in the program.

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 212.

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 0.

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 *.
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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 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 312.

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
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 436.

3 Click OK.

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

5 Right-click the design, then click Update 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.
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To rename an array in the Data pane

This topic describes how to rename an array in the 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 69.

1 Expand the folders of the 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.
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 70.

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

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.
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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.

When you delete files from the 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 80.

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 235.

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 237.

2 Right-click anywhere within the log ratio plotting area in Gene View,
then click Create Gene List.
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The Create Gene List dialog box appears. See “Create Gene List” on
page 289.

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.

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 Entity 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 115.

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

2 Right-click the Gene List folder, then click Import Gene List.
An Import dialog box appears. See “Import” on page 365.

3 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.

2 Right-click the gene list, then click View In Table.
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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 339.

You can also create gene lists. For more information, see “To create a
gene list” on page 78.

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.

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 253.

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.

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

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

To create a probe ID list

When you create a probe ID list, you select probes from within a
contiguous chromosomal region that you have selected. To create a list of
probe IDs from multiple regions, add new probe IDs to an existing probe
ID list. See “To add probes to an existing probe ID list” on page 82.

1 Follow these steps to select a chromosomal region for your probe ID
list.

a In Genome View, select the chromosome.
The selected chromosome appears in Chromosome View. See
“Chromosome View” on page 235.

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 region of interest appears.
For a description of the adjustment commands available in Gene
View, see “Gene View” on page 237.

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

The Create Probe ID List dialog box appears. The probe IDs in the Gene
View are listed in the Probes box. See “Create Probe ID List” on
page 294.
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3 In the Create new Probe ID List field, type a name for the new probe
ID Iist.

4 (Optional) In the Description field, type a description of the new probe
ID list.

5 Select the probes in the region that you want to include in the probe ID
list.

e To add a single probe, click the desired probe ID in the Probes box.
Click > to move the Probe ID to the Selected Probes box.

¢ To add multiple probes, press [Ctrl] and click the desired probe IDs
in the Probes box. Click > to move the probe IDs to the Selected
Probes box.

e To add all probes, click >> to move all probe IDs from the Probes
box to the Selected Probes box.

e To remove any selected probes, click the desired probe ID(s) in the
Selected Probes box. Click < to move the probe ID(s) back to the
Probes box.

6 Click OK.

The new probe ID list appears in the Probe ID List folder in the My
Entity List pane of the Navigator.

To filter the probes on the list from the analysis of an experiment, see
“To create or modify a design filter” on page 134.

To add probes to an existing probe ID list

You can add probe IDs to an existing probe ID list.
1 Follow these steps to select a chromosomal region for your probe IDs.

a In Genome View, select the chromosome.
The selected chromosome appears in Chromosome View. See
“Chromosome View” on page 235.

b In Chromosome View, in the plotting area to the right of the
chromosome, drag the pointer over the chromosomal region of
interest.
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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 region of interest appears.
For a description of the adjustment commands available in Gene
View, see “Gene View” on page 237.

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

The Create Probe ID List dialog box appears. The probe IDs in the
selected region are listed in the Probes box. See “Create Probe ID
List” on page 294.

3 Near the top of the dialog box, select Add to existing Probe ID List.

4 In the drop-down list, select the existing probe ID list to which you
want to add more probes.

If you have no existing probe ID lists, this drop-down list is empty. See
“To create a probe ID list” on page 81 or “To import a probe ID list” on
page 62.

5 (Optional) In the Description field, type or edit the description of the
probe ID list.

6 Select the probes in the region that you want to add to the probe ID
list.

e To add a single probe, click the desired probe ID in the Probes box.
Click > to move the Probe ID to the Selected Probes box.

e To add multiple probes, press [Ctrl] and click the desired probe IDs
in the Probes box. Click > to move the probe IDs to the Selected
Probes box.

* To add all probes, click >> to move all probe IDs from the Probes
box to the Selected Probes box.

e To remove any selected probes, click the desired probe ID(s) in the
Selected Probes box. Click < to move the probe ID(s) back to the
Probes box.

7 Click OK.
The selected probes are added to the probe ID list.
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To display the properties of a probe ID list

You can display the probes in a probe ID list and view and edit the
description associated with a probe ID list.

1 Expand the Probe ID List folder in the My Entity List pane until you
can see the probe ID list.

2 Right-click the probe ID list, then click Show Properties.

The Probe ID List dialog box appears, with a table that contains the
probe IDs of the probes in the list. See “Probe ID List” on page 395.

3 (Optional) Type a description of the probe ID list or edit the existing
description in the Description text box.

4 Click OK to close the dialog box and save any changes you made to the
description.

You can click Cancel to close the dialog box without saving changes.

To rename a probe ID list

The name of a probe ID list identifies it within the Probe ID List folder of
the My Entity List pane. You can rename probe ID lists.

1 Expand the Probe ID List folder of the My Entity List pane until you
can see the probe ID list to rename.

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

To delete probe ID list(s)

1 Expand the Probe ID List folder of the My Entity List pane until you
can see the probe ID list to rename.

2 Click the name of a probe ID list to delete. Press [Ctrl] while you click
the names of additional probe ID lists.

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

A confirmation dialog box appears.
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4 Click Yes.

If you delete a probe ID list that is used in a condition within a design filter, then the
program deletes that condition from the design filter. If that condition is the only condition
in the design filter, then the program deletes the entire design filter.

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 86.

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 237.

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 297.
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.
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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.

Data describing the track appears in a Track table. See “Track” on
page 431.

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 Entity List pane, double-click the Entities folder to expand
it, if necessary.

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

The Combine Tracks dialog box appears. See “Combine Tracks” on
page 271.

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.

Click New Condition.
A new row appears in the Track/Operator list.

Under Track, select the first track to combine.

6 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.

Under Operator, select one of the following:
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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.

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.
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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.

The Genotype Reference Details dialog box appears. See “Genotype
Reference Details” on page 342.

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

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

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 329.

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

An Export dialog box appears. See “Export” on page 328.
3 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.

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.
4 Click OK.
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To export a probe ID list

You can export a probe ID list as a text file that contains the column
header “Probe Name” and one probe ID per line.

1

In the My Entity List pane, right-click the Probe ID List folder, then
click Export Probe ID List.

OR
In the Home tab, click Export > Probe ID List.

The Export Probe ID List dialog box appears. See “Export Probe ID
List” on page 332.

2 Mark the check boxes for the probe ID lists you want to export.
3 Click OK.

An Export dialog box opens.

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

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 333.

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 330.

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 444 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 321.

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.
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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.

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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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

96

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 210 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 109 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 64.

¢ Import a saved DNA Analytics 5.0 or 6. X CGH experiment. See “To
import an experiment file” on page 60.

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.

If you see a pop-up message like the one in Figure 17 when you select an
experiment or analyze an experiment, then the software has determined
that the samples listed in the pop-up message have completely triploid or
completely tetraploid genomes. To view peak assignments for the array,
open the Manually Reassign Peaks dialog box. See “Manually Reassign
Peaks” on page 377.

Infarmation (3]

@ Following arrays in the experiment have been detected as complete genome Triploid/Tetraploid.
1. gd-U584903601 252953011401 1 4-19apr-t2

Figure 17  Message box for notification of triploid samples

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 98.

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.
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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.

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 99.

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.
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If you see a pop-up message like the one in Figure 17, then the array
you selected has been determined by the software to have a completely
triploid or completely tetraploid genome. To view peak assignments for
the array, open the Manually Reassign Peaks dialog box. See “Manually
Reassign Peaks” on page 377.

To show analysis results if they do not appear, see “To show results of
analysis” on page 148.

To customize the appearance of the results in Genome, Chromosome,
and Gene Views, see “To change scatter plot appearance” on page 107.

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

e 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 242.

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 416.

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

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 321.

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 18  Sample-By-Sample View

1 Select an experiment. See “To select an experiment” on page 96.
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.

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.
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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 444 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 444 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 105.
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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 274 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 99.
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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 444.

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 274.

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 416 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 444.

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 105 and “View Preferences” on
page 444.

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.

108 CGH Interactive Analysis User Guide



Displaying CGH and CGH+SNP Data and Other Content 3

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 | to zoom in.

Click 2| to zoom out.

Click 4 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 413.
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 336.
Note: The Find in column function works within the
chromosome that is selected in the Genome View.

b Setthe 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 247.

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 296 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 426
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 261.

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 263.

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 265. 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 in “To smooth and plot CGH log ratio data” on page 111,
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 318.

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 265.
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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 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 393.

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 265.

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.
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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 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 79, and “To export a gene list” on page 89.

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 78, or “To import a gene list” on page 79.

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 416.

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 339. 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 116.

When you are finished displaying the list, click OK.

You can also export a gene list. See “To export a gene list” on page 89.
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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 437.

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 96.

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 436.

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 Overlaid 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.
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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.

You can remove the boundaries by clearing the check box.

To display tracks in UCSC Browser

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 442.

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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3 Follow the instructions on the Web site for what you want to do.

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 54.

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 add arrays to an experiment” on page 66, and “To select an
experiment” on page 96.
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Displaying CGH+SNP Content and Results

122

To show SNP data panel

SNP copy numbers are displayed graphically in the SNP data panel of the
Chromosome and Gene views. See Figure 235 on page 577. 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 444.

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 233 on page 575.)

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 444.

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

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 242.

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 336.

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.
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3 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
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 Agilent eArray for probe information

You can use the chromosomal region that appears in Gene View, or
another chromosomal region as the basis for a probe search on the Agilent
eArray Web site. eArray is a powerful microarray design system for CGH,
ChIP and gene expression applications. It contains a massive database of
validated, annotated probes, and a full complement of tools for custom
microarray design.

Before you can search for probes in eArray, you must be a registered
eArray user. For more information, go to eArray.chem.agilent.com. You
must also provide your eArray user name and password in the
Miscellaneous tab of the User Preferences dialog box. See “User
Preferences” on page 436.

1 In Gene View, right-click anywhere in the plotting area, then click
Search probes in eArray.

The Search probes in eArray dialog box appears. See “Search Probes in
eArray” on page 414.

2 Do one of the following to define the chromosomal region for your
search:

e To set the region to the one that currently appears in Gene View,
select For complete gene view.

¢ To set the region numerically, select User Defined, then select a
Chromosome and type Start and Stop locations for the desired
region.

3 Click OK.

The eArray Web portal opens in your internet browser.
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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.

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 299.

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>

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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To update or delete a custom Web search link
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4
Setting Up CGH Interactive Analysis

Working with Interactive Analysis Options 130

Changing Preprocessing Options 132

Changing Analysis Options 142

Displaying Results Before Selecting Discovery Options 148
Displaying Results with Discovery Options 156

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 Reports

Figure 22  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 132
Options” “To create or modify a feature filter” on page 133

“To create or modify a design filter” on page 134

“To apply a filter” on page 134

“To apply GC Correction” on page 135

“To apply diploid peak centralization” on page 136

“To apply legacy centralization” on page 136

“To combine (fuse) arrays” on page 137

“To combine intra-array replicates” on page 139

“To combine interarray replicates” on page 139
“Changing Analysis “To set up a moving average calculation to smooth the data” on
Options” page 142

“To apply the aberration algorithm” on page 143

“To apply fuzzy zero correction” on page 144

“To calculate SNP copy number” on page 145

“To manually reassign, add, or delete peaks” on page 145

“To calculate LOH” on page 147
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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 148

“To move through View displays to observe results” on page 149
“To save a result” on page 151

“To restore a saved result” on page 152

“To print moving average and aberration calculation results” on
page 152

“To customize the appearance of analysis results” on page 152

“To create or modify an aberration filter” on page 156

“To create or modify a LOH filter” on page 157

“To add a nesting 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 163

“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 165

“To create, modify, or apply a differential aberration filter” on page 169
“To set up a clustering analysis” on page 170

“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 178

“To open an existing Cyto Report template” on page 178

“To generate a cytogenetic report” on page 179

“To generate a SNP Genotype Report” on page 175

“To generate a SNP Aberration & LOH Report” on page 176

“To generate a LOH Report” on page 177
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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 257.

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 334.

2 Do one of the following:

e To create a new filter, click New. In the dialog box that appears, type
a name for your new filter, then click OK.

e 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.
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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
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 310.

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.

e 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.
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:
e To apply an array filter, click Array Filters > Apply.
e To apply a feature filter, click Feature Filters > Apply.
¢ To apply a design filter, click Design Filters > Apply.

2 Mark the check box next to the desired filter.
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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.

2 Mark No Filter.

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.

1 Click the Preprocessing tab.

2 Under Normalization, in GC Correction, mark Apply.

GC Correction is recommended for SNP Copy Number and LOH analyses.

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 247.
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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 199 on page 482.

To apply diploid peak centralization

The diploid peak centralization algorithm is new to Agilent Genomic
Workbench 7.0. It works similarly to the legacy centralization algorithm
offered in earlier versions, but instead of setting the most common ploidy
state to zero, diploid peak centralization sets the diploid state to zero,
even if the diploid state is not the most common ploidy.

1 Click the Preprocessing tab.

2 Under Normalization, in Centralization, mark Diploid Peak.

To apply legacy centralization

The legacy centralization option is the same centralization algorithm
available in earlier versions of Agilent Genomic Workbench. It adds or
subtracts a constant value from each log ratio measurement. This
recenters the log ratio values so that the zero-point reflects the

most- common- ploidy state.

1 Click the Preprocessing tab.
2 Under Normalization, in Centralization, mark Legacy.
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 “Legacy Centralization
Algorithm” on page 476.
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You can quickly check the status of the legacy centralization setting. If a bold, black C
appears in the Status Bar at the bottom of the window, legacy centralization is turned on.
The C is gray if legacy centralization is not turned on. See “Status Bar” on page 247.

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:
¢ 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.

¢ (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 64 and “To select an experiment” on page 96.

2 Add the arrays to be combined to the experiment. See “To add arrays
to an experiment” on page 66.
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3 Assign the same value to the ArraySet attribute of every array you
want to combine. Follow these steps for each array:

d

In the Experiment pane of the Navigator, right-click the name of the
array, then click Show Properties.
The Microarray Properties dialog box appears.

Next to the ArraySet attribute, under Value, click E
The field becomes active.

Type a value in the text box. Type the same value for the ArraySet
attribute of every array.

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.

b Set any of these options, as desired:

* Select Normalization - Select None or Centralization (legacy).

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.

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.
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+ 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 139.

+ If the original arrays you combined change, you can manually update the combined
array. Fuse the same set of arrays again.

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 487.

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.

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 487.
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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.
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.

e To display the QC metrics of a specific Agilent array — In the Data
or Experiment panes of the Navigator, right-click the name of the
array. In the shortcut menu that appears, click QC Metrics.
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¢ To display the QC metrics of all Agilent arrays associated with a
genome build within a specific design folder — In the 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 400.

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.

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 427.
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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 527.

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 (5 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 193 and
“Aberration Detection Algorithms for CGH Analysis” on page 490 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. See “To apply
fuzzy zero correction” on page 144.

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 193.

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 192.

+ 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 483 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 247.

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 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 558.

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 an aberration calculation
(ADM-1, ADM-2, or CBS) in the Analysis tab. GC Correction and Diploid Peak Centralization
(on the Preprocessing tab) are recommended.

To manually reassign, add, or delete peaks

Peaks and copy numbers assigned by the software can be displayed
graphically and changed, if desired.

1 If the experiment contains CGH+SNP arrays, in the Analysis tab, under
SNP Copy Number, mark Calculate.

If the experiment contains only CGH arrays, marking Calculate is not
necessary.

2 Mark Manually Reassign Peaks.

The Manually Reassign Peaks dialog box opens to the CGH&SNP Fit
Plots tab. See “Manually Reassign Peaks” on page 377.

3 If the experiment contains multiple microarrays, click the arrow next to
Select Microarray and select the microarray for which you want to
make changes.
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4 To change a copy number assignment for a peak:

a In the table in the center of the dialog box, locate the peak of
interest, and click the Copy Number you want to change.

The data points in the graphs for that peak turn green.
b Type the new copy number for the peak.
¢ Click ReCalculate.

The graphs are updated to display the changes.

5 To delete a peak:

a In the table in the center of the dialog box, locate the row for the
peak you want to delete. Under Delete, click the red X:

|

A confirmation dialog box appears. Click Yes.
b Click ReCalculate.

The graphs are updated to display the change.
To add a peak:
a Click Add Peak at the bottom on the dialog box.

The Add Peak dialog box opens. See “Add Peak” on page 254.
b Next to CN Value, type the copy number for the new peak.

¢ Click the arrow next to Log Ratio to display a list of log ratios for
intervals that have probe counts greater than the current smoothing
window size. Select the interval you want to use for the new peak.

d Click Add.

The Add Peak dialog box closes and the graphs are updated to
display the change.

To accept the changes you made in step 4, step 5, and step 6, click
Accept.

OR

To reset the peaks back to the original settings, 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 568.

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.

To view CGH&SNP QC metrics

Peaks and copy numbers assigned by the software can be displayed
graphically and changed, if desired.

1 If the experiment contains CGH+SNP arrays, in the Analysis tab, under
SNP Copy Number, mark Calculate.

If the experiment contains only CGH arrays, marking Calculate is not
necessary.

2 Mark Manually Reassign Peaks.

The Manually Reassign Peaks dialog box opens to the CGH&SNP Fit
Plots tab. See “Manually Reassign Peaks” on page 377.

3 If the experiment contains multiple microarrays, click the arrow next to
Select Microarray and select the microarray for which you want to
view the metrics.

4 Select the CGH&SNP QC Metrics tab to see a listing of the metrics. See
“CGH&SNP QC Metrics tab” on page 384.
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Displaying Results Before Selecting Discovery Options

This 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 23 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 152.

@212 4: 55046608-72654109, 17.6 Mb

4 .

g LY &

T :

e ry o x

: 3 g

o

=+ ® o T L) 1 T - - | e g
I I ! !
55 Mb 57 b 60 M 3 M 66 Mb

4

42 02

~ o
& & & F
I A ]

:FeatureNum || Description .

190079

.. |chrd 63904574 63904633 185111 5 chr4:06390,

#_16_P167... |chrd 63929502 B3IZ9861 106229 5 chrdi06392.., |-
A_18_P147... |chrd 63957336 6335745 85669 5 chrd: 06395, |-
A_16_P167... [chrd 63997346 63397905 224162 5 chrd:06399.., |-
A _16_P167... [chrd 64014644 64014703 21990 - chra:06401.., |-
A_16_P167... [chrd 64041306 64041365 5740 5 chr4:06404... |-
A _16_P167... [chrd 64062435 E4062494 28351 r chr4:06406... |-

Figure 23  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 96.

¢ 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

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

View data in a region of the + In Chromosome View, in the scatter plot, drag the pointer
selected chromosome over the desired region.
Gene View expands (or shrinks) to show only the selected
region. Tab View scrolls to the new cursor location.

Zoom in and out in Gene View + Click | £ to zoom in.

+ Click £ to zoom out.

Scroll through the selected * Click | to scroll up.

chromosome + Click ¥ to scroll down.
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To do this

Follow these steps

Re-center Gene View or
Chromosome view

Move all views to a specific
genomic location

Center all views on the
location of a specific gene

Center Chromosome and
Gene views based on data in
Tab View

Scroll to a specific column in
Tab View

Search for a specific column
entry in Tab View, and move
the cursor there

View the exact chromosomal
location of the cursor

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

a Click Home > Go To Gene/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.

a Click Home > Go To Gene/Genomic location.
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.

» InTab View, click any entry in any table, except a column
heading.
Chromosome and Gene views become centered on the
genomic location corresponding to the selected entry.

a In Tab View, right-click any column heading, then click
Scroll To Column.
The Scroll to Column dialog box appears. See “Scroll to
Column” on page 413.

b In Select Column, select the desired column.

¢ Click OK.

a In Tab View, right-click any entry except a column heading,
then click Find in column.

The Find in column dialog box appears. See “Find in
column” on page 336.

b Setthe 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.

+ At the bottom of the main window, look at the first cell of
the 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 247.
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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 96.

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 444.

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 plot in
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

Show or hide the analysis
results

Show a separate result plot in
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.

CGH Interactive Analysis User Guide



Setting Up CGH Interactive Analysis 4

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 274.

3 Click OK.
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Displaying Results with Discovery Options
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This section explains how to create, modify, and apply aberration filters
and LOH filters, and how to 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 by
creating and applying an aberration filter.

1

Click Discovery.

The ribbon displays an option to create, edit and apply an aberration
filter.

Click Aberration Filters > Edit Filter.

The Aberration Filters dialog box appears. See “Aberration Filter” on
page 249.

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.

e To edit an existing filter, select its name.

The name of the filter and its conditions appear in the dialog box.
Change the condition values of the filter, as desired.
To restore changed values to their original values, click Reset.
Change the conditions of the nesting filter, as desired.

See “To add a nesting filter” on page 158.

6 Click Update to save the filter.

Click Close.

To apply or remove a filter, see “To apply a filter” on page 134 or “To
remove a filter” on page 135.

To restore the previous values after you update them, you must retype the values manually.
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To create or modify a LOH filter

You can filter the LOH results by creating and applying a LOH filter.
1 Click Discovery.
The ribbon displays an option to create, edit and apply a LOH filter.
2 Click LOH Filters > Edit Filter.
The LOH Filter dialog box appears. See “LOH Filter” on page 376.
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.

e 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 134 or “To
remove a filter” on page 135.

To restore the previous values after you update them, you must retype the values manually.
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To add a nesting filter

In Agilent Genomic Workbench 7.0, to add a nesting filter to your
aberration results, you create or edit an aberration filter to include the
nesting filter condition.

1

Click Discovery.

The ribbon displays an option to create, edit and apply an aberration
filter.

Click Aberration Filters > Edit Filter.

The Aberration Filter dialog box appears. See “Aberration Filter” on
page 249.

In the Name drop-down list, select an existing aberration filter, or click
New to create a new aberration filter.

See “To create or modify an aberration filter” on page 156.

In the Aberration Filter dialog box, mark the Maximum Nesting Level
check box.

In the adjacent text field, type a whole number from 0 to 2147483647.

Nested aberrations are aberrations within other aberrations. If the
maximum nesting level is set to zero, the program reports only the
parent aberration, without any child (nested) aberrations. If the
maximum nesting level is set to 1, the programs reports the first level
of child aberrations.

If you want to apply the nesting filter using the algorithm from earlier
versions of Agilent Genomic Workbench, mark the Use Nesting in
Legacy Mode check box.

When this option is marked, the program first applies the nesting filter,
then applies the aberration conditions. In some cases, this can cause
the program to omit child aberrations that would have passed the
aberration conditions had they not been excluded by the nesting filter.

When the legacy mode option is not selected, the program applies the
nesting filter after the aberration conditions. In this case, if a parent
aberration is omitted by the aberration conditions, but the child
aberrations pass the aberration conditions, then the child aberrations
are promoted a level in the nesting order and the nesting filter
determines whether or not to keep them.

Click Update to save the filter.
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8 Click Close.

To apply or remove an aberration filter, see “To apply a filter” on
page 134 or “To remove a filter” on page 135.

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 98.

2 In the Discovery tab, under Common Aberration, click Text.

The Create Common Aberration dialog box appears. See “Create
Common Aberration” on page 286.

3 From the list of available algorithms, select one of the methods for
calling common aberrations. See “Common Aberration Analysis” on
page 532 for more information on the available common aberration
algorithms.

4 1If 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.
Change the input parameters if necessary.

6 Type a name for the new common aberration node to be created in the
Navigator.
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Choose to create either a new experimental result or a common
aberration node under an existing result.

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.

Click OK.

The Navigator updates the node list with Common Aberrations.

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 350.

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 350 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 348.

To explore the aberrations found in each array, click the < and >
buttons to step through the genome one chromosome at a time.
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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.

7 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.

8 Click Common Aberration to continue.

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 373.

Click New. An Input text box appears.
3 Type a name for your new filter, then click OK.

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.
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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.

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.

If necessary to distinguish from other gene lists, change the color code
for the gene list node.

Click OK, and then Close to proceed.

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 360.

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.
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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 362.

2 In the table, click a chromosome of interest.

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 373.

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.
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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 289.

2 Type the attributes for the genes to be included in the gene list.
3 Click OK, then click Close.

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 284.
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.
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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.
See “Correlation Analysis Setup” on page 280.

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 282.

5 Click OK to accept the results.

For details on this kind of analysis, see “Algorithms for Joint
CGH- Expression Analysis” on page 550.

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.

CGH Interactive Analysis User Guide 165



4

166

Setting Up CGH Interactive Analysis

5

See “Enrichment Analysis Setup” on page 323.
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.
Click Continue if the pairs are matched.

The Correlation Results dialog box appears. See “Correlation
Results” on page 282.

Click OK to accept the results.

For details on this kind of analysis, see “Algorithms for Joint
CGH- Expression Analysis” on page 550.

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 536.

1

Set up an experiment with at least two arrays. See “To create a new
experiment” on page 64.

Select the experiment, select the desired arrays, then apply an
aberration detection algorithm. See “To apply the aberration
algorithm” on page 143.

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 316. 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.
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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.

e 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 300.

6 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.

* 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 536
and “Enrichment Analysis - the Hypergeometric distribution” on
page 579.

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 355.

You can customize and export the information in this dialog box in
several ways:
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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

Create a list of genes found in
a differentially aberrant region

To resize all or part of the
dialog box

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 169.

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 At the 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.

a At the bottom of the dialog box, in the table of differentially
aberrant regions, click anywhere within a row to select it.

b Click Create Gene List.
The Create Gene List dialog box appears. See “Create Gene
List (from common or differential aberration results)” on
page 292. 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.
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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.

2 At the top of the dialog box, click Create Filter.

The Interval Filter dialog box appears. See “Interval Filter” on
page 373.

3 Do one of the following:
e To create a new filter, click New.
* To modify an existing filter, select its name.

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.

CGH Interactive Analysis User Guide 169



4  Setting Up CGH Interactive Analysis

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 143.

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 422.
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 143.

2 Click Discovery > Heatmap.
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The Aberration Heatmap dialog box appears. See “Aberration
Heatmap” on page 252. Amplifications appear as red bars, and deletions
as green bars. The brightness of each bar reflects the magnitude of each
aberration. Figure 24 shows an example heatmap for two arrays.

berration Heatmap

§822502T05_251 469814934 _3501_CGH-v4_95_Feh07_1_2 (4 43E7 0.029)

ani

Figure 24  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.
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Task Instructions

Display the genomic » Place the pointer over the desired point.
coordinates and data value of

1ates ¢ 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.
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 52.

2 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 64
and “To associate a genotype reference with a CGH+SNP array” on
page 67.
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3 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.

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 145.

5 Select the Discovery tab, then click Generate Genotype Reference.

The Generating Genotype Reference File dialog box appears. See
“Generating Genotype Reference File” on page 340.

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.
8 Under Input Parameters, select a Level of confidence

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 260.

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 346.

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 452.

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.
Select the options for Report Type.

¢ Do not mark Only LOH Report. Marking this check box generates a
LOH report. See “To generate a LOH Report” on page 177.

¢ To report aberrations without any nested structure, mark Report Flat
Aberration Intervals.

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 452.

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 a 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.

Mark Only LOH Report. Marking this check box limits the report to
LOH regions only.

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 “LOH
Report” on page 452.

In order to generate a LOH report, you must first select to calculate SNP copy number and
LOH in the Analysis tab.

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 430.

Click Browse to move to the folder where you want to save the probe
penetrance summary report and type a file name.

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.
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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.
2 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 301.
5 Click OK.

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 301 to learn
how to change the settings for the report.

4 Click OK.
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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 178.

The Run Cytogenetic Report dialog box appears. See “Run Cytogenetic
Report” on page 410.

2 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.

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.
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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.

Click Cyto-Report > “template name”.

The Run Cytogenetic Report dialog box appears.

See “Run Cytogenetic Report” on page 410.

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.
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.

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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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 248.

Figure 25 shows the main window of Agilent Genomic Workbench 7.0, and
identifies its main parts.
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Switch Application Menu

CGH

ChiP

CH3

SureSelect Target
Enrichment

l-:_}.Switch Application ¥

& ceH

0 ChIP-on-chip

O chs

O SureSelect Target Envichrient

Figure 26  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.

(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.

(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.

(Separate license required) Import and display data from
microarray-based studies of genomic methylation patterns.

Use the Quality Analyzer function for SureSelect Target Enrichment. 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 Sample Manager Workflow Preprocessing Analysis Discovery Reports View Tool Help
4 ] Save GaTo
(1, User g:  Import Export & Create i ; & 5 : 3
s B s .ji Experiment Gene|Genomic Print Iﬁu Exit
LS. ¥ v ™ »
{3 Preferences. .. @ . Experiment Fa: .

Figure 27  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.

| 5 : Save GoTo
(&, User @ Import = Export J Create i i _. £ = . .
L{i} Preferences... Al v N9 v 4 Experiment : :};F;Ei;ment » Eﬁ:;:’)ﬁf‘enomlc Ep”nt m' Exit

Figure28 Home command ribbon

User Preferences Opens the User Preferences dialog box with the following tabs:
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Tab

Description

Tracks

Miscellaneous

License

Opens a dialog box that lets you manage the tracks to display in
Genomic Viewer and how they appear. See “Tracks tab” on
page 437.

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 439.

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 440.

Import Opens a menu of file types that you can import:

Option

Description

Array Files

Design 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 365 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 365 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 365
and “To import a UDF file” on page 56.

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 365 and “To import Agilent GEML
design files” on page 52.

» 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 365 and “To import Axon design
files” on page 53.
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Option Description

Genome Build Opens the Import Genome Build dialog box, where you can import
Agilent-supplied genome build files. See “Import Genome
Build” on page 370 and “To import a genome build” on page 54.

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 372 and “To import tracks” on page 59.

Array Attributes Opens the Import microarray attributes dialog box, where you can
select a microarray attributes file. See “Import” on page 365.

Experiments Opens the Import Experiments dialog box, where you can select a
ZIP format experiment file for import. See “Import” on page 365
and “To import an experiment file” on page 60.

Filters Opens the Import dialog box, where you select a filter file to
import. For more information, see “Import” on page 365 and “To
import filters” on page 61.

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 61.

Probe ID List Opens the Import Probe ID List dialog box, where you select a .txt
file that contains specific probe IDs. You can create a design filter
to exclude these probes from the analysis. See “To import a probe
ID list” on page 62.

