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In This Guide...

ChIP Interactive Analysis User Guide

This guide contains information to use the interactive
analysis portion of the Agilent Genomic Workbench 7.0 ChIP
program. See the Workflow User Guide to learn how to set
up ChIP analysis methods for running workflows.

Getting Started

This chapter gives an overview of how to use the ChIP
application to import, analyze, and create reports for
chromatin immunoprecipitation (ChIP) data.

Importing, Managing, and Exporting ChIP Data and Other Content

This chapter describes how to import, organize, manage, and
export ChIP data and other content within the user
interface of Agilent Genomic Workbench 7.0.

Displaying ChIP 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
visualize the data and content the way you prefer.

Setting Up ChIP Interactive Analysis

This chapter gives instructions on how to activate and
change options to prepare extracted data for ChIP analysis,
analyze the data and set up probe, gene and QC reports.

ChIP Interactive Analysis Reference

This chapter describes the commands, shortcut menus,
dialog boxes, and tabs of the interactive analysis portion of
the ChIP application. A second section describes report
output formats.



ChIP Statistical Algorithms

This chapter describes implementation details of the
algorithms used in the ChIP application of Agilent Genomic
Workbench. The ChIP algorithms facilitate the statistical
analysis of ChIP-on-chip experiments, for example, detected
genomic regions with bound protein.
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This chapter gives an overview of how to use Agilent Genomic Workbench
7.0 to import, display, and analyze chromatin immunoprecipitation (ChIP)
data.

Before or after you import Feature Extraction 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 ChIP data, you organize the data files into
logical units called experiments. Experiments are used to select the data
you want to display or analyze using Agilent Genomic Workbench. After
you create an experiment, and add array data, you can then use the
Preprocessing, Analysis and Reports tabs of the program to analyze the
data in the experiment for binding events.

Agilent Technologies 13



1 Getting Started

Experiments can also serve as the basis for automated, unattended ChIP
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 information.
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Getting Started 1

What is the ChIP Application?

The ChIP application contains a complete set of features that lets you
analyze chromatin immunoprecipitation (ChIP) microarray data. ChIP
microarray analysis can identify the genomic loci that contain proteins
that bind to DNA, including individual transcription factors, chromatin
modifiers, and components of the general transcription machinery.

With ChIP interactive analysis, you set up an experiment and apply
analysis algorithms to your data one experiment at a time. You also set
parameters for some report templates for use in Workflow analysis.

You do most of your operations with the Preprocessing, Analysis, and
Reports tabs.

See the sequence by which you analyze data, do calculations on results
and make reports, “General Instructions for Setting Options for ChIP
Interactive Analysis” on page 36.

With the interactive portion of the ChIP application, you can:
¢ Import data from the Agilent Feature Extraction programs.

e Use an intuitive graphical interface to display data and annotations
in the context of an organism’s genome, at several simultaneous
levels of detail.

¢ Normalize your data with several statistical methods.

¢ Use error modeling and event detection algorithms to identify probes,
genes, and genomic loci that have significant binding.

e Display significant binding events graphically within the program,
and export report files that you can analyze further with other
programs.

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 and for consistent analyses of multiple data sets. To review
workflow results, you use the Genomic Viewer. For more information and
quick-start instructions to set up and run a ChIP workflow, see the
Workflow User Guide.
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1 Getting Started

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)
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Getting Started 1

Entering the License and Starting the ChIP Application

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, enter
license information, 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.

ff ©pen Application) Genomic Viewer

Application Type: ChIP-on-chip

Open Application

Sample Manager

<.\ DNA Analytics(CHIP Module)

®*
Workflow
*

IManagetnent congole that emables easy association of tneta data (patient/zarople
information) with individual slides, which is carried through the analysis process

Analysis application designed to examine data generated from CHIP experirments

Worleflowr utility that extracts image files with Agilent Feature Extraction and/or
analyze data with CHIP applications

»
Product Overview *@h

Help

License Help

Help

Figure 1 Open Application tab for Agilent Genomic Workbench ChIP Application
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1 Getting Started

To enter your license for analyzing ChIP 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 [z|

[ Tracks'| Miscellaneousfm

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

Host Name = HomeDffice

|| Select Analysis Application:

|| [chip r"!
| T
1 OServer Location

' @Text License

Please paste your license text in the area below:

| EATURE chip agilent 5.0 18-may-2009 uncounted HOSTID=ANY SIGN="00DZ \,
494E 5C0C 7107 B10E E42C CB26 5000 0C04 4FS7 DSAD A494 CEACY
EZ37 3500"

oK I Cancel || Apply

Figure 2 License tab for ChIP application

There are two ways to provide the license information:

Use a Server Location

1 Unzip the license .txt file into a folder on your server, to which the
program has access.
2 Copy the path for that folder to the Clipboard.

3 In the User Preferences License tab, click Server Location.
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Getting Started 1

4 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.)

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

Enter a Text License

1 Find the folder that contains the ChIP application license .txt file.

2 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.)

5 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 application and repeat steps 1-5.

To start the ChIP application
* In the Open Application tab, click the DNA Analytics (ChIP Module)
icon (.
The ChIP application starts and the Genomic Viewer is displayed.

ChIP Interactive Analysis User Guide 19



1

Getting Started

Using Main Window Components to Display/Analyze Data

20

You can use the data viewing capability in Agilent Genomic Workbench
with or without a license to display data for many types of arrays,
including CGH, 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.

e Home tab commands — import, manage and export data
e 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

You use commands in the interactive analysis tabs to perform
preprocessing, analysis, and reporting of data. You can view the results
of data analysis in the Genomic Viewer.

¢ View tab commands — change appearance of Genomic Viewer display

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

ChIP Interactive Analysis User Guide



Getting Started 1
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-] [ +
5 s A R L R T
[ | CGH 113568 = I -
) Expression i | |
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;Y
NaVIgatOI' 'Arraysﬁ
ey 4 || ProbeMame | Chrhame Start
My Entity List ERC | L01_044377 44877 A
24 Entkies (T WEFTEEZ  (MEFI91Z (229734 Tab View Status Bar '
-] Gene List 101_044678...[chr1 [dE7EELD  [44678E70 217967 |0.743 -
_| Tracks ErETrT. [ T emmme om PP | ey = s i
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Figure 3 Agilent Genomic Workbench 7.0 main window showing major components for ChIP
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Getting Started

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

results?

See the table below for the parts of the main window you use to display

log ratio data and results.

Table 1
and results

Components of Agilent Genomic Workbench main window for display of data

To do this

Use this part of the main window

Change program to CGH, ChlIP,
Methylation (CH3), or SureSelect
Target Enrichment

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 ChIP 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 ChIP 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 4, “Setting Up ChIP
Interactive Analysis” for information about these Views.
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Table1  Components of Agilent Genomic Workbench main window for display of data
and results (continued)

1

To do this Use this part of the main window

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

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

View tab: Click View Preferences.

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

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

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

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

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

See Chapter 3, “Displaying ChIP Data and Other Content”
for more information.

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

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

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

For more information on what you can do in these tabs,
see “Tabs"” on page 25.

ChIP Interactive Analysis User Guide
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Switching Applications

24

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 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 application.
The selected application is marked @ The selected application is also
displayed in the title bar of the Agilent Genomic Workbench main window.

%5witch Application *
& oo
O ChIP-on-chip

O s

O Sureselect Target Enrichment

Figure 4 Switch application menu
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Using Tabs and Command Ribbons

Tabs

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

Home Sample Manager Workflaw | Preprocessing Analysis Reports View Help

Figure 5 Tabs for ChIP interactive analysis

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

Table2  ChIP Interactive Analysis capabilities

Tabs ChIP capabilities

Preprocessing Select/edit normalization calculation
Select/edit error model
Combine designs and replicates
Display QC metrics

Analysis Select/edit/apply event detection model

Reports Probe report
Gene report
QC report

View Set up preferences for display of data
Copy displayed data to the Clipboard
Turn on or off display of views and Navigator
Turn on or off tabular display of signal intensity and annotations
Turn on or off display of Line Connector in Gene View

Turn on or off display of custom data

ChIP Interactive Analysis User Guide 25
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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 ChIP 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 Reports Niew Help
@, User (: Import Export @ Create b-i SR el : ﬁ : ;
‘-{:} Preferences... v /\> ¥ * Experiment 1 ;);I:Elr;ment o Ei:;iienomlc A 'mE’“t

Figure 6 Home command ribbon for ChiIP 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 124.
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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 applications for information on the Navigator contents.

— 4

Search M

| £ | <— Search pane
| <" | | e | ¥
Data s

_ Y Data

-4 CHIP

i G-CHIE 014706 > Data pane

F-CHip 014707
- CHIE 014704
E-Build hgl7?
(- @ US23502418_25147
L. @ US23502418_25147

Experiment X
_ | Experiments
[ ] CGH_EXP .
B4 ChiFl ~&—— Experiment pane
i Eh-THip 014704
E+-Build hol?
[=h-_4 Arrays
Ll Usz3502416_2
=k _4 Resulks
Lo @ Default Result
-] CGHZ
B | CGH_UNL

) 4
My Entity List
-4 Gene List
| T-# oncogenes ~€&——— My Entity List
_ A Tracks

+ Hs_hgl7_CMy 20090312
Hs_hgl7_CpGlsland .
Hs_hgl?_PaR_Z0090312

s Hs_hgl&_Chy 20090312
Hs_hgld_CpGlsland_200%
Hs_hgl&_miRM&_2009031

+ Hs_hgld_PAR_Z0090312
Mm_mm7_Cpialsland_200¢ 4
¢ Mm_mma_CpGlsland_200¢s]
3 T e

v

Ll
o

S

Figure 7 Navigator panes
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The Navigator shows the array data, experiments, and other content
stored in Agilent Genomic Workbench that is available to the user. It
contains the following panes:

Pane

Comments

Search

Data

Experiment

My Entity List

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

Displays the data content available to you in the program. Contains
microarray data files, organized by application type, then by design
and genome build.