Export Opens a menu that lets you export several kinds of files.

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 329 and “To export experiments” on
page 89.

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 330 and “To export filters” on page 91.
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Option Description

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 333 and “To export tracks” on page 90.

Probe ID List Opens the Export Probe ID List dialog box, where you can select
one or more probe ID lists to export as a .txt file. See “To export a
probe ID list” on page 90.

Opens the Create Experiment dialog box, where you can create a new,
empty experiment and add data to it. See “Create Experiment” on
page 288 and “To create a new experiment” on page 64.

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 345.

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, Normalization, 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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Figure 30  Preprocessing commands — 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 257.

¢ 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-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 334.

¢ 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.
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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 310.

¢ 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.

Normalization

Mormalization
Centralization EiC Correckion
Liploid Peak  Legacy Threshold Bin Size| | Apply Window Size Plat

v M fo o b ) Distrbution |

Figure 31  Preprocessing commands — Normalization

The options in the Normalization group consist of applying a centralization
algorithm to center the log ratios values (diploid peak centralization or
legacy centralization) applying GC correction to correct artifacts associated
with the GC content of genomic regions. You can also view corrected and
uncorrected log ratio data.

Centralization = Applying centralization recenters log ratio values around zero by finding a
constant value to subtract from or add to all values. In Agilent Genomic
Workbench 7.0, to centralize log ratios values, you have a choice of diploid
peak centralization and legacy centralization. The diploid peak option is
the recommended centralization algorithm. The legacy option is identical
to the centralization algorithm offered in earlier versions of Agilent
Genomic Workbench. See “Preprocessing Algorithms” on page 476.

¢ Diploid Peak - Mark the check box to apply diploid peak centralization
to the log ratio data. The algorithm sets the log ratios of the diploid
regions to zero.

CGH Interactive Analysis User Guide 189



5  CGH Interactive Analysis Reference

e Legacy - Mark the check box to apply legacy centralization to the log
ratio data. The algorithm sets the log ratios of the most-common- ploidy
state to zero.

If you mark Legacy for the centralization option, make selections for
Threshold and Bin Size:

e Threshold: 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 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.

e Bin Size: This value is used to average contiguous probes across the
genome. This makes the calculation faster. The default value is
recommended.

GC Correction 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. GC Correction is recommended for SNP Copy
Number and LOH analyses.

e Apply: Mark this option to apply GC Correction to the log ratio data.

e Window Size: 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, 10 kb, and 40 kb surrounding each CGH probe.

Plot Distribution  Click this button to open a plot that shows corrected and uncorrected log

ratio data.
Combine
Zombing
Design Feplicates-
Intra Array Inter Array Group By

Fu; B E Amt Cy3 used(ugj?ﬂl

Figure 32  Preprocessing commands — Combine
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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 487.

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 259, and “To combine (fuse)
arrays” on page 137.

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 139.

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 139.

Group By Select an array attribute. The program combines replicates from arrays
that have the same value assigned to the attribute you select.

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 98.
Combining replicates in very large arrays, or from many arrays, can
require extended computation time.

QC Metric
Qc
|_|:|_| Mekric...

Figure 33  QC Metric command
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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 400 and “To display QC
metrics of arrays and set array QC status” on page 140.

Analysis command ribbon

The Analysis command ribbon lets you select parameters for the analysis
algorithms.
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Figure 34  Analysis command ribbon

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 444.
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¢ 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.

e 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 527.

Line width  Select the thickness (in pixels) for the moving average line plots. You can
select a thickness from 1 to 5 pixels.

Window 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 491. 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
rAberration
Show Algorithm Threshold  [Fuzzy Zero— -State Parameters
W som-t 4] o o e = |
0.1 _ﬂ 50 | P E :

Figure 36  Analysis commands — Aberration

You use the settings under Aberration to select, configure, and apply an
aberration algorithm to the selected array data.
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Show

Algorithm

Threshold/Slider

194

Fuzzy Zero

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 444.

Select one of these aberration detection algorithms:
e Z-score

e ADM-1 (Aberration Detection Method 1)

e ADM-2 (Aberration Detection Method 2)

¢ CBS (Circular Binary Segmentation)

e HMM (Hidden Markov Model)

For more information on these algorithms, see “Aberration Detection
Algorithms for CGH Analysis” on page 490.

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 493), 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 491).

+ 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).

(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
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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 483.

State Parameters (HMM algorithm only) See “HMM” on page 497. 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.

e 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 588.

SNP Copy Number

SMP Copy Mumber
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Conf. Lewvel Feassign Peaks

74 TE

Figure 37  Analysis commands — SNP Copy Number

Calculate

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 471.

Calculate  Mark this box to turn on calculation of SNP copy number calculation.

SNP CN Conf. This number represents a threshold, or confidence value that is used to
Level 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

Reassign Peaks

196

Calculate

Threshold

When you mark this box, the Manually Reassign Peaks dialog box opens,

where you can review the peaks identified by the software. If desired, you
can add peaks, delete peaks, or change a peak’s copy number assignment.
See “To manually reassign, add, or delete peaks” on page 145. Additional
tabs in this dialog box display the CGH distributions and the CGH&SNP

QC metrics.

In order to calculate SNP Copy Number, you must first select an Aberration Algorithm in the
Analysis tab. GC Correction and Diploid Peak Centralization (Preprocessing tab) are
recommended.

LOH

LOH
Calzulate Threshald

¥ Fr

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 568.

Mark this to enable calculation of LOH regions.

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.

Cormrmon Aberration araphical Penetrance SMP
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Figure 39  Discovery command ribbon

Aberration Filters and LOH Filters
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Figure 40  Discovery commands — Aberration and LOH Filters

Aberration filters and LOH filters reduce the number or extent of
aberrations that the program displays, based on parameters defined in the
filter. You can also use an aberration filter to apply a nesting filter to the
analysis.

If you click Aberration Filters or LOH Filters, another menu opens with
these options:

Apply ¢ Opens a menu that shows all available 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 or LOH Filters dialog box,
where you can create, change, or delete filters. See “Aberration
Filter” on page 249 and “LOH Filter” on page 376.
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Graphical

The program always applies all four filter conditions in the order in which they appear in the
Aberration Filters and LOH Filters dialog boxes. 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.

Common Aberration

Zommon Aberration
hm' Text Eﬁl Graphical

Figure 41 Discovery commands — Common Aberration

Opens the Create Common Aberration dialog box. See “Create Common
Aberration” on page 286. 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.

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 350. 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.
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Graphical 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 360. This report displays
graphically the percentage of selected arrays that have a significant
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.

Interval Opens the Graphical Interval Penetrance Summary in a new window. See
“Graphical Interval Penetrance Summary” on page 362. 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} E CNVR

Figure 43  Discovery commands — CNVR
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Correlation
Analysis

Enrichment
Analysis

(Copy Number Variant Region) Opens the Create CNVR dialog box. See
“Create CNVR” on page 284. 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 542.

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.

Opens another menu with the options listed below. A correlation 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 280.

Perform - (If available) Runs the correlation analysis you previously
configured.

Opens another menu with the options listed below. You can run a

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 323.
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Perform - (If available) Runs the enrichment analysis you previously
configured.

Differential Aberration

El Differential

| Aberration

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 316. After running the analysis, the Graphical Differential Aberration
Summary dialog box appears. See “Graphical Differential Aberration
Summary” on page 355. Differential aberration analysis reveals aberrations
that are significantly different in different samples.

Clustering

)
“1 Clustering

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 422. 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 539.
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Heatmap

S,
A 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 252.

Generate Genotype Reference

SMP

.. Generate
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 340.
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Reports command ribbon

CGH Aberration SMP Genokbype Aberration & LOH Penetrance
Cyto
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Manager Text Graphical E Text Text Cx |Probe e

¥

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.

Report Manager Opens the Report Management dialog box where you can view and manage
reports created with Agilent Genomic Workbench. See “Report
Management” on page 408.

CGH Aberration

Text 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 260.

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.

Graphical 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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Genotype

Text

Probe

Design/Edit
Template

SNP 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 Setup” on page 428 and “SNP Genotype Report” on
page 452.

Aberration & LOH

Opens the Aberration & LOH Report dialog box, where you select to
generate a report with all aberration types (an Aberration & LOH Report),
or only with LOH results (a LOH Report), and select a location and name
for the report. The report is saved in .xls format, See “SNP Aberration &
LOH Report” on page 452 and “LOH Report” on page 452.

Penetrance

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 430. 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.

Opens the Design/Edit Cytogenetic Report Templates dialog box, where
you can create, change, or delete the cyto report templates available in the
program. See “Design/Edit Cytogenetic Report Templates” on page 301.
See “To create a new Cyto Report template” on page 178, and the topic
following it. You can use these templates to generate cyto reports for
individual samples or microarrays.
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“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
report, and select a location for it. See “Run Cytogenetic Report” on
page 410. The program generates a separate PDF format file for each
array. See “To generate a cytogenetic report” on page 179.

View command ribbon

The View command ribbon lets you change the display of data and results
in Genomic Viewer.

Wigw In Table—————— Cyto band info MonUnique Probes
(., View -, Copy @& Show B B = E
L {:} Preferences = v ¥ Signal Intensity  Annotation Wiew In Gene View Highlight

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 444.

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 91.

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.
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Show

Signal Intensity

Annotation

View In Gene

View

Highlight

Show

Option Description
Chromosome view Copies only Chromosome View to the Clipboard as an image.
Gene view Copies only Gene View to the Clipboard as an image.

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

206

Plugin

p{tL-l—'Plugin 2 Etjtgt::gs
w v C§°

Figure 51  Tool command ribbon
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Plugin

Plugins are ancillary programs that process the selected array data in the
active experiment in specific ways.

Opens a menu with the options listed below. If you or another user has
created custom plug-ins, they also appear in this menu.

CGHSmooth Opens the CGHSmooth Parameters dialog box. See “CGHSmooth
Parameters” on page 261. 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.

Echo Example 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 318.

MovAvg Example  Opens the MovAvg Example Parameters dialog box. See “MovAvg Example
Parameters” on page 391. 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:

CGHSmooth 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 261.
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MovAvg Example

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 391.

Help command ribbon

208

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

Application Sample Data r
Q@: Guide 0 Manager @Workﬂow Q@ Viewing lﬂ) About
Figure 52  Help command ribbon for the CGH module

Table4  Table of Agilent Genomic Workbench Help

Help Command Action
Application Guide Opens the Agilent Genomic Workbench user guide for the selected module.
Sample Manager 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.

Workflow 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.

Data Viewing 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).

About Opens a message with information about the version number and copyright
of the program.
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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
This section describes the parts of the Navigator, and the shortcut menus
and other functionality available within it.
— ]
Search i
[ £ ~— Search Pane
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Figure 53  Navigator panes
The Navigator shows the array data, experiments, and other content
stored in Agilent Genomic Workbench. It contains the following panes:
210
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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".

Data Contains microarray data files, organized by application type, then
by design and 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 “Data pane —icons, special text, and buttons” on page 214

and “Data pane — actions and shortcut menus” on page 215.

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 217.

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.

= Probe ID Lists are collections of probes identified by their probe
ID. You can create them within the program, import and export
them, and use them as an attribute in a design filter.
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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

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

Detach button

Resize buttons

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 75. It also contains several buttons that
you can use to move, hide, show or resize the Navigator.

Search term box Detach Resize

‘Search 1 Search term
| clear button
hats X .2
i Wi | | Heafs | ¥ | Search button
Scroll buttons Pane list
button

Figure 54  Navigator — Search pane

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.
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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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Data pane — icons, special text, and buttons

Item Comments

;j An unexpanded folder (domain) that contains subfolders or other items.

T | 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.

Chz A methylation array design. This folder contains array data for the design, organized

by genome build.

C&H A CGH array design. This folder contains array data for the design, organized by
genome build.

L+ 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.

CHIF A ChIP array design. This folder contains array data for the design, organized by
genome build.

Blild A genome build folder within a specific design folder. This folder contains arrays for
the specific genome build and design.

- A single array data file.
as Data created from a multi-pack array.
red text  Anitem 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 Data pane from the Navigator, and opens it in a, separate
window.

- (Collapse button, available only if the Data pane is not collapsed) Collapses the Data
pane, and shows its title bar at the bottom of the Navigator.

= (Expand button, available only if the Data pane is collapsed) Expands the Data pane.
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Data pane — actions and shortcut menus

The Data pane of the Navigator shows available content items that are

stored in the program for the selected application type, and any external
content that you imported.

Data Folder

e Double-click any folder to expand or collapse it.

¢ Double-click an imported designs folder (ChIP, Expression, CGH, CH3)
to display the imported designs for that data type.

¢ Double-click the name of a genome build folder to display imported
arrays for that build.

Design Folder

¢ Right-click the name of a design folder to display these options:

Option Description

Update 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 “The Design Properties dialog box appears. See
“Design Properties” on page 312.” on page 76.

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 436.

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:
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Option Description

Show Properties Opens the Design Properties dialog box. See “Design Properties” on
page 312.

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 410. 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 179.

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 400, and “To display QC metrics of arrays and set array
QC status” on page 140.

Delete Opens a Confirm dialog box. If you click Yes, the program permanently
deletes all of the arrays in this genome build folder.

Individual Arrays

¢ Right-click the name of an array to display these options:

Option Description

Show Properties Opens the Microarray Properties dialog box. See“Microarray
Properties” on page 387 and “To display or edit array attributes in an
experiment” on page 72.

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 410. 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 179.

QC Metrics 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 400, and “To display QC metrics of arrays and set array
QC status” on page 140.
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Option Description

Rename Opens an Input dialog box, where you can type a new name for the

array. Click OK to rename the array.

Delete Opens a Confirm dialog box. If you click Yes, the program permanently

deletes the array.

e Drag an array from the 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.

Experiment pane — icons, special text, and buttons

Item

Comments

=
7|

[Hz

LiH

CaH+

Exp

CHIF

Build

Click to expand a folder and display its contents.
Click to collapse a folder and hide its contents.

A folder that contains files or other folders. A folder with a W means that it contains
workflow results. See the Workflow User Guide.

A methylation array design. This folder contains array data for the design, organized by
genome build.

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
genome build.

A gene expression array design. This folder contains array data for the design, organized
by genome build.

A ChIP array design. This folder contains array data for the design, organized by genome
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

) Anarray that is not selected for view and analysis.

El An array that is selected for view and analysis. The specific color of this icon can vary.
'€l A-calibration array.

- An empty folder.

do 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 opens itin a,
separate window.

4

- (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.
= (Expand button, available only if the Experiment pane is collapsed) Expands the

Experiment pane.

Experiment pane — actions and shortcut menus

4
o

Experiment
| Experiments
[ ] CGH_EXP
-4 CGH Four-Pack
=-[EHES 014693
¢ E+-Biild ha1s
EI _ 4 Arrays
Lo .I 1J522502705_251469814934_501_CGH-v4_95_Feb07_1_1
.I 1J522502705_251469814934_501_CGH-v4_95_Feb07_1_Z
.I 1J522502705_251469814935_501_CGH-v4_95_Feb07_1_1
.,I 1J522502705_251469814935_501_CGH-v4_95_Feb07_1_Z
: - 4 Calibration Arrays
EI JResuIts
=% W'_5H Four-Par

-
i

»

E
| -

Figure 55 Expanded Experiment Pane
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You can use many items in the Experiment Pane of the Navigator to open
shortcut menus or take other actions.

e 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.

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 288), 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 64.

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 329 and “To export experiments” on page 89.
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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 151.

+ 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
Result

Show Properties

Sample Attributes

Export

Cyto-Report

QC Metrics

SNP QC Metrics

Opens a dialog box that asks if you want to save the results of the
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 277.

« 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.

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 326.

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 412.

Opens the Export Experiments dialog box, where you can export this
and other experiments as a single ZIP file. See “Export
Experiments” on page 329, and “To export experiments” on page 89.

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 410. 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 179.

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 400, and “To display QC metrics of arrays and set array
QC status” on page 140.

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 427. These
same metrics, and others, are displayed in the Manually Reassign
Peaks dialog box. See “Manually Reassign Peaks” on page 377.
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Option Description

Edit Array Color 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 321.

Edit Array Order 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 322.

Rename Opens an Input dialog box, where you can type a new name for the
experiment. Click OK to rename the experiment.

Delete 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.
Expand Node Expands the selected node to display all folders and their contents.

Collapse Node 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 410. 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 179.

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 400, and “To display QC metrics of arrays and set array
QC status” on page 140.

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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Individual Arrays

¢ In a specific experiment, right-click the name of an individual array to
display these options:

Option Description

Select (Available only if the array is not already selected) Selects the array for
display and analysis.

Deselect (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.

Select for Calibration  (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.

Deselect from (Available only within the Calibration Arrays folder.) Designates the

Calibration 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.

Rename 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.

Delete 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 Opens the Microarray Properties dialog box, where you can view and
edit microarray attributes. See “Microarray Properties” on page 387.

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 72.

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 410. After you select a location, the program generates a PDF
format report for the array. See “To generate a cytogenetic report” on
page 179.

QC Metrics Opens the QC Metrics Table for the array. The QC Metrics Table is
available only for Agilent arrays. See “QC Metrics Table” on page 400,
and “To display QC metrics of arrays and set array QC status” on
page 140.

Edit Array Color Opens the Select Color dialog box, where you can select a display
color for the array. See “Select Color” on page 416.

Edit Array Order 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 322.

Results Folder

e In the Results folder of an experiment, right-click the name of a saved
result to display these options:

Option Description

Restore result Replaces the result that appears in Genome, Chromosome, Gene, and
Tab Views with the saved result. See “To restore a saved result” on
page 152.
The experiment associated with the saved result must be the selected
experiment.

Rename Opens an Input dialog box. Type a new name for the result, then click
OK.
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Option Description

Delete Opens a Confirm dialog box that asks if you want to delete the result.
Click Yes to delete the result from the experiment.

Show Properties 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 398.

¢ 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 Opens the Copy Number Variant Region dialog box, where you can
view the attributes of the CNVR. See “Copy Number Variant
Region” on page 279.

Show CNVR(s) (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.

Hide CNVR(s) (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.

Compare CNVRs 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 273. The program creates a *.xIs file that
contains the comparison results. You can open this file in Microsoft

Excel.
Generate Text Opens the Select Report File dialog box, where you can select a
Summary location for the CNVR text summary. The program creates a *.xls

format file that you can open in Microsoft Excel.

Create Gene List 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 291. The program
creates a gene list that contains the genes found within the CNVR(s).

Rename 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 397.

(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

Item Comments
Click to expand a folder and display its contents.
=l Click to collapse a folder and hide its contents.
e | A folder that contains files or other folders.
- An individual gene list, track, or probe ID list.
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 79
and “Import” on page 365.

* 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 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 339 and “To
display the genes in a gene list” on page 79.
Rename Opens an Input dialog box, where you can type a new name for the
gene list. Click OK to accept the new name.
Delete Opens a confirm dialog box that asks if you are sure you want to
delete the gene list. Click Yes to confirm.
Save As 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 89.
Add to Gene List 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 253 and “To add one gene list to another” on page 80.
Highlight (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 115.
Show Only (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 115.
Show All (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 115.
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 372 and “To import tracks” on page 59.

Export Tracks Opens the Export Tracks dialog box, where you can select

Combine Tracks

tracks for export as a single BED format track file. See “Export
Tracks” on page 333 and “To export tracks” on page 90.

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 271 and “To combine tracks” on page 86.

Track name

e Right-click the name of

a track to display these options:

Option

Comments

Show In Ul

Show in Report

Genomic Boundaries

Show In UCSC

View Details

Rename

Delete

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 117.

Mark this option to display the track in the reports.

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.

Opens the UCSC Genome Browser in your Web browser and
uploads the track. You can then display the track.

Opens a table that displays all the chromosome locations
defined in the track. See “Track” on page 431.

Opens an Input dialog box, where you can type a new name for
the track. Click OK to rename the track.

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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Probe ID List folder

¢ Right-click the Probe ID List folder to display an Import Gene List
option and an Export Gene List option. See “To import a probe ID
list” on page 62 and “To export a probe ID list” on page 90.

¢ Double-click the Probe ID List folder to show or hide its probe ID lists.

¢ In the Probe ID List folder, right-click the name of a probe ID list to
display these options:

Option Description

Show Properties Opens the Probe ID List dialog box, where you can display the list of
probes. You can also edit the description of the probe ID list. See “To
display the properties of a probe ID list” on page 84.

Rename Opens an Input dialog box, where you can type a new name for the
probe ID list. Click OK to accept the new name.

Delete Opens a confirm dialog box that asks if you are sure you want to
delete the probe ID list. Click Yes to confirm.

Genotypes pane

4
a

Genokypes

4 Genaotypes

e Yoruba Male (MA18507)
European Male (NA12891)
Yoruba Female (MA18517)
Chinese Female {MNAL13579)
- European Female (NA12878)
e GR1G9GT
E GR19751

] 4

Figure 56  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.
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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:
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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
— :

1 2 3 4 5 G 7 =] a o 11 12

Selected
chromosome

13 14 445 16 17 18 19 o 21 22| X h

EEEEEHH E

The view cursor =L

F .

Figure 57  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 241.

On the selected chromosome, click anywhere to reposition the cursor.
See “The View Cursor” on page 241. 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 444.

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

4
H

Resize buttons\ / Detach button

Log ratio axis

pEz.az

777
R332
p21.3

211
| ®

13 -
/ En.n lot
area
Cytobands atz

q132

Chromosome name

q21.1
q21.31

q21.33
qa2.2

| / Selected region

Chromosome
q23

<&—The view cursor

25
32

q27.1
qiT3

Figure 58 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.

e 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 241.

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 241.

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 444.

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 59  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 235.
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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 117, and “To show gene
lists in Gene View” on page 115.

* 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 107.

e The location of the cursor matches the location of the cursors in
other views. See “The View Cursor” on page 241.

e 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 117.

Scatter Plot

Configure Colaring schemeas
Log Ratios Signal Intensities
E Color by|Log Ratio Values [ E Color by Channels [
SMNP Data
B Show SNP Data Panel Configure Color and Ranges

Figure 60  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 444.

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 274.

Gene View buttons

|®  Zooms in to see a smaller region in more detail.
|2 Zooms out to see a larger region in less detail.
[a| When in vertical orientation, scrolls up through the genes and data to
—  lower-numbered chromosomal coordinates.
[w| When in vertical orientation, scrolls down through the genes and data to
—  higher-numbered chromosomal coordinates.
(4] 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 241.

* 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

Create Track

Create Probe ID List

Show Intensity Bar Charts

Show in UCSC

Search probes in eArray

User Preferences

View Preferences

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 289 and “To create a
gene list” on page 78.

Opens the Create Track dialog box, where you select the
chromosome locations for the track. See “To filter the probes
on the list from the analysis of an experiment, see “To create
or modify a design filter” on page 134.” on page 62 and
“Create Track” on page 297.

Opens the Create Probe ID List dialog box, where you can
create a new probe ID list based on the selected chromosomal
region. You can choose to filter probes from a probe ID list
using a design filter. See “Create Probe ID List” on page 294
and “To create a probe ID list” on page 81.

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 296.

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.

Opens the Search probes in eArray dialog box, where you can
search for probes based on their chromosomal location. See
“Search Probes in eArray” on page 414.

Opens the User Preferences dialog box, where you can set
user preferences on three separate tabs. See “User
Preferences” on page 436 and the related pages that follow.

Opens the View Preferences dialog box, where you set
preferences for the Genomic Viewer. See “View
Preferences” on page 444.

240
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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
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\Design tabs

Figure 61  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 is analyzed.

e 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.

242 CGH Interactive Analysis User Guide



CGH Interactive Analysis Reference 5

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 61 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 70.

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.

(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

e 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 77.

(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 70.

Opens the Select Color dialog box, where you can change the
display color of the array. See “Edit Array Color” on page 321
and “To change the display color of an array” on page 99.

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 322 and “To change the order of arrays in an
experiment” on page 68.

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 413.

¢ Right-click a heading of a column other than an array data column
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 336.
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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 126.
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 299 and “To create a custom Web search link” on

page 126.

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@ | [clce] | [ha18 | logz ratio FSelected Row = 2570 | 3345% 7
Algorithm indicators Table size

Figure 62  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 241.

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
* logy 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
TOw.

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

Only LOH Report

Report Flat
Aberration
Intervals

248

& Aberration & LOH Report

Report Type

E Only LOH Repart

E Report Flak Aberration Intervals

Select File Location

l Browse

E Crvepwribe F File exisks

Save Cancel

Figure 63  Aberration & LOH Report dialog box

Purpose: Select a report type, location, and name for an Aberration &
LOH Report and generate the report.

To open: In the Reports tab, under Aberration & LOH, click Text.

Mark this check box to generate a report that only includes LOH regions.
Leave the check box clear if you want the report to include amplification
and deletion regions.

Mark this check box to report aberration intervals without any nested
structure. This option is not available when the Only LOH Report check
box is selected.
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Save
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Displays the location to which the program saves the CGH Aberration Text
report file(s). Click Browse in the Open dialog box that appears, type a
name for the report(s) and select a location, then click Open.

Mark this check box to overwrite if a file of the same name already exists
in the selected file location.

Creates the report, and saves it to the specified location.

Closes the dialog box without creating the report.

Aberration Filter

Aberration Filter @
~Edit Aberration Filker
Marme | DefaultaberrationFilter _wl ~
Mew
AMP DEL i |
EMinimum Nurnber of Probes in Region E E |
5 Minimurn Size (Kb) of Region E.D E.D Delete

E Minirurn Absolute Average Log Ratio of Region E.D ﬁ.D Rera. ..

E Mairnum Mesting Lewvel |

* Eack condition must be mat before an amplification or deletion is reporbed, B

Figure 64  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 156.

To open: Click Discovery > Aberration Filters > Edit Filter.
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Name

New

Update

Reset

Delete

Minimum
Number of Probes
in Region

Minimum Size
(Kb) of Region

Minimum
Absolute Average
Log Ratio or
Region

Maximum
Nesting Level

Use Nesting in
Legacy Mode

250

Select the name of the filter you want to change or delete. To create a
new aberration filter, click 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.

Saves any changes you make to the filter conditions.

Restores the values of the filter conditions to what they were before you
made any changes to them.

Opens a Confirm dialog box that asks you if you want to delete the
selected filter. To delete the filter, click Yes.

Opens an Input dialog box where you can type a new name for the filter.
To accept the name, click OK.

Mark the check box to exclude putative amplification regions (AMP)
and/or deletion regions (DEL) that contain fewer probes than the numbers
you type in the AMP and DEL columns.

Mark the check box to exclude putative amplification regions (AMP)
and/or deletion regions (DEL) that are smaller than the numbers of Kb
you type in the AMP and DEL columns.

Mark the check box to exclude putative amplification regions (AMP)
and/or deletion regions (DEL) if the average log, ratio within the region is
less than the value you type in the AMP and DEL columns.

Mark the check box to apply a nesting-level filter, and type a whole
number from 0 to 2147483647 into the adjacent field. Nested aberrations
are aberrations within other aberrations. If the maximum nesting level is
set to zero, the program reports only the parent aberration, without any
child (nested) aberrations. If the maximum nesting level is set to 1, the
programs reports parent aberration and the first level of child aberrations.

Mark the check box to apply a nesting filter using the algorithm used in
earlier versions of Agilent Genomic Workbench. You must first mark the

Maximum Nesting Level check box before you can mark the Use Nesting
in Legacy Mode check box.
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When nesting is used in legacy mode, the program first applies the nesting
filter, then applies the aberration conditions. In some cases, this can cause
the program to omit child aberrations that would have passed the
aberration conditions had they not been excluded by the nesting filter.

In contrast, when legacy mode is not selected, the program applies the
nesting filter after the aberration conditions. In this case, if a parent
aberration is omitted, but the child aberrations pass the aberration
conditions, then the child aberrations are promoted a level in the nesting
order and the nesting filter determines whether or not to keep them.

* Each condition This note is present at all times in the Aberration Filter dialog box. It
must be met  explains that in order for a putative amplification or deletion to be
before an  reported in the results, it must meet all of the specifications designated in
amplification or  the aberration filter parameter panel. The filter excludes any putative
deletionis aberrations that do not meet all of the specifications.
reported

Close 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

List of
chromosomes

Heatmaps
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X Aberration Heatmap

_§822502T05_251 469814834 _3501_CGH-v4_95_Feh07_1_2 (4 43E7 0.029 )-

Figure 65 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” to

Select target gene list Build

| genelistz 'y ! hEz

Descripkion

ﬁ.Nb _iGene Mames -J
1 ST

2 FAPZD

B LPPR4 |
4 FALMD

&) FRRS1

] Al

7 SLC35AS

3 HIAT1

£l 58556

10 CCDCTE

11 LRRC39 i
am et v
Genglist Colar: M

oK || Cancel

Figure 66  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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Select target
gene list

Build

Description
List of genes
Gene List Color
0K

Cancel

To open: In the My Entity List pane, right-click the name of a gene list,

then click Add to Gene List.

The gene list to which genes will be added. Select one from the list.

(Read-only) The genome build associated with the genes in the list. The
builds of the two gene lists must match.

(Optional) Description of the combined gene list.

A list of the genes in the target gene list.

(Read-only) The current display color of the target gene list.

Adds the genes from the source gene list to the target gene list.

Closes the dialog box without adding any genes to the target gene list.

Add Peak

254

Add Peak
Add Peal—

Chl walue |
(Min Yalue = 0 and Max Yalue = 16)

Log Ratio | chr1:16107335-1664 7975, #48, Median:0, 15664515

s

window size for this array is 34.

fdd

Mote : Only interval(s) with probe count greater than or equal to the
smoothing window size will be available in dropdown. Smoothing

Close

Figure 67  Add Peak dialog box

Purpose: Used to add a copy number peak for the sample.

To open: Open the Manually Reassign Peaks dialog box (see “Manually
Reassign Peaks” on page 377) and click Add Peak at the bottom of the

CGH&SNP Fit Plots tab.
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CN Value Type the copy number value for the new peak.

Log Ratio Displays a list of intervals, with number of probes and median log ratio
values. Select an interval to use for the Log Ratio value of the peak. Only
intervals with a probe count greater than the smoothing window size are
displayed.

Add Adds the copy number peak to the CGH&SNP Fit peak table and then
closes the dialog box.

Close Closes the dialog box without adding the peak.

Agilent Feature Extraction Importer

Agilent Feature Extraction Importe!

Micro-Array information

Global Display Mame 1 [ve Flip
523502418 _252808110004_501_CGH_109_Feb10_1_1 Harmal

1523502415 _252808110004_501_CGH_109_Feb10_1_2 Hormal
1J523502418_252808110005_501_CGH_109_Feb10_1_1 Hormal
1J523502415_252808110005_501_CGH_109_Feb10_1_2 Hormal

If the Reference Sample is in Red channel for a CGH+SMP array, please select "flipped” from the Dye Flip drop
down during import, Please specify the reference sample in Red Channel using Sample Manager or Microarray
Properties,

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, | Runin Background | | oK | 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.
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Global Display
Name

Dye Flip

Overwrite arrays
with duplicate
names

Run in
Background

0K

Cancel
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To open: In the Home tab, click Import > Array Files > FE File, select
the desired FE data file(s), then click Open.

Shows the global display name of each microarray to import. You can
change the names of the files to names that you are more likely to
recognize or remember.

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).
e 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.

Mark this option to replace existing file(s) in the program with the
imported one(s), if they have the same name(s).

Imports the files, and lets you use your computer for other purposes while
the import occurs. This is especially useful if you have many files to
import.

Imports the files in the foreground. You cannot use your computer for
other purposes while the import occurs.

Cancels the entire import process without importing anything.
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Array Level Filters

X

Array Level Filters

-Edit Array Level Filters

Mame  |QC-pass Array Filber I"$‘1 .

Attribute Operatar Yalus  |Logical Oper... | MewCondition | |

| QCMetricStatus == e )NPass (=)A= = j
Arnt Cy3 used{ug) = = = = = | Delete Condition

ogxclude matching values

T Update || Reset | | Celete || Rename.. | | Cose

Figure 69  Array Level Filters dialog box

Purpose: This dialog box lets you create, change, or delete an array level
filter. Array level filters include or exclude arrays from an analysis based
on specific conditions. See “To create or modify an array filter” on

page 132.

To open: Click Preprocessing > Array Filters > Edit Filter.

Name Select the name of the filter you want to change or delete. To create a
new aberration filter, click New.

Filter conditions For each condition (row), select options from the lists. In Value, select an
option from the list, if available. Otherwise, type a value, then click Enter.
To add another row to the table, click New Condition.

Each condition has these elements:
e Attribute - The array attribute evaluated by the filter.

¢ Operator — How the filter uses the entry in Value to evaluate arrays.
For example, the >= operator configures the filter to include or exclude
arrays where the selected attribute is greater than or equal to the entry
in Value.
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New Condition

Delete Condition

Include/Exclude
matching values

New

Update

Reset

Delete

Rename

Close
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¢ Value - The value the filter uses as the basis to evaluate an array. For
example, if you select the QCMetricStatus attribute, the = operator, and
a value of Pass, the filter includes or excludes an array if its
QCMetricStatus is Pass.

¢ Logical Operator - (Available if you configure more than one
condition) The relationship between the condition to the next one in
the list. For example, if you select AND in Logical Operator for the
first condition, the filter includes or excludes an array if it passes both
the first condition and the next condition.

Adds a new, blank condition (row) to the table.

Removes a condition from the list. To remove a specific condition, click
anywhere within the condition, then click Delete Condition.
Select one of these options:

¢ Include matching values — If an array passes the filter conditions, the
program includes it in the analysis.

¢ Exclude matching values — If an array passes the filter conditions, the
program excludes it from the analysis.

Opens an Input dialog box, where you can type a name for the new filter.
To accept the name, click OK. The program creates the filter, and adds
the new name to the Name list.

Saves any changes you make to the filter conditions.

Restores the values of the filter conditions to what they were before you
made any changes to them.

Opens a Confirm dialog box that asks you if you want to delete the
selected filter. To delete the filter, click Yes.

Opens an Input dialog box where you can type a new name for the filter.
To accept the name, click OK.

Closes the dialog box. If you created or changed a 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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Array Set
Array Set: Fuse
Arrayaet Attribute Array Mame Cresign 1D || Design bype |
1 I1523502418_2528081. ., 028081 _hgl9 cgh
1 1523502415 _2529530... 0295830_hgla cgh
~iopkions
Select Marmalization Centralization i ! BRemove arrays From experiment after Fuse,

Table

Select
Normalization

Remove arrays
from experiment
after fuse

Continue

Cancel

Centralization (legac

Continue | | Cancel

Figure 70  Array Set dialog box

Purpose: This dialog box lets you view the array designs to be fused, and
to configure the details of the fusing process.

To open: Fuse two designs. See “To combine (fuse) arrays” on page 137.

(Read-only) Displays the arrays to be fused, arranged by their values for
the ArraySet attribute. The program creates a separate fused array for
each group of arrays with a given value for ArraySet. The table also shows
the design ID associated with each array, and the design type.

Select Centralization (legacy) or none. See “Legacy Centralization
Algorithm” on page 476.

Mark this option to delete the original unfused arrays after creating fused
arrays. This reduces the duplication of data within the experiment.

Click to create fused designs using the selected options.

Cancels any selections, and closes the dialog box.
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CGH Aberration Report Setup

“+ CGH Aberration Report Setup [ %]
rReport Typg——————— ~Cubput Format——————

@Probe Based
OCompIete Genome
OIntervaI Based
@Per-chromosome

OProbe & Interval Based

~Select File Location

| Browse... |

EReport Flat Intervals | Save | Cancel

Figure 71  CGH Aberration Report Setup dialog box

Purpose: This dialog box allows you to configure the CGH Aberration Text
Report, and select a location for it. This report details regions that have
detected aberrations. 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, and creates one or more *.xls
format files that you can work with in Microsoft Excel.

To open: In the Reports tab, under CGH Aberration, click Text.

Report Type  Configures the organization of reported aberrations. Select one of these

options:

Option Description

Probe Based Creates a report that contains one line for each probe associated with
an aberration.

Interval Based Creates a report that contains one line for each aberrant genomic
interval.

Probe & Interval Creates both a probe-based report and an interval-based report.

Based
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Output Format  Select one of these options:
Option Description
Complete Genome Creates a single report file for each requested report type.
Per-Chromosome (Available only for probe based reports) Creates a separate report file
for each chromosome.
Select File  Displays the location to which the program saves the CGH Aberration Text
Location report file(s). Click Browse in the Open dialog box that appears, type a
name for the report(s) and select a location, then click Open.
Report Flat Reports aberration intervals without any nested structure.
Intervals
Save Creates the CGH Aberration Text report, and saves it to the specified
location.
Cancel Closes the dialog box without creating the CGH Aberration Text report.

CGHSmooth Parameters

4 CGHSmooth Parametens

X]

Smoothing Function | 2|

Oukpuk Options | O

%-axis Label
‘f-axis Label
Y-axis Range{min)
‘-axis Rangelmax)
¥-axis Rangeimin)

¥-axis Range{mas)

B Don't show again

omal Position {bp)

Log Ratio
-1.0

1.5

a
100333915

ok || Cancel |

Figure 72
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Purpose: This dialog box lets you configure the CGHSmooth plug-in. This
plug-in creates separate, stacked plots of smoothed log ratio data for each
of the selected arrays in the current experiment. It can perform one of
several varieties of moving-average-like smoothing, and plots the data
associated with the selected chromosome.

To open: The CGHSmooth Parameters dialog box opens when you click
Tool > Plugin > CGHSmooth. It lets you configure the CGHSmooth
plug-in.

Parameters Set any of these parameters:

Parameter Description

Smoothing function A number from 0 to 5. The number sets one of the following options as
the weighting function used by the moving average algorithm. In
general, the options weight measurements closer to the center
position more heavily than those more distant from it.

* 0—None. The plug-in applies no smoothing, and returns the
original data. In some cases, the plug-in averages data points with
identical positions. This sets, in effect, a window size of 0.

» 1—Rectangular. The plug-in performs a standard moving average.
All points within the rectangle (the window) receive the same
weight.

» 2 - Gaussian. Applies a Gaussian weighting function.

» 3 —Triangular. Applies a triangular weighting function.

» 4 —Lorentzian. Applies a Lorentzian weighting function.

- b—Biexponential. Applies a biexponential weighting function.

Output Options A number from 0 to 2. The number sets one of the following options:

» 0- Overlays the unsmoothed plot of each array on the smoothed
plot.

« 1-Displays smoothed and unsmoothed plots for each array.

» 2 - Displays smoothed, unsmoothed, and error plots for each array.

X-axis Label The text that appears beneath the X-axis of the plot as a label.
Y-axis Label The text that appears beside the Y-axis of the plot as a label.
Y-axis Range (min) The minimum value on the Y-axis.

Y-axis Range (max) The maximum value on the Y-axis.

X-axis Range (min) The minimum value on the X-axis.

X-axis Range (max) The maximum value on the X-axis.
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Don’t show again Mark this option to prevent the appearance of this dialog box in the
future when you click Tool > Plugins > CGHSmooth. To restore the dialog
box so it appears again, click Tool > Plugin Settings > CGHSmooth, then
clear Don’t show again.

0K Accepts the parameters and prepares the plot. You can further refine the
appearance of the plot once the plug-in generates it.

Cancel Discards any changes you made, and closes the dialog box.

CGHSmooth Plot

A CGHSmooth Plot for Chromosome chr15

STANFORD 355123

STANFORD AB123

Log Ratio

0s

-0.8

o 25,000,000 50,000,000 75,000,000 100,000

Chromosomal Position {bp)

Figure 73 CGHSmooth Plot

Purpose: The CGHSmooth Plot is the output of the CGHSmooth plug-in. It
contains separate, stacked plots of smoothed log ratio data for each of the
selected arrays in the current experiment.
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To open: Click OK in the CGHSmooth Parameters dialog box. See
“CGHSmooth Parameters” on page 261.

Plot(s) Depending on the selected output option, the main plot area shows up to
three plots for each array in the active experiment. The plots can include
unsmoothed and smoothed log ratio plots, and an error plot.

Edit Opens a menu with a Copy plot(s) to Clipboard option. If you select this
option, the program copies the plots to the clipboard as an image. You can
then paste the image into a document in another program.

When you right- click anywhere within the plot area, a shortcut menu
opens with these options:

Option Description

Properties Opens the Chart Properties dialog box, where you can change the
appearance of many aspects of the plot. See “Chart Properties” on
page 265.

Copy Copies the chart to the Clipboard, where you can paste it into a word

processing or other program.

Save as Opens a Save dialog box, where you can select a location for the *.png
image file of the plots.

Print Opens the Windows Page Setup dialog box, where you can set page
size, margins, and orientation, and select a printer. From there, you
click OK to open the Windows Print dialog box, where you can set
print options and print the plot.

Zoom In Opens another menu that lets you zoom in the plot. You can zoom in
several ways:

» Both Axes —Zooms in the Domain (X) axis for all stacked plots, and
zooms in the range Range (Y) axis for the specific plot in which you
clicked.

» Domain Axis — Zooms in the Domain (X) axis for all stacked plots.

- Range Axis — Zooms in the Range (Y) axis for the specific plot in
which you clicked.

You can also drag across an area of one of the plots to select an area

to zoom in on.
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Option Description

Zoom Qut Opens another menu that lets you zoom out the plot. You can zoom
out several ways:

+ Both Axes — Zooms out the Domain (X) axis for all stacked plots,
and zooms out the range Range (Y) axis for the specific plot in
which you clicked.

» Domain Axis — Zooms out the Domain (X) axis for all stacked plots.

» Range Axis —Zooms out the Range (Y) axis for the specific plotin
which you clicked.

Auto Range Opens another menu that lets you zoom the plot to encompass the full
range of the data. You can zoom in several ways:

» Both Axes — Appropriately zooms both axes of the specific plot to
show the full set of data.

» Domain Axis — Zooms in the Domain (X) axis for all stacked plots
so this axis encompasses the full range of X values of the data.

» Range Axis —Zooms in the Range (Y) axis for the specific plot in
which you clicked to encompass the full range of Y values of the
data.

Chart Properties

Purpose: This dialog box is used to create or edit settings for plots.

To open: Use the CGHSmooth, Echo Example, or MovAvg Example plug-in
to produce a plot. Right-click within the plot area, then click Properties
in the shortcut menu. You can also open this dialog box when you

right- click within the line plot in the Graphical Differential Aberration
Summary dialog box. See “Graphical Differential Aberration Summary” on
page 355.

This dialog box has three tabs. At any point, click OK to accept the
settings in all three tabs, or click Cancel to close the dialog box without
making any changes to the settings.
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Title tab

Chart Properties E|
Fm“ﬂ‘ {Gther"
Gereral:

Show Tite: &
Text: Jedian Signal Intensity
Fonk: |

Color: |

oK Cancel

—_—

Figure 74  Chart Properties dialog box — Title tab

¢ Show Title - Mark this option to display a title across the top of the
chart.

e Text — Type a title for the chart.

¢ Font - (Available if you mark Show Title) Click Select to open the
Font Selection dialog box. Select the desired font attributes, then click
OK.

¢ Color - (Available if you mark Show Title) Click Select to open the
Title Color dialog box. Select or configure a color for the title, then
click OK. This dialog box is identical to the Select Color dialog box. See
“Select Color” on page 416.
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Plot tab

Chart Properties @
(Title fPIBEY Gther

Combined_Domain_KYPlot:

m; Appearance’

~General:

| Label: |

[||| Fonti [Fansserf ol Select,.. | |
|| Paint: | Gcloct.. | |

| EShow tick labels

:Ticklabel font: | 2 | Select.., :
|: 8 Eshow tick marks

| Cancel |

Figure 75  Chart Properties dialog box — Plot tab

¢ In the Plot tab, you can set these properties in the Domain Axis tab

(“X” axis):

Property Details

General

Label A custom label for the Domain (X) axis of the chart. Type the desired
label.

Font The font for the custom label on the Domain (X) axis. Click Select to
open the Font Selection dialog box. Select the desired font attributes,
then click OK.

Paint The color of the custom label on the Domain (X) axis. Click Select to

open the Label Color dialog box. Select the desired color, then click
OK. This dialog box is identical to the Select Color dialog box. See
“Select Color” on page 416.
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Property
Other — Ticks tab

Show tick labels

Tick label font

Show tick marks

Other — Range tab

Auto-adjust range

Minimum range value

Maximum range value

Details

Mark this option to show, or clear it to hide, the numerical values on
the Domain (X) axis.

The font for the numerical values on the Domain (X) axis. Click Select
to open the Font Selection dialog box. Select the desired font
attributes, then click OK.

Mark this option to show, or clear it to hide, tick marks on the Domain
(X) axis.

Mark this option to automatically set the range of values on the X-axis
to include all data.

(Available if you do not mark Auto-adjust range) The lowest value
represented on the X-axis.

(Available if you do not mark Auto-adjust range) The highest value
represented on the X-axis. The program automatically converts large
numbers to scientific “E” notation — for example, 1.22E8.

¢ In the Plot tab, you can set the following properties in the Appearance

tab:

Property

Details

Qutline stroke

Outline paint

Background paint

Orientation

The thickness of the lines that enclose each plot. Click Select to open
the Stroke Selection dialog box. Select the desired line thickness, then
click OK.

The color of the lines that enclose each plot. Click Select to open the
Outline Color dialog box. Select the desired color, then click OK. This
dialog box is identical to the Select Color dialog box. See “Select
Color” on page 416.

The color of the background within each plot area. Click Select to
open the Background Color dialog box. Select the desired color, then
click OK. This dialog box is identical to the Select Color dialog box. See
“Select Color” on page 416.

Select either Vertical (domain-axis on the bottom of the chart) or
Horizontal (domain-axis on the left side of the chart).
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Other tab

Chart Properties ‘7|

v it fouen
General:

Background paint: 1 Select...

Series Paink:

Seriss Outline Paink:
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|
Series Stroke: |
I
I

—— e
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P
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Series Outline Stroke:

OK Cancel

Figure 76  Chart Properties dialog box — Other tab

The Other tab offers these options:

¢ Draw anti- aliased — Mark this option to minimize distortion and visual
artifacts in the plot image. This produces a smoother image, but it can
be less sharp than the original one.

* Background paint — The color of the chart outside of the plot area and
legend. Click Select to open the Background Color dialog box. Select
the desired color, then click OK. This dialog box is identical to the
Select Color dialog box. See “Select Color” on page 416.

The other options are for future expansion, and are not available in the
current release of Agilent Genomic Workbench.
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Chromosome Selection

Available
Chromosomes

Selected
Chromosomes

Add >

< Remove
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Figure 77 Chromosome Selection dialog box

Purpose: The Chromosome Selection dialog box lets you select the
chromosomes to include in a cytogenetic report template.

To open: Click Add under Chromosomes in the Chromosome and Interval
Selection tab of the Design/Edit Cytogenetic Report Templates dialog box
See “Design/Edit Cytogenetic Report Templates” on page 301.

List of chromosomes that have not yet been selected for inclusion in the
cyto report template.

List of chromosomes that have been selected for inclusion in the cyto
report template.

Transfers chromosomes from the Available Chromosomes list to the
Selected Chromosomes list. To transfer a chromosome, click its name
under Available Chromosomes (you can hold down the ctrl key and click
additional names), then click Add >.

Transfers chromosomes from the Selected Chromosomes list to the
Available Chromosomes list. To transfer a chromosome, click its name
under Selected Chromosomes (you can hold down the ctrl key and click
additional names), then click < Remove.
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Transfers all of the chromosomes under Available Chromosomes to the
Selected Chromosomes list.

Transfers all of the chromosomes under Selected Chromosomes to the
Available Chromosomes list.

Closes the dialog box, and transfers the chromosomes under Selected
Chromosomes to the list of chromosomes in the Design/Edit Cytogenetic
Report Templates dialog box (Chromosome and Interval Selection tab).

Closes the dialog box without transferring any chromosomes.

Combine Tracks

Name

New Condition

X

Combine Tracks

Edit Cambined krack-

Marne kombined Hs Track ¥55

Track Operator | MNew Condition |

| |Hs_hats cv_eomaosnd =) AND =) = 5
| THs_hgls_miRMA 2008040 Y AND (=) | Delete Condition | |
[

| Besst || 3Sawe Close |

Figure 78 Combine Tracks dialog box

Purpose: Lets you create a combined track that contains elements of two
or more source tracks, associated by logical conditions. See “To combine
tracks” on page 86.

To open: In the My Entity List pane, right-click the Tracks folder, then
click Combine Tracks.

The name of the combined track

Adds a new, empty row to the Track/Operator table in the dialog box.
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Delete Condition Removes the bottom row from the Track/Operator table in the dialog box.
Track In each row, select a track to include in the combined track.

Operator In each row, select the desired logical operator. This operator controls the
manner in which the program combines the track in this row with the
others. Select one of these options:

Operator Comments

AND Places an element in the combined track if it appears in both this track and any of
the others.

OR Places an element in the combined track if it appears in either this track or any of

the others. If you set this operator for all tracks in the list, the result is a
nonredundant set of elements from all tracks.

MINUS Removes the elements that appear in this track from the combined track, if they
otherwise appear there.

Reset Removes all Track/Operator pairs from the table in the dialog box, and
clears the Name of the combined track.

Save Creates the combined track, but does not close the dialog box.

Close Closes the dialog box. Opens the Confirm track save dialog box if you
created a combined track, but did not save it.
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Compare CNVRs

5 Compare CNVRs

Select track to compare with the CHWR result.

(VHs_hal7_Chv_20080404
DHs_hg1?_CpGIsIand_20IJBD4D4
VHs_hal7_PaR_20050404
Hs_hgls_Chy_20080404
OHs_hg 18_Cpéalsland_z0030404
(VHs_hals_miRMA_20080404
OHs_hg 15_PAR_20030404
OMm_mm?_CpGIsIand_ZDDSDS 10

A4 b

ok || Cancel

Figure 79  Compare CNVRs dialog box

Purpose: This dialog box lets you select a track to compare with the
CNVR result.

To open: Right-click the name of a CNVR result in the Experiment pane
of the Navigator, then select Compare CNVRs.

Listof tracks Displays the available tracks in the program. Select the desired track to
compare with the CNVR result.

0K Opens a Save dialog box, where you can select a location for the CNVR
comparison result file. When you click Save, the program creates the file
in *xls format. You can open this file in Microsoft Excel.

Cancel Closes the dialog box without generating a CNVR comparison file.
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Configure Coloring Ranges and Shades

.+ Configure Coloring Ranges and Shades

Coloring Ranges and Shades
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*%ou can add maximum § ranges.

oK | | Cancel

Figure 80  Configure Coloring Ranges and Shades dialog box

Purpose: This dialog box is used to enter ranges and select colors for
scatter plot options. Tabs show selections for Log Ratios and Signal
Intensities plots.

To open: In Gene View, move the mouse pointer over Scatter Plot to
display the scatter plot options and then click Configure Color and
Ranges. Or, click the View tab and click View Preferences. Then, under
Configure Coloring schemes, click Configure Colors and Ranges.
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Log Ratios

Color by Description

Log Ratio Values

Min Type a minimum value for the range.

Max Type a maximum value for the range.

Color Click to open the Select Color dialog box, where you can select the
color you want to display for this range. See “Select Color” on
page 416 for more information.

Add Range Click to add a row to the range table, using the values displayed in Min
and Max, and the selected Color.

Remove Range Click to remove the ranges with Edit/Delete box marked.

Edit Range Click to edit range(s) with Edit/Delete box marked.

Range table This table displays the defined ranges, including minimum and
maximum values, color for each range, and Edit/Delete selection.

Probe Score Values

Min Type a minimum value for the range.

Max Type a maximum value for the range.

Color Click to open the Select Color dialog box, where you can select the
color you want to display for this range. See “Select Color” on
page 416 for more information.

Add Range Click to add a row to the range table, using the values displayed in Min
and Max, and the selected Color.

Remove Range Click to remove the ranges with Edit/Delete box marked.

Edit Range Click to edit range(s) with Edit/Delete box marked.

Range table This table displays the defined ranges, including minimum and
maximum values, color for each range, and Edit/Delete selection.
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Signal Intensities

Color by

Description

Channels

Green Intensity

Red Intensity

Probe Score Values

Min
Max

Color

Add Range

Remove Range
Edit Range

Range table

Intensity Values
Min
Max

Color

Add Range

Remove Range

Click to open the Select Color dialog box, where you can select the
color you want to display for this channel. See “Select Color” on
page 416 for more information.

Click to open the Select Color dialog box, where you can select the
color you want to display for this channel. See “Select Color” on
page 416 for more information.

Type a minimum value for the range.
Type a maximum value for the range.

Click to open the Select Color dialog box, where you can select the
color you want to display for this range. See “Select Color” on
page 416 for more information.

Click to add a row to the range table, using the values displayed in Min
and Max, and the selected Color.

Click to remove the ranges with Edit/Delete box marked.
Click to edit range(s) with Edit/Delete box marked.

This table displays the defined ranges, including minimum and
maximum values, color for each range, and Edit/Delete selection.

Type a minimum value for the range.
Type a maximum value for the range.

Click to open the Select Color dialog box, where you can select the
color you want to display for this range. See “Select Color” on
page 416 for more information.

Click to add a row to the range table, using the values displayed in Min
and Max, and the selected Color.

Click to remove the ranges with Edit/Delete box marked.
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Table 6  Signal Intensities

Color by Description
Edit Range Click to edit range(s) with Edit/Delete box marked.
Range table This table displays the defined ranges, including minimum and

maximum values, color for each range, and Edit/Delete selection.

Confirm

@ Results updated, Do you wank to save these results?

| ioverwrite current result! | | Create new result | | Continue withouk saving |

Figure 81  Confirm dialog box

Purpose: This dialog box lets you save the updated result or discard it.
To open: Switch results or experiments, when saved results already exist.

Overwrite current  Replaces the selected experiment result in the Navigator with the result
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. See “To
save a result” on page 151.

Continue without The program does not save the result that appears on your screen.
saving
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Confirm Overwrite

Design

Overwrite
Select All
Deselect All

'+ Confirm overwrite

Some of the designs andjor microarrays have been already imported, Select the
designs/microarrays, which you wish to overwrite,

*Shared designs andfor microarrays cannot be overwritten,

Select the designs you wish to overwrite,
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Figure 82  Confirm overwrite dialog box

Purpose: When you import an experiment, it can contain designs and/or
arrays that have the same names as those already available in Agilent
Genomic Workbench. This dialog box lets you select which designs and/or
arrays to overwrite.

To open: This dialog box appears when you import a ZIP format
experiment file, and it contains designs and/or arrays that are already
available in Agilent Genomic Workbench. See “To import an experiment
file” on page 60.

Select the designs you wish to overwrite

The names of the designs in the imported file that have the same names
as designs that are already available in Agilent Genomic Workbench.

Mark the check box next to each existing design to overwrite.
Marks all of the check boxes under Overwrite.

Clears all of the check boxes under Overwrite.
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Select the microarrays you wish to overwrite

Identification number for the array

5

The name of the array in the imported file that has the same name as an
array that is already available in Agilent Genomic Workbench.

Mark the check box next to each existing array to overwrite.

Marks all of the check boxes under Overwrite.

Clears all of the check boxes under Overwrite.

Overwrites the selected files (both designs and arrays) and closes the

dialog box.

Closes the dialog box, and returns you to the Import (experiments) dialog
box. See “Import (experiments)” on page 368.

Copy Number Variant Region
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CMVR Mode Mame D2

Array Mames STAMFORD 2351241 l
STANFORD 2441241
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Array Filker CFF

Array Filer Name Mot Applicable
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Aberration Filker Mame Mot Applicable
o]

Aberration

L

Close
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Figure 83  Copy Number Variant Region dialog box
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Attribute list

Close

Purpose: This dialog box lets you view the attributes of the CNVR result.
You view the actual CNVRs in Genome, Chromosome, and Gene views.

To open: Right-click the name of a specific CNVR result in the
Experiment pane of the Navigator, then select View Details.

Displays specific attributes of the CNVR result, such as its name, the
arrays included in the CNVR analysis, and the analysis settings.

Closes the dialog box.

Correlation Analysis Setup

4 Correlation Analysis Setup

Gene Selection Apply ko

DEntire Genome
@F\II Arrays

active Gene list: creer gene list
OSeIected Arrays

@k
Threshold E.D

Match Sample By Sample Natne =

Save | Perform Analysis | | Cancel

Figure 84  Correlation Analysis Setup dialog box

Purpose: This dialog box lets you configure the parameters of a
correlation analysis, a process that examines the relationship between
gene expression and CGH results for given labeled samples. You can also
use the dialog box to run the analysis, and save the parameters for later
use.

To open: Click Discovery > Joint- Analysis > Correlation Analysis >
Setup.
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Gene Selection Defines the scope of the analysis. Select one of these options:
¢ Entire Genome - Analyzes the whole genome

* Active Gene list - Analyzes regions defined by the active gene list.

¢ Genomic Location - Analyzes regions you define. Click [ | to open
the Select Chromosome Intervals dialog box, where you can define the
genomic regions for the analysis. See “Select Chromosome Intervals” on
page 415.

Applyto Specifies the arrays to be analyzed. Select one of these options:

e All Arrays — Applies the correlation algorithm to all arrays in the
experiment.

¢ Selected Arrays — Applies the correlation algorithm only to the selected
arrays in the experiment. To select arrays for analysis, see “To select or
deselect arrays in the experiment” on page 98.

Threshold Sets the border between significant and insignificant correlations. In
general, increase this number to make the correlation detection process
more stringent.

Match Sample By The microarray attribute the program uses to match CGH arrays with
expression arrays. The default selection is Green Sample.

Save Saves the correlation analysis parameters internally. Later, you can click
Discovery > Joint- Analysis > Correlation Analysis > Perform to run a
correlation analysis with these parameters. If you save the correlation
analysis parameters, the program overwrites any existing set of saved
parameters.

Perform Analysis Opens the Matched Sample dialog box, where you can view the pairs of
arrays that the program will use for the correlation analysis. See “Matched
Sample” on page 385.

Cancel Closes the dialog box and cancels any changes you made to the correlation
analysis parameters.
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Correlation Results
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Figure 85 Correlation Results dialog box

Purpose: The Correlation results dialog box lets you view the correlation
results in several formats.

To open: The Correlation Results dialog box opens after you set up a
correlation analysis and click Continue in the Matched Sample dialog box
See “Matched Sample” on page 385.

Show Entire  Mark this option to display the results for the entire genome. Otherwise,
Genome the dialog box displays results for one chromosome at a time.
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Mark this option to change the order of samples based on the expression
data.

Mark this option to display axis names in the plots in the dialog box.
Zooms in the view.

Zooms out the view.

Resets the zoom level to the initial setting.

(Available only if you clear Show Entire Genome) Displays the results for
the previous chromosome.

(Available only if you clear Show Entire Genome) Displays the results for
the next chromosome.

Opens the Enrichment Analysis Setup dialog box, where you can configure
the parameters for an enrichment analysis. See “Enrichment Analysis
Setup” on page 323.

These graphical results appear as the separate, detachable panes listed
below. In addition, a tool tip with the current numerical coordinates of the
pointer appears when you place the pointer within each plot.

¢ Gene Expression and Aberration Values - Gene expression and
aberration data plotted together for one particular genomic position
from all of the samples. The particular genomic position is selected by
the blue vertical line (cursor) in the following three panes, and is
synchronized with the highlighted row in the data table at the bottom
of the dialog box. The left axis reflects expression level, and the right
axis reflects aberration level.

¢ Correlation Scores — The correlation scores change depending on your
selection in the column headings of the data table at the bottom of the
dialog box. In addition, you can right-click within this plot to display
an Input Threshold Value option. If you select this option, an Input
dialog box opens. Type the desired threshold value, then click OK.

¢ Heatmap for Expression Data - Shows the gene expression values
from the expression arrays as a heatmap. In addition, you can
right- click within this plot to display an Input saturation value option.
If you select this option, an input dialog box appears. Type the desired
value, then click OK.
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¢ Aberration Summary - Shows the CGH aberration calls from the CGH
arrays. In addition, you can right-click within this plot to display an
Input saturation value option. If you select this option, an input dialog
box appears. Type the desired value, then click OK.

Data Table = Shows the output scores produced by the correlation analysis algorithm,
identified by chromosomal location and gene name. These results appear:

e Amp-nonAmp t-test — The student t-test results for amplification and
non- amplification.

¢ Del-nonDel t-test — The student t-test results for deletion and
non- deletion.