In general, you can:

» Expand or collapse folders to show or hide content.

+ 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 141

and “Data pane — actions and shortcut menus” on page 142.

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 144.

Contains gene lists and tracks:

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

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

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

page 151.
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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.

4
Search L
hats X 0
| - | Mext = | &

&ll Panels . !

Figure 8 Navigator search pane

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

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

3 Click 2.

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

4 Do any of the following:

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

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

What is Genomic Viewer?

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

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

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

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

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

e Tab View - Displays design annotation and log ratio data related to the
chromosome you select in Chromosome View

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

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

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

1: 0-5494m9, 1.1 Mb
-1 i} + +#

Drag a border to
to resize pane

12 14 15 16 17 18 19

Click here

to detach View

T

] i4ir

=

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 Click here to
to maximize View reattach View

£ Gene view

4.9Mb
—=

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.

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.

Change to the Turn on scatter Download or import
ChIP application plot options design files

Add data to the new Create an
experiment experiment

Select the
experiment display

Import data files
Agilent FE files

Axon files

Select arrays to

Review data

Figure 12  Typical pathway for displaying microarray data/results

ChIP Interactive Analysis User Guide

35

1



1 Getting Started

General Instructions for Setting Options for ChIP Interactive
Analysis

After you import data and set up experiments, you can set up
preprocessing and analysis calculations before you make the experiment
active. You can also change and apply them after an experiment has been
activated. You can combine designs and replicate probes, apply a
previously modified algorithm to show binding effects, and produce probe,
gene and QC reports. Once you activate an experiment, the program
recalculates the results after you change each option.

For more information on how to change analysis options, see Chapter 4,
“Setting Up ChIP Interactive Analysis”.

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

Set up and make
experiment active for
first time

Check QC
metrics for data

Configure and
apply event
detection

Select /deselect
arrays to include
in reanalysis

Combine
designs and
replicate probes

Display and save
results

Normalize data

Blank subtraction
Dye bias

Inter-array median
Intra-array Lowess
Variance stabilization

Configure
error model

Make reports
Probe Report

Gene Report
QC Report

Figure 13  Typical analysis pathway — Interactive analysis for ChIP application

You can also use the output from the Agilent Feature Extraction program,
instead of normalization and error modeling within the ChIP application.
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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

ChIP Interactive Analysis
User Guide

Other User Guides

Product Overview Guide

This user guide, which you are now reading, supplies comprehensive
help on all available ChIP 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.
ChIP 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 type 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 user guide.
The selected user 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 At the upper right corner of the Open Application tab, click Product
Overview.

38
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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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2 Importing, Managing, and Exporting ChIP Data and Other Content

Importing Files

From the Home tab, you can import many kinds of files into the 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 137 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

Array attributes

Experiments

Filters

» Agilent Feature Extraction (*.txt)
data files
+ Axon (*.gpr) data files

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

Agilent-supplied genome
information for human, mouse and
rat genomes

BED format annotation track files

.txt files that you have created
yourself or previously exported
from the Agilent Genomic
Workbench

ZIP format file of experiments
exported from the Agilent Genomic
Workbench applications

xml file that contains filters
created using the Agilent Genomic
Workbench

“To import Agilent FE or Axon
data files” on page 47

“To import Agilent GEML
design files” on page 43
“To import Axon design
files” on page 45

“To import a genome build” on
page 46

“To import tracks” on page 49

“To import array attributes” on
page 50

“To import an experiment
file” on page 50

“To import filters” on page 51

42
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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 like,
you can select a different location.

Do not select a location that contains a backup data folder. Data in the selected
location will be overwritten by the current data.

1 In the Home tab, click User Preferences.

The User Preferences dialog box appears. See “User Preferences” on
page 245.

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 Preferences dialog box, in Data
Location.

4 Click OK.

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
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imported GEML files contain array-specific information such as probe
names, annotations, and chromosomal locations, and are associated with a
specific genome build.

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

The Import Design Files dialog box appears. See “Import” on page 204.
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 and 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 207.

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

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

e If a design and build is already in the database, the Status shows
Overwrite in yellow. If you continue, the imported design replaces the
design in the database.

e If a design is already in the database, but has a different build, the
Status shows Update in green. If you continue, this build of the design
will be added to the database. The existing design build will not be
overwritten.

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 new design folders
in the Data folder of the Navigator, with the genome build as a node
within the folder.

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

ChIP Interactive Analysis User Guide



Importing, Managing, and Exporting ChIP Data and Other Content 2

To import Axon design files

You can import Axon (*.gal) microarray design files into the 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 204. The dialog box shows only *.gal files.

2 To select a file for import, click its name. To select additional files, hold
down the Ctrl key and 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 236.
If a design file passes validation, the Status column will show Valid in
green. If a design file fails validation, Corrupt appears in the Status

column beside it, and the program does 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 folder of 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 245.

3 Click OK.
4 Expand the Navigator to display the design of interest.
5 Right-click the design in the Navigator, and click Update from eArray.

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 209.

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.
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Setting Instructions

RefSeq File This file contains information on gene locations for Gene View.

a Click Browse.
A dialog box appears.
b Select the desired 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 desired file, then click Open.

3 Click OK.

To import Agilent FE or Axon data files

You can import several types of microarray data files into the Agilent
Genomic Workbench:

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

¢ Axon (*.gpr) data files

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 43 or “To import Axon design
files” on page 45.

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

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

e 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 204.

2 To select a file for import, click its name. To select additional files, hold
down the Ctrl key and click their names.
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3 Do one of the following:
¢ For Agilent FE files, click Open.
¢ For Axon files, click Import.

In either case, the Agilent Feature Extraction Importer dialog box
appears. “Agilent Feature Extraction Importer” on page 170.

4 Set the following, as needed:

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 Edit the name, as desired.
¢ Press Enter.

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 allows you to work while the program imports the files.

48 ChIP Interactive Analysis User Guide



To import tracks

Importing, Managing, and Exporting ChIP Data and Other Content 2

You can import BED format track files into the 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 210.

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, and
to manage tracks, see “To combine tracks” on page 69 and “To show
tracks in Gene View” on page 93.
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To import array attributes

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

Although you can import array attributes with this function, the Sample
Manager application lets you import and assign array attributes more
easily. See the Sample Manager User Guide.

To import an array attributes file

1 From the Home tab, click Import and then select ArrayAttributes.

The Import AttributeFiles dialog box appears. See “Import” on
page 204.

2 Select the microarray attributes file, then click Import.

The program imports the file. If the ArrayIDs in the file do not match
the ArraylDs of arrays in the program, a dialog box appears. The dialog
box has a list of the ArrayIDs in the file that do not match. Click No to
stop the import process, or click Yes to continue anyway.

To import an experiment file

In the 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 the Agilent Genomic Workbench on another
computer

¢ Agilent Genomic Workbench 5.x and 6.x experiment files
1 In the Home tab, click Import > Experiments.
The Import Experiments dialog box appears. See “Import” on page 204.

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, with the appropriate arrays, in
the Experiment pane.

The Agilent Genomic Workbench 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 73.

To import filters

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

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

The Import dialog box appears. See “Import” on page 204 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.
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Working with Experiments to Organize Imported Data

52

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

ChIP Interactive Analysis User Guide



Importing, Managing, and Exporting ChIP Data and Other Content 2

In the Data pane, the program organizes design files by the application
(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 information, see “Data pane — actions and shortcut menus” on
page 142.

Many icons can appear in the Data pane. See “Data pane - icons, special
text, and buttons” on page 141 for a complete list.

The Search pane can help you find specific data files or other content. See
“To find specific content items in the Navigator” on page 63.

To create a new experiment

In the 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 desired 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 applications (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 180.

2 Type a Name and an optional Description for the experiment.
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 55.
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e To create an experiment and add data to it now, follow these steps:
(You can add or remove data from the experiment later, as well.)

Click Properties.
The Experiment Properties dialog box appears. See “Experiment
Properties” on page 189.

Under Select Design, select the design and genome build for 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 and click the names of
additional arrays.

Click L= .

The program transfers the selected arrays to the Selected Array
List.

The dialog box also gives you other options for adding arrays. See
“Experiment Properties” on page 189 for information.

Click OK.
The program creates the new experiment, and adds 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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Figure 15  Experiment pane of the Navigator

To add arrays to an experiment

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

1 In the Experiment pane, double-click the Experiments folder to expand
it.

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

The Experiment Properties dialog box appears. See “Experiment
Properties” on page 189.

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

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

4 In Array List, select the arrays to add to the experiment. To select a
single array, click its name. To select additional arrays, hold down the
Ctrl key and click their names.
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5 Click | =
The program transfers the selected arrays to the Selected Array List.

The dialog box also gives you other options for adding arrays. See
“Experiment Properties” on page 189 for more information.

6 Click OK.

Or, 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.
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 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 164. 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 desired experiment,
then click Edit Array Order.

The Edit Array Order dialog box appears. See “Edit Array Order” on
page 188.

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

4 Click OK.

To change the display names for arrays in an experiment

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

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 that is displayed throughout the Agilent Genomic
Workbench, change its Global Display Name using Sample Manager. For more information,
see the Sample Manager User Guide.