* Pearson p-value test results - Results using the Pearson correlation
approach for correlation between expression and DNA copy number.

e Max Score — The maximum value from the above three test scores.

Create CNVR

X Create CHYR

CHYR Node Name '

W show ChvRs)

@) Create new experiment result For this VR with the name: Jew Experiment Result

OCreate CMYR node under existing experiment result with the name: T - r": 1'

ok Cancel

Figure 86 Create CNVR dialog box

Purpose: This dialog box lets you define a name and location for CNVRs
detected by the program. See “To visualize a CNVR (copy number variant
region)” on page 164.

To open: The create CNVR dialog box opens when you click Discovery >
CNVR.
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CNVBR Node Type a name for the CNVR result as you would like it to appear within
Name the Results folder of a specific experiment in the Navigator.

Show CNVRs  Mark this option to show the detected CNVRs in Genome, Chromosome,
and Gene views. CNVRs appear as green boxes that enclose the detected
regions.

Location options  Sets the location of the generated CNVR results within the Navigator.
Select one of these options:

¢ Create new experiment result for this CNVR with the name - Creates
a new folder within the Results folder of the selected experiment. Type
a name for this new folder. This folder will contain a CNVR folder that
contains the specific CNVR result.

¢ Create CNVR node under existing experiment result with the name —
Saves the new CNVR result in an existing experiment folder. Select the
name of the desired existing result folder from the list.

0K Generates the CNVRs, and saves them as specified in the dialog box.

Cancel Closes the dialog box without generating CNVRs.
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OCreate common aberration node under existing experiment result:

oK | | Cancel

Algorithm

Figure 87 Create Common Aberration dialog box

Purpose: This dialog box lets you configure a common aberration analysis,
and to select a location for the results. Common aberration analysis
detects common aberrant regions across multiple samples. For instructions
on how to do a common aberration analysis, see “To create common
aberration summaries” on page 159.

To open: In the Discovery tab, under Common Aberration, click Text.

The algorithm used to detect common aberrations among multiple samples.
For a detailed description of the available algorithms, see “Algorithms for
multi-array analysis” on page 469. Select one of these options:

¢ Context Corrected Common Aberration - This algorithm detects
common aberration in a subset of samples to maximize the score. Also,
it takes into account the probability of finding a common aberration by
consideration of all of the other aberrations present in the genome.

¢ T-Test Common Aberration - Calculates results that may not be
sensitive to large aberrations. The algorithm calculates the likelihood of
detection of a given aberration.
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Input Parameters Type values for these parameters for multi-sample experiments:
e pValue Threshold - Sets the p-value limits of the aberrations called.

¢ Overlap Threshold - Sets the limit of overlapping. A threshold of 0.9
covers the entire genome.

Scope (Available if you select the Context Corrected Common Aberration
algorithm.) Select one of these options:

* Genome Scope - Displays results for the entire genome.

¢ Chromosome Scope - Displays results on a
chromosome-by-chromosome basis.

The scope of the T-Test Common Aberration algorithm is always the entire
genome.

Save Common Defines a name and location for the common aberration results.
Aberration node

as In Node Name, type a name for the common aberration result as you

want it to appear in the Navigator.

Select one of these locations:

¢ Create new experiment result for this common aberration with the
name — Creates a new folder within the Results folder of the selected
experiment. Type a name for this new folder. This folder will contain a
Common Aberration folder that contains the specific common
aberration result (node).

¢ Create common aberration node under existing experiment result -
Saves the new common aberration result (node) in an existing
experiment folder. Select the name of the desired existing result folder
from the list.

0K Generates the common aberrations, and saves them to the specified
location.

Cancel Closes the dialog box without generating common aberrations.
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Create Experiment

Name
Description

Properties

0K

Cancel

Create Experiment

Marne |

Description

| Properties | | Ok || Cancel

Figure 88 Create Experiment dialog box

Purpose: Creates an organizational unit (an experiment) that lets you
view and analyze array data in Agilent Genomic Workbench. You add data
to the experiment with links to array data files that are available in the
program, a process that you can start from this dialog box. See “To create
a new experiment” on page 64.

To open: In the Home tab of Agilent Genomic Workbench, click Create
Experiment.

(Required) The name of the new experiment. This name identifies the
experiment within the program and in exported reports and files.

(Optional) Brief information that will later help to identify the experiment.

Opens the Experiment Properties dialog box, where you can select array
data files to add data to the new experiment. See “Experiment
Properties” on page 326.

Closes the dialog box and creates the new experiment.
Closes the dialog box without creating an experiment.
Click Properties to open the Experiment Properties dialog box to add data to your new

experiment with array data. Otherwise, the program creates an empty experiment. You can
also add arrays to the experiment later. See “To add arrays to an experiment” on page 66.
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Create Gene List

)

Create Gene List
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~Set Chromosome Skart-Stop
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Figure 89 Create Gene List

Purpose: To limit the genes presented in Gene View to a preselected
number valuable for interpreting data

To open: Right-click Gene View, and click Create Gene List.
Name Type in name of gene list.
Build Select the genome build for the genes to be selected for list.

Description Describe the type or nature of the genes in the list.

Set Chromosome Start-Stop

Select a chromosome and a region in Chromosome View for selecting the
genes in the list before you open the Create Gene List dialog box.
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User Defined

For complete
gene view

For aberrant
region below

cursor
Chromosome

Start

Stop

Change

Select to choose region from which the genes in Gene View will be
selected. The chromosome selection list and the Start and Stop positions
on the Y axis are enabled when this option is selected. With this option,
you can override the selections you made before opening Create Gene List.

Select all the genes in Gene View.

Select those genes that appear in the aberrant region just below the
cursor position in Gene View.

If you select User Defined, you can select a different chromosome than
had been selected before opening the Create Gene List dialog box.

If you select User Defined, you can type in a Start position to define the
region that contains the genes to be in the list.

If you select User Defined, you can type in a Stop position to define the
region that contains the genes to be in the list.

Color

Click to change the color of the gene list name in Navigator.
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Create Gene List (from CNVR results)

A Create Gene List

Mame Build
| .

Description

Calar - 1
| . Change... |

QF || Cancel

Figure 90  Create Gene List dialog box, specific for CNVR results

Purpose: This dialog box lets you create a gene list that contains the
genes found within the regions defined in the CNVRs. For details on gene
lists, see the first two chapters of this guide.

To open: Right-click the name of a specific CNVR in a specific experiment
in the Navigator, then click Create Gene List in the shortcut menu. The
result folder that contains the CNVR must be the selected result.

Name Type a name for the new gene list, as you want it to appear in the Gene
List folder of the Navigator.

Build (If available) Select the applicable genome build.
Description Type descriptive text to be attached to the gene list for reference.

Color Shows the current gene list color. This is the highlight color for the genes
in the list, as well as the color of the gene list name in the Gene List
folder. To change the color, click Change. The Choose GeneList Color
dialog box appears. This dialog box is identical to the Select Color dialog
box. See “Select Color” on page 416.

0K Generates the CNVR gene list.

Cancel Closes the dialog box without generating a gene list.
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Create Gene List (from common or differential aberration results)

Name
Build
Description

Set Chromosome
Start-Stop

292

A Create Gene List

Mame Bild
| '- =

Description

~Set Chromosome Start-Stop

Chromosome  Start Stop
~Colar - i
| B | change.. |
(04 || Cancel
Figure 91  Create Gene List dialog box — Specific for results of common or differential

aberration analyses.

Purpose: This lets you create a gene list that contains the genes found
within one commonly or differentially aberrant region. See “Graphical
Common Aberration Summary” on page 352 and “Graphical Differential
Aberration Summary” on page 355.

To open: Click Create Gene List in either the Graphical Common
Aberration Summary dialog box or the Graphical Differential Aberration
Summary dialog box.

Type a name for the new gene list, as you want it to appear in the Gene
List folder in the My Entity List pane of the Navigator.

Shows the genome build associated with the common or differential
aberration results.

Type descriptive text to be attached to the gene list for reference.

Shows the genomic interval that corresponds to the selected commonly or
differentially aberrant region.
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Color Shows the current gene list color. This is the highlight color for the genes
in the list, as well as the color of the gene list name in the Gene List
folder. To change the color, click Change. The Choose Gene List Color
dialog box appears. This dialog box is identical to the Select Color dialog
box. See “Select Color” on page 416.

0K Generates the gene list. The gene list appears in the My Entity List pane
of the Navigator.

Cancel Closes the dialog box without generating a gene list.
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Create Probe ID List
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Figure 92  Create Probe ID List dialog box

Purpose: This dialog box lets you create a probe ID list that contains
probes within a selected genomic region. You can filter these probes from
the analysis of an experiment using a design filter.

To open: Right-click Gene View, and click Create Probe ID List. See “To
create a probe ID list” on page 81.
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Select this option to create a new probe ID list. Type a name for the new
list into the field.

Select this option to add probes to an existing probe ID list. Select the
existing probe ID list from the drop-down list.

List of probe IDs that have not yet been selected for inclusion in the
probe ID list.

List of probe IDs that have been selected for inclusion in the probe ID list.

Transfers probe IDs from the Probes box to the Selected Probes box. To
transfer a probe ID, click its name under Probes (you can press [Ctrl] and
click additional probe IDs), then click >.

Transfers probe IDs from the Selected Probes box to the Probes box. To
transfer a probe ID, click its name under Selected Probes (you can press
[Ctrl] and click additional probe IDs), then click <.

Transfers all of the probe IDs in the Probes box to the Selected Probes
box.

Transfers all of the probe IDs in the Selected Probes box to the Probes
box.

Closes the dialog box, and saves the probe ID list.

Closes the dialog box without saving the probe ID list.
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Create Signal Bar Chart
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Figure 93  Create Signal Bar Chart dialog box

Purpose: This dialog box lets you set parameters to create a histogram of
signal intensities. You can customize the region that you want to display
by selections in Set Chromosome Start-Stop.

To open: Right-click in the Gene View and select Show Intensity Bar
Charts.

Set Chromosome  Defines the region of the chromosome for which the bar chart will be
Start-Stop  defined. Select one of these options:

¢ User Defined - Lets you define an arbitrary region of any chromosome.
If you select this option, select the desired chromosome in
Chromosome, then type the beginning (Start) and end (Stop) locations
of the desired interval.

¢ For complete gene view — The chromosomal region that appears in
Gene View.

* For aberrant region below cursor — All of the intervals that begin
before the cursor position and end after the cursor position. (This
option is available if an aberration algorithm is selected.)

0K Creates the histogram using the selected region.
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Cancel Closes the dialog box without creating the histogram.

Create Track
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Figure 94  Create Track dialog box

Purpose: This dialog box lets you create a track for a chromosomal region,
based on certain results or other parameters. You can display one or more
tracks next to the genes, data, and results in Gene View. See “To show

tracks in Gene View” on page 117.

To open: Right-click in the plot area of Gene View for the CGH module,
then click Create Track in the shortcut menu.

Name Type a name for the track. This name identifies the track when it appears
in lists and displays.
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Build

Description

Set Chromosome
Start-Stop

Select Track
Source

Change

0K

Cancel
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(Available if you select User Defined in Set Chromosome Start- Stop.)
Select the genome build with which to associate the track.

Type descriptive text to attach to the track for reference.
This parameter defines the region of the chromosome for which the track
will be defined. Select one of these options:

¢ User Defined - Lets you define an arbitrary region of any chromosome.
If you select this option, select the desired chromosome in
Chromosome, then type the beginning (Start) and end (Stop) locations
of the desired interval.

¢ For complete gene view — The chromosomal region that appears in
Gene View.

* For aberrant region below cursor — All of the intervals that begin
before the cursor position and end after the cursor position.

The type of analysis result the program uses to construct the regions

defined in the track. Select one or both of these options:

* Aberration Results — The current aberration analysis results in the
defined chromosomal region.

¢ CNVRs - The detected CNVRs in the defined chromosomal region.

Click to open the Choose Track Color dialog box to select the color to use
for display of the track in the Tracks folder. See “Select Color” on
page 416.

Creates the track. To display the track in Gene View, use the Tracks tab
of the User Preferences dialog box to enable it. See “Tracks tab” on
page 437. To export the track, see “Export” on page 328.

Closes the dialog box without creating a track.
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Customize Search Link
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Figure 95  Customize Search Link dialog box

Purpose: This dialog box lets you create a custom Web search link in the
shortcut menu that appears when you right-click a table entry. The link
opens the URL of your choice, and passes the table entry to it as a search
string. See “To create a custom Web search link” on page 126.

To open: Right-click any entry in a tab in Tab View, other than a column
heading, then click Customize Link.

URL Name The name of the custom Web search link that appears in the shortcut
menu (see above). To edit an existing custom Web search link, select it
from the list.

URL The full uniform resource locator (URL) of the desired search page. For
the query string value, type <target>

For example, this URL passes the selected Tab View entry to google.com:
http://www.google.com/search?hl=eng&g=<target>

New Opens an Input dialog box, where you can type a name for a new custom
Web search link. Click OK to accept the name and add it to the URL
name list.

Update Saves the settings in the dialog box.
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Delete

Close

Deletes the selected custom Web search link.

Closes the dialog box.
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Figure 96  Define Sets dialog box

Purpose: This dialog box lets you assign arrays to comparison sets for the
analysis. See “Differential Aberration Setup” on page 316 and “To set up a
differential aberration analysis” on page 166.

To open: The Define Sets dialog box opens when you click Define Sets in
the Differential Aberration Setup dialog box as you set up a differential

aberration analysis.
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The lists in this dialog box reflect the assignments you make with the
Setl/Set2/Ignore options in the Differential Aberration Setup dialog box.
Similarly, the selected Setl/Set2/Ignore options in the Differential
Aberration Setup dialog box reflect the assignments you make in this
Define Sets dialog box.

Displays the arrays assigned to comparison set 1.
Displays the arrays assigned to comparison set 2.
Displays the arrays that are not assigned to a comparison set.

Moves selected arrays from one list to another, in the direction indicated
by the arrowhead. To select arrays:
¢ To select an array, click its name.

¢ To select additional arrays, hold down the ctrl key and click their
names.

e 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.

Moves all of the arrays in one list to another, in the direction indicated by
the arrowheads.

Accepts your array assignments. These assignments will be reflected in the
settings of the Setl/Setl/Ignore options for each array in the Differential
Aberration Setup dialog box.

Discards any changes to array assignments, and closes the dialog box.

Design/Edit Cytogenetic Report Templates

Purpose: Used to create a cyto report, see “To generate a cytogenetic
report” on page 179.

To open: Click Reports > Cyto Reports > Design/Edit Template. It lets
you configure cyto report templates for later use.

The Design/Edit Cytogenetic Report Template dialog box contains the
following tabs:

CGH Interactive Analysis User Guide 301



5  CGH Interactive Analysis Reference

¢ Report Settings — Configures the general content and format of the
report. See “Report Settings tab” on page 303.

¢ Analysis Settings — Configure the analysis the program applies when
you run the report. See “Analysis Settings tab” on page 305.

e SNP Analysis Setting — Configures the SNP analysis settings that are
applied when you run the report. See “SNP Analysis Setting tab” on
page 307.

¢ Chromosome and Interval Selection - Define the regions of the
genome to include in the report. See “Chromosome and Interval
Selection tab” on page 308.

These buttons appear at the bottom of every tab:

Button Details

New Creates a new report template. When you click New, a Message
dialog box opens. Type a name for the new report template, then click
OK. The program creates a copy of the current template settings and
enables it for editing.

Save Saves any changes you make to the current template.

Reset Resets the current tab to the default settings.

Delete Deletes the selected report template.

Rename Changes the name of the selected report template. When you click

Rename, an Input dialog box appears. Type a new name for the report
template, then click OK.

0K Accepts your selections and closes the dialog box.
Cancel Closes the dialog box, and discards any changes that you have not
saved.
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Report Settings tab

Design/Edit Cytogenetic Report Templates - CytoSNP
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Figure 97  Design/Edit Cytogenetic Report Template — Report Settings tab

The report settings tab contains these options and commands:

Option/Command Details

General Settings

Name Shows the Cyto Report templates available in the program. To edit an
existing template, select its name. To create a new template, click
New (see below).

Password Protected Mark this option to limit editing of the template. When you mark this
option, the Set Report Password dialog box opens. Type a password,
type it again in Confirm Password, then click OK. A lock button
appears. | @ Click this button to change the password.

When you or another user tries to edit the template in the future, an
Enter Password dialog box appears. You must type the password to
display or edit the template.
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Option/Command

Details

Show Graphical
Summary

Show Tabular
Summary

Show Flat Intervals

Report Header
Sample Attributes
Name

Display Name

Default Value

Up

Down

Add

Remove

Mark this option to include a graph of the whole genome or selected
chromosomes in the generated cyto report.

Mark this option to include a table of results in the generated cyto
report.

Mark this to have aberration intervals reported without any nested
structure.

Type text to appear at the top of cyto reports that use this template.

(Read-only) The array attributes included in the report.

The name that appears in the report for each array attribute. By
default, the Display Name is the same as the name of the attribute. To
change the Display Name, click it, edit it as desired, then press Enter.

When the program generates the cyto report, the program
automatically uses the actual value of each attribute. If the value is
not defined in the properties of the sample, the program leaves it
blank, unless you type a default value here.

Moves a selected attribute up in the list. This moves the attribute up
in the Sample Properties list in the generated report.

Moves a selected attribute down in the list. This moves the attribute
down in the Sample Properties list in the generated report.

Opens the Select Sample Attributes dialog box. In this dialog box,
mark the desired attributes, or mark Select to select all attributes,
then click OK.

Removes a selected attribute from the list.
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Figure 98  Design/Edit Cytogenetic Report Templates — Analysis Settings tab
The Analysis Settings tab contains these options and commands:
Option/Command Details
Main options
Use Workspace Select this option to use the analysis settings from the Analysis tab
Settings at Runtime for interactive analysis, or from the workflow analysis method at the
time you run the report. See “Analysis command ribbon” on page 192.
Use Settings Below Select this option to define analysis settings. If you select this option,
the analysis parameters in the tab become available. These override
the settings in the workspace when you run the report.
Aberration Settings
Aberration Algorithm  Select the desired aberration detection algorithm. Type a threshold
value. For the Z-Score algorithm, select (or type) a window size in Mb,
Kb, or data points (pt).
For details on these algorithms, see “Aberration Detection Algorithms
for CGH Analysis” on page 490.
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Option/Command Details

GC Correction Mark Apply to calculate GC Correction to the data, and select a
Window Size for the calculation. GC Correction is recommended for
SNP Copy Number and LOH analyses.

For details on this algorithm, see “GC Correction Algorithm” on
page 480.

Centralization Mark Apply to apply this normalization algorithm.

For details on this algorithm and its parameters, see “Legacy
Centralization Algorithm” on page 476.

Diploid Peak Mark this option apply the diploid peak centralization algorithm.

Centralization For details on this algorithm and its parameters, see “Diploid Peak

Centralization Algorithm” on page 478.

Filter Select the desired design, feature, aberration, and LOH filters. You can
also select No Filter.

To create custom filters, see “To create or modify a design filter” on
page 134, “To create or modify a feature filter” on page 133, and “To
create or modify an array filter” on page 132.

Apply Fuzzy Zero Mark this option to apply this statistical correction to the data.

Correction For details on this algorithm and its parameters, see “Fuzzy Zero” on

page 483.

Combine Intra-Array Mark this option to combine data from replicates within arrays.
Replicates
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' SNP N Confidence Level  [0L95 '
[ rLon 1
| ECaIcuIate Threshold E.D |
|
[l
i Save || Reset | [ Delete || Rename | | Ok || Cancel |
Figure 99  Design/Edit Cytogenetic Report Templates —
SNP Analysis Setting tab
The SNP Analysis Setting tab contains these options:
Command/Option Details
SNP CN Confidence Level The threshold used to decide whether or not to include a copy
number in the SNP analysis.
LOH
Calculate Mark to enable LOH calculations.
Threshold A threshold value to use in determining whether or not to
include an LOH call in the analysis.
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Chromosome and Interval Selection tab

Design/Edit Cytogenetic Report Templates - Cyto4

e

(Report Settings’ Analysis Settings'[ SHP Analysis Setting [ Ehromoseme and interval
Chromosome and Interval Selection

Select Species : H. sapiens
| Select Genome Build : hg19
Mode-

ODispIay Entire Gename, |

@Limit Report ko Selected Chromosomes.!

|| rChromosomes - 7 Intervals 1

| | |
Add... || Remove || Clearall Add... || Remove || Clearall '

| =l

| Mew || Save || BReset || Delste || Rename | | K || Cancel |

Figure 100 Design/Edit Cytogenetic Report Templates —
Chromosome and Interval Selection tab

The Chromosome and Interval Selection tab contains these options and
commands:

Option/Command Details

Select Species Select the genome's species of origin. The CGH module supports
Human, Mouse, and Rat genomes.

Select Genome Build  Select a genome build from the list that matches the build used in your
microarray design files.

Mode

Display Entire Configures the report to include the entire genome
Genome
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Option/Command Details

Limit Report to Configures the report to include only selected chromosomal regions. If

Selected you select this option, the commands under Chromosomes and

Chromosomes Intervals become available.

Chromosomes (Select these first)

List of chromosomes  Displays the chromosomes to include in the report.

Add Opens the Chromosome Selection dialog box, where you can select
chromosomes to include in the report. The program displays the
selected chromosomes in the list. See “Chromosome Selection” on
page 270.

Remove Removes chromosomes from the list. To remove a chromosome, click
its name, then click Remove.

Clear All Removes all chromosomes from the list.

Intervals

List of intervals Displays the chromosomal intervals to include in the report.

Add Opens the Range for Intervals on <chromosome> dialog box, where
you can define an interval to include in the report.

To add an interval to the list, select the desired chromosome under
Chromosomes, then under Intervals, click Add. In the dialog box that
appears, type start and end locations for the region, then click OK.

Remove Removes intervals from the list. To remove an interval, click its name,
then click Remove.

Clear All Removes all intervals from the list.
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Design Level Filters

Name

Filter Conditions

310

table

B% Design Level Filters
~Edit Design Lewvel Filbers -
Mame | designz r'=
Attribuke Operatar Walus JiLogicaI Opet...| | Mew Condition
== =0 =) [ [ ———

Delete Condition
sPseudoautosomal
erformanceScore
unberOfPerfectMatch
robe ID List

@anlude rmakching values L_)Ex-:lude rmatching values

e Update | Reset | |: Repame | Close

Figure 101 Design Level Filters dialog box

Purpose: This dialog box is used to create or edit design filters that let
you include or exclude data from analysis based on selected design
attributes. See “To create or modify a design filter” on page 134.

To open: Click Preprocessing > Design Filters > Edit Filter.

Select the name of the design filter you want to edit. To create a new
filter, and add its name to the list, click New.

For each condition (row), select options from the list or enter a value,
then press Enter. To add another row to the table, click New Condition.

Each condition has these elements:
¢ Attribute — The design attribute evaluated by the filter.

* Operator — How the filter uses the entry in Value to evaluate arrays.
For example, the >= operator configures the filter to include or exclude
probes where the selected attribute is greater than or equal to the entry
in Value.
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¢ Value - The value the filter uses as the basis to evaluate a probe. You
either select a value or, for some attributes, enter a value. For example,
if you select the Homology attribute with an operator of =, the filter will
include or exclude probes that exhibit homology if the value is set to 1.
(The homology attribute is assigned to probes that have more than one
mapping in the genome or probes that have secondary hits that are not
perfect matches.)

¢ Logical Operator — (Available only if you configure more than one
condition) The relationship between the condition and the next one in
the list. For example, if you select AND in Logical Operator for the
first condition, the filter includes or excludes a probe if it passes both
the first condition and the next condition.

Adds a new, blank condition (row) to the table.

Removes a condition from the list. To remove a specific condition, click
anywhere within the condition, then click Delete Condition.

Select one of these options:

¢ Include matching values - If a probe passes the filter condition, the
program includes it in the analysis.

¢ Exclude matching values — If a probe passes the filter condition, the
program excludes it from the analysis.

Opens an Input dialog box, where you can type a name for the new filter.
To accept the name, click OK. The program creates the filter, and adds
the new name to the Name list.

Saves any changes you make to the filter conditions without closing the
dialog box.

Restores the values of the filter conditions to what they were before you
made any changes to them.

Opens a Confirm dialog box that asks you if you want to delete the
selected filter. To delete the filter, click Yes.

Opens an Input dialog box where you can type a new name for the filter.
To accept the name, click OK.

Closes the dialog box. If you created or changed a 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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Design Properties

Purpose: Gives general and detailed information about a given microarray
design. See “To display the properties of a specific design” on page 76.

To open: In the Data pane of the Navigator, right-click the name of a
genome build within a design folder, then click Show Properties. Several

tabs are available.

Attribute tab

Displays general identifying attributes of the array design, and statistics
such as the total number of features in the design.

“++ Design Properties

ﬁm‘ Han Unique Probes’ [ Data’ [ SHP Data’

| MName Yalue (|
||Wame 025051
IType CGH+SMP
||Genome build hgls
||Species H. sapiens
||Is Fused Design fFalse
[Date 2010/06/04
\|Data Available For Mumber of Chromosomes 24
|Mumber of Features 205003
2400
Mumber of Non Unique Probes 506

|[Humber of Replicats Probes
|
||
|

\|&wvailable GPercent Window Sizes

2kb,20Kb, 40Kb

SMP DE Yersion

129

[IMumber of SMP Features

115955

mumber of SMP Replicate Probes

S4471

| Close |
e el

Figure 102 Design Properties dialog box — Attribute tab

Non Unique Probes tab

Displays the nonunique probes in the design. Nonunique probes have more
than one mapping in the genome that is a perfect match.
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| S.Mo Probe Value [
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it &_18_P2e797250 chri:2605619-2605663 | chr:26..,
i9 A_15_P17368912 chri:267079-267126 | chr:2670...
10 &a_lo_Po0415770 chry: 15487 7901-154577960 | chr...
11 &_13_P17045055 chri:1736602- 1736646 | chry:17..,
|z A_18_P2e797353 chiy:2219602-2219653 | chry: 22, .,
13 &_16_P45001804 chri:1338591-1338646 | chry:13..,
14 A_15_P17038852 chri:242248-242292 | chry:2422...
15 &_18_P26793745 chrii1535120-1535164 | chryi15... |
|1& &_13_P17040665 chri:1808514-1808575 | chry:18... |~
7 A 1R P17N4017R4 rhesti1Rd4711-1R44770 | rhiv: 1. [T
| Close

_—

Figure 103 Design Properties dialog box — Non Unique Probes tab

The sequence order of the probes within the tab.

The name of the each nonunique probe.

The chromosomal locations to which each of the probes maps. Because

5

these are nonunique probes, two or more locations appear for each probe.
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Data tab

Displays the names of the probes in the design and the genomic locations
to which they are designed. The tab displays the probes for one
chromosome at a time.

++ Design Properties
[‘attribute’ Mon Unigue Probesﬁa‘ SMP Data’
I Select Chromosome: | chrl "1;’1 I
|
i Probe Chramasome Start Stop | |
|a_15_P10000155 chrl 45274 45333 ¥ |
? A_16_PS6000121 chrl 76145 7oz04
i A_16_P15000916 chrl 554257 554546 |
|&_18_P10001100 chrl 639554 639653
i A_15_P100013525 chrl 736471 736530 |
1A_18_P10001350 chrl 749625 749654
| A_15_P10001457 chrl 770559 770915 |
1A_18_P10001545 chrl 791419 71472
. A_16_P15001543 chrl G27249 27305 |
A_16_P150015594 chrl G42726 427585
A_16_P30000654 chrl 51154 351195 |
JA_L6_PODDOO114 chrl 65794 G65550
!.C\_lﬁ_PSDDDDBBD chrl 69470 69529 o !
A_15_P10001772 chrl G70100 70159 ;| |
e 4m md4AAR==A L4 s AmmAm
| Close |

Figure 104 Design Properties dialog box — Data tab

Select The chromosome whose probes appear in the list. To display the probes
Chromosome designed to a different chromosome, select one from this list.

Probe The name (Probe ID) of each probe.
Chromosome The name of the chromosome to which the probe is designed.

Start The location on the selected chromosome of the first base pair to which
each probe is designed.

Stop The location on the selected chromosome of the last base pair to which
each probe is designed.
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SNP Data tab

This tab shows design information for SNPs in the design.

: Design Properties

[ attribute” [ Mon Unigue Prnbes‘rﬁm
I Select Chromosome: | chrl I“ﬂ '
|
| SHP ID Probe Chromaosame SHP Position | |
Irst656003 & _20_PO010000S, A_20... |chrl 1079564 i |
?r535242196 & _20_P00100009, A_20.., [chrl 1323461
|Irs17160977 & _20_PO0Z01917, A_20... [chrl 1331050 |
lrs3355951 & _20_POD10001Z, A_20... [chrl 1794161
|Irs2843160 & _20_PO0100018, A_20... [chrl 2205941 |
Irs1129333 A_20_PO0Z01926, A_Z0,., jchrl 2325536
| rs16525139 A _20_PO0z201929 chrl 2416455 |
Irs4b48482 &_20_PO0Z01931 chrl Z7397E0
|Irs1563489 & _20_PO0Z01932, A_20... chrl 776007 |
rsoo6360 &_=0_PO0Z01933 chirl 2784397
rs2842925 A_20_PO0Z01936, A_Z0,., |chrl 2876218 |
(rsl2060452 & _20_P00201938, A_20.., [chrl 2960792
||rs589585 & _20_PO0Z01942, A_20... [chrl 3155614 h |
| rs13374875 A _20_PO0100039 Cbrl 53190196 ;] |
| Cose |

Figure 105 Design Properties dialog box — SNP Data tab

SNPID The SNP identification.

Probe = The name (Probe ID) of the probe. The probe names are separated with a
comma.

Chromosome The chromosome on which the probe is located.

SNP Position The position of the SNP on the chromosome.
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Differential Aberration Setup

'+ Differential Aberration Setup

Edit
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Figure 106 Graphical Aberration Summary dialog box — Special version used to set up a

differential aberration analysis

Purpose: This dialog box lets you configure and start a differential

aberration analysis.

To open: Click Discovery > Differential Aberration. You must first set up
and select an experiment with the desired arrays, and apply an aberration
detection algorithm. See “To set up a differential aberration analysis” on

page 166.
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Opens a menu with a Copy summary to clipboard option. This option lets
you move an image of the dialog box to a document in another program.

Displays aberrations for the previous chromosome in the genome.
Displays aberrations for the next chromosome in the genome.

Mark this option to display the aberrant regions that represent
amplifications as red bars.

Mark this option to display the aberrant regions that represent deletions
as green bars.

Display the selected types of aberrant regions for the selected chromosome
for all arrays.

Assigns the aberrations in the given array to comparison set 1.
Assigns the aberrations in the given array to comparison set 2.
Does not assign the aberrations in the given array to a comparison set.

Sets the algorithm used to score differential aberrations. This algorithm is
available:

* HyperGeometric Tail - The Hypergeometric distribution tests for
enrichment, or the likelihood of an increase in the number of
aberrations present in one group, given the number of aberrations
present in both groups. The HyperGeometric Tail sums the likelihoods
as extreme or greater than the original number of aberrations from one
group, to calculate an enrichment p-value.

For further information on this algorithm, see “Differential Aberration
Analysis” on page 536.

Opens the Define sets dialog box, where you can assign arrays to
comparison groups. This is an alternative to the use of the
Setl/Set2/Ignore options that appear below each array. See “Define
Sets” on page 300.

Runs the differential aberration analysis with the options you selected.
The results appear in the Graphical Differential Aberration Summary
dialog box. See “Graphical Differential Aberration Summary” on page 355.

Resets the assignment of all arrays to comparison set 1.

Closes the dialog box.
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Echo Example Plot
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Figure 107 Echo Example Plot

Purpose: 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.

To open: To run the Echo Example plug-in, select the desired experiment,
select the desired chromosome in Genome view, then click Tool > Plugin >
Echo Example.

Opens a menu with a Copy plot(s) to clipboard command. This command
copies all of the plots to the clipboard as an image. You can then paste
the image into a document in another program.

Each plot displays the log ratio data for the selected chromosome from an
individual array in the experiment.

You can right-click anywhere within each plot to display these options:
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Option

Description

Properties

Copy

Save as

Print

Zoom In

Opens the Chart Properties dialog box, where you can change the
appearance of many aspects of the plot. See “Chart Properties” on
page 265.

Copies the chart to the Clipboard, where you can paste it into a word
processing or other program.

Opens a Save dialog box, where you can select a location for a saved
*.png image file of the plots.

Opens the Windows Page Setup dialog box, where you can set page
size, margins, and orientation, and select a printer. From there, you
click OK to open the Windows Print dialog box, where you can set
print options and print the plot.

Opens another menu that lets you zoom in the plot. You can zoom in
several ways:

» Both Axes —Zooms in the Domain (X) axis for all stacked plots, and
zooms in the range Range (Y) axis for the specific plot in which you
clicked.

» Domain Axis — Zooms in the Domain (X) axis for all stacked plots.

» Range Axis — Zooms in the Range (Y) axis for the specific plot in
which you clicked.

You can also drag across an area of one of the plots to select an area

to zoom in on.
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Option Description

Zoom Qut Opens another menu that lets you zoom out the plot. You can zoom
out several ways:

+ Both Axes — Zooms out the Domain (X) axis for all stacked plots,
and zooms out the range Range (Y) axis for the specific plot in
which you clicked.

» Domain Axis — Zooms out the Domain (X) axis for all stacked plots.

» Range Axis —Zooms out the Range (Y) axis for the specific plotin
which you clicked.

Auto Range Opens another menu that lets you zoom the plot to encompass the full
range of the data. You can zoom in several ways:

» Both Axes — Appropriately zooms both axes of the specific plot to
show the full set of data.

» Domain Axis — Zooms in the Domain (X) axis for all stacked plots
so this axis encompasses the full range of X values of the data.

» Range Axis —Zooms in the Range (Y) axis for the specific plot in
which you clicked, to encompass the full range of Y values of the
data.
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Edit Array Color
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Figure 108 Edit Array Color dialog box

Purpose: To change the display color of the arrays in an experiment
To open: Right-click an experiment name, then click Edit Array Color.

Edit Opens a menu with a Copy command. If you click Copy, the program
copies the list of arrays and their assigned colors to the Clipboard. You
can then paste the list into a document in another program such as Word
or PowerPoint.

Select Array Mark the check box for the array(s) whose color you want to change.

Color Column  Next to the name of an array, click the color swatch in this column to
change the display color for the specific array. The Select Color dialog box
appears, where you can select the desired color. See “Select Color” on
page 416.

Select Al Marks all of the check boxes.
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Deselect Al Clears all of the check boxes.
Edit Color Click to change the color for the selected array(s).

Restore default Click to restore the original color(s) to the selected array(s).

Edit Array Order

£ Edit Array Order
Array Mame
rDesign
118897 _hq1s a
Forder by
IN-one — ;"1

|~
|

| ok || Cancel

Figure 109 Edit Array Order dialog box

Purpose: This dialog box lets you change the order of arrays in an

experiment, which defines the order in which the program displays arrays
and array data in the Experiment pane of the Navigator and in Tab View.
If you select the Stacked rendering style for scatter plots, the array order
also determines the order in which the scatter plots for the arrays appear.

To open: Right-click the name of an experiment, then click Edit Array
Order in the shortcut menu.

Array Name The arrays in the selected design, listed in their current order.

Design  Select the name of a design. In Array Name, the program displays the
arrays associated with the selected design.
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Orderby Select an attribute to use as a basis for ordering the list. For example, if
you select Barcode, the program reodered that Array Name list based on
Barcode.

Moves a selected array up in the Array Name list. To select an array in
—  this list, click the name of the array.

Moves a selected array down in the Array Name list. To select an array in

=1
—/  this list, click the name of the array.

0K Applies the new array order.

Cancel Closes the dialog box without making any changes to the array order.

Enrichment Analysis Setup

A Enrichment Analysis Setup

~Input scar ~Interval Selection

ar cor

@Enrichment of expression values OEntire Genome
OEnrichment of external score @;\" aherrant intervals
il
~Input Parameters Apply to
Maxirmumn Interval Length (Mb) 10.0 OF\" Arrays
mHg Threshald o @selected Arrays
Match Sample By Sample Mame ,*1
Save | | Perform Analysis | | Cancel

Figure 110 Enrichment Analysis Setup dialog box
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Purpose: 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. The
program can calculate an enrichment score for any sample for which you
have both CGH and expression data. For details on this kind of analysis,
see “Algorithms for Joint CGH- Expression Analysis” on page 550.

To open: The Enrichment Analysis Setup dialog box opens when you click
Discovery > Joint- Analysis > Enrichment Analysis > Setup. It also opens
when you click Enrichment Analysis in the Correlation Results dialog box
(see “Correlation Results” on page 282).

Inputscores The type of enrichment analysis, based on the source of the values to be
analyzed. Select one of these options:

e Enrichment of correlation score — This type of analysis considers the
correlation scores from a joint CGH-expression correlation analysis.
This option is only available after you perform a correlation analysis.

¢ Enrichment of expression values — This type of analysis considers
expression values in existing expression data.

* Enrichment of external score — This type of analysis considers values
in a file you import. The values can be any quantitative information,
listed by interval.

The imported file must be a tab-delimited *.txt file with columns titled
Chr, Start, Stop, and Score-<array name>. Chr is the number (or name)
of the chromosome, and Start and Stop are the locations of the first
and last base pairs of the interval, respectively. Score-<array name> is
a decimal value.

The first line of the file must be column headers, and rest of the file is
data lines. For example, the first few lines of a file to analyze an array
called BT4 could look like this:

Chr Start Stop Score-BT4
1 779448 808099 -0.6
1 1001925 127708 -0.3
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Interval Selection  Select one of the options. You can analyze the entire genome, or only
aberrant intervals.

Input Parameters Edit these parameters as desired:

¢ Maximum Interval Length (Mb) - The largest interval considered by
the enrichment scoring algorithm. The default value is 10.0 Mb. The
program ignores the interval in the enrichment analysis if it exceeds
this size. If you set this parameter to 0, the program uses a default of
1000 Mb as the maximum interval length.

¢ mHG Threshold - The lowest enrichment score for an enrichment event
to be considered significant. Increase this number to make the detection
process more stringent. The default threshold score is 4.0.
Applyto  Select one of these options:
* All Arrays - Analyzes all arrays in the active experiment.
¢ Selected Arrays — Analyzes only the selected arrays in the active
experiment.

Match Sample By  Select an array attribute. The analysis matches CGH arrays with
expression arrays based on the values defined for this attribute.

Save Saves the analysis parameters internally. Later, when you run an
enrichment analysis, the program uses the parameters you set. To run an
enrichment analysis, click Discovery > Joint- Analysis > Enrichment
Analysis > Perform.

Perform Analysis Opens the Match Sample dialog box, where you can view the paired
CGH- expression arrays, and start the enrichment analysis.

Cancel Closes the dialog box without changing any parameters.
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Experiment Properties

Experiment Name

Description

Designs

Genome Builds

326
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Figure 111 Experiment Properties dialog box

Purpose: Lets you select array designs and data to link to an experiment.
See “To add arrays to an experiment” on page 66.

To open: In the Create Experiment dialog box, click Properties, or in the
Experiment pane of the Navigator, right-click the name of an experiment,
then click Show Properties.

(Read-only) The name of the selected experiment.

Description that was typed when the experiment was created.

Select Design

Displays all of the designs available in the program. Select the design
associated with arrays to add to the experiment.

Displays the genome build(s) associated with the design. Select the desired
genome build to display the arrays associated with a single genome build.
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Arrays

Array List Displays the arrays in the selected design that are available for this
experiment.
¢ To select an array to move to the Selected Array List, click its name.

e To select additional arrays, hold down the ctrl key and click their
names.

¢ 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.

Selected Array  Displays the arrays that you have selected for this experiment.

List

S Moves the selected arrays in Array List to the Selected Arrays List. You
can move arrays from as many designs as you like, as long as they are all
associated with the same genome build.

> | Moves all of the arrays in Array List to the Selected Arrays List.

- | Removes an array from the Selected Array List. To select an array for
removal, click its name. If desired, you can re-add an array.

z« | Clears the Selected Array List.

Display Name by  Click to select how the array names will be displayed in the experiment.
The Global Display name is the name assigned in Sample Manager for the
array. See the Sample Manager User Guide for more information.

0K Adds selected arrays in the Selected Array List to the experiment, and
closes the dialog box.

Cancel Closes the dialog box without adding any arrays to the experiment.
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Export
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Export || Cancel

Figure 112 Export dialog box — Several types of file exports use this dialog box. This spe-
cific example exports selected experiment(s) as a ZIP format file.

Purpose: Lets you select a location for an exported file.

To open: This dialog box appears after you select specific experiment(s),
track(s), or filter(s) to export. See “To export experiments” on page 89,
“To export tracks” on page 90, or “To export filters” on page 91.

Displays the folder or other location whose contents appear in the main
pane of the dialog box. To select another folder or other location, click § .

Moves to the next higher folder level.
Moves to the Desktop.
Creates a new folder in the selected location in Look in.

Displays the names only of folders, files, and other locations in the main
pane of the dialog box.

Displays both the names and details of folders, files, and other locations
in the main pane of the dialog box.
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File name

Files of type

Export

Cancel
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Displays the folders, files, and other locations in the selected location in
Look in. The program limits listed files to the type selected in Fliles of
type. To select a file, click its name. To open a folder or other location,
double-click its name.

Displays the name of the file to which the exported content will be saved.
To change the name, you can either select a file in the main pane of the
dialog box, or type a new name.

Limits the files listed in the main pane to those of the appropriate type
for your specific kind of export. To show all files, click ¥ , then select All
Files.

Saves the selected content to the location specified in the dialog box.

Cancels your selections and closes the dialog box.

Export Experiments

E Export Experiments

Select experiments to export

[ caH_exp
[ cateane

ENEWCGH+SNP

*Empky experiment cannot be exported,

Seleck all | Deselect Al | Ok Caneel

Figure 113 Export Experiments dialog box
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Select experi-
ments to export

Purpose: Lets you select experiments for export. The program exports all
array designs and data associated with the experiments as a single ZIP
file. This file does not include any parameter settings, array selections, or
results. See “To export experiments” on page 89.

To open: In the Home tab, click Export > Experiments.

Displays all experiments available for export. Mark each experiment you
want to export.

Select All  Selects all experiments for export.
Deselect All Clears all check boxes under Select experiments to export.
0K Opens an Export dialog box. See “Export” on page 328.
Cancel Cancels the export and closes the dialog box.
Export Filters

330

3

Export Filters

Select filkers ko expart

Filker Type ]
DefaultFeatureri, . |Feature Level Fil...
Defaultaberration ., Aberration Filkers
Feature_1127 Feature Level Fil...
aberr 1127 Aberration Filkers
Feature 1123 Feature Level Fil...

Export

=
=

™

Select ol Deselsck Al

Ok | | Cancel |

Figure 114 Export Filters dialog box
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Purpose: Lets you select feature-level, array-level, design, metric set,
and/or aberration filters, to export as a single *.xml file. See “To export
filters” on page 91.

To open: In the Home tab, click Export > Filters.

Selectfiltersto  Displays all of the filters available in the program. The table has these
export columns:

e Export - Mark the check box next to each filter to export.
e Filter - The name of each filter.

e Type - The type of content to which the program applies each filter.

For more information on filters, see “Changing Preprocessing Options” on
page 132.

Select All  Selects all available filters for export.
Deselect All Clears all of the check boxes under Select filters to export.

0K Opens the Export dialog box, where you can select a location for the
exported *.xml file of filters. See “Export” on page 328.

Cancel Cancels the export and closes the dialog box.
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Export Probe ID List

Export Probe ID Lists =]
Select Probe 1D List:
E Probe list 1
E Probe list 2
Select Al | Deselect Al | oK | Cancel

Figure 115 Export Probe ID List dialog box

Purpose: Lets you select probe ID lists for export. The program combines
the probe IDs from all selected lists into a single text file. See “To export
a probe ID list” on page 90.

To open: In the Home tab, click Export > Probe ID list.

Select Probe ID  Displays all probe ID lists available for export. Mark each probe ID list
List that you want to export.

Select All  Selects all probe ID lists for export.
Deselect All Clears all check boxes under Select Probe ID List.
0K Opens an Export dialog box. See “Export” on page 328.

Cancel Cancels the export and closes the dialog box.
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Export Tracks

Export Tracks |§|

Select Tracks:

5 Hs_hal5_CHyY_20080404
EHs_h-;l8_C|:-GIsIand_20ElBD4D4
EHs_hgls_miRNA_zonsmoq
E Hs_hgls_PA&R_20080404

E Hs_hgl7_Chy_Z0080404

E Hs_hg17_CpaGlsland_20050404 ;JL
E Hs_hgl7_PaR_Z20080404

E Mr_mm7?_Cpalsland_20030510

E Mm_mm&_Cpalsland_20080510

E Mm_mm3_Cp&lsland_20080510

AT

P Mm mme mikkA 20080510

Select all | | Deselectal | | OK | | Cancel

Figure 116 Export Tracks dialog box

Purpose: Lets you select tracks to export as a single BED format file. See
“To export tracks” on page 90.

To open: In the Home tab, click Export > Tracks.

Select Tracks Displays all of the tracks available in the program. Mark the check box
next to each track to export.

For more information about tracks, see “Create Track” on page 297.
Select All  Selects all available tracks for export.

Deselect All  Clears all of the check boxes under Select Tracks.
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0K Opens the Export dialog box, where you can select a location for the
exported BED format file. See “Export” on page 328.

Cancel Cancels the export and closes the dialog box.

Feature Level Filters

Feature Level Filters

=

-Edit Feature Level Filker:
Name | pefaulFeatureFiter I’“ﬂ
Attribute Operator Value Logical Oper...l | Mew Condition

| alsSaturaked =)= T ) true T=1oR =) — :
rIsSaturated = Teltrue = )oR F=) | DeleteCondition |
qlsFeatMonUnifOL == = ) true PR |

r1sFeatMonlnifoL == % W true =) C= ]

01nclude matching walues @gxcl

| Mew | | Update

| | Reset

| | Delete

|| Rename... | | Close |

Figure 117 Feature Level Filters dialog box

Purpose: This dialog box allows you to create, change, or delete feature
filters. Feature filters include or exclude data from certain microarray
features based on specific conditions. See “To create or modify a feature

filter” on page 133.

To open: Click Preprocessing > Feature Filters > Edit Filter.

Name Select the name of the feature filter you want to edit. To create a new
filter, and add its name to the list, click New.

For each condition (row), select options from the lists. Specifically in

Value, select an option from the list, if available. Otherwise, type a value,
then press Enter. To add another row to the table, click New Condition.
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Each condition has these elements:
¢ Attribute — The feature attribute evaluated by the filter.

* Operator — How the filter uses the entry in Value to evaluate arrays.
For example, the >= operator configures the filter to include or exclude
features where the selected attribute is greater than or equal to the
entry in Value.

e Value - The value the filter uses as the basis to evaluate a feature. For
example, if you select the glsSaturated attribute, the = operator, and a
value of true, the filter includes or excludes a feature if its glsSaturated
attribute is true.

Logical Operator — (Available only if you configure more than one
condition.) The relationship between the condition and the next one in the
list. For example, if you select AND in Logical Operator for the first
condition, the filter includes or excludes an array if it passes both the
first condition and the next condition.

New Condition Adds a new, blank condition (row) to the table.

Delete Condition Removes a condition from the list. To remove a specific condition, click
anywhere within the condition, then click Delete Condition.

Include/Exclude  Select one of these options:

matching values Include matching values - If a feature passes the filter conditions, the

program tncludes it in the analysis.

¢ Exclude matching values — If a feature passes the filter conditions, the
program excludes it from the analysis.

New Opens an Input dialog box, where you can type a name for the new 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 without closing the
dialog box.

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.

Rename Opens an Input dialog box where you can type a new name for the filter.
To accept the name, click OK.
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Close

Closes the dialog box. If you created or changed a 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.

Find in column

Find in column

Direction

Conditions

336

Find in column "ProbeMame™

Find in colurmn | | Eind Mext
rDirection - rConditions- 7| Cancel
ng EMatu:h ase .

@chwn . BMatch whole word

Figure 118 Find in column dialog box

Purpose: This dialog box allows you to set search parameters for a
specific column entry for the selected chromosome. Based on these
parameters, the program can highlight the row of the first entry that
matches. The cursor then moves to the location defined in the row.

To open: Right-click any entry in a tab in Tab View other than a column
heading, then click Find in column in the shortcut menu.

Type all or part of the entry you want to find.

Select a search direction:

e Up - Sets the search to scan the column you clicked in an upward
direction from the highlighted row.

e Down - Sets the search to scan the column you clicked in an
downward direction from the highlighted row.

Mark any of these search options:
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e Match Case - Mark this option to take case into account. For example,
if you mark Match Case, and you type aa351 in Find in column, the
search finds the next entry in the column that contains aa3b1. It does
not find entries that contain AA351 or Aa351.

e Match whole word - Mark this option to only find entries in which the
complete entry matches what you type in Find in column. For example,
if you type AA351 in Find in column, and mark Match whole word, the
program finds the next AA351 entry. It does not find entries such as
AA3512 or AA351992.

Find Next Finds the next matching entry in the selected column, and moves the
cursor to the location defined in the row that contains the entry. The
search is performed only for the chromosome selected in the Genome
View.

Cancel Closes the dialog box.

Font Selection

Font Selection E'
Forit: Size!
Agency FB ] 9
il A |10
aurial Black, . 11
Arial Warrow 12
Arial Rounded MT Bold
Bitstream Yera Sans Mono 16
Blackadder 1TC 18 A
Bodoni MT 20 b
Bodoni MT Black
Bodoni MT Condensed Y| Bt
Book Antiqua ¥ o Fnaic

[0 |_camce

Figure 119 Font Selection dialog box
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Purpose: This dialog box lets you select a font for a chart.

To open: In the Chart Properties dialog box, click either the Title or Plot
tab and then next to Font, click Select.

Font Select the font to use for the chart.
Size  Select the size to display the font.

Attributes Mark the check box next to the attribute for the font. You can select Bold
or Italic, or both.

0K Accepts the selections and close the dialog box.

Cancel Closes the dialog box without making font changes.
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Gene List

Gene List |

Mame: oncogenes
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Figure 120 Gene List dialog box

Purpose: Lets you view the names of the genes in a specific gene list and
to change the display color of the gene list. See “To display the genes in a
gene list” on page 79.

To open: In the My Entity List pane of the Navigator, right-click the name
of a gene list, then click View in Table.

Name (Read-only) The name of the gene list.

Description (Optional) Brief descriptive comments about the gene list, such as how it
was created or the nature of the genes in the list. You can edit the
description.
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S. No

Gene Names

Color

0K

Cancel

The sort order number. This is the index number of each gene within the
gene list.

The names of the genes in the gene list.

Opens the Choose Gene List Color dialog box, where you can change the
display color for the gene list. See “Chromosome Selection” on page 270.

Saves the gene list with any new description or display color, and closes
the dialog box.

Closes the dialog box without making any changes to the gene list.

Generating Genotype Reference File

‘; Generating Genotype Reference File [ %] |
Description:

1. Genotype reference file will be generated per-design,
2, One reference would be created For unigue sample value,
3, SMP Copy Mumber results should be calculated,

Select samples to export -

| (zane] il
'IEREF Genotype

~Input Parameters =
EConFidence Threshold: F Level: ' Strong "v; !

Select folder location to save generated file{s) -

ZP:'!,AGWData | Browse.., |

Ok || Cancel

Figure 121 Generating Genotype Reference File

Purpose: Creates a genotype reference file using selected samples and
parameters. You can import the new genotype reference file later to the
Agilent Genomic Workbench database, and use it to analyze CGH+SNP
data.
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To open: In the Discovery tab, click Generate Genotype Reference.

Select samplesto  If the experiment has more than one reference set in the Red Sample
export (Green Sample for dye-flipped), mark the check box next to the sample(s)
you want to genotype. Only the arrays containing the selected sample(s)
are used.

Input parameters  Select the confidence parameters that must be met to include the genotype
information.

Confidence Type the confidence threshold to apply. A higher value makes the
threshold.  selection more stringent. For the default threshold of 95%, the following
confidence assignments are made:

Confident: The software reports an AsCN within 0.05 of an integer. It is
considered to have called the AsCN as the nearest integer, with 95%
confidence.

Tentative: The software reports an AsCN which is *not* within 0.05 of
an integer. It is considered to have called the AsCN as the nearest
integer, but with low confidence.

No call: The software makes no call for the SNP in that sample.

Confidence level Select a level of confidence for the selection.

¢ Strong - The SNP is called as Confident in at least one sample, and it
is never called as Tentative. Also, all samples in which it is called
report the same (integral) AsCN.

¢ Weak - All samples in which the SNP is called report the same
(integral) AsCN. Some samples are called as Tentative.

¢ Majority — The SNP is called as Confident in at least one sample, but it
is sometimes called with a different (integral) AsCN. All such calls are
Tentative.

e Contradictory — The SNP is called with different (integral) AsCNs in
different samples, but none of the calls are Confident.
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Genotype Reference Details

rReference Sampl

REFEREMCE_ID || INDIVIDUAL _LSID GEMNDER. COVERED_SNPS | DESMP_VERSION VERSION CREATE_DATE | AGILENT_GEMOT.. |
oruba Male (MA... YORO0D.03 41247 130 Sept 8, 2010 Mo |

rReference Genotyp

PROBE_ID SHP_ID CUT_ALLELE UNCUT_ALLELE GENOTYPE I5_DOUBLY_CUT
A_20_PO0OZ25281  |rs10000012

A_20_POO12ZE030  |rs10000154
A_Z0_PO01ZE709  rs10000255
A_20_PO0Z261584  |rs10000295

A_20_PO0124640  |rs10000487

A_20_PO0129327  |rs10000499

A_Z0_PO0O1ZE6TI  |rs10000573

A_20_PO0124443  |rs10000627
A_Z0_PO0129054  rs10000667

P o P ol oloalo
PO O oA AE]N

Figure 122 Genotype Reference Details dialog box

Purpose: Shows the details of the genotype reference selected in the
Genotype pane of the Navigator.

To open: In the Genotypes pane of the Navigator, right-click on a
genotype reference, and select Show Properties.
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% Genotype Reference Importer E

~Reference Sampl
REFEREMNCE_ID INSIVIDUAL_LSID GEMDER. COYERED_SNPS |

MA1E507 YOROO9.03 IMale 41247

MA12591 CEPH1463.15 IMale 38547

MA1E517 YORO13.02 Female 41695

MA1E579 CH18579 Female 38321 vy
MA1Z575 CEPH14635.02 Female SE645 "f‘
rReference Genotyp

PROBE_ID SHP_ID CUT_ALLELE UMCUT_ALLELE ||NA12891|GENOT... | NA12891[15_DO... | NA1S507|GENOT. .. | NA18507|1S_DO... [ MA18517|GENG

A_20_PO01333158  |rs258587694 C & CC 1 A 0 A8 I

A_Z0_PO0133319  |rs7710112 C T L 0 CC 1 CC

4_20_PO0133336  |rs17157770 T G T 1 aT 0 T

A_Z0_PO0133342  |rs10751461 G & f:1e} 0 f:1e} 0 f:1e} :]
n 0000122268 le2d 2420 T i 4 5 T n TT o L

EOverwrite genotype reference with duplicate name

Mote: IF there is no IS_DOUBLY_CUT column For any genobype reference, it is aukomatically inferred from CUT_ALLELE column if CUT_ALLELE colurn is present.
Duplicate SMP_IDs in genobype reference is not supported, IF there are duplicate SKP_IDs, the first one would be picked up and others ignored,

| oK || Cancel

Figure 123 Genotype Reference Importer dialog box

Purpose: Displays the contents of a genotype reference file you want to
import, and lets you choose to overwrite existing genotype references in
the database when you import the file.

To open: From the Home tab, click Import > Genotype References. Or, in
the Home tab, right-click the Genotypes folder, and select Import
Genotype Reference. In the Import Genotype Reference Files dialog box,
browse to a location and select the genotype reference file you want to
import, then click OK.

You can import a genotype reference file you generated and/or exported
from the program, or a tab-delimited text file in the required format. See
“Generating Genotype Reference File” on page 340 and “Required format
for genotype reference files” on page 344.

Displays a table of the samples in the file, including number of SNP
probes covered by the sample.

Reference
Samples
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Reference
Genotypes

Displays a table of the genotypes in the file. Duplicate SNP_IDs are not
allowed. If there are duplicate SNP_IDs in the file, only the first SNP_ID is
imported.

If the CUT_ALLELE column is present for a genotype reference, and there is no
IS_DOUBLY_CUT column, the IS_DOUBLY_CUT column will be automatically inferred from
the CUT_ALLELE column.

Required format for genotype reference files

A genotype reference file must be a tab delimited text file. It has the
following format and requirements.

Header section - Contains description and information about the
references.

* Reference_id — An identifier for the genotype reference

e Individual LSID - ID for the individual

* Gender of the reference

¢ Covered_SNPs - how many SNPs in reference file

¢ dbSNP_version - the SNP version
Reference genotype table — each row corresponds to a Probe, with the
following column headings

e Probe_Id

¢ Species

e Snp_id - The ID of SNP associated with probe. There may be more
than one probe associated with a SNP. Duplicate SNP IDs are not
allowed. If there are duplicates, only the first one is used.

e Cut Allele
e Uncut Allele
¢ Reference ID|genotype — genotype for the SNP in that reference.

¢ Reference ID|is_doubly cut - a flag denoting whether the SNP is
doubly cut in the reference (1 doubly cut, 0 not doubly cut)
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#reference samples
reference_id

MNA18507 YOR009.03
MNA12891 CEPH1463.15
NA18517 YOR013.02
NA18579 CH18579
MNA12878 CEPH1463.02

#

#reference genotypes
probe_id species
A_20_P00122122 Hs
A_20_P00224028 Hs
A_20_P0012215% Hs

individual_LSID Gender

covered_SNPs
41247
38547
416595
38321
38648

dbSNP_version
130
130
130
130
130

Male
Male
Female
Female
Female

snp_id cut_allele uncut_allele NA12891 | genotype
rs2405741 G c cc
rs2405741 G c cc
rs1492169 G A AA

CGH Interactive Analysis Reference

NA12891 |is_doubly_cut NA18507 |genotype
0 cc
0 cc

0 AG

Figure 124 Example of part of a genotype reference file (including five references)

Go To Gene/Genomic Location

RefSeq by Symbol

Go to Genef/Genomic location

Select something below and press Go

t3

~RefSeq by Symbal-

| "

rtaenomic Locakion —

Chromosome Ease Position

Cancel

Figure 125 Go To Gene/Genomic location dialog box

5

NA18507 |is_doubly_cut

0
0
0

Purpose: To find a specific gene location in Gene View by either selecting
the RefSeq by Symbol or by selecting the Genomic Location.

To open: Click Home > Go to Gene/Genomic location.

Select the Reference Sequence accession symbol from NCBI, and click Go.
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Genomic Location ¢ Chromosome - The chromosome number.

¢ Base Position - The position on the chromosome.

Click Go after selecting the chromosome number and the position of the
gene on the chromosome.

Cancel Closes the dialog box.

Graphical Aberration Summary (report)

Edit

Aberration Summary for Chromosome 1

Bberration Mlgorithrm: z-score [Threshold: 2.5)
Genome: hg17?

oy
Enmplification

o
W Deleti &
eletion S ELLEELELEELLELSETELELEELEELEELSELEELEEE

L TECEEE E LI (P

Figure 126 Graphical Aberration Summary report

Purpose: To display a graphical representation of aberrations from
selected arrays in the current experiment.

To open: From the Reports tab, under Aberration, click Graphical.
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Amplification = Mark to display amplification aberrations. These regions appear in the
plots in red. Clear to remove display of amplifications.

Deletion Mark to display deletion aberrations. These regions appear in the plots in
green. Clear to remove display of deletions.