To rename an array in an experiment

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

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

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

An Input dialog box appears.
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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.

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 remain 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 65.

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

2 In the Arrays or Calibration Arrays folder of the desired experiment,
click the name of an array to select if for removal. Hold down the Ctrl
key and 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.
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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].

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 array-specific information, such as the
amount of label used 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 228.

ChIP Interactive Analysis User Guide 59



Importing, Managing, and Exporting ChIP Data and Other Content

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 242.

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.

5 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 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 228.

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.
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4 Click Save Changes.
5 Click Close.

To display or edit the attribute values of a specific array

Array attributes are pieces of array-specific information, such as the
amount of label used or hybridization temperature. You can display a list
of attributes for each array that is available in the program.

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 211. 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 display header and feature
information passed through 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 for more information.
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Managing Content

This section describes how to create, find, rename, update, combine,
and/or remove content such as data, gene lists, and tracks, stored in the
Agilent Genomic Workbench. To display the data, gene list and track
content, see Chapter 3, “Displaying ChIP Data and Other Content”.

To display a list of the content stored in the program

The Data and My Entity List panes of the Navigator show the content
stored in the Agilent Genomic Workbench.
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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 52.

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

To find specific content items in the Navigator

At the top of the Navigator is a search pane that can help you find
specific content items. See “Search pane” on page 138.

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
content item to find. You can use asterisks (*) as wildcards to represent
a group of unspecified characters. For example, if you type *1234* the
search will find all items that contain “1234” in the name.

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

3 Click 2.

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

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) within the desired design folder.

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

The Design Properties dialog box appears. See “Design Properties” on
page 184.

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 the Agilent
Genomic Workbench, and you are a registered eArray user, you can
download the updated design files from within the Agilent Genomic
Workbench. For more information about eArray, go to
https://earray.agilent.com and click Help.

1

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

In the Miscellaneous tab, under eArray User Details, type your eArray
Username and Password. See “User Preferences” on page 245.

Click OK.

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

update.

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

A confirmation dialog box appears.
Click Yes.

The program downloads an updated design, if one is available.
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To rename an array in the Data pane

1 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 57.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 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 58.

2 In the Data pane, expand folders until you can see the design folder or
array to delete. Do one of the following:

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

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

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

A confirmation dialog box appears.
4 Click Yes.
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The program deletes the selected files.

When you delete files, you permanently remove them from the 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 68.

1

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

In Genome View, select the desired chromosome.
The selected chromosome appears in Chromosome View. See
“Chromosome View” on page 157.

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

The program encloses the region in a blue box, 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 159.

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

The Create Gene List dialog box appears. See “Create Gene List” on
page 181.

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.
Click OK.

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

A gene list file is a plain text (*.txt) file that contains one gene name per
line. When you import a gene list into the Agilent Genomic Workbench, it
appears in the Gene List folder in the My Entities List pane. You can use
the gene list to highlight specific genes, or to show or hide the appearance
of genes and data, in Gene and Chromosome Views. See “To show gene
lists in Gene View” on page 90.

1 In the My Entities 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 204.

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

4 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
desired gene list.

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

The Gene List dialog box appears, with a table that contains the names
of the genes in the gene list. You can also use this dialog box to edit
the description of the gene list and its display color. See “Gene List” on
page 200.

You can also create gene lists. For more information, see “To create a
gene list” on page 66.
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To add one gene list to another

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

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

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

A dialog box appears. For more information, see “Add Gene List
<name> to” on page 169.

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

To rename a gene list

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

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

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

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

To delete gene list(s)
1 In the My Entity List 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 and click
the names of additional gene lists.

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

To display the details of a track

The table that you display 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.

3 Data describing the track appear in a Track table. See “Track” on
page 243.

To combine tracks

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

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

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

The Combine Tracks dialog box appears. See “Combine Tracks” on
page 173.

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

4 Click New Condition.
A new row appears in the Track/Operator list.
5 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.
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To remove the bottom row from the list, click Delete Condition. To
delete all rows from the list, and erase any entry in Name, click Reset.

7 Under Operator, select one of the following:

Operator Comments

AND Creates a combined track out of 2 tracks consisting of elements that appear in
both tracks.

OR Creates a combined track out of 2 tracks consisting of 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 Entities
List pane. The Combine Tracks dialog box remains open for you to
create another combined track.

9 Click Close.

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 desired track, then click Rename.
An Input dialog box appears.
3 Type a new name for the track, then click OK.
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To delete tracks

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

2 Click the name of a track to delete. Hold down the Ctrl key and click
the names of additional tracks.

This selects the tracks.

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

4 Click Yes.
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Exporting and Saving Content

72

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

To export array attributes

You can export selected array attributes for any imported arrays that you
choose. You first select the arrays and then the attributes that you want
exported for your array selection. You can access this capability from the
Home tab or the shortcut menu for an experiment.

1

Click Home > Export > Array Attributes.
OR

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

The Export Array Attributes dialog box appears with the Array tab
displayed. See “Export Array Attributes” on page 192.

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

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

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

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

Click | *
The program transfers the selected arrays to the Selected Array List.
Click Next to choose attributes for the selected arrays.

The Export Array Attributes dialog box appears with the Attribute tab
displayed. See “Attribute tab” on page 194.

All of the attributes for the arrays are already located in the Selected
Attribute List.
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6 In the Selected Attribute List, highlight those attributes you do not
intend to export.

Click | = .
8 Click OK.
The Export dialog box appears. See “Export” on page 191.
9 Select the folder in which to locate the attributes, and click Export.

The attributes are saved to the selected folder as a .txt file.

To export experiments

You can export experiments as a ZIP file to transfer them to another
computer. Exported experiments contain the associated design and array
data files, only. 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 196.

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

3 Click OK.
An Export dialog box appears. See “Export” on page 191.

4 Select a location and type a name for the exported ZIP file.
Click Export.

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

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

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

A Save As dialog box appears.
2 Select a location and type a name for the file.
3 Click Save.

A success message appears.
4 Click OK.

To export tracks

You can export selected tracks as a BED format track file. You can then
import this file into the 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 198.

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

3 Click OK.
An Export dialog box appears.

4 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, and design filters that are available
in some data analysis applications in the 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 197.

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.

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 Word or PowerPoint.

1
2

In the Experiment pane, expand the Experiments folder.

Right- click the name of the desired experiment, then click Edit Array
Color.

The Edit Array Color dialog box appears. See “Edit Array Color” on
page 187.

In the dialog box, click Edit > Copy.

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

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.

Right-click the name of the desired genome build, then click Save As
Text File.

A dialog box appears.

Select a location and type a name for the saved file, then click Save.
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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 in different ways.
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Selecting an Experiment for Data Display

78

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 137 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 selected experiment. See “To locate
and display data (or results) within the Views” on page 87.

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

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 to make it active, 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 an 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 53.

e Import a saved DNA Analytics 5.x, or 6.x ChIP experiment. See “To
import an experiment file” on page 50.

2 In the Navigator, double-click the name of the experiment.
The Experiment Selection dialog box appears.
3 Click Yes.
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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.

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

You can select or deselect arrays in the experiment both before and after
you select it. Every time you select or deselect an array in an active
experiment or change a setting, the program reanalyzes the new data set
with the changed settings. See “To select or deselect arrays in the
experiment” on page 79.

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 selected when
the experiment was last selected.

To select or deselect arrays in the experiment

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

To select the arrays for analysis before experiment selection:

1 Hold down the Shift key to highlight contiguous arrays or hold down the
Ctrl key to highlight noncontiguous arrays.

2 Right-click the highlighted arrays, and click Select.
Even though the selected arrays do not change color, they change color

after activation.

In the Navigator, an array’s icon has two appearances after experiment
selection:

1nd
=

Array not selected.
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Array selected. The specific color matches the color of the column
headings for the array in Tab View. In addition, the program displays plot
data 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 81.

To select or deselect arrays in a selected experiment:

1
2

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

To include additional arrays, hold down the Ctrl key and 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 and click the
name of the last one.

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 posts the data in Genome, Chromosome, and Gene
Views. You can see the data and results for just the selected arrays in
the Selected Arrays tab in Tab View.

To show analysis results if they do not appear, see “To view results of
analysis” on page 115.

To customize the appearance of the results in Genome, Chromosome,
and Gene Views, see “To customize scatter plot ranges and colors” on
page 84.

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

Click a column heading to select that array only.

Hold down the Ctrl key and click a column heading to select or deselect
an array without affecting the status of other arrays.

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

For more information on the Tab View, see “Tab View” on page 164.
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To change the display color of an array

The color assigned to an array changes 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.

1 In the Experiment pane, in the Experiments folder, expand the folder
of an experiment until you can see the array whose color you want to
edit.

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

The Select Color dialog box appears. The dialog box offers three
different ways to choose the desired color. “Select Color” on page 230.

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

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

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

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

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

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

RGB (Red/Green/Blue) Do any 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 experiment, then click Edit Array Color. For
more information, see “Edit Array Color” on page 187.
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To analyze an experiment one sample at a time

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

1 Select an experiment. See “To select an experiment” on page 78.
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:

e 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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Displaying Array Data

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

By default, display of scatter plots is turned On. If you do not see the
scatter plot(s), do one of the following:

1 From the View tab, click View Preferences. See “View Preferences” on
page 252 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 252 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.