Edit Opens a menu with a Copy summary to clipboard option. If you select this
option, the program copies the main pane of the window to the Clipboard
as an image. You can then paste the image into a document in another
program.
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Graphical Aberration Summary (for common aberration analysis)

4 Graphical Aberration Summary

B

Edit
Aberration Summary for Chromosome 17
fherration Algorithmn: z-score
window Size: 2 Mb
Threshold: 2.5
Gernorme: hgl7
w o P o =
L i I
& g F & F
& ¥ & P Y
plaz
pl2
12
321 2
q21 32
q22
q232
q24.1
q24.3
Q262
Set 1: ) (3] o] < (3]
Set 2 0 (] 0 0 (&)
TIgnare: o O o o o
{
Select Attribute
I.ﬂmt Cy3 used{ug) “,1 | Common Aberration Reset

[ =

EDeletion

Close

| S—

B
E.ﬂ.mplification

Figure 127 Graphical Aberration Summary (Used to set up a graphical common aberration

analysis)

Purpose: This Graphical Aberration Summary allows you to display
detected aberrations for the individual arrays in the analysis, and to group

them together for common aberration analysis.

To open: Click Calculate Aberration in the Graphical Common Aberration

Setup dialog box.
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Common
Aberration

Reset

Close

CGH Interactive Analysis Reference 5

Heat map-style plots for each array appear next to an ideogram of the
current chromosome. Within the plots, significant amplifications appear in
red, and significant deletions appear in green.

Opens a menu with a Copy summary to clipboard option. If you select this
option, the program copies the main pane of the window to the clipboard
as an image. You can then paste the image into a document in another
program.

Displays plots for the previous chromosome.
Displays plots for the next chromosome.

Mark this option to display chromosomal regions with significant
amplifications for all selected arrays. These regions appear in the plots in
red.

Mark this option to display chromosomal regions with significant deletions
for all selected arrays. These regions appear in the plots in green.

Lets you select up to two specific subsets of arrays for analysis. The
program analyzes each subset separately. Select Set 1 for the arrays to
include in the first set, and Set 2 for the arrays to include in the second
set. To exclude an array from the analysis, select Ignore.

Lets you select an array attribute. The value of this attribute for a given
array appears as a tool tip when you place the pointer over the
corresponding graphical cylinder.

Calculates the common aberrations for each specified grouping of arrays,
and displays the results in the Graphical Common Aberration Summary
window. See “Graphical Common Aberration Summary” on page 352.

Restores all of the grouping option buttons to Set 1.

Closes the dialog box without calculating common aberrations.
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Graphical Common Aberration Setup

Graphical Common Aberration Setup

X

BT474412
MCF7$12
SKERI$12

Delete

To select samples For Graphical Aberration, drag samples fram the navigator panel
and drop them in the selection box. Do not drag expression arrays or duplicate
Arrays,

Common Aberration Info

Algorithm | Context Corrected Common Aberration | y; !

Input Parameters

| pYalue Threshold F.EIS FE

| @Genome Scope

Owerlap Threshold F.g OChromosome Scope

Calculate Aberration || Close

Figure 128 Graphical Common Aberration Setup dialog box

Purpose: This allows you to select arrays and perform a common
aberration analysis independent of the selected experiment, and create
graphical results in a new window. Common aberration analysis detects
common aberrant regions across multiple samples. For instructions on
how to do a common aberration analysis, see “To display common
aberrations” on page 160.

To open: In the Discovery tab, under Common Aberration, click
Graphical.
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Top pane The initially empty pane in the dialog box stores the names of the arrays
to analyze. To add data to the analysis, drag arrays from either the Data
or Experiment panes of the Navigator to this pane of the dialog box.

Delete To delete arrays from the analysis, click the name of an array in the top
pane of the dialog box, then click Delete.

Algorithm  The algorithm used to detect common aberrations among multiple samples.
For a detailed description of the available algorithms, see “Common
Aberration Analysis” on page 532. Select one of these options:

¢ Context Corrected Common Aberration - This algorithm detects
common aberration in a subset of samples to maximize the score. Also,
it takes into account the probability of finding a common aberrations by
considering all of the other aberrations present in the genome.

¢ T-Test Common Aberration — For more information, go to
http://www.springerlink.com/content/j627358450r77722/
Input Parameters Type values for these parameters for multi- sample experiments:

¢ pValue Threshold - The p-value is used as a significance threshold for
the T-Test.

* Overlap Threshold — When this is set at 0.9 (the default value), it
means for intervals that are 90% common, the program will report only
the one with the highest score. This reduces the size of the list of
common aberrant intervals, and reports the most significant ones.

Scope (Available if you select the Context Corrected Common Aberration
algorithm.) Select one of these options:
¢ Genome Scope - Displays results for the entire genome.
¢ Chromosome Scope - Displays results on a
chromosome- by-chromosome basis.

The scope of the T-Test Common Aberration algorithm is always the entire
genome.

Calculate  Analyzes each of the arrays for aberrations, then displays them in a

Aberration  Graphical Aberration Summary window. “Graphical Aberration Summary
(for common aberration analysis)” on page 348. You then use this window
to configure and start the common aberration analysis.

Close Closes the dialog box without generating common aberrations.
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Figure 129 Graphical Common Aberration Summary

Purpose: To display the Graphical Common Aberration Summary.

To open: The Graphical Common Aberration Summary appears when you
click Common Aberration in the special Graphical Aberration Summary

dialog box that is part of the graphical common aberration analysis
process. For instructions on how to perform this kind of analysis, see “To

display common aberrations” on page 160.
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Main Pane = The main pane of the summary shows heat-map style plots of the
aberrant regions of each individual array next to an ideogram of the
applicable chromosome. Detected amplifications appear in red, and
detected deletions appear in green.

A common aberration, as detected by the analysis, appears as a blue box
around the given region across all of the plots. To display each of these
common regions, and to move among the chromosomes, click a row of the
results table that appears at the bottom of the window.

To zoom the view, click any of these zoom buttons, located at the top right
of the main pane:

|8 - Zooms in the view.

|2 - Zooms out the view.
[®| - Resets the zoom to its initial setting (zoomed all the way out to see
~— the entire chromosome).

Results table(s) At the bottom of the window, the detected common aberrations appear in
a table. If you configured two sets of arrays for the analysis, results for
each set appear in separate tabs. Click any row of the table to move to
the appropriate chromosome, and center the graphical plots in the main
pane on the particular common aberration.

These columns appear in the table(s):

Column Description

Chr Name The name of the chromosome on which the common aberration is
found.

Start The location of the first base pair in the common aberrant region.

Stop The location of the last base pair in the common aberrant region.

Aberration size The number of base pairs in the aberrant region.

No Of Probes The number of probes upon which the common aberration call is
based.

P value The likelihood that the region is a common aberrant region. (Lower

p-values indicate a greater likelihood.)
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Column Description

Amp/Del The magnitude of the detected common aberration. Amplifications are
positive numbers. Deletions are negative numbers.

Samples The arrays on which an aberration was found in this region.

The window also offers these additional commands:

Edit - Opens a menu with a Copy summary to clipboard command. If
you click this command, the program copies the entire summary to the
clipboard as an image. You can then paste the image into a document
in another program.

Filter - Displays the interval filters available for common aberration
results. Interval filters include or exclude certain aberrant intervals
based on specific conditions. Select an interval filter. To apply the filter,
mark Apply Filter. To create a new interval filter, click Create Filter
(see below).

Create Filter — Click this link to open the Interval Filter dialog box,
where you can create, change, or delete interval filters. See “Interval
Filter” on page 373.

Apply Filter - Mark this option to apply the selected interval filter to
the results.

Sort Samples by Aberration Score — (Available if you used the Context
Corrected Common Aberration algorithm to detect common aberrant
regions.) Sorts the plots in the main pane in ascending order based on
aberration score.

Export Table - Opens an Open dialog box, where you can type a name
and select a location for a *xls file that contains the list of common
aberration analysis settings, and the complete table of detected common
aberrations.

Create Gene List — Opens the Create Gene List dialog box, where you
can create a gene list that contains the genes in the common aberrant
region selected in the results table. The program pre-sets the
chromosome start and stop positions in this dialog box. Type a name
for the gene list, then click OK. See “Create Gene List” on page 289.

Close - Closes the Graphical Common Aberration Summary.
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Graphical Differential Aberration Summary
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Figure 130 Graphical Differential Aberration Summary dialog box

Purpose: This shows the detected differentially aberrant regions both
graphically and as a table. See “To set up a differential aberration
analysis” on page 166.
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Analysis
Summary

Line Plot(s)

To open: The Graphical Differential Aberration Summary dialog box opens
when you click Run in the Graphical Aberration Setup dialog box that is
part of the differential aberration analysis process.

The top of the dialog box shows information about the original aberration
analysis, including the aberration detection algorithm that was used, and
other associated analysis settings.

The line plots in the dialog box represent the p-values for gains and
losses in both comparison sets as a function of genomic location. When
you select a row in the table of differentially aberrant regions at the
bottom of the dialog box, the line plots for the corresponding chromosome
appear. Also, the blue line in the line plots reflects the genomic location
of the selected row.

In addition, when you right- click anywhere within the line plots, a
shortcut menu opens with these options:

¢ Properties — Opens the Chart Properties dialog box, where you can
customize the plots, and add and format a title and a legend. See
“Chart Properties” on page 265.

¢ Save as - Opens a Save dialog box, where you can type a name and
select a location for an exported *.png image file of the plots.

¢ Print - Opens a Page Setup dialog box, which allows you to set page
and printer options for the printing of the plots. After you click OK in
this dialog box, the Print dialog box appears, where you can set
additional options, and send the plots to your printer.

* Zoom In - Opens a menu that allows you to zoom in the scale of all of
the line plots. These options are available:

Both Axes - Zooms in both axes of all plots
Domain Axis — Zooms in only the chromosomal location axis
Range Axis - Zooms in only the p-value axis

e Zoom Out - Opens a menu that allows you to zoom out the scale of all
of the line plots. These options are available:

Both Axes - Zooms out both axes of all plots
Domain Axis - Zooms out only the chromosomal location axis
Range Axis - Zooms out only the p-value axis

¢ Auto Range - Adjusts the scale of both axes for optimal viewing of all
of the data associated with a given chromosome.
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Cylinder plots The main pane of the summary shows heat-map style plots of the
aberrant regions of each individual array next to an ideogram of the
applicable chromosome. Detected amplifications appear in red, and
detected deletions appear in green.

This pane has several additional features:

e A differential aberration, as detected by the analysis, appears as a blue
box around the given region across all of the plots. To display each of
these regions, and to move among the chromosomes, click a row of the
results table that appears at the bottom of the dialog box.

¢ To identify the array that a particular plot represents, place the pointer
over the plot. A ToolTip shows the name of the array.

e To zoom the view, click any of these zoom buttons, located at the top
right of the pane:

|® - Zooms in the view.
— Zooms out the view.

B
2| - Resets the zoom to its initial setting (zoomed all the way out to
—  see the entire chromosome).

Table of regions At the bottom of the window, the detected differentially aberrant regions
appear in a table. Click any row of the table to shift the plots to the
appropriate chromosome. In the p-value line plots, a blue line shows the
specific chromosomal location of the selected region. In the aberration
plots, a blue box identifies the differentially aberrant regions.

These columns appear in the table:

Column Description

Chr Name The name of the chromosome on which the differential aberration is
found.

Start The location of the first base pair in the differentially aberrant region.

Stop The location of the last base pair in the differentially aberrant region.

Size The number of base pairs in the differentially aberrant region.

No of Probes The number of probes upon which the differential aberration call is based.

Num Gains in Set 1 Number of aberration gains for the differentially aberrant region in first
group.

CGH Interactive Analysis User Guide 357



5  CGH Interactive Analysis Reference

Other commands

358

Column

Description

Num Losses in Set 1

-log10(PVal) Gain in
Set 1

-log10(PVal) Loss in
Set 1

Num Gains in Set 2

Num Losses in Set 2

-log10(PVal) Gain in
Set 2

-log10(PVal) Loss in
Set 2

Number of aberration losses for the differentially aberrant region in the
first group.

The likelihood that the region represents a differential gain for set 1.
(Lower p-values indicate a greater likelihood.)

The likelihood that the region represents a differential loss for set 1.
(Lower p-values indicate a greater likelihood.)

Number of aberration gains for the differentially aberrant region in second
group.

Number of aberration losses for the differentially aberrant region in the
second group.

The likelihood that the region represents a differential gain for set 2.
(Lower p-values indicate a greater likelihood.)

The likelihood that the region represents a differential loss for set 2.
(Lower p-values indicate a greater likelihood.)

The dialog box also offers these additional commands:

¢ Edit - Opens a menu with a Copy summary to clipboard command.
This command copies the entire summary to the clipboard as an image.
You can then paste the image into a document in another program.

¢ Filter — Displays the interval filters available for differential aberration
results. Interval filters include or exclude certain intervals based on
specific conditions. Select an interval filter. To apply the filter, mark

Apply Filter. To create a new interval filter, click Create Filter (see
below).

Create Filter — Click this link to open the Interval Filter dialog box,
where you can create, change, or delete interval filters. See “Interval
Filter” on page 373.

Apply Filter - Mark this option to apply the selected interval filter to
the results.

Export Table — Opens an Open dialog box, where you can type a name
and select a location for a *xIs file that contains the list of aberration
analysis settings, and the complete table of detected differentially
aberrant regions.
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¢ Create Gene List - Opens the Create Gene List dialog box, where you
can create a gene list that contains the genes in the differentially
aberrant region selected in the results table. The program sets the
chromosome start and stop positions in this dialog box. Type a name
for the gene list, then click OK. See “Create Gene List (from common or
differential aberration results)” on page 292.

¢ Close - Closes the dialog box.
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Figure 131 Graphical Penetrance Summary

Purpose: This window allows you to display the results of probe
penetrance analysis for each chromosome in the genome.
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To open: In the Discovery tab, under Graphical Penetrance, click Probe.

Probe penetrance analysis produces penetrance scores for each probe
position across multiple arrays. A probe penetrance score reflects the
percentage of the selected arrays in the experiment that show a significant
amplification or deletion at the position. For a more detailed description
of penetrance analysis, see “Penetrance” on page 530.

Plots Penetrance plots for selected chromosomes appear in the main pane. For
each probe position on a given chromosome, the percentage of arrays that
show a significant deletion appear in green. The percentage of arrays that
show a significant amplification appear in red. Amplifications and
deletions reflect the results of the experimental analysis as configured in
the main window of the program.

When you double-click within the plot area of any penetrance plot or
within any chromosome, the cursor in Genome, Chromosome, Gene, and
Tab Views in the main window moves to the new location.

Select The check boxes at the top of the window correspond to the chromosomes
Chromosomes of the applicable genome. Mark as many as you like. The program displays
a probe penetrance plot for each selected chromosome.

Select All  Produces probe penetrance plots for all chromosomes in the genome.

Deselect All Clears all of the check boxes, and removes all of the probe penetrance
plots from the window.

CGH Interactive Analysis User Guide 361



5  CGH Interactive Analysis Reference

Graphical Interval Penetrance Summary
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Figure 132 Graphical Interval Penetrance Summary

Purpose: This window allows you to display and save interval penetrance
results for the selected arrays in the current experiment. Interval

penetrance analysis produces scores for detected aberrant intervals across
multiple samples. These scores reflect the percentage of samples that show
each region to be aberrant. For a more detailed discussion of penetrance

analysis, see “Penetrance” on page 530.
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To open: In the Discovery tab, under Graphical Penetrance, click Interval.

The main pane of the summary shows heat-map style plots of the
aberrant regions of each individual array next to an ideogram of the
applicable chromosome. Detected amplifications appear in red, and
detected deletions appear in green.

Each interval scored by the analysis appears as a blue box around the
given region across all of the plots. To display each of these regions, and
to move among the chromosomes, click a row of the results table that
appears at the bottom of the window.

To zoom the view, click any of these zoom buttons, located at the top right
of the main pane:

|®| - Zooms in the view.

|2 - Zooms out the view.

[®| - Resets the zoom to its initial setting (zoomed all the way out to see
~— the entire chromosome).

At the bottom of the window, the scored aberrant intervals appear in a
table. Click any row of the table to move to the appropriate chromosome,
and center the graphical plots in the main pane on the particular aberrant
interval.

These columns appear in the table:

Column Description

Chr Name The name of the chromosome on which the aberrant interval is found.
Start The location of the first base pair in the aberrant interval.

Stop The location of the last base pair in the aberrant interval.

Amp Percent

The percentage of arrays that show a significant amplification for the

Penetrance interval.
Del Percent The percentage of arrays that show a significant deletion for the
Penetrance interval.

Aberration Size
No of Probes

Samples

The number of base pairs in the aberrant interval.
The number of probes used to make the aberrant interval call.

The arrays on which an aberration was found in this interval.
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Edit - Opens a menu with a Copy summary to clipboard command. If
you click this command, the program copies the entire summary to the
clipboard as an image. You can then paste the image into a document
in another program.

Filter — Displays the interval filters available for the interval
penetrance results. Interval filters include or exclude certain aberrant
intervals based on specific conditions. Select an interval filter. To apply
the selected filter, mark Apply Filter. To create a new interval filter,
click Create Filter (see below).

Create Filter — Click this link to open the Interval Filter dialog box,
where you can create, change, or delete interval filters. See “Interval
Filter” on page 373.

Apply Filter - Mark this option to apply the selected interval filter to
the results.

Export Table - Opens an Open dialog box, where you can type a name
and select a location for the exported table. The program saves the
results table that appears at the bottom of the window as a *xls file
that you can view in Microsoft Excel.

Create Gene List — Opens the Create Gene List dialog box, where you
can create a gene list that contains the genes in the aberrant interval
selected in the results table. The program pre-sets the chromosome
start and stop positions in this dialog box. Type a name for the gene
list, then click OK. See “Create Experiment” on page 288.

Close — Closes the Graphical Interval Penetrance Summary.
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Figure 133 Import dialog box

Purpose: Lets you select files for import into Agilent Genomic Workbench.
The title of this dialog box changes depending on the type of file to
import.

To open: In the Home tab, click Import, then select any kind of import
except Genome Build, Track, or Probe ID List. The type of file to be
imported appears in the title of the dialog box. To import a gene list,
right- click the Gene List folder in the Entities folder of the My Entity List
pane of the Navigator, then click Import Gene List.

Use the standard Windows Explorer commands in the dialog box to select
a file for import.

For some imports, you can select multiple files. Click the name of the first
file, then hold down the ctrl key and click the names of additional files. To
select a contiguous block of files, click the name of the first file in the
block, then hold down the shift key and click the name of the last one.

File name Displays the name of a file you select for import.
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Files of type

Import

Cancel

The program limits the list of files to the specific types expected for the
import. To display all files, click ¥ ,then select All Files.

File type Extension
FE array file " ixt
Axon array file *.gpr
UDF file txt

Design file (GEML) *xml

Axon design file .gal
Array attributes " xt
Experiments *.zip
Filters *xml
Gene list it
Probe ID List txt

Imports the file into the program. In some cases, the name of this button
is Open, rather than Import. Also, when you click Import, in many cases
one or a series of additional dialog box(es) allows you to further define
the content for import. See the instructions for each specific type of
import in Chapter 2.

Cancels the import and closes the dialog box.
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Figure 134 Import (for filters) dialog box

Purpose: Lets you select the specific filters within a .zip exported filter
file to import into the program. See “To import filters” on page 61.

To open: In the Home tab, click Import > Filters. In the dialog box that
appears, select the desired ZIP exported filter file, then click Import.
These columns appear:

e Import - Mark the check box for the experiment(s) to import.

¢ Filter - The names of the filters available for import in the .zip filter
file.

e Type - The type of filter
Selects all of the filters in the .zip file for import.
Clears all of the check boxes under Import.

Imports the selected filters into the program. If the name of a filter
matches one that is already available in the program, the Confirm
overwrite dialog box appears, where you can select the filters that you
want to overwrite. See “Confirm Overwrite” on page 278.

Cancels the import and closes the dialog box.
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Figure 135 Import dialog box (for experiments)

Purpose: Lets you select the specific experiments within a ZIP format
experiment file to load into the program. See “To import an experiment
file” on page 60.

To open: In the Home tab, click Import > Experiments. In the dialog box
that appears, select the desired ZIP format experiment file, then click
Import.

These columns appear:
e Import - Mark the check box next to the experiment(s) to import.

¢ Experiment - The names of the experiments available for import in the
ZIP format experiment file.

Selects all of the experiments in the ZIP file for import.
Clears all of the check boxes under Import.

Imports the selected experiments into the program. If the name of an
imported array design or data file matches one that is already available in
the program, the Confirm overwrite dialog box appears, where you can
select the data and/or design files to overwrite. See “Confirm

Overwrite” on page 278.

Cancels the import and closes the dialog box.
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Figure 136

Import GEML design files dialog box

Purpose: To display information in the design file and to remove any files
that you don’t want to import.

To open: In the Home tab, click Import > Design Files > GEML File.
Select the desired *.xml design files, then click Open.

The name(s) of the design file(s) to be imported.

The Agilent ID number for the design file.

The design type, which can be CGH, ChIP, or gene expression.

The species for the genome build. This appears automatically when the

Genome Build is selected.
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Genome Build The genome build for the design. If the genome build is not read
automatically, a “?” appears. Click Genome Build and select the correct
value from the list.

Import SNP  Available for CGH+SNP designs. Mark the box to include SNP probes with
Probes the design data.

Status ¢ Not Set - Appears if Genome Build and Species information is not
shown.

¢ Not Allowed - Appears if a Genome Build is selected that does not
match the design.

¢ Overwrite — Appears when the design file has been updated and will
overwrite any existing one of the same name.

e Valid - Appears when the file is new.

¢ Corrupt — Appears when the file is corrupt.
Remove Click | ] | to remove a specific design file from the list.
Start Import  Starts the import of the design files in the list.

Cancel Cancels the transfer and closes the dialog box.

Import Genome Build

X

Import Genome Build

Species human

Build Name |

RefseqFie | | Browse |

CytaBand File | | Browse
ok || Cancel

Figure 137 Import Genome Build dialog box

Purpose: To import a new set of genome build files into Agilent Genomic
Workbench. See “To import a genome build” on page 54.
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To open: In the Home tab, click Import > Genome Build.
Species The genome’s species of origin.
Build Name The name of the build to be imported.

Refseq File The location of the RefSeq database file. This file contains chromosomal
locations of genes. To select a Refseq file, click Browse.

CytoBand File The location of the applicable cytoband file. This file contains graphical
cytoband information for Gene View and Chromosome View. To select a
cytoband file, click Browse.

0K Imports the genome build and closes the dialog box.

Cancel Cancels the import and closes the dialog box.

Import only Agilent-provided genome build files.

Import Probe ID List

P

Import Probe 1D List =

Probe I0 Lisk Mame I

De=scription

b lall

Select File Location

Browse

ik Cancel

Figure 138 Import Probe ID List dialog box

CGH Interactive Analysis User Guide In



5

372

CGH Interactive Analysis Reference

Probe ID List
Name

Description

Browse

0K

Cancel

Purpose: Lets you select a probe ID list (in the form of a *.txt file) for
import into Agilent Genomic Workbench. You can then create a design
filter that filters out the probe IDs on the list. See “To create or modify a
design filter” on page 134.

To open: In the Home tab, click Import, then select Probe ID List.

Type a name to identify the probe ID list.

(Optional) Type a description of the probe ID list.

Opens an Open dialog box, where you can select the probe ID list to
import. The file needs to be a text file (*.txt) with a single column that
lists the probe IDs and a column header called “Probe Name”.

Imports the probe ID list into the program.

Cancels the import and closes the dialog box.

Import Track

Species

Import Track E|

Species 'H. sapiens a ~Calar—

Build Mame Ihats l'ﬂ | M| Change...

Track Mame |

Track File | | Browse,..

ok || Cancel

Figure 139 Import Track dialog box

Purpose: Lets you import a BED format track file. See “To import
tracks” on page 59. Track information can appear in Gene view. See “To
show tracks in Gene View” on page 117.

To open: In the Home tab, click Import > Track.

Select the species to which the track relates.
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This list contains the available genome builds for the selected species.
Select the desired genome build.

Shows the assigned display color for the track. To change this color, click
Change. For details, see “To change the appearance of tracks” on
page 118 for instructions for changing the color of gene lists or tracks.

Type a name to identify the imported track.

Type the location of the BED track file to import, or click Browse to
select a file.

Opens an Open dialog box, where you can select the BED track file to
import.

Imports the track into the program.

Cancels the import and closes the dialog box.

Interval Filter

A Interval Filter

r Edit Array Level Filters

Mame | Irkerval Filber & H:'i

Aktribute Operator  Nalue Logical Oper...| | Mew Condibion |
P value < =1 T= ) AND ﬂ;. —_—

Mo Of Probes P = 1 | F= | Delete Condition

s ogxclude matching values

Mew || Update | Reset |l Delete || Rename.. | | Close

Figure 140 Interval Filter dialog box
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Name

Filter conditions

374

Purpose: You use the Interval Filter dialog box to create, change, or delete
interval filters. An interval filter includes or excludes certain detected
intervals from the results, based on specific conditions.

To open: The Interval Filter dialog box opens when you click Create
Filter in any of these dialog boxes:

¢ Graphical Common Aberration Summary - See “Graphical Common
Aberration Summary” on page 352.

* Graphical Differential Aberration Summary - See “Graphical Differential
Aberration Summary” on page 355.

¢ Graphical Interval Penetrance Summary - See “Graphical Interval
Penetrance Summary” on page 362.

Select the name of the interval filter you that want to edit. To create a
new filter, and add its name to the list, click New. You can apply interval
filters to both common aberration results and interval penetrance results.
However, because the available attributes for interval filters in these two
situations are not the same, the filters you create in one context are not
available in the other.

For each condition (row), select options from the lists. Specifically in
Value, select an option from the list, if available, or type a value, then
press Enter. To add another row to the table, click New Condition.

Each condition has these elements:

e Attribute - The attribute of the intervals evaluated by the filter. The
attributes available in this list vary with the specific context of the
filter.

* Operator - How the filter uses the entry in Value to evaluate common
aberrant intervals. For example, the >= operator configures the filter to
include or exclude features where the selected attribute is greater than
or equal to the entry in Value.

e Value - The value the filter uses as the basis to evaluate a feature. For
example, if you select the Aberration Size attribute, the > operator, and
a value of 1000, the filter includes or excludes an interval if it is
greater than 1000 bp in size.
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¢ Logical Operator - (Available only if you configure more than one
condition) The relationship between the condition and the next one in
the list. For example, if you select AND in Logical Operator for the
first condition, the filter includes or excludes an interval if it passes
both the first condition and the next condition.

Select one of these options:

¢ Include matching values - If an interval passes the filter conditions,
the program includes it in the final result.

* Exclude matching values - If an interval passes the filter conditions,
the program excludes it from the final result.

Adds a new, blank condition (row) to the table.

Removes a condition from the list. To remove a specific condition, click
anywhere within the condition, then click Delete Condition.

Opens an Input dialog box, where you can type a name for a new filter. To
accept the name, click OK. The program creates a new filter, and adds its
name to the Name list.

Saves any changes you make to the filter conditions.

Restores the values of the filter conditions to what they were before you
made any changes to them.

Opens a Confirm dialog box that asks you if you want to delete the
selected filter. To delete the filter, click Yes.

Opens an Input dialog box where you can type a new name for the filter.
To accept the name, click OK.

Closes the dialog box. If you created or changed a 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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LOH Filter

Name

New

Update

Reset

Delete

Rename

376

LOH Filter
Edit LOH Filker
Mare | LOHL . A Tlew |
| 1
EMinimum Murnber of Probes in Region llD | 3
i i
EMinimum Size (Mb) of Reqgion |2 Delete
EMaximum Fraction of Heterogygous Probes in R... i .25 | Rename |
Close

Figure 141 LOH Filter dialog box

Purpose: This dialog box lets you create, change, or delete LOH filters.
LOH filters limit the LOH regions that appear in the analysis results of
the selected experiment, based on specific conditions. See “To create or
modify a LOH filter” on page 157.

To open: Click Discovery > LOH Filters > Edit Filter.

Select the name of the filter you want to change or delete. To create a
new LOH filter, click 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.

Saves any changes you make to the filter conditions.

Restores the values of the filter conditions to what they were before you
made any changes to them.

Opens a Confirm dialog box that asks you if you want to delete the
selected filter. To delete the filter, click Yes.

Opens an Input dialog box where you can type a new name for the filter.
To accept the name, click OK.
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Minimum Type a whole number. The filter excludes putative LOH regions that
Number of Probes contain fewer probes than the number you type.
in Region

Minimum Size  Type a whole number. The filter excludes putative LOH regions that are
(Mb) of Region  smaller (in Mb) than the number you type.

Maximum Type a fraction value from 0-1.0. The filter excludes putative LOH regions
Fraction of that have a higher fraction of heterozygous probes than the specified
Heterozygous value. The fraction of heterozygous probes is the number of heterozygous
Probes in Region  probes in the LOH region divided by the total number of probes in the
LOH region.

Close Closes the dialog box. If you created or changed a LOH 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.

Manually Reassign Peaks

Purpose: To change the reassign peaks (add peaks, delete peaks, and
reassign copy numbers), and to view CGH&SNP fit results and CGH and
SNP QC metrics.

To open: In the Analysis tab, under SNP Analysis, mark the Manually
Assign Peaks check box.

The Manually Reassign Peaks dialog box contains the following tabs:

e CGH&SNP Fit Plots - This tab displays the SNP fit and peak
assignments and has tools for changing the copy number of the
identified peaks, adding new peaks, and deleting peaks. See “CGH&SNP
Fit Plots tab” on page 380 for more details.

¢ CGH Distribution Plots - This tab displays the CGH Log Ratio
distribution (before and after normalization) and the CGH probability
distribution (fitted data and observed) for the sample. See “CGH
Distribution Plots tab” on page 383 for more details.

¢ CGH&SNP QC Metrics tab - This tab displays the CGH and SNP QC
metrics for the sample. See “CGH&SNP QC Metrics tab” on page 384 for
more details.
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SNP CN QC Metrics table

At the top of every tab in the Manually Reassign Peaks dialog box is the
SNP CN QC Metrics table. This table displays calculated metrics for the
sample, based on the SNP fit and on the CGH data and peak assignments
shown.

SMP CM QT Metrics Table

Reference Correct = SNP Call Rate Clonal Fraction

1.000000

RestrictionControl

MNA

DerivativelLR_Spread
0.144566

Heterozygosity
0.217754

Goodness of Fit (Diploid Region)
0.009473

Separability
0.330977

Call Ambiguity

0.985955 0.002005 0.939023 0.005371

onlOH Fraction ‘

DerivativeLR_  The Derivative Log Ratio Spread is a measure of probe-to-probe noise. It
Spread calculates the spread of the log ratio differences between consecutive
probes along all chromosomes. See “Noise Estimation - the Derivative Log
Ratio Spread” on page 516.