To show or hide data in the scatter plots

1 In the Gene View, click Scatter Plot, and do any of the following:

To do this Follow these steps

Show or hide ratio values in the + To show the data points - Mark the Ratios check box and
Ratios plot select Ratio Values from the list.
+ To hide all data points - Clear the Ratios check box.

Show or hide log ratio values in + To show the data points - Mark the Log Ratios check box
the Log Ratios plot and next to Color by, select Log Ratio Values from the list.
* To hide all data points - Clear the Log Ratios check box.
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To do this Follow these steps

To color-code Log Ratios by Probe  + To show the log ratios and color-code by Probe Score
Score values in the Log Ratios plot values- 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.

Change the ranges and colors for  + Click Configure Color and Ranges to enter ranges and
all scatter plots change colors. See “Configure Coloring Ranges and

Shades” on page 175 for more information.

2 Click X to close the Scatter Plot window.

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 (ratio, log ratio) you can set
custom ranges and colors for the display. For channels, you can set
custom colors only.

To add and customize a range

1

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

2 Under Configure Coloring schemes, mark the check box under Ratios.

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 175.

In the Configure Coloring Ranges and Shades dialog box, click the
Ratios or Log Ratios tab and then select the 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 230 for more
information.
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8 Click OK to close the Select Color dialog box and return to the
Configure Coloring Ranges and Shades dialog box.

9 Click Add Range to add the custom range to the range list.
10 When you are done, click OK to close the dialog box.

To edit or remove a range
1 In the Configure Coloring Ranges and Shades dialog box, click the
Ratios or Log Ratios tab and then select the data type to configure.

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

3 Click Edit Range to change the minimum and maximum values, or to
change the color for the selected range.

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 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 252.

2 Do any of the following:

To do this Follow these steps

Show or hide the scatter plot a Inthe View tab 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.
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To do this Follow these steps

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 In the View tab, under View Alignment, under Rendering
in Gene and Chromosome Style, select Stacked.
Views for each selected array b Click Apply.

Show one scatter plot that a Inthe View tab, under View Alignment, under Rendering
contains data for selected Style, select Overlaid.
arrays b Click Apply.

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 84 and “View Preferences” on
page 252.

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.
2 Set print options, as desired, then click OK.
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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 Ratios and/or Log Ratios plot.

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

To locate and display data (or results) within the Views

¢ To move through the data 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.

Display 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.

Note: These arrows will appear side by side for horizontal

orientation.
Re-center Gene View or Click anywhere in Chromosome View, or anywhere within the
Chromosome view scatter plot in Gene View.

The location you click becomes the new cursor location.
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To do this

Follow these steps

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

View the exact chromosomal
location of the cursor

b
c

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.

In Tab View, click any entry in any table, except a column
heading.

Chromosome and Gene Views become centered on the
genomic location that corresponds to the selected entry.

In Tab View, right-click any column heading, then click
Scroll To Column

A dialog box appears

In Select Column, select the desired column.

Click OK.

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 168.

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 ChIP application
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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.

e 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 219.

2 In the QC Status column, select the desired overall status for each
array.

This sets the QCMetricStatus attribute of each array. You can use the
value of this attribute as the basis for an array filter.

3 Click Close.

After you view the QC metrics of an array, you can set the QC status of
the array. Later, you can use an array filter to include or exclude arrays
from an analysis based on their QC metric status.
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Displaying Content (Gene Lists/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 the Agilent Genomic Workbench, and you
can also create them in the program and export them. See “To import a
gene list” on page 67, and “To export a gene list” on page 74.

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 selected
display color. You can also 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 pane of the Navigator, expand the Gene List
folder. If the desired gene list does not appear, create or import it. See
“To create a gene list” on page 66, or “To import a gene list” on
page 67.

2 Right-click the desired 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 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 selected
display color. You can customize this color.

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

2 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.
3 Under Color, click Color.

A dialog box appears.
4 Select the desired color.

The dialog box offers three different ways to choose the desired color.
See “Select Color” on page 230.

5 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 pane 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 200. 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 91.

2 When you are finished displaying the list, click OK.

You can also export a gene list. See “To export a gene list” on page 74.
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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 “Track” on page 243.
3 Do any of the following:

To do this Follow these steps

Show or hide genesin Gene  a
View

Change the display font for a
genes (and track annotations)
in Gene View b

Change the display angle for  a
genes (and track annotations)
in Gene View

Under Visualization Parameters:
To show genes — Under Genes, mark Show Gene Symbols.

To hide genes — Under Genes, clear Show Gene Symbols.
Click Apply.

In the Gene Symbols tab, under Font, select a new Font,
Font Style, and Font Size.
Click Apply

Under Visualization Parameters, under Genes, in
Orientation (Degrees), type a new orientation in degrees.
0° is horizontal.

Click Apply.

4 Click OK.
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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 78.

2 In the My Entity List pane, open the Tracks folder.
3 Right-click the track you want to display, and click Show In UL

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 245.

Click Tracks.
3 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 modify
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.

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.
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To do this Follow these steps

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.

View the parameters and the  + In the list of tracks, next to the desired track, click Details...
list of annotations of a track

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 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 250.

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

The UCSC Browser appears, if you are connected to the Internet. It may
be necessary to enable pop-ups or set other preferences on the UCSC
Web site; see the browser help for information.
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Figure 18  Track displayed in UCSC browser
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To change the graphical display to a different genome build

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

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

The display automatically changes when you activate 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 46.

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

See also “To create a new experiment” on page 53, “To add arrays to an
experiment” on page 55, and “To select an experiment” on page 78.
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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 164.

1 In Tab View, right-click anywhere in the column you want to search,
then click Find in column.

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.

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
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continues to search for additional matching entries in the column. If it
finds no match, String not found. appears in black at the bottom 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 https://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 245.

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 229.

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

¢ 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.
2 Click one of the available sites.

If the site you want 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 passes
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, the Agilent Genomic Workbench opens
the site in your Web browser and passes 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 183.

2 Click New.
3 In the Input dialog box, in URL name, type a name for the link.

This name appears in the shortcut menu that opens when you
right-click a data table entry.

4 Click OK.
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5 In URL, type the complete URL needed to pass a search string to the
site. Use <target> as the query string value.

For example, this URL transfers the selected table entries to
Google.com:
http://www.google.com/search?hl=eng&g=<target>

6 Click Update, then click Yes.

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 you want 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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This chapter gives instructions on how to set up the interactive analysis
functions for ChIP Interactive Analysis experiments. These include the
Preprocessing, Analysis and Reports tabs.
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Working with Interactive Analysis Options

For a detailed description of the interactive analysis tabs — Preprocessing,
Analysis, Reports — and their commands see “Command Ribbons” on
page 124. For information on the View command ribbon, see “View
command ribbon” on page 133 and Chapter 3, “Displaying ChIP Data and
Other Content”.

Preprocessing Analysis Reports View Help

Figure 19  ChlIP Interactive Analysis tabs

Table 3 shows the tasks in this chapter that you can use to change
preprocessing and analysis options, display results, and create reports.

Table 3  Interactive analysis topics

Subject See these topics

“Changing Preprocessing  “To apply normalization” on page 103

and Analysis Options” “To configure the error model” on page 106
“To combine (fuse) arrays” on page 108
“To combine intra-array replicates” on page 110
“To combine interarray replicates” on page 110
“To apply event detection” on page 111

“Displaying Results” “To view results of analysis” on page 115
“To save a result” on page 116

“To restore a saved result” on page 117

“Creating Reports” “To create a probe report” on page 118
“To create a gene report” on page 119

“To create a QC report” on page 120
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Changing Preprocessing and Analysis Options

To apply normalization

You normalize microarray data to correct for three known factors that
cause the reported signal intensities to differ from the “true” signal:

¢ Non-specific binding (noise)
e Variations from one array to another

¢ Dye bias (the tendency of a specific fluorescent dye to alter binding)

See Table 4 on page 104 for a description of the normalization methods.
You can apply any combination of normalization methods to your data, or
you can use the normalized output from the Agilent Feature Extraction
program instead.

To apply normalization

1

In the Preprocessing tab, under Normalization, select User Defined.
The Edit button becomes available.
Click the Edit button [i_i .

The Setting Normalization Parameters dialog box appears. The available
normalization methods appear under Select Normalization.

3 Under Select Normalization, mark the desired normalization methods.

To set the specific parameters of a normalization method, click the
name of the method.

The name of the method and its parameters appear in the right pane of
the dialog box. Select the desired parameters from the list(s) in this
pane. See “Setting Normalization Parameters” on page 238.

Click OK.

To use processed Feature Extraction output

¢ In the Preprocessing tab, under Normalization, select Use FE Output.

The Edit button becomes unavailable.
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By default, the program uses raw feature intensity data from the imported
data files. When you use this option with files from the Agilent Feature
Extraction program, the Agilent Genomic Workbench uses the normalized
feature intensities from the FE software instead.

Table4  Normalization methods available in interactive mode

Normalization method Comments

Blank subtraction This kind of normalization corrects for nonspecific binding. It first

normalization calculates the central tendency of the negative controls on the array for
both the immunoprecipitated (IP) and whole cell extract (WCE)
channels. It then subtracts these central tendencies from the raw signal
intensities of each feature on the array.

Interarray median This kind of normalization corrects for variations from one replicate

normalization array to another. The Agilent Genomic Workbench calculates and
applies it separately for each channel. It first calculates the median
signal intensity over the common probes in each replicate array. It then
finds the average of these median intensities over all replicates of all
arrays. For each array, it computes the ratio of its median signal
intensity to the average of the median signal intensities of all arrays.
Finally, it normalizes data by multiplying each signal intensity by the
applicable ratio.

Dye-bias (intra array) This kind of normalization corrects for dye bias within each array in an
median normalization experiment, and it normalizes the intensities of the IP channel only. It
can calculate the dye bias in two ways:

» By equalizing central tendencies of IP and WCE channels — This
method first calculates the ratio of the median IP signal intensity to
the median WCE signal intensity. Then, it multiplies the signal
intensities of the data probes by this ratio.

» By normalizing central tendency of log ratios to 1 — This method
multiplies the signal intensities of all data probes on the array by a
correction factor. This correction factor adjusts the central tendency
of log ratios of the data probes on the array to 1.

Note: If Dye-bias (intra-array) Median normalization is selected,

Variance Stabilization normalization and Intra-array Lowess

normalization cannot be selected.
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Table4 Normalization methods available in interactive mode

Normalization method Comments

Intra-array Lowess Intra-array normalization attempts to correct for artifacts caused by
(intensity dependent) nonlinear rates of dye incorporation, as well as inconsistencies in the
normalization relative fluorescence intensity between some red and green dyes. The

Lowess normalization algorithm normalizes the channels within each
array using a nonlinear polynomial fit to the data, and effectively
normalizes by probes and by arrays.

Note: If you are using feature extraction data that have been normalized
by the Lowess approach, you do not need to apply the intra-array
Lowess normalization here.

Note: If Intra-array Lowess normalization is selected, blank subtraction
and Interarray Median normalization are not available.

Variance stabilization This normalization is useful for data that is either “blank-subtracted” or
“spatially detrended” but it may have utility for data processed by other
means as well. Variance stabilization is an alternative to Lowess
normalization that fits a regression curve to signal intensities after
applying an “arcsinh(x)” transform to each channel. This approach uses
a two-parameter error model to compress the reported ratios of probes
with weak signals after blank-subtraction. After the transform is
applied, the variance of the reported log ratios should be independent of
the signal strength.

Note: If you are using feature extraction data that have been normalized
by the Lowess approach, you do not need to apply Variance Stabilization
here.

Note: If Variance Stabilization normalization is selected, Dye-bias
(intra-array) Median normalization and Intra-array Lowess normalization
are not available.

For a detailed description of the statistical algorithms the Agilent Genomic
Workbench uses to normalize data, see “Normalization Algorithms” on
page 274.
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To configure the error model

The main goal of ChIP data analysis is to find the chromosomal locations
where protein binding (or other events) occur. The error model calculates
the likelihood that a given probe signal represents a binding event, and
assigns p-values to each probe as a measure of this likelihood. A p-value
close to 1 indicates that a probe is unlikely to represent a significant
binding event. A very small p-value (for example, < 0.001) indicates that
the probe is very likely to represent one.

After the ChIP application uses the error model to assign p-values, it then
evaluates the p-values of groups of neighboring probes to make binding
calls. See “To apply event detection” on page 111. For a detailed
discussion of the statistical algorithms used in the error model, see “Error
Models” on page 284.

To select an error model

e In the Preprocessing tab, under Error Model, select one of these
options:

Option Description

Whitehead Error Model The program uses this error model by default. Select this
model unless you have tried both models and know that the
other one provides a better match to biological truths and/or
positive controls that you have available for your specific
experiment. When you select this model, the Edit button
becomes available, and you can set additional advanced
parameters. For a description of the statistical algorithm used
in this model, see “Error Models” on page 284.

Use FE Error Model Uses data produced by the error model from the Agilent
Feature Extraction (FE) program. These data are available in
the imported FE file(s). Select this model if you have tried both
models, and know this one provides a better match to
biological truths and/or positive controls you have available
for your specific experiment. If you select this model, the Edit
button becomes unavailable; you do not need to set any
additional parameters. For a description of the statistical
algorithm used in this model, see the Feature Extraction 10.7
Reference Guide.
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To set parameters for the Whitehead error model

The parameters for the Whitehead error model are optional, advanced
settings. You can use them to optimize the statistical calculations of the
error model using training data specific to your particular assay.

1 Select the Whitehead error model. See “To select an error model” on
page 106.

2 Under Error Model, click the Edit button E
The Whitehead Error Model Parameter Settings dialog box appears.

3 Set any of these parameters, as desired:

Parameter Comments/Instructions

Source of additive The options for this parameter affect the additive
(intensity-dependent) error of  (intensity-dependent) component of the estimate of the error
each channel is in IP—WCE.

Select one of these sources:

+ Standard deviation of background pixels
+ Additive error as computed by Agilent Feature Extractor
» Observed spread of negative controls

Custom defined f-value The f-value of one replicate of an array is the rate at which the
multiplicative error increases with signal intensity. Normally,
the ChIP application calculates f-values automatically, but you
can type a custom value.

1 Mark Custom defined f-value.
2 In the box, type the desired f-value.

4 Click OK.
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To combine (fuse) arrays

If you have two arrays that use different design files, you can combine
them into one larger virtual array. This can increase the coverage of the
genome in your design. For example, if 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 can combine the
array data to see all of the probe data in the display at once.

The program cannot combine arrays from more than two different design
files; see the requirements for fusing arrays at the end of this topic.

1 Create and activate a new experiment. See “To create a new
experiment” on page 53 and “Selecting an Experiment for Data
Display” on page 78.

2 To the new, active experiment, add the arrays that you want to fuse.
See “To add arrays to an experiment” on page 55.

3 Assign the same value to the ArraySet attribute of every array you
want to fuse. Follow these steps for each array:

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

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

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

d Click Close.
4 In the Preprocessing tab, under Combine, click Fuse.

The Array Set dialog box lists the arrays to be fused.

Double-check the values in the ArraySet Attribute column of the dialog box. The Agilent
Genomic Workbench fuses all of the array pairs that have the same value for this attribute.

5 Set any of these options, as desired:

* Select Normalization — Select None or Centralization. Centralization
adds or subtracts a constant value from each log ratio measurement.
This recenters the log ratio values.
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¢ Remove arrays from experiment after fuse — To delete the initial

unfused arrays from the experiment, mark this option. This reduces
the duplication of data within the experiment.

6 Click Continue.

The program fuses the arrays. The fused 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.

Requirements for fusing arrays:

Each array must be associated with a different design file.

All of the arrays must be of the same application type (for example,
ChIP).

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.

+ If the arrays that you fuse 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 110.

« If the original arrays that you fused change, you can manually update the fused array.
Fuse the same set of arrays again.

+ If you want to fuse many arrays, consider importing a sample attributes file. See “To
import array attributes” on page 50, or the Sample Manager User Guide.
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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 that the
Agilent Genomic Workbench uses to combine replicates, see “Intra-array
(dye-bias) median normalization” on page 277.

To combine intra-array replicates for the selected arrays of the active
experiment:

1 Click Preprocessing.

2 Under Combine, in Replicates, mark Intra Array.

The Agilent Genomic Workbench combines the replicates in the selected
arrays within the experiment.

If you set this option before you activate an experiment, it is applied
when you activate 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. The
Agilent Genomic Workbench combines replicates from the arrays with the
same value for the selected attribute. For a discussion of the statistical
model the Agilent Genomic Workbench uses to combine replicates, see
“Interarray median normalization” on page 276.

To combine interarray replicates for all arrays of the active experiment:
1 Click Preprocessing.

2 Under Combine, in Replicates, mark Inter Array.

3 In Group By, select the desired array attribute.

For the attribute that you select, each array must have the same value.
You can assign values in one of two ways:

¢ In the Sample Manager tab, assign the values in the column of the
selected attribute for the arrays whose replicates you intend to
combine.
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¢ In the Experiment pane, right-click the name of one of the arrays to
be fused, then click Show Properties. Assign the value for the
selected attribute. Repeat for each array.

4 Click Go.

The Agilent Genomic Workbench combines replicates from the arrays
with the same value for the selected attribute in the active experiment.

If you set this option before you activate an experiment, the program
applies it when you activate 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 measurement of log ratios.

To apply event detection

Whitehead per-array neighbourhood detection model

The Whitehead per-array neighbourhood model (and the modified version)
used to detect binding events, considers the p-values of both the probe in
question and its neighbors. You can customize the parameters of the
model, including the maximum distance between neighbor probes and the
stringency of the detection process. The model considers probes in groups
of three, shown in Figure 20. Two neighbor probes (blue) flank a central
probe (red).
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Figure 20  Central probe flanked by two neighbor probes

The program considers the probe “bound” if the p-value of the composite
error- corrected ratio (“X”) of all three probes (“X},,”) is less than a set
cut- off value, and if either of the following is true:

e The p-values for the central probe and at least one of its neighbors
are less than set cut-off values.

e The p-value of one (or optionally, another number) of the neighbors
of the central probe is less than a set cut-off value.

For a detailed description of the statistical calculations involved in event
detection, see “Peak Detection Algorithms” on page 289.

Predefined peak shape detection algorithm

The predefined peak shape detection algorithm produces a peak shape
that is universal to each microarray/microarray set. In this way, detailed
per-probe information can be used to detect peaks:

e If a probe is not inside any of the “peak” objects, then it is “not
bound.” Nothing special is drawn for this probe, except a baseline at
exactly a ratio of 1 (log ratio of zero).

e If a probe is inside a peak, then it gets the significance value and
score value of the associated peak. If it is inside two overlapping
peaks, it gets the values for the peak with the better score. Peaks are
drawn by computing ratios from the collection of detected peaks.
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To apply Whitehead per-array neighbourhood event detection to the current
experiment

1 Configure the error model. See “To configure the error model” on
page 106.

Click Analysis.