Restriction  Restriction control probes are a set of probes spanning cut sites that are
Control not variant in samples. If the protocol is followed correctly, these probes
should always give O signal. The final restriction control value is the
minimum of the restriction control values of red channel and green
channel. If restriction control probes are not present in the design, the
RestrictionControl value is set to “NA”.

Reference The measure of correlation between the specified genotypes of the SNPs
Correct and corresponding signal of the reference channel. A low value signifies
that the wrong reference sample was assigned in the sample description

step.

SNP Call Rate SNP Call Rate is the number of SNPs that receive a genotype call at a 95%
threshold divided by the total number of SNPs for which there is signal in
the reference. For high-quality DNA samples hybridized against a
genotyped and qualified reference, this value should exceed 90%.

Heterozygosity The fraction of heterozygous SNPs in a sample, calculated as the ratio of
heterozygous SNPs to all the SNPs on the array. If the sample has many
LOH regions, such as in a sample with uniparental disomy or
consanguinity, this fraction is low. Very low or very high levels of
heterozygosity can also result from errors in the fitting of the SNP
distribution.
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Goodness of Fit The error in the Gaussian fit of the SNP data in diploid regions. It

(Diploid Regions) measures the differences between the observed SNP log ratio distributions
and the modeled Gaussian distributions for the diploid regions. The
Goodness of Fit (Diploid Regions) suggests the quality of the curve fitting
model, with low values indicating that the data is well described by the
model. High values (relative to other samples) can indicate that the peak
assigned as diploid in the CGH distribution is not actually present in two
copies, so manual peak reassignment may be necessary. High value can
also result from an inability to accurately fit the data due to high levels of
noise in the sample.

Separability The separation between the CN peaks. It is defined as the distance
between the average log ratio of SNPs with CN 1 and 2, which is a
measure of the log ratio compression. For high-quality DNA samples, this
value should exceed 0.85. Lower values can indicate that the hybridization
or wash stringency was too low, or the hybridization time was too short.

Call Ambiguity This metric measures the overlap between the CN 1 and 2 Gaussian peaks.
If a probe falls into this region, the CN call for that probe is not made
with high confidence. In other words, it is a measure of the degree of
ambiguity of copy number calls. For high-quality DNA samples, this value
should not exceed 2%.

Clonal Fraction The clonal fraction provides an estimate of the proportion of the major
clone in a mosaic sample.

cnLOH Fraction The cnLOH fraction is the fraction of the entire genome that is
homozygous. More specifically, it is the ratio of the sum of the lengths of
all LOH intervals where the copy number is 2 to the sum of the lengths of
all chromosomes in the genome, excluding sex chromosomes.
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CGH&SNP Fit Plots tab
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Figure 142 Manually Reassign Peaks dialog box — CGH&SNP Fit Plots tab

This tab lets you review the copy number assignments and fit for the
displayed microarray.

Within the tab, you can

¢ Change copy number assignment
e Add a peak

¢ Delete a peak

¢ Recalculate using new values

CGH Interactive Analysis User Guide



N
.4

CGH Interactive Analysis Reference 5

The tab displays the following plots and tables:

CGH Copy Number Peak Assignment — Shows the probability distribution
and assignment of CGH Copy Number peaks. When a peak is selected in
the peak assignment table, the box at the peak apex turns green.

CGH Copy Number Line Fit — Shows the current fit for the copy number
data. If you change peak assignments or add or delete peaks, then
recalculate, a new line is displayed showing the recalculated fit.

Peak Assignment Table — The table in the middle of the tab shows
information for each peak assigned by the program. Within this table, you
can change a copy number, delete a peak, and lock a peak so that its copy
number is not changed during recalculation. If you add a peak, it is added
as a row to this table.

SNP Distribution — This plot shows how well the algorithm fitted the
observed data. If the sample has been identified as primarily diploid, then
this plot shows the distribution in the diploid region, and the title of the
plots reads SNP Distribution (Diploid Region). If the sample has been
identified as primarily triploid or tetraploid, then this plot shows the
distribution in the whole aneuploid genome, and the title of the plot reads
SNP Distribution (Whole Genome Triploid) or SNP Distribution (Whole
Genome Tetraploid). An example of a SNP Distribution plot for a triploid
sample is shown in Figure 143.

SHP Distribution (Whole Genome Triploid)
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Figure 143 CGH&SNP Fit Plots tab — SNP Distribution for a triploid sample

Select
Microarray

Click the arrow to select the microarray to display.
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SNP CN QC
Metrics Table

Copy Number

Lock During
Recalculation

Delete

Add Peak

ReCalculate

Accept

Close

See “SNP CN QC Metrics table” on page 378.

You can change the copy number assignment for any peak in the table.

If you do not want the program to reassign a copy number for a peak
during recalculation, select this box.

Deletes the selected peak from the table.

Opens the Add Peak dialog box, where you can type the copy number
value and select the Log Ratio for a peak to add to the table. See “Add
Peak” on page 254.

After you change a peak, this command recalculates the peak assignments,
metrics, and fits.

After you recalculate, this command accepts the changes. Once you accept
the recalculated results, you can no longer reset the original results.

Closes the Manually Reassign Peaks dialog box. If you changed any values,
recalculated, and accepted the changes, you are asked if you want to run
a workflow analysis of the sample using the changes. If you click Yes, the
sample is submitted as a new workflow analysis. If you click No, the
window is closed, and the original results are restored.
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Figure 144 Manually Reassign Peaks dialog box — CGH Distribution Plots tab
This tab displays the CGH Log Ratio distribution before and after

normalization (left panel), and CGH probability distribution (right panel)
for fitted data vs observed for the sample.

Click the arrow to select the microarray to display.

See “SNP CN QC Metrics table” on page 378.

Closes the Manually Reassign Peaks dialog box.
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Manually Reassign Peaks

CGH&SNP QC Metrics tab
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Figure 145 Manually Reassign Peaks dialog box — CGH&SNP QC Metrics tab

This tab displays the CGH and SNP QC Metrics for the array. It displays a
table containing the metrics, current values, and the preferred ranges for
the metrics. Any metric that falls outside of the preferred range is
highlighted in red. For details on the CGH metrics that appear in this tab,
see the Agilent Feature Extraction User Guide.

Select Click the arrow to select the microarray to display.
Microarray

SNPCNQC See “SNP CN QC Metrics table” on page 378.
Metrics Table

Close Closes the Manually Reassign Peaks dialog box.
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Sample Mame

CGH

Expression

Mi0

MORWAY 10§12

MNORWEY 105123

M1t

MORWAY 11412

NORWAY 115123

M1z

MORMWAY 12412

MORWAY 1245123

Continue || Cancel

Figure 146 Matched Sample dialog box

Purpose: The Matched Sample dialog box displays the paired
CGH- Expression arrays that the program will use in the correlation
analysis.

To open: The matched sample dialog box opens when you click Discovery
> Joint- Analysis > Correlation Analysis > Perform, or when you click
Perform Analysis in the Correlation Analysis Setup dialog box (see
“Correlation Analysis Setup” on page 280).

Opens a menu with a Save Table Data option. If you select this option, a
Save dialog box opens, where you can select a location for the saved file.
The program saves the table data in a *.xls format file that you can open
with Microsoft Excel.

(Read-only) A table of the CGH-Expression array pairs that the program
will use for the correlation analysis. The table has these columns:
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¢ First column - When you define the parameters of the correlation
analysis, you select an array attribute to use as the basis to match CGH
and expression arrays. The values for this attribute for the arrays in
the analysis appear in this column. By default, the program uses the
Green Sample attribute to pair matching arrays.

¢ CGH - The CGH samples used in the correlation analysis.

¢ Expression — The expression samples used in the correlation analysis.
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Microarray Properties

Purpose: Displays the properties associated with an array. You can also
edit the values of specific attributes. To add attributes to the list, see the
Sample Manager User Guide.

To open: For any array in the Data folder or Experiments folder,
right- click the array name, then click Show Properties. For non- Agilent
arrays, only the Attribute tab appears.

Attribute tab

*+* Microarray Properties E
m‘FE Headers"fFE Features‘[rSNP Data’

Atkribute Walus

|

||t Cy3 used{ug)
|amt CvS used(ug)
||Array Fab date

| Array 1D 252805110005 1 2
||array type
[
|
[
|

|ArraySet
Cornments
Cv3 sample
w5 sample
E:xkraction Status Inported
Global Display Mame US235024158 252808110005 501 CGH 109 Fe.
Green Sample 'European Male (Na12891)
Hyb Date
||Hvb Eemp
Hvh time
| Hwb'd By

il

i R

| Close |
—

Figure 147 Microarray Properties dialog box with list of Attributes and their values

e Attribute — Displays the attributes in the array by name.

e Value - Indicates the values, if any, for each array. To edit the value of
an attribute, select a new value for it under Value. Alternatively, click
57, then type or edit the value.

Close Closes the dialog box.
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Index
Name
Value

Close

FE Headers tab
[ attribute  FE Headers\ FE Features)| SHF Data’
| Index MName Yalue [
i1 AddErrorEstimateGreen £.65589 i
i1z AddErrorEstimateR ed 757113 |
I AFHold o |
4 AllCalorPronkSat ] |
5 AnyColorPrentBGMonUnifoL 0.094459 |
f & AryColorPrentBGPopnoL 4.17714
Iz AnyColorPrenkFeathonlnifoL 0.0216518 |
Hia AnyColorPrentFeatPopniol 0.035375829 |
| El AnyColorProntSat 0.0152277 |
1o ArraylD 257508110005_1 7 |
j11 Author Arnit |
ez CentroidDiffs 0.811073
113 CentroidDifFy 0.678627 |
|14 ColorMode 1 I
115 Computerfame CNUES190CKE i |
|16 DrerivativeOfLogRatiosD 0.147847 "r‘] |
| Close

Figure 148 Microarray Properties dialog box with list of FE Headers their values

Displays a sequential index to help identify FE properties.

Displays feature parameters, statistics, and constants for the whole array.

Displays the value for each parameter, statistic, and constant.

Closes the dialog box.
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FE Features tab

[ Attribute [ FE Headers [FE Features) Snp Data’
E chr1 r'f} :
Index FeatureMum ProbeMame alsPosAndSignif LogRatioError '
| 1 225922 A_15_P10000155  |krue 0, 20452009 0.4 -
Iz 354535 A_16_PSE0001Z1  |true 0.2042746 0.4
| i} 171585 A_16_P1S000216  [brue 0.22650997 5.4 |
|4 263762 4_15_P10001100 |true 0,3389505 00
! 5 58377 A_18_P10001325  [brue 0. 204662 0.¢ :
e 75171 A_15_Plo001390  [brue 0.2072435 0
7 23645 A_15_P10001457  [brue 0.205108 0.« !
izl 185975 A_15_P10001545  |krue 0, 20450728 0.5 |
| El 122023 A_16_P15S001545  [brue 0.2055729 0|
o 269613 A_16_P1S001594  [brue 0.20554194 0.: |

11 10215 A_le_PE0000594  [brue 0.20217:264 0.5

Itz 315457 A 16_PODDODI14  |true 0,20560442 0.4 |
| 1Rs) 174080 A_16_P30000330 ke 0, 20461665 0.6 :
] v |
| Close |

Figure 149 Microarray Properties dialog box with list of FE Features and associated data

Selection List Select the chromosome whose feature information you want to display.

List Box Displays FE features and the associated data.
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Selection List

List Box

SNP Data tab

rnttribute‘f’FE Headers‘rFE Featuresm

ichrl Fﬁ l
| Index SMP ID Featurehurn Probemame glsPosAndSignif '
{1 rsEAGA003 121120, 267698 [A_20_POD10000S. ., |rue 0.7 |
2 1535242196 94337, 142150 &_20_PO0100009, ., true, False 1.4
|3 1517160977 161316, 1343 & _20_PO0201917... true 0.4 |
I+ rs3GEGEA51 201536, 128903 |A4_20_PO010001Z... true 0.:
I[= 152543160 417600, 174950 |&_20_POD1000LS.., true 0. |
13 151129333 103485, 307349 [A_20_PODZ01926.., |rrue 0.2
Iz 1516825139 39159 A_20_POD201929  |true 0.2 |
|& rsdE48482 173326 &_20_PO0201931  |true 0.1
IE 151563469 339553, 413317 |A_20_PO0201932... trus 0. |
|10 rSBAGEG20 314523 &_20_PO0201933  |true 0.2 |
11 rs2E42925 09528, 145441 &_20_PO0201936... rue 0.:
Il1z 512060452 237254, 250400  |A_20_PO0Z01938... true (i o |
12 rSEEIGES 167601, 151032 [A_20_PODZ01942.., |rrue 0.4 |
) i

| Clse |

Figure 150 Microarray Properties dialog box with list of SNP data and values

Select the chromosome whose SNP information you want to display.

Displays SNP data.
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Figure 151
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MovAvg Example Parameters dialog box
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Purpose: It allows you to set display parameters for the MovAvg Example
plug-in. The 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 the all arrays, one plot per

array.

To open: Click Tool > Plugin Settings > MovAvg Example. This dialog
box also opens when you click Tool > Plugin > MovAvg Example, if Don’t
show again is cleared.

Set any of these parameters:
Parameter Description
X-axis Label The text that appears beneath the X-axis of the plot as a label.
Y-axis Label The text that appears beside the Y-axis of the plot as a label.

Y-axis Range(min)
Y-axis Range(max)
X-axis Range(min)

X-axis Range(max)

The minimum value on the Y-axis.

The maximum value on the Y-axis.

The minimum value on the X-axis.

The maximum value on the X-axis.

CGH Interactive Analysis User Guide
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Don’t show again

0K

Cancel

392

Mark this option to prevent the appearance of this dialog box in the
future when you click Tool > Plugin > MovAvg Example. To restore the
dialog box so it appears again, click Tool > Plugin Settings > MovAvg
Example, then clear Don’t show again.

Click to accept the parameters and prepare the plot. You can further
refine the appearance of the plot once the plug-in generates it.

Discards any changes you made, and closes the dialog box.

How to modify the plugin

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.

The plot is very simple, but the simple plug-in architecture allows you to
write your own computational methods to analyze data from selected
arrays in the CGH module.

Within the code of the plug-in, you can add text strings to column
headers to control format.

To create a line graph instead of a scatter plot, you append -plotline to
a column header.

To prevent the plug-in from including a specific column, you append

-noplot to the column heading. Note that the plug-in removes this extra
text from the header before it displays it on the plot. The extra text does
not appear in figures, and is only used to control the format of the plot.

MovAvg Example.pl shows how column-naming can be used. As you read the
first line (which contains the header text), you can add text to the
existing headers or add text to the headers for your generated columns, as
well, to give you a small amount of formatting control.
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MovAvg Example Plot

A MovAvg Example Plot for Chromosome chr1

Edit
1 T474812
o e
-1 4
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o
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-1
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Chromosomal Position {bp)

Figure 152 MovAvg Example Plot

Purpose: This window displays the output of the MovAvg Example plug-in.
The plug-in computes a 10-point moving average of the data from the
selected chromosome in the selected arrays of the active experiment.

To open: Click OK in the MovAvg Example Parameters dialog box. See
“” on page 390.

Plot(s) The main plot area shows moving average line plots for the selected
chromosome. A separate plot appears for each array.
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When you right- click anywhere within the plot area, a shortcut menu
opens with these options:

Option Description

Properties Opens the Chart Properties dialog box, where you can change the
appearance of many aspects of the plot. See “Chart Properties” on
page 265.

Save as Opens a Save dialog box, where you can select a location for the *.png

image file of the plots.

Print Opens a Page Setup dialog box, where you can set page size, margins,
and orientation, and select a printer. From there, you click OK to open
the Print dialog box, where you can set print options and print the plot.

Zoom In Opens another menu that allows you to zoom in the plot. You can
zoom in several ways:

» Both Axes — Zooms in the Domain (X) axis for all stacked plots, and
zooms in the range Range (Y) axis for the specific plot in which you
clicked.

» Domain Axis — Zooms in the Domain (X) axis for all stacked plots.

» Range Axis —Zooms in the Range (Y) axis for the specific plot in
which you clicked.

You can also drag across an area of one of the plots to select an area

to zoom in on.

Zoom Qut Opens another menu that allows you to zoom out the plot. You can
zoom out several ways:

+ Both Axes — Zooms out the Domain (X) axis for all stacked plots,
and zooms out the range Range (Y) axis for the specific plot in
which you clicked.

» Domain Axis — Zooms out the Domain (X) axis for all stacked plots.

» Range Axis —Zooms out the Range (Y) axis for the specific plotin
which you clicked.

Auto Range Opens another menu that allows you to zoom the plot to encompass
the full range of the data. You can zoom in several ways:

» Both Axes — Appropriately zooms hoth axes of the specific plot to
show the full set of data.

» Domain Axis — Zooms in the Domain (X) axis for all stacked plots
so this axis encompasses the full range of X values of the data.

- Range Axis — Zooms in the Range (Y) axis for the specific plot in
which you clicked to encompass the full range of Y values of the
data.

394 CGH Interactive Analysis User Guide



CGH Interactive Analysis Reference 5

Edit Opens a menu with a Copy Plot(s) to Clipboard option. If you select this
option, the program copies the plots to the clipboard as an image. You can
then paste the image into a document in another program.

Probe ID List

Probe ID List =
Mame: probes 1
Description:
ontains probes From chr 19 and chr 7 ]
[ P
g 5. | Probe Name ]
1 AA436410
z R79945 %
3 171536
4 AANS3255
S AA453619
& MS4526
7 AA436549
I 157559
el AA150045
10 AA455511
11 Hi7412
12 H12335
13 ROZ346
14 AAGEZE5
15 AAG54ET
16 AA130241
17 AAGETTES
15 HES733
19 HE0993
20 AA130547
z1 T47961
22 AA454743
23 AA454554 k.
24 TS2995 A
ES AA443094 i
ok || Cancel |

Figure 153 Probe ID List dialog box

Purpose: Lets you view the probe IDs within a specific probe ID list. See
“To display the properties of a probe ID list” on page 84.
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To open: In the My Entity List pane of the Navigator, right-click the name
of a probe ID list, then click Show Properties.

Name (Read-only) The name of the probe ID list.

Description  (Optional) Brief descriptive comments about the probe ID list, such as the
nature of the probes in the list. You can edit the description.

0K Saves the probe ID list with any new description and closes the dialog
box.

Cancel Closes the dialog box without making any changes to the gene list.
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Properties (for common aberration result)

4 Properties for "CGH 122 Result"

-Descripkion
rour arrays, hybridized on 22 January, Maurice R.| .
5
Attributes Walue
Array Mames US22502705_ 2514698149354 501 ...
522502705_251469514934_501 ...
US22502705_251469814955_501 _C,..
USZ22502705_251449814935_501 _C...
Genome Build hgl7
Expand Mon Unigue Probes CFF |
Intra Array Combing Algorithni CFF
Inter Array Combine Algorithm OFF
Inter Array Attribute rok Applicable
Feature Filker OFF
Feature Filter Mame Mot Applicable
array Filker CFF l‘
Array Filker Name Mot Applicable
aberration Filker OFF
aberration Filker Mame Mot Applicable
Aberration oM
Aberration Type ADM-1
Aberration Threshold 6.0
Moving Average OFF
Moving Average Type Mot Applicable P
WWindow Size hot Applicable v
| SaveDescription || Close

Figure 154 Properties dialog box for common aberration results

Purpose: This dialog box allows you to display the attributes of the
common aberration results. You view the actual detected common
aberrations in Genome, Chromosome, and Gene views.

To open: Right-click the name of the desired common aberration result in
the Experiment pane of the Navigator, then click View Details in the
shortcut menu.

Description  Descriptive text that you can save with the properties.
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Attribute table

Save Description

398

Close

Properties (of an experiment result)

(Read- only) Displays the attributes of the common aberration results, such
as the common aberration analysis settings, the names of the arrays
included in the analysis, and the general analysis settings.

(Available if you make changes to the description) Saves the description.
The new description now appears whenever the dialog box opens.

Closes the dialog box.

# Properties for “Experiment Result”

~Description
rxperiment 61 1a|
Attribute Walue
Array Mames BT474412
MCF7$12
SKBR3$12
Genome Build hgl7?
Expand Maon Unigque Probes OFF
Intra Array Combine Algorithrn CFF |
Inter Array Combine Algorithn CFF l
Inter Array Attribute Mot Applicable
Feature Filker CFF “
Feature Filker Mame Mot Applicable
array Filker CFF
Array Filker Mame Mok Applicable
Aberration Filker OFF [
Aberration Filker Mame rot Applicable
Aberration N
Aberration Type 2-sCore
Aberration Threshold 2.5
Moving Average OFF
Maoving Average Type Mot Applicable
Window Size 2.0Mb 1
Centralization oM v
|  SaveDescripion || Close |

Figure 155 Properties dialog box (for experiment results)
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Purpose: This dialog box displays the attributes of a saved experiment
result.

To open: Right-click the name of the result in the Results folder of an
experiment.

Description Shows the description associated with the result. You can type a new
description, or change an existing one. Click Save Description to save the
description with the experiment result.

Table Shows the attributes of the experiment result and their corresponding
values.

Save Description  (Available after you add or change a description) Saves the current
description with the experiment result.

Close Closes the dialog box.
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QC Metrics Table

# QC Metrics Table

File
i Mekrics 5
| |
! ,E.rray MName 'pesign No i DLRSpread ESignalTo... ESignalTo... ESignaIInt. o ESignaIInt. il EBGNoise... EBGNoise... E
I LS22502705_251469514934_50,,, 014698 0.145134) 110,515248] 122,189583| 218,093000] 366,047000 1.973420 2,995730| |
i LIS225_D.2305_25 1'469814934_50. .. 014695 0.145151 110.135761 119.375901| 223.417000) 370.045000 2.025560 3.099530 :
: 1IS22502705_251469814935_50.,, (014698 0147069 103,535962| 123.577717| 217586000 354.998000 2,101550 2.872670 :
| LS22502705_ 251469814935 _50,,, 014895 0.144576| 105.694414) 116.206522| 220.654000) 359.622000 2.087660 3.094650 .

(2 =] Al :

B Evaluate | | —_— ] |

| ED G\;;a £ : | Group By [ amk Cy3 used(ug) | ¥ : | Show Frequency Distribution Selectall | | Deselectal | | Cose | :
| Oexcellert | : :
L :

Figure 156 QC Metrics Table

Purpose: The QC Metrics Table shows the available metrics for one or
more arrays. With this table and the available plots, you can evaluate the
quality of your microarray results, and assign a manual QC status to each
microarray. Some metrics come from the Agilent FE program, while others
are calculated by the CGH module itself. These metrics are available only
for Agilent microarrays. See “To display QC metrics of arrays and set
array QC status” on page 140.
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To open: Click Preprocessing > QC Metric, or right-click an experiment
or an array and click QC Metrics.

File Lets you save the QC Metrics Table as a Microsoft Excel (*xls) format file.
When you click File, a menu opens with an Export command. This
command opens a Save dialog box, where you can select a location and
type a name for the exported file.

Table The values of the QC metrics for arrays appear under QC Metrics, one
array per row. The table has many columns:

e Microarray Name - Displays the names of microarrays. Because you
can open the QC Metrics Table in several ways, the list can contain an
individually- selected microarray, or those associated with an experiment
or with a design.

¢ Design No. - Identifies the Agilent designID for each microarray.

Metrics - The program evaluates each metric, and assigns it a rating of
Excellent (yellow), Good (turquoise), Evaluate (pink), or NA (white). The
name of each metric appears as a column heading. Mark the check box
next to the name of the metric to include it in the available plots. Drag
the column heading of a metric horizontally to change its position in the
table.

¢ ManualQCFlag - Lets you set the QCMetricStatus attribute of the array.
Status can be Pass, Fail, Marginal, or NA. Later, you can filter arrays
based on this attribute.

Group By The program displays the arrays in the table, and in the QC Metrics
Graph, grouped by the array attribute you select here.

Show Frequency Opens the Frequency Distribution dialog box. This dialog box contains line
Distribution  plots of the distribution of each selected metric over the all of the arrays
in the QC Metrics Table. See “QC Metrics — Frequency Distribution” on
page 403.

Plot Opens the QC Metrics Graph dialog box. This dialog box contains plots of
each selected metric for each array. See “QC Metrics Graph” on page 404.

Select Al Marks the check boxes of all metrics.
Deselect All  Clears the check boxes of all metrics.

Close Closes the QC Metrics Table.
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QC Metrics Thresholds
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The following table lists the QC Metrics calculated by the CGH program.

Metric Name

DLRSpread

SignalToNoiseRed 30 100

SignalToMoiseGreen |30 100

SignallntensityGreen |50 150

SignallntensityRed |50 150

BGMoiseGreen 3 15
BGNoiseRed 5 15
ReproducibilityGreen |0 0.05 0.2
ReproducibilityRed |0 0.05 0.2

Figure 157 QC metrics threshold settings for CGH
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QC Metrics — Frequency Distribution

# Freguency Distribution
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Figure 158 QC Metrics Frequency Distribution Plot

Edit

Close

Purpose: The plots in this dialog box represent the selected columns in
the QC Metrics Table. Each plot shows the number of arrays within each
value range for a metric. See “QC Metrics Table” on page 400.

To open: Click Show Frequency Distribution in the QC Metrics Table.

Opens a menu with a Copy command that copies the plots in the dialog
box to the Clipboard. You can then paste the image into a document.

Closes the dialog box.
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QC Metrics Graph

% QC Metrics Graph
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Figure 159 QC Metrics Graph

Purpose: To display plots of selected metric(s) for all arrays.

To open: Click Plot in the QC Metrics Table. See “QC Metrics Table” on
page 400.

Main Plots The plots in this dialog box represent the selected columns in the QC
Metrics Table. Each plot shows the value of a given metric for all arrays.

These plots have several additional features:
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¢ The background colors in each plot correspond to quality guidelines
developed by Agilent, based on normal ranges observed for analyses
of well-established cell lines using standard Agilent protocols. See
the descriptions of each of these metrics in “QC Metrics Table” on
page 400.

e A “Box & Whisker” plot appears to the right of the main plot for
each metric. See ““Box & Whisker’ Plot,” below.

e The program can plot the data as a line graph, a bar graph, or both.
See “Line” and “Bar,” below.

e If you set your view preferences to show ToolTips (see “View
Preferences” on page 444), a tool tip appears when you place the
pointer over any bar. The ToolTip shows the value of each bar and
the name of the corresponding array. See Figure 160.

* You can right-click any bar to open a shortcut menu for the
corresponding array. The options in the shortcut menu let you set
the QCMetricStatus attribute for the array. See Figure 160.

¢ The QCMetricStatus attribute for each array appears over all of the
corresponding bars of the main plot. The four possible values for
QCMetricStatus are: (P)ass, (F)ail, (M)arginal, and (N)A.

Us23502418_251479610045_501_CGH-v4_NCIssue_1006_1 2

value=0,072003
B = ’I \I/

A Fail
N S
s E Marginal \@ \@‘:
&7 2
3 na & ‘p‘p
) =i £l 2
& B & B

Figure 160 Portion of the QC Metrics Graph, showing a ToolTip (values in white box), and
a shortcut menu. You use the shortcut menu to set the QCMetricStatus attri-
bute for the array. Right-click any bar to open the shortcut menu for the corre-
sponding array.
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“Box & Whisker”
Plots

Line
Bar
Edit

Close

406

A small plot appears to the right of each of the main plots. It represents
the overall distribution of values for the metric. Two examples appear in
Figure 161. The symbols have the following meanings:

¢ The lower and upper edges of the box represent the 25th and 75th
percentiles, respectively.

e The black horizontal line in the box is the median.
e The black dot is the mean.

¢ The “whiskers” represent the range of values that are not outliers.
An outlier is a point that is out of the 25th to 75th percentile range
by more than 150%.

¢ Open circles represent outliers, and an open triangle represents
outliers that plot beyond the available space on the graph.

2

.

Figure 161 Two “Box & Whisker” plots

Mark this option to display each metric as a line graph.
Mark this option to display each metric as a bar graph.

Opens a menu with a Copy command. This command copies the plots in
the dialog box to the Clipboard as an image. You can then paste the image
into a document in another program.

Closes the dialog box.
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Report Access Details

K

Report Access Details

~General Detail
Mame : aberrationd.xls

Location : CAGEWReportFilestaberrationd . xls
Creation @ Apr 5, 2010 4:31:18 PM

~Last Accessed Detail

Mo, Ackion Type Date and Time |
1 Accessed Apr 5, 2010 4:31:39 PM |
2 Accessed Apr 5, 2010 4:32:02 PM |

| Close

Figure 162 Report Access Details dialog box

Purpose: Displays details about access to reports.

To open: From the Report Management dialog box, click More Details.

See “Report Management” on page 408.

General Details Displays name, location, and creation date and time for the selected
report.

Last Accessed Displays a list of the action type and the date and time of the action.
Details

CGH Interactive Analysis User Guide
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Report Management

Report Management

Select the type of Report | Interval Based 'fi

| Mo, Reqiort Mame Location Creation Diate More Details ||
1 Aberrationl, xls CGWReportFiles\aberration . xls Apr 5, 2010 =] |

2 Aberrationz,xls C\GaWReportFilesiAberration2. xls Apr 5, 2010 ) ‘

3 Aberration3, xls CGEWRepartFiles\Aberrationd. xls Apr 5, 2010 ) |
Select Al .i | Deselectal || Delete || Delste Deadlinks | Close |

Figure 163 Sample Management dialog box

Purpose: This dialog box lets you display a list of reports created in
Agilent Genomic Workbench, and manage their storage.

To open: From the Reports tab, click Report Manager.

Select the type of  Click the arrow and select the type of report you want to show in the list.

Report

No. Displays an index number for the report.

Report Name Displays the file name for the report.

408
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Location Gives the path name for the location of the report. Click the link to open
the report.

Creation Date Shows the date the report was created.

More Details Click to open the Report Access Details dialog box, which shows access
information for the report. See “Report Access Details” on page 407.

Select All  Click to select all of the reports in the list.
Deselect All  Click to deselect all of the reports in the list.
Delete Click to delete all of the selected reports.