3 Under Event Detection, select either Whitehead Per- Array
Neighbourhood Model or Whitehead Per- Array Neighbourhood Model
(Modified).

4 Click the Edit button [i].

The Whitehead Per- Array Neighbourhood Model (or Modified) Parameter
Settings dialog box appears. “Whitehead Per- Array Neighbourhood
Model Parameter Settings” on page 257 or “Whitehead Per- Array
Neighbourhood Model (Modified) Parameter Settings” on page 259.

5 In A probe is considered “bound” if, change the parameters of the
event detection algorithm as desired. The parameters are based on the
three- probe model shown in Figure 20. Table 5 describes the
parameters.

Click OK.
7 Under Event Detection, mark Apply.

The program applies event detection to the experiment. By default,
binding events appear as shaded regions in Gene View.

Table5  Whitehead per-array neighbourhood model parameters

Parameter Comments

Maximum distance (in bp) for  The program only considers probes to be neighbors if their
two probes to be considered  genomic locations are within this threshold distance. The
as neighbors. default value for this parameter is 1000 base pairs.

+ To change the value, delete the old value and type a new
one in the box.

P(Xpar) < * This parameter refers to the p-value of the average
error-corrected ratio (“X") of the central probe and its left
and right neighbors. (The “bar” indicates the average.)

* The default value is 0.001.
+ To make detection more stringent, decrease the value.
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Table5  Whitehead per-array neighbourhood model parameters

Parameter Comments

Central probe has P(X) < » The central probe is the red probe in Figure 20.
 The default value is 0.001.
+ To make detection more stringent, decrease the value.

At least one neighboring » Neighboring probes are probes to either side of the central
probe has P(X) < probe. The blue probes in Figure 20 are the neighbors of the
central (red) probe.
+ The default value is 0.1.
» To make detection more stringent, decrease the value.

At least n of the neighbors » The default value for nis 1 or 2 for the Modified Model.
has P(X) < » The default cut-off value for P(X) is 0.005.
» To make detection more stringent, decrease the value.

To apply predefined peak shape v2.1 event detection to the current experiment

1

Configure the error model. See “To configure the error model” on
page 106.

Click Analysis.

3 Under Event Detection, select Pre- defined Peak Shape detection v2.1.
4 Click the Edit button [i].

The Pre-defined Peak Shape detection v2.1 dialog box appears. See
“Pre-defined Peak Shape detection v2.1” on page 214.

Complete the dialog box. Descriptions of the parameters for the dialog
box are shown in “Pre-defined peak shape detection parameters
v2.1” on page 215.

Click OK.

7 Under Event Detection, mark Apply.

The program applies event detection to the experiment. By default,
binding events appear as shaded regions in Gene View.
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Displaying Results

This section explains how to display, save, and restore the analysis results
of the active experiment.

To view results of analysis

After you set up an experiment and analyze it, the program displays the
results automatically in Chromosome and Gene Views. Figure 21 shows an
example of a result displayed in Gene View. To customize the way the
results appear, see “To change scatter plot appearance” on page 85.

Sk 4
P
Detected
Binding
Event
2
£

Figure 21  Gene view, showing detected binding event
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If the analysis results do not appear in any of the Views

Check these three potential problem areas in order:

¢ You may not have applied the event detection algorithm. In the Analysis
tab, under Event Detection, mark Apply.

* You may not have selected the experiment or selected the arrays of
interest. See “To select an experiment” on page 78.

* You may not be looking in the right region of Chromosome View.
See “To show or hide data in the scatter plots” on page 83 to find out

how to display the Scatter Plot, if it is not visible, and how to navigate
the View displays to observe results.

To save a result

The program allows you to save the 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 name of the
experiment, then 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 currently selected result, if any, appears in blue in the Results
folder.

2 Click Home > Save Experiment Result, or
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Right-click the experiment, then click Save Experiment Result.
A dialog box appears.
3 Select one of these options:

¢ To replace the current result with another saved result, click
Overwrite Current Result.

e 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.

To restore a saved result

1 If necessary, select the experiment that contains the result that you
want to see. See “To select an experiment” on page 78.

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.
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To create a probe report

The ChIP application makes information about the probes in the current
experimental result available in tab-separated value (*.tsv) format. A
probe report contains one row for each probe in the array (or array set).
The program generates a separate file for each array. See “Probe Report
format” on page 260 for a description of the columns in the report. You
can view probe reports and perform further analysis on them with a
spreadsheet program.

To create a probe report based on the current experimental result:

1

Click Reports > Probe Report.
The Probe Report Settings Parameter Settings dialog box appears.
Click Browse.

The Select report folder dialog box appears. See “Select report
folder” on page 234.

Select a folder for the report.

4 In File name, type a name for the report.

If you type a name that matches an existing report in the selected
folder, the program overwrites the existing report when it creates the
new one.

Click Open.

The location of the report appears in the Probe Report Settings
Parameter Settings dialog box in Report Location.

Click OK.

The program creates the report. If the report contains more than one
file, the program creates a folder that contains the report files.

A dialog box appears.

To view the report file(s) in Windows Explorer (in the Finder in Mac
0SX), click Yes. Otherwise, click No.
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To create a gene report

The ChIP application makes information about the genes in the current
experimental result available in tab-separated value (*.tsv) format. A gene
report contains one row for each probe in the array (or array set),
grouped by the genes to which the probes bind. The program generates a
separate file for each array. It also includes loci represented by probes on
the array that are not associated with genes. The program creates gene
reports in several formats. See “Gene Report formats” on page 262 for a
description of these formats, and the columns in each. You can view gene
reports and perform further analysis on them with a spreadsheet program.

1 Click Reports > Gene Report.

The Gene Report Settings Parameter Settings dialog box appears. See
“Gene Report Settings Parameter Settings” on page 202.

2 Mark either of these check boxes, if desired.

¢ Show only gene names — The resulting gene report contains only
accession numbers of genes (or chromosomal locations for probe loci
not associated with genes). This option overrides the next one.

¢ Show probe information - The resulting gene report contains
additional information about the probes in the array associated with
the bound genes.

3 Click Browse.

The Select report folder dialog box appears. See “Select report
folder” on page 234.

4 Open a folder for the report.
b5 In File name, type a name for the report.

If you type a name that matches an existing report in the selected
folder, the program overwrites the existing report.

6 Click Open.

The path name of the report appears in the Gene Report Settings
Parameter Settings dialog box in Report Location.

7 Click OK.

The program creates the report. If the report contains more than one
file, the program creates a folder that contains the report files.

8 To display the report file(s) in Windows Explorer (in the Finder in Mac
0SX), click Yes. Otherwise, click No.
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To create a QC report

The QC report summarizes the settings of the current analysis, and the
overall statistics of each array. In addition to summary tables, it includes
plots that summarize the data graphically. The program creates the QC
Report in HTML format, and generates a separate folder for each array.
For more information about the contents of the report, see “QC report
format” on page 263.

1

Click Reports > ChIP QC Report.

The QC Report Settings Parameter Settings dialog box appears. See “QC
Report Settings Parameter Settings” on page 227.

Click Browse.

The Select report folder dialog box appears. See “Select report
folder” on page 234.

Open a folder for the report.

4 In File name, type a name for the report.

If you type a name that matches an existing report in the selected
folder, the program overwrites the existing report when it creates the
new one.

Click Open.

The location of the report appears in the QC Report Settings Parameter
Settings dialog box in Report Location.
Click OK.

The program creates a folder that contains the report files. A dialog box
appears.

To display a report, follow these steps:

a Click Yes.
The QC report folder for each microarray appears in Windows
Explorer (In a new Finder window in Mac OSX).

b Open the desired folder, then double-click the QCReport HTML file.
Your Internet browser opens, displaying the QC report.
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ChIP Application Main Window

The main window of the ChIP Application contains the main components
illustrated in Figure 22.
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Switch Application Menu

CGH

ChIP-on-chip

CH3

SureSelect Target
Enrichment

%&mitch Application *
& oo
O ChIP-on-chip
O s

O Sureselect Target Enrichment

Figure 23  Switch Application menu

The Switch Application menu lets you switch to the other data display
and analysis application type in Agilent Genomic Workbench. Mark the
desired application type.

(Separate license required) Imports, displays, and analyzes array-based
comparative genomics hybridization (aCGH) data in both an interactive
“analyze as you go” mode, and an automated workflow mode.

(Separate license required) Imports, displays, and analyzes ChIP-on-chip
microarray data in both an interactive “analyze as you go” mode, and an
automated workflow mode.

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

Use the Quality Analyzer function for SureSelect Target Enrichment.
Import, export, and view data. See the Target Enrichment User Guide for
more information.
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Command Ribbons

When you click a tab, groups of commands or single commands appear.
The entire string of commands is called a command ribbon. The tabs that
are displayed (Figure 24) change depending on what application is
selected (such as CGH, ChIP, CH3). This section describes the tab
commands used to import, manage, export, and display data/results for
ChIP interactive analysis.

Home Sample Manager Workflow Preprocessing Analysis FReports View Help

Figure 24  Agilent Genomic Workbench 7.0 - ChIP Application tabs

Home command ribbon

The Home command ribbon lets you import, manage, export and display
ChIP data and other content (gene lists, tracks) for further analysis.

e, User & Import - Export & Create Save GoTo

T e ! a i A - " ;
L{:’Preferences... b v h\® ¥ B b Experiment | Gene/Genomic EPllnt @Exlt

Result location

Figure25 Command ribbon for the Home tab for ChIP

User Preferences  Opens the User Preferences dialog box with three tabs:

Tab Description

Tracks Opens a dialog box that lets you manage which tracks to display in
Genomic Viewer and how they appear. See “User Preferences” on
page 245.

Miscellaneous Opens a dialog box where you can select a new location for your

data files and set up access to the eArray web site. See “User
Preferences” on page 245.
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Tab Description

License Opens a dialog box where you can add an Agilent Genomic
Workbench application license, if you choose to purchase one
after using the unlicensed version. See “User Preferences” on
page 245.

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

Option Description

Array Files Opens a menu with these options:

+ FE File — Opens the Import FE Files dialog box, where you can
select an Agilent Feature Extraction array data file to import.
See “Import” on page 204 and “To import Agilent FE or Axon
data files” on page 47.

 Axon File — Opens the Import Axon Files dialog box, where you
can select Axon (*.gpr) files for import. See “Import” on
page 204 and “To import Agilent FE or Axon data files” on
page 47.

Design Files Opens a menu with these options:

» GEML File — Opens the Import Design Files dialog box, where
you can select Agilent GEML-based (*.xml) array design files for
import. See “Import” on page 204 and “To import Agilent GEML
design files” on page 43.

+ 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 204 and “To import Axon design
files” on page 45.

Genome Build Opens the Import Genome Build dialog box, where you can import
Agilent-provided genome build files. See “Import Genome
Build” on page 209 and “To import a genome build” on page 46.

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 210 and “To import tracks” on page 49.

ArrayAttributes Opens the Import Array Attributes dialog box, where you can
select a .txt file for import. See “Import” on page 204 and “To
import array attributes” on page 50.
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Export

Create
Experiment

Save Experiment
Result

Go to
Gene/Genomic
Location

Print

Exit
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Option Description

Experiments Opens the Import Experiments dialog box, where you can select a
ZIP format experiment file for import. See “Import” on page 204
and “To import an experiment file” on page 50.

Filters Opens the Import dialog box, where you select a filter file to
import. For more information, see “Import” on page 204 and “To
import filters” on page 51.

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 196 and “To export experiments” on
page 73.

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 197 and “To export filters” on page 75.

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 198 and “To export tracks” on page 74.

Array Attributes Opens the Export Array Attributes dialog box, where you can select
arrays and their attributes for export. See “Export Array
Attributes” on page 192.

Opens the Create Experiment dialog box, where you can create a new,
empty experiment and add data to it. See “Create Experiment” on
page 180 and “To create a new experiment” on page 53.

Saves ChIP results for the selected experiment.

Moves the cursor to the location in Chromosome and Gene Views that you
select. See “Go To Gene/Genomic Location” on page 203.

Opens the Print window to print the display.

Closes the program.
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Preprocessing command ribbon

The Preprocessing command ribbon contains several sets of commands:
¢ Normalization - Configure and apply normalization method(s).
¢ Error Model - Select and configure the error model.

* Combine - Fuse array designs and configure how the program
combines inter- and intra-array replicate probes.

Mormalization Error Model Combin

Design Replicate:
L S Itia Ay Intor Ay Group By o
User Defined "'E!;E J|| | Whitehead Error Model "'E!;E il || IFLEE B M amtce usedug) 9 | 0| 1= metric...

Select

Figure 26  ChIP Preprocessing command ribbon

Normalization

The settings in Normalization control how the program normalizes data
before it applies event detection. You normalize data to correct it for
known factors such as nonspecific binding, overall variations from one
array to another, and dye bias (the tendency for a fluorescent dye
molecule to influence binding). See “To apply normalization” on page 103.

Mormalization

Select...

User Defined rt“i il

Figure 27  Normalization group box

Lets you select one of two choices for the normalization:
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Select

User Defined - The program applies user-selected normalization steps
and parameters. These steps normalize the selected array data in the
current experiment before the program applies the event-detection
algorithm. This option also makes the other normalization settings
available.

Use FE Output - The program uses the processed feature intensity values
available in the output files of the Agilent Feature Extraction program.
The program uses these values instead of applying its own normalization
algorithms. See “To use processed Feature Extraction output” on page 103.
Unless you select this option, the program uses the raw, unprocessed
feature intensities.

(Edit button) Opens the Setting Normalization Parameters dialog box,
where you can select and configure the program’s normalization
algorithms. This button is available only if you select User Defined as the
normalization option. See “Setting Normalization Parameters” on page 238.

Error Model

The error model calculates the likelihood that probes represent binding
events, and assigns p-values to probes. A p-value close to 1 indicates that
a probe is unlikely to represent a significant binding event. A very small
p-value (for example, P < 0.001) indicates that the probe is very likely to
represent one.

After the ChIP application uses the error model to assign p-values, it then
evaluates the p-values to make binding calls. See “To apply event
detection” on page 111. For a detailed discussion of the statistical
algorithms used for error modeling and event detection, see “Error
Models” on page 284.

Error Model

Select..,
“Wihitehead Emror Model f';qri I' .1‘

Figure 28  Error Model group box

Lets you select one of two options for the error model:
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e Whitehead Error Model - The program uses this error model by
default. Select this model unless you have tried both models and know
the other one provides a better match to biological truths and/or
positive controls you have available for your specific experiment. For a
description of the statistical algorithm used in this model, see “Error
Models” on page 284. If you choose this error model, click E to set
additional parameters.

e Use FE Error Model - Uses the error model from the Agilent Feature
Extraction program. Select this model if you have tried both models,
and know that this one provides a better match to biological truths
and/or positive controls you have available for your specific experiment.
If you select this model, the edit button becomes unavailable; you do
not need to set any additional parameters.

E (Edit button) Opens the Whitehead Error Model Parameter Settings dialog
box, where you can customize the configuration of Whitehead error model.
See “Whitehead Error Model Parameter Settings” on page 256.

Combine

The settings and commands in Combine enable you to combine multiple
array designs into a larger virtual combined design. They also allow you to
combine both intra- and inter-array replicate probes. See “To combine
(fuse) arrays” on page 108 and “To combine intra-array replicates” on
page 110. For a discussion of the algorithms used to combine replicates,
see “Normalization Algorithms” on page 274.

Zombing
Design

rReplicates -
Intra Array Inter Array Group By

fse [l B (am o wseau Y 50

B

Figure 29  Combine group box

Fuse Opens the Array Set dialog box, where you can view the names of arrays
to be fused, set options, and fuse designs together to form a larger virtual
design. See “Array Set” on page 172, and “To combine (fuse) arrays” on
page 108.
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Intra Array

Inter Array

Group By

Go

Mark this check box to combine intra-array replicates (probes within an
array that have the same name). The program combines the replicates
when you click Go. See “To combine intra-array replicates” on page 110.

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 selected for that attribute.
The program combines the replicates when you click Go.

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

Combines replicates according to the other settings under Replicates.

QC Metric

Qc
U]_} - Metric..,

Figure 30  QC Metrics command

Opens the QC Metrics Table for Agilent arrays in the selected experiment,
where you can select QC Metrics and display QC Plots or Frequency
Distributions. See “QC Metrics Table” on page 219.

Analysis command ribbon

Event Detection

Event detection is the algorithm the program uses to determine binding
events. See “To apply event detection” on page 111, and “Peak Detection
Algorithms” on page 289. The settings in Event Detection allow you to
select and customize the model.
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rEvent Detection

Apply  Select...

E Whitehead PerArmray Meighbourhood Model h# !E I'

Figure 31  Event Detection group box

Apply Mark this check box to apply the selected algorithm to the selected array
data in the active experiment.

Select Select the Event Detection algorithm to use for the analysis.

E Opens the Parameter Settings dialog box for the selected model, where you
can customize the model. See “Whitehead Per- Array Neighbourhood Model
Parameter Settings” on page 257, “Pre-defined Peak Shape detection
v2.1” on page 214, and “To apply event detection” on page 111.

Reports command ribbon

%Ly Probe [Tl Gens dﬂ'ﬁ- g;:IP
<= Report | = Report (W= Report

Figure 32  ChIP Reports command ribbon

The Reports command ribbon lets you save detailed information about the
probes, genes, and overall statistics of the current experiment result. You
use a spreadsheet program or your Internet browser to open the report
files that the program generates. This lets you further view, analyze, and
organize the results.

Probe Report Opens the Probe Report Settings Parameter Settings dialog box, where you
can select a location and a name for the probe report file. “Probe Report
Settings Parameter Settings” on page 216.
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Gene Report

ChIP QC Report

132

The probe report makes information about the probes in the current
experiment result available in tab-separated value (*.tsv) format. You can
use a spreadsheet program to open this file. A probe report contains one
row for each probe in the array (or array set). See “Probe Report
format” on page 260 for a description of the columns in the report.

Opens the Gene Report Settings Parameter Settings dialog box, where you
can customize the content of the report, and select a location and a name
for the gene report file. See “Gene Report Settings Parameter Settings” on
page 202.

The gene report makes information about the genes in the current
experiment result available in tab-separated value (*.tsv) format. The gene
report contains one row for each probe in an array, grouped by the genes
to which the probes bind. It also includes loci represented by probes on
the array that are not associated with genes. The program creates gene
reports in several formats. See “Gene Report formats” on page 262 for a
description of these formats, and the columns in each one. You can view
gene reports and perform further analysis on them with a spreadsheet
program.

Opens the QC Report Settings Parameter Settings dialog box, where you
can select a location and a name for the QC report file. See “QC Report
Settings Parameter Settings” on page 227.