Delete Dead links  Click to delete only the reports where the displayed link is not functional.
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Run Cytogenetic Report

Select Report
Location

Run Cytopenetic Report - Aberration report &

-Select Report Location

Report FilejDirackary | k:'l,Dc-cuments and Settings|User 11 Deskbop| CytoReport6 104 | Browse.. |
Mode
ORun on selected experiment. @Run by importing FE files,
~Inpuk 1
Attribute File | [ erowse.. ||
Impatt Files |

il Remaove |

oK || Cancel |

Figure 164 Run Cytogenetic Report dialog box

Purpose: The Run Cytogenetic Report dialog box allows you to select a
location for the report and, optionally, select data and array attribute files
as input for the report. Cytogenetic reports summarize analysis settings
and detected aberrations by array.

To open: Click Reports > Cyto Reports, then select the name of the
desired report template. By default, no templates appear. To create a
template, see “To create a new Cyto Report template” on page 178.

Defines the location for the cyto report file(s). Type or edit the location in
Report File/Directory. Alternatively, click Browse to open the Select
report folder dialog box. Select a location for the file(s), then click Open.
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Mode Defines the source of array data for the report. Select one of these
options:

¢ Run on selected experiment - The program uses the selected arrays in
the active experiment as input for the report.

* Run by importing FE files — The program imports Agilent FE data files
that you select as input for the report. If you select this option, the
commands under Input become available

Input  Use these settings to select Agilent FE files to import as input for the
report:

e Attribute File - (Optional) Shows the location of the array attributes
file to be imported with the data files. To select an array attributes file
for import, click Browse. In the dialog box that appears, select the
desired file, then click Open.

An array attributes file contains specific attributes of your imported
input arrays. See the Sample Manager User Guide for details.

For CGH+SNP arrays, the attributes file must contain the genotype reference in the Green
Sample field (or Red Sample field for dye-flipped arrays.)

e Import Files - (Read-only) Displays the Agilent FE files selected for
import.

e Add - Opens the Select files to import dialog box. To select a data file
for import, use the Windows navigator commands in the dialog box to
locate the desired file, then click its name. To select multiple files, hold
down the ctrl key and click their names. When you are finished selecting
files, click Open.

¢ Remove - Removes a selected file from Import Files. To remove a file,
click its name under Import Files, or hold down the ctrl key and click
multiple files, then click Remove.

0K Runs the cytogenetic report. The program generates a separate PDF file
for each array.

Cancel Closes the dialog box without generating a cytogenetic report.
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Sample Attributes
ple A )
Array ID Global Display Mame|  Green Sample Red Sample Polarity Extraction Status
!251469814934_1_1 LIS22502705_25146 1
l251469814934_1_2 LIS22502705_25146 1
k51469814935_1_1 LIS22502705_25146 1
251469814935 1_2 11522502705 _25146 1
[#2 ShowHide Attribubes pElsave Changss | | | Cancel Changes || (M dose :

Figure 165 Sample Attributes dialog box

Purpose: To show, hide, or edit array attributes in the experiment.

To open: In the Experiment Pane of the Navigator, right-click the
experiment, and click Sample Attributes.

This dialog box lets you type or change the existing values for the
attributes listed for the arrays in the experiment. You can also show or
hide attribute columns. The columns that appear initially are the default
columns (Array ID, Global Display Name, Green Sample, Red Sample,
Polarity and Extraction Status), plus any that you selected to show. See
the Sample Manager User Guide for more information on array attributes.

Changes to array attributes you make in this table are applied globally to the arrays and are
changed in the Sample Manager Sample Utility Tab.
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Scroll to Column

Scroll to Column

& Select column
-F‘rcul:ueName "'ﬁ

| oK || Cancel |

Figure 166 Scroll to Column dialog box

Purpose: Lets you select a “Scroll to” column. The program then scrolls
the tab so that you can see the selected column.

To open: Right-click a column heading in Tab View, then click Scroll To
Column in the shortcut menu.

Select column  Displays the columns available in the selected tab. Select the one you
want to display.

0K Scrolls the current tab so that you can see the selected column.

Cancel Closes the dialog box.
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Search Probes in eArray

User Defined

For complete
gene view

For aberrant
region below
cursor

Chromosome

Start/Stop

# Search probes in eArray

~Set Chromosome Stark-Stop
Chromosome Skark Skaop

M

OLlser Cefined
@For complete gene view

{()Far aberrant region below cursor

oK || Cancel

Figure 167 Search probes in eArray dialog box

Purpose: To select the probes you want to update in eArray
To open: Right-click Gene View, and click Search probes in eArray.

Select a chromosome and a region in Chromosome View for selecting the
probes related to the genes in this region.

Select to choose the region from which the probes to be searched in
eArray will be selected. The chromosome selection list and the Start and
Stop positions on the Y axis are activated when this option is selected.

All the probes related to the genes in Gene View will be searched.

Selects those probes for the genes that appear just below where the cursor
sits in Gene View.

If you select User Defined, you can select a different chromosome than
had been selected before opening this dialog box.

If you select User Defined, you can type in Start and Stop positions for
defining the region contained the genes to be in the list.
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Select Chromosome Intervals

# Select Chromosome Intervals E|
Chromasame Mame Iskart skap |
chri ] 245522847
chr3 1] 199505740
chrs 1] 1530557866 | Insert |
0 0 —_—
Delete

Close

Figure 168 Select Chromosome Intervals dialog box

Purpose: The Select Chromosome Intervals dialog box allows you to define
genomic intervals for a correlation analysis.

To open: The Select Chromosome Intervals dialog box opens when you
select Genomic Location and click | .. | in the Correlation Analysis
Setup dialog box (see “Correlation Analysis Setup” on page 280).

List of intervals Lets you view and edit the chromosomal intervals defined for the
correlation analysis. By default, no intervals are defined. To add an
interval, click Add. The list has these columns:

e Chromosome Name - The name of the chromosome defined for the
interval. To define the name, click the desired cell under Chromosome
Name, then select the chromosome from the list.

e start — The first base pair in the interval. Double click the number, edit
it, then press Enter.

¢ stop - The last base pair in the interval. Double click the number, edit
it, then press Enter. If you don’t select a stop location, the program
sets this value to the last base pair on the chromosome.

Add Adds an empty row to the list of chromosomal intervals.
Insert Select any row; click Insert to add a duplicate row above the selected one.
Delete  Select any row, then click Delete to remove the row.

Close Closes the dialog box and accepts the list of chromosomal intervals.
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Select Color

Purpose: To select a color. Three tabs are available for selecting colors:

e Swatches tab - select colors based on samples (swatches)

e HSB tab - select colors based on an HSB schema (Hue, Saturation, and

Brightness)

e RGB tab - select colors based on an RGB schema (Red-Green-Blue)

To open: This dialog box opens when a function allows you to change a
color. For example, right-click an array in an experiment, click Edit Array
Color and click the Swatches, HSB, or RGB tab.

Swatches tab

Recent;

E

[Presiew -

| oK Cancel

n - . Sample Text Sample Texk

Figure 169 Select Color - Swatches tab

This tab is used to select a color based on color samples (swatches).

Preview

The Preview area shows how the selected color appears. When you change

the color, the original color appears at the top of the color box on the

right.
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Recent: Choose a recent color selection.
0K Click to select the color and close the dialog box.
Cancel Click to close the dialog box without changing the color.

Reset Click to change swatches, HSB, and RGB colors back to the default colors.

HSB tab

'+ Select Color

!‘ §watches‘fﬁ"R_§B‘

P On 2392
0: | 0=
Ok |10032

R 102
G| 102
B 255

[ Presvigw

n - . Sample Text Sample Text

. . . Sample Text Sample Text -

OK || cCancel || Reset |

Figure 170 Select Color - HSB tab

In this tab, you can select a color based on an HSB schema (Hue,
Saturation, and Brightness).

Hue Click the H button, and move the slider up and down, or go up and down
the list of numbers, to select the hue or color of the array.

Saturation Click the S button, and move the slider up and down, or go up and down
the list of numbers, to select the saturation level for the color.

Brightness  Click the B button and move the slider up and down, or go up and down
the list of numbers, to select the brightness level for the color.
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RGB Numbers

Preview

0K
Cancel

Reset

Red

Green

418

Reflect the amount of red, green and blue in the resulting color.

The Preview area shows how the selected color appears. When you change
the color, the original color appears at the top of the color box on the
right.

Click to select the color and close the dialog box.
Click to close the dialog box without changing the color.

Click to change the swatches, HSB, and RGB colors back to default values.

RGB tab

.+ Select Color

fﬁwatches‘[ uSB'f@
[
Red [T ———— 0=
1] g5 170 255
0 ‘
Green (ML | 1025
o a5 170 255
Blue e e e e e R e R R [T
u] a5 170 Z55

i-Preview
|

n - . Sample Text Sample Text

i . . . Sample Text Sample Text -

|ook | Cancel

Figure 171 Select Color - RGB tab

This tab is used to select a color based on an RGB schema.

Move the slider to change the amount of red in the color. Or, click the up
or down arrow to select a number.

Move the slider to change the amount of green in the color. Or, click the
up or down arrow to select a number.
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Cancel
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Move the slider to change the amount of blue in the color. Or, click the up
or down arrow to select a number.

The Preview area shows how the selected color appears. When you change
the color, the original color appears at the top of the color box on the
right.

Click to select the color and close the dialog box.
Click to close the dialog box without changing the color.

Click to return the swatches, HSB, and RGB colors back to default values.

Select data type for experiments

Experiment Name

Data type

Select data type for experiments E|
|

Expetiment Mame Data bype Design bype
coh_2002a_udf ratio % cah "‘%‘1|

| Continue | | Cancel

Figure 172 Select data type for experiments dialog box

Purpose: Lets you select the mathematical form of the data in an
imported UDF file, and its associated application type. See “To import a
UDF file” on page 56.

To open: In the Home tab, click Import > Array Files > UDF File. In the
dialog box that appears, select the desired UDF file, then click Open.

By default, the experiment name is the name of the imported UDF file. To
change the name, double-click it, then edit it as desired.

Select the mathematical form of the array data in the UDF file. The
options are:

* ratio
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* log, ratio
* logq ratio

* Inratio (base e)

Design type  Select the application type (CGH or CH3, for example) associated with the
array data in the UDF file.

Continue  Accepts your selections, and goes to the next step in the UDF import
process.

Cancel Cancels the UDF import.

Set genome build and species for Axon design files

Set genome build and species for Axon design files.

Setting of Species and genome build for files to be imported.

No. File: Mame Species Genome Euild || Status Remove ||
1 |016267_D_20020930,0al H. sapiens = hgis =il Healthy [5] ji|

- Any corrupt files will not be imported,
- Genome build need to be specified For the files,

| StartImport || Cancel |

Figure 173 Set genome build and species for Axon design files dialog box
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Purpose: Lets you set the species and genome builds associated with
imported Axon design file(s), and to remove specific designs files from the
import, if necessary. See “To import Axon design files” on page 53.

To open: In the Home tab, click Import > Design Files > Axon File. In
the dialog box that appears, select at least one Axon design file, then click
Import.

No. An index number within the dialog box for each Axon file.
File Name The names of each Axon design file selected for import.

Species The species associated with each design file. If a species is incorrect,
select the correct one from the appropriate list.

Genome Build The genome build associated with each of the design files. If a genome
build is incorrect, select the correct one from the appropriate list.
Status The status of the file is one of the following:
¢ Valid - The file is a new file that can be imported.
¢ Healthy - The file passes validation and can be imported.

¢ Not Set - Appears if Genome Build and Species information is not
shown.

¢ Not Allowed - Appears if a Genome Build is selected that does not
match the design.

¢ Overwrite — The file is a valid design file, but when you import it, it
will replace an existing design that has the same name.

¢ Corrupt - The file failed validation. When you start the import process,
the program ignores the file.

Remove Click | B | to remove a specific design file from the list. This can be
useful if you select a design file in error, or if you do not want to
overwrite an existing one.

Start Import Imports the file(s) and closes the dialog box.

Cancel Cancels the import and closes the dialog box.
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Setting Clustering Method and Parameters

Select
Parameters

422

“* Setting Clustering Method and Parameters...

Description:
A Hierachical Tree Chustering Algorithm,

Select Parameters Data Chaic

Diskance ! | Manhattan

OLlse Aberration Scores

d @

Linkage: SINGLE

@Llse Aberration Calls
gUse Weighted Distance

Tree Level E

oK || Cancel |

Figure 174 Setting Clustering Method and Parameters dialog box

Purpose: This allows you to set up a clustering analysis of the aberrations
that were detected in the selected arrays of the active experiment. See “To
set up a clustering analysis” on page 170. Cluster analysis is used to
identify new classifications, or groupings, of samples based entirely on the
aberration profile information.

To open: this dialog box, click Discovery > Clustering.

Select the desired distance metric, as described in the table below. By
default, the program uses Manhattan distance. Also by default, the
program uses weighted distances. To use unweighted distances, clear Use
Weighted Distance.
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Distance Metric

Description

Manhattan

Euclidean

Correlation

Distance Similarity

COSINE Similarity

Manhattan distance is also called City Block distance, or
Minkowski's LT metric. It is the distance in multidimensional
space between two points as taken by following each dimensional
axis.

Euclidean distance is also called Minkowski's L2 metric. It is the
distance in multidimensional space between two points connected
by a straight line, and is therefore shorter than the Manhattan
distance for all cases where the number of dimensions is greater
than 1 (that is, a straight line).

Distance is defined using Pearson correlation, that measures the
angle of the vectors from two arrays around the mean of the
aberration vectors. Using the Pearson correlation often results in
more negative correlations than using the cosine correlation.

Normalized Euclidean distance.

The cosine of the angle between two vectors A and B measures
how related the two samples are across all intervals containing
aberrations.

Linkage

Description

SINGLE

AVERAGE

COMPLETE

The distance between two clusters is calculated as the smallest
distance between pairs of members from the two clusters. Single
linkage maximizes the connections of a cluster, but in doing so
may tend to find spread-out chain-like clusters that contain
dissimilar elements.

The distance between two clusters is calculated as the arithmetic
mean of distances between all possible pairs from the two
clusters. Average linkage is a compromise between single and
complete linkage.

The distance between two clusters is calculated as the largest
distance (dissimilarity) between any two members in the two
clusters. Complete linkage maximizes the maximum within-cluster
distance, and so tends to find discrete, compact clusters. However,
it may overemphasize small differences between members.
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Data Choice

Tree Level

0K

Cancel

The source of the data for the clustering analysis. Select one of these
options:

¢ Use Aberration Scores — Uses the actual score as determined by one of
the aberration detection algorithms as the basis to measure distance or
similarity in cluster analysis.

¢ Use Aberration Calls — Uses a simplified numerical representation of
whether an aberration was present (1 for amplification, —1 for deletion,
0 for a region of no change) as the basis to measure distance or
similarity in cluster analysis.

This parameter decides how many levels of the tree will be rendered.
Agilent recommends that you leave the setting at the default of 5. The
program determines the number of clusters by cutting the tree at a
particular level.

Begins the clustering analysis on the elected arrays in the active
experiment.

Closes the dialog box without starting a clustering analysis.

Before you start a clustering analysis, you must first set up an experiment with the desired
arrays and apply an aberration detection algorithm.
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Show/Hide Columns

:+* Show/Hide Columns

Attribute Show in table [

Wash Conditions

.

ECILT

| Save || Selectdl || Desslect Al || Close

Show/Hide Columns dialog box

Purpose: Used to select the attributes to be displayed in the Sample
Attributes dialog box and the Sample Utility tab. The Sample Utility tab is
available when you go to Sample Manager. See the Sample Manager User
Guide for information about Sample Manager.

To open: This dialog box appears when you click Show/Hide Attributes
at the bottom of the Sample Attributes dialog box.

All available attributes are shown in the Attributes column. Attributes
with a check-mark next to them will be displayed in the Sample Attributes
and Sample Utilities tab. To select an attribute for display, mark the Show
in Table box next to it. To hide an attribute, clear the Show in Table box
again.

Save Saves the current list of selected attributes and updates the Sample Utility
table, based on the selections.

Select All  Selects all the attributes in the list.
Deselect All Clears all check marks from attributes in the list.

Close Closes the dialog box. If changes have been made, the program asks if you
want to save your changes before closing.
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Show Intensity Bar Charts

Show Intensity Bar Charts

'+ Show Intensity BarCharts
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Figure 175 Show Intensity Bar Charts display

Purpose: This window displays a signal intensity bar chart.

To open: This display appears when you create a signal intensity bar
chart from Gene View. See “To create a Signal Intensity Bar Chart” on
page 110.

Right-click the chart and select from the following options.

Copy Click to copy the bar chart to the Clipboard. You can then paste the bar
chart image into another application that supports the Clipboard.

Saveas Click to open the Save as dialog box that lets you save the bar chart in a
file on your hard disk.
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~SMPCN QC Mekric:

Array Mame

Dresign Mo

Call Rate

Separability

Goodness of Fik

Call Ambiguity

11523502418 _2528081 10004_501_CGH_109_Feb10_1_1

025061

0,954015

0.940914

0,001064

0.004572

LI523502418_2528081 10004 _501_CGH_109_Febl0_1_2

028051

0.572587

0.937343

0.001321

0.004515

Figure 176 SNP CN QC Metrics Table

5

File

Array Name
Design No
Call Rate

Purpose: To display calculated metrics for selected arrays in a CGH+SNP
experiment.

To open: In the Navigator, right-click on a selected CGH+SNP experiment,
and then click SNP QC Metrics.

Opens the Export command, where you can choose to export the
displayed metrics table to a file on your hard disk.

(Read only) The name of the microarray.
(Read only) The microarray design number.

Call rate is the number of SNPs that receive a genotype call at a 95%
threshold divided by the total number of SNPs for which there is signal in
the reference. For high-quality DNA samples hybridized against a
genotyped and qualified reference, this value should exceed 90%.
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Separability

Goodness of Fit

428

Call Ambiguity

Close

The separation between the CN peaks. It is defined as the distance
between the average log ratio of SNPs with CN 1 and 2, which is a
measure of the log ratio compression. For high-quality DNA samples this
value should exceed 0.85. Lower values can indicate that the hybridization
or wash stringency was too low, or the hybridization time was too short.

The error in the Gaussian fit for the peaks. It is obtained from the
difference between the observed log ratio distributions and the modeled
Gaussian distributions. It is a measure of the quality of the curve fitting
model. For high-quality DNA samples this value should not exceed 2%.

This measures the overlap between the CN 1 and 2 Gaussian peaks. If a
probe falls into this region, the CN call for that probe will not be made
with high confidence. In other words, it is a measure of the degree of
ambiguity of copy number calls. For high-quality DNA samples this value
should not exceed 2%.

Closes the dialog box.

SNP Genotype Report Setup

¥4 SNP Genotype Report Setup

@Complete Genome OPer-Chromosome

|—Output Formak

’—Select File: Location

| Browse..,

Figure 177 SNP Genotype Report Setup dialog box

Purpose: Used to select how to report SNP genotype text results, and to
select a location for the report.

To open: In the Reports tab, under SNP Genotype, click Text.
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Output Format

Select to create a single report that contains SNP genotype information for
the entire genome.

Select to create a separate SNP Genotype text report for each
chromosome.
Select File Location

Shows the location to which the program saves the report file(s). To select
a location for the report(s), click Browse. In the Open dialog box that
appears, select a location and type a name for the report, then click Open.

Saves the selected report in the indicated location.

Closes the dialog box without generating a report.

Stroke Selection

Figure 178 Stroke Selection dialog box

Purpose: This dialog box is used to select the line width for outline in a
chart.

To open: In the Plot tab of the Chart Properties dialog box, select the
Appearance tab and then next to Outline stroke, click Select.

Click the arrow and select the desired line width, then click OK to close
the dialog box.
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Text Penetrance Summary Setup

Output Format

Select File
Location

Save

Cancel

430

A Text Penetrance Summary Setup

Ckput Format

@) Complete Genome IPer-Chromasame

Select File Location

k:'l,Documents and Settings\User 1\Desktopiprobe p | Browse...

Save | | Cancel

Figure 179 Text Penetrance Summary Setup dialog box

Purpose: This dialog box allows you to configure the Text Penetrance
Summary Report, and select a location for it. This report displays 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. The workflow creates one or more *.xls
format files that you can work with in Microsoft Excel.

To open: In the Reports tab, under Penetrance, click Probe.

Select one of these options:

Option Description
Complete Genome Creates a single report file for the entire genome.
Per-Chromosome Creates a separate report file for each chromosome in the genome.

Shows the location to which the program saves the report file(s). To select
a location for the report(s), click Browse. In the Open dialog box that
appears, select a location and type a name for the report, then click Open.

Creates the Text Penetrance Summary report, and saves it in the specified
location.

Closes the dialog box without creating a Text Penetrance Summary Report.
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~Track Parameter
Mame Hs_hal7_CNY_ 20080404
Species H. sapiens
Farmat bed
Genome Build hgl7
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rData
‘Chromosome Start Skop Mame scare strar
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chry 24078096 24270497 CMY_2255 1000 +
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Close :

Figure 180 Track details
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Purpose: This dialog box allows you to display the parameters and data of

the track.

To open: Click the Details link next to the desired track in the Tracks

tab of the User Preferences dialog box. See “Tracks tab” on page 437.
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Track Parameters

432

Data

Close

These parameters appear:

Parameter Description

Name The name of the track.

Species The species to which the track applies.

Format The format of the track data. Agilent Genomic Workbench supports

Genome Build

Description

the BED format.
The specific genome build of the species to which the track applies.

Descriptive text saved with the track.

Tracks must contain

entries for at least these four columns in the table:

Column Description

Chromosome The name of the chromosome.

Start The first base pair of the particular feature in the chromosome.

Stop The last base pair of the particular feature in the chromosome.

Name The name of the feature. This name appears next to the defined region

for the feature.

The other columns are additional BED track file columns that can appear
for some tracks. Agilent Genomic Workbench does not render these.

Closes the Track dialog box.
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UDFE Import Summary
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File: Mame

Lines Imported

Lines Skipped

BarZ231 . bxk

26

Skipped lines during import are shown in the table,
Lines skipped, if any, are due ta lines missing chromosome mapping infarmation, IF so, you should
just view the data as-is since the missing data cannat be mapped onta the genome,
MOTE: It might also be due to Formatting problems in the data being imported, Re-gxaming the
data and look For lines that appear irregular with respect to the rest of the data.
The Files shown in red might not have been imported,

oK,

X
|

Figure 181 UDF Import Summary dialog box
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Purpose: Reports how many lines of data were successfully imported from

a UDF file, and how many lines were skipped. Skipped lines can be
caused by missing chromosome mapping information, or improper
formatting of the UDF file.

To open: Import a UDF file (see “To import a UDF file” on page 56). This

dialog box appears after you map the columns of the UDF file.

Table Displays the file name of the imported UDF file, the number of lines that

were successfully imported, and the number of lines, if any, that were

skipped during import. If many lines were skipped, re-examine the data

for improper formatting or missing chromosome mapping information.

0K Closes the dialog box.
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Universal Data Importer - Map Column Headers

'+ Universal Data Importer - Map column headers

Header Info

Design Id: Custom

Design bype: cgh

Species Info

Select species

-.H. sapiens 8

Select Genome Build :.hg18 '%3

Mapping Info

Select Mapping: | CUSTOM Ev ’

Save Mapping As

Array 1D Info
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Select %) Select %) Select %) Select %) Select %) Select Select %) Select %) Select
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chrl G54965 G70955 OCEL 1000 55451 G70599 1]

chrl S54969 G70742 LoZ401010 1000 G70742 70742 1)
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chrl 04335 05545 HES4 1000 S04431 05354 1]
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| —— . ] e

Reset | | Import | Cancel

Figure 182 Universal Data Importer - Map Column Headers dialog box

Select Species

Select Genome

Purpose: Lets you set up a universal data file (UDF) for import. You select
several properties associated with the UDF, and identify the contents of
each column of data in the file. You can also save column mappings for
reuse.

To open: As you go through the UDF import process (see “To import a
UDF file” on page 56), in the Select data type for experiments dialog box,
click Continue. See “Select data type for experiments” on page 419.

Species Info

Build

434

Sets the species-specific build to use.

Select the species associated with the array data in the UDF.
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Mapping Info

Select Mapping Applies a previously saved column map to the current UDF. A column
map identifies the contents of each column of data. To create a new
column map for the current UDF, select CUSTOM.

Save Mapping As  Saves the column map under a new name. Opens an Input dialog box,
where you can type a name for the new map.

Array ID Info

Virtual Array ID A number that uniquely identifies the data in the UDF. Typically, an
Agilent microarray slide has a physical barcode that Agilent Genomic
Workbench uses to generate an Array ID. The Array ID is used to track
the data from the slide as it goes through the steps of an analysis
workflow. A “virtual” Array ID is, by default, a system-generated ID that
serves the same purpose for data from UDFs. You can also create your
own virtual Array ID.

Use System By default, the virtual barcode assigned to the array data in a UDF is a
Generated Array number that is created by the program. To create your own barcode, clear
ID Use System Generated Array ID, then type a new number in Virtual
Array ID.

Table

This table allows you to identify the contents of the columns of data in
the UDF. The first row of the table shows the column heading information
from the UDF. The second row contains labels that you apply to each
column, and the rest of the table displays lines of data from the UDF. If
the UDF contains data from Agilent CGH arrays, the column headings
exactly match the labels in the lists.

In the list below each column heading, select the applicable label. You
must use each of the labels exactly once, except LogRatio, which you can
use more than once. These labels are available:

Label Description
ProbeName The column contains names of probes.
ChrName The column contains names of chromosomes.

CGH Interactive Analysis User Guide 435



5

436

CGH Interactive Analysis Reference

Reset

Import

Cancel

Label Description

Start The column contains the first chromosomal location to which each
probe is designed.

Stop The column contains the last chromosomal location to which each
probe is designed.

Description The column contains text annotation related to the probe.

LogRatio The column contains array data values that correspond to each
probe. You can use this label more than once.

If you select a saved column mapping, then change or reset the column labels in the table,
the program changes or resets the saved column map as well.

Clears all the column labels in the second row of the table. If you have
selected a saved column mapping, this command also clears the labels in
the saved map.

Imports the UDF file with the specified parameters, and opens the UDF
Import Summary dialog box (see “UDF Import Summary” on page 433).

Cancels the import and closes the dialog box.

User Preferences

Purpose: This dialog box is used to set up preferences for display of
tracks, data storage locations, and licenses.

To open: From the Home tab, click User Preferences. Or, right-click in
the Gene View, Chromosome View, or Genome View, and click User
Preferences.
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User Preferences
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Figure 183 User Preferences dialog box - Tracks tab
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Purpose: To import and set up the appearance of tracks next to the Gene
View. Tracks are additional graphic displays of genomic information
loaded from an external file. They align with genomic coordinates in Gene

View.

To open: In the User Preferences dialog box, click the Tracks tab.

Font Options

Select the font type, style and size for the gene annotations that appear in

the selected tracks.
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Tracks List

Name of the track already loaded or imported

Mark the check box to display the track next to Gene View.

Mark the check box to display the track information in all the reports.

Click to use the track to define only the regions that aberration detection
algorithms will run. You can choose to do this for only one track.

Mark the check box to delete the track from the list. Then, click Delete to
delete the track from the list.

Click to display all the chromosome locations defined in the track.
Click to import new tracks.

Click to delete the tracks selected in the Delete column.

Click to move a track up the list.

Click to move a track down the list.

Visualization Parameters

These options affect the appearance of the Track and Gene View.

¢ Orientation — Type a number to set the angle at which the Gene
Symbols appear in Gene View and the Track Annotations appear in the
tracks.

¢ Show Gene Symbols — Mark to show gene symbols in Gene View, and
clear the check box to hide them.

These options let you include or exclude the Genomic Boundaries from the
analysis.
These options affect the appearance of the Track Views.

¢ Show Annotations — Mark to show the names of the gene regions for
the tracks, and clear to hide them.

¢ Show Overlaid - Mark to overlay all the tracks that appear next to
Gene View, and clear the check box to display the information in
separate tracks.
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Miscellaneous tab

X

User Preferences
f Tracks’m"ucense‘

| redarray User Details —

LRL |

Username l.lser@agilent.com

Password r********

| rError Model -

| Select Errar Madel | DLRErrarMadel P:!

| Data Location -

Diata Location k:'l,Program FilestAqilentiGenomic ‘Workbench Like Edition £.0,130.1 | Browse..,

Please specify the location where microarray and experimental data should be stored,

oK | | Cancel [ Applye

Figure 184 User Preferences dialog box — Miscellaneous tab

Purpose: For data/content set-up, this dialog box allows you to set up
eArray access and to change the location for data.

To open: In the User Preferences dialog box, click the Miscellaneous tab.
Sets login details for the Agilent eArray Web site.

e URL - At present, https://earray.chem.agilent.com

¢ Username - The name registered on the eArray site.

¢ Password — The password registered on the eArray site.

The DLRErrorModel (Derivative Log Ratio) is the only selection. This
measures noise in the data for CGH analyses.

The folder where the program stores array data and design files. To select
a location, click Browse.
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Apply Applies any changes to the preferences.
0K Accepts any changes and closes the dialog box.

Cancel Cancels all changes and closes the dialog box.

License tab

User Preferences

(Tracks'Miscellanecus ffLicenss)

K

Host Name = webbpci00

| Flease pravide license infarmation to activate the cgh functionality of Genomic Workbench.,

| . Select Analysis Application:

)

- OServer Location

! | @) Teut License

, Please paste your license text in the area below:

|
| | FEATURE cah agient 5.0 04-dec-2009 uncounted HOSTID=ANY SIGN="0093 1

1 E14D 39F3"

BZ2Z2 E244 E9D4 SFZE 7764 4659 3000 EO4E 4975 5172 D284 F399 ),

| oK || Cancel | [

Py
A

Figure 185 User Preferences dialog box — License tah

Purpose: The License tab allows you to display and update your CGH
module license. This license enables the CGH application, and allows you

to use it to analyze array data.

To open: In the User Preferences dialog box, click the License tab.
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Displays the host computer name automatically.

Select the Agilent Genomic Workbench DNA Analytics module for which
you have a license.

Select this option if you have a concurrent user license, or want to use a
server location for your user license(s). To edit this name, select Server
Location, then type or copy the name of the computer used as your
license server, or the fully qualified path name for the folder where your
license text files are located. If you select this option, the Text License
option is unavailable.

Select this option if you have a 