The QC report summarizes the settings of the current analysis, and the
overall statistics of each array. In addition to summary tables, it includes
four plots:

¢ Scatter plot of IP versus WCE
e Scatter plot of enrichment ratio versus intensity
e Histogram of normalized intensity distribution, by channel

e Histogram of normalized logy ratio distribution

The program creates the QC report in HTML format, and you can view the
report with an Internet browser. For more information about the contents
of the report, see “QC report format” on page 263.
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View command ribbon

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

‘iews In Table—————————— Line Connectaor Cytoband Info Custom Data
&, View =, Copy ® Show = = E B =
- {ﬁ Preferences = oy ¥ Signal Inkensity  Annotation Shiow Show In Gene View Shiow

Figure 33  Command ribbon of the View tab

View Preferences Opens the View Preferences dialog box, where you can customize the
display of your data in the Genomic Viewer. See “View Preferences” on
page 252.

Copy 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 75.

Option Description

All Copies all panes of the main window to the Clipboard as an image.
Navigator Isolates and copies the Navigator to the Clipboard as an image.

Tab view Isolates and copies Tab View to the Clipboard as an image.

Genome view Isolates and copies Genome View to the Clipboard as an image.
Chromosome view Isolates and copies Chromosome View to the Clipboard as an image.
Gene view Isolates and copies Gene View to the Clipboard as an image.

Show Opens a menu with all available elements of the main window. Mark the
check box(es) next to the element(s) that you want to display in the
Genomic Viewer.

View In Table

Signal Intensity Mark the check box to see the red and green raw signal intensities of the
log ratio data in the Tab View.
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Annotation

Line Connector

View In Gene
View

Show

Mark the check box to show annotations in the Tab View.

Mark Show to draw lines between the log ratio data points on the scatter
plot in Gene View. Clear the check box to hide the lines.

Cyto band info

Mark the check box to display cytobands in the Gene View.

Custom Data

Mark the check box to display custom data in the Genomic Viewer.
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Help command ribbon

The Help command ribbon lets you display the available Agilent Genomic
Workbench help guides, and get information about software version,
installation history, and check for software updates. Help guides are
opened in Adobe Reader.

Help

e Application e Sample e Data -
© Guide  Manager aridlon Yigwing 'ﬂj Aot

Figure 34  Help command ribbon for ChIP

Table 6  Table of Agilent Genomic Workbench Help

Help Command Action

Application Guide Opens the Agilent Genomic Workbench application user guide for the
selected application.

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 application license(s).

About Opens a message with information about the version number and
copyright of the program.

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 Agilent Genomic Workbench. It also
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describes how to start each of the component programs and find help, and
how to enter your license information. To open this guide, click the Open
Application tab, then click Product Overview.
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This section describes the parts of the Navigator, and the shortcut menus
and other functionality available within it.
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Figure 35

The Navigator catalogs the array data, experiments, and other content
stored in Agilent Genomic Workbench. It contains the following panes:

ChIP Interactive Analysis User Guide

~¢——— Search pane

~¢—— Data pane

<¢—— Experiment pane

-¢— My Entity List pane

Navigator 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 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

* 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 141

and “Data pane — actions and shortcut menus” on page 142.

Experiment Contains the Agilent Genomic Workbench experiments.
Experiments are organizational units within the program that
contain links to microarray data and design files. In data analysis
applications, experiments also contain saved results.

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 is
correlated with specific genomic locations. You can import,
export, and combine tracks, and display them in Gene View
alongside your array data and analysis results.

Search pane

The Search pane lets you find all occurrences of a specific search term in
the Data, Experiment, and/or My Entity List panes. See “To find specific
content items in the Navigator” on page 63. It also contains several
buttons that you can use to detach, hide, show or resize the Navigator.
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Search term box Detach Resize

T Search term

| lear button
hats APy °
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-Search-

Scroll buttons Pane list
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Figure 36  Navigator — Search pane

Detach button Detaches the Navigator from the main window of the program and opens
it in a new, separate window.

Resize buttons  Click to hide, show, or expand the Navigator.

Search term box Provides a box 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 that you want to find. You can use asterisks (*) as
wildcards to represent groups of unspecified characters. For example, type
*12345* to search for any content that contains the string “12345”.

Panel list 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.

4

Search M
Fglﬁ i X R
[T | Nest[> | %

All Panels i
plpata > .0

periment

[y Entity Lisk

Figure 37  Open pane list
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Scroll buttons

X

(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 item in yellow. Note: The search term is not case-sensitive,
but it must reflect 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

;] A collapsed folder (domain) that contains subfolders or other items.

J 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 associated with the

design, organized by genome build.

CaH A CGH array design. This folder contains array data associated with the design,
organized by genome build.

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

CHIP A ChIP array design. This folder contains array data associated with the design,
organized by genome build.

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

- A single array data file.
oo Data created from a multi-pack array.
red text An item that matches the search term in a search.

highlighted The current result when you search the Navigator. Click Next to highlight the next
text result, and Previous to highlight the previous one.

el (Dock out button) Detaches the Data pane from the Navigator, and opens itin 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 a data folder (ChIP, Expression, CGH, CH3) to display the
designs for that data type.

¢ Double-click the name of a design folder to display a list of genome
builds.

* 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 “To update probe annotation in design files” on
page 64.

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 245.

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 184.

QC Metrics Opens the QC Metrics Table dialog box with the arrays from the

selected genome. See “QC Metrics Table” on page 219.

Delete Opens a Confirm dialog box. If you click Yes, the program permanently
deletes all of the arrays in this genome build folder. (Not available for
read-only builds.)

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 211 and “To display or edit the attribute values of
a specific array” on page 61.

QC Metrics Opens the QC Metrics Table dialog box with the arrays from the
selected genome. See “QC Metrics Table” on page 219.

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.

¢ 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.
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Experiment pane — icons, special text, and buttons

Item

Comments

=
7|

CHz

CeH

Exp

blue
text

red text

I'_’.'E

4

|

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 methylation array design. This folder contains array data associated with the design,
organized by genome build.

A CGH array design. This folder contains array data associated with the design,
organized by genome build.

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

A ChIP array design. This folder contains array data associated with the design,
organized by genome build.

A genome build folder within a specific design folder. This folder contains arrays
associated with the specific genome build and design.

An array that is not selected for view and analysis.

An array that is selected for view and analysis. The specific color of this icon can vary.
An array that has been designated as a calibration array.

An empty folder.

Data created from a multi-pack array.

The currently active experiment. All data and results that appear in Chromosome, Gene,
and Tab Views are derived from this experiment.

An item that matches the search term in a search.

(Dock out button) Detaches the Experiment pane from the main window, and opens itin
a separate window.

(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.
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Experiment pane — actions and shortcut menus
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Figure 38 Expanded Experiment Pane

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.

Experiments Folder

¢ Right-click the Experiments folder to display these options:

Option

Description

New Experiment

Export

Opens the Create Experiment dialog box (see “Create Experiment” on
page 180), where you can name the new experiment, and open
another dialog box that lets you add microarrays to the experiment.
See “To create a new experiment” on page 53.

Opens the Export Experiments dialog box, where you can export one
or more experiments as a single ZIP file. See “Export Experiments” on
page 196 and “To export experiments” on page 73.
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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.

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 currently 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 116.

» 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 there are unsaved
results, a Confirm dialog box opens with these options:

» Overwrite Current Result — Replaces the currently 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

Export Attributes

QC Metrics

Edit Array Color

Edit Array Order

Opens a dialog box that asks if you want to save the results of the
current experiment. When you click OK, one of these dialog boxes
opens:

+ 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 177.

= 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 also to add or
remove arrays from the experiment. See “Experiment Properties” on
page 189.

Opens the Sample Attributes dialog box, where you can change the
values for the attributes assigned to the arrays in the experiment. See
“Sample Attributes” on page 228. To add new attributes you must use
the Sample Manager. See Sample Manager User Guide.

Opens the Export Experiments dialog box, where you can export this
and other experiments as a single ZIP file. See “Export
Experiments” on page 196, and “To export experiments” on page 73.

Opens the Export Array Attributes dialog box, where you can save a
file that contains selected attributes of the arrays in your experiment.
See “Export Array Attributes” on page 192 and “To export array
attributes” on page 72.

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 219, and “To display QC metrics of arrays and set array
QC status” on page 88.

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 187.

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 188.
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Option Description

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

e In the folder of a specific experiment, right-click the name of a design
to display 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.

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 This is not used.
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 219, and “To display QC metrics of arrays and set array
QC status” on page 88.
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Option

Description

Save As Text File

Delete

Opens the Save Design dialog box, where you can save all of the data
associated with the genome build and design within the experiment
as a tab-delimited text file.

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 remain in the Data folder.

» Saved results become unavailable if they involve arrays you delete
with this command.

Individual Arrays

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

Option

Description

Select

Deselect

Select for Calibration

Deselect from
Calibration

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

(Available only if the array is selected) Removes the array data from
Genome, Chromosome, and Gene views, and excludes it from the
analysis. Also removes the array from the Selected Arrays tab in Tab
View.

(Available only in the Arrays folder.) Designates the array as a
calibration array. Within the specific experiment, the program moves
the name of the array to the Calibration Arrays folder. Within the
specific design tab in Tab View, the program also moves the data for
the array from the Arrays tab to the Calibration Arrays tab.

(Available only within the Calibration Arrays folder.) Designates the
array as a “regular” non-calibration array. Within the specific
experiment, the program moves the name of the array to the Arrays
folder. Within the specific design tab in Tab View, the program also
moves the data for the array from the Calibration Arrays tab to the
Arrays tab.
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Option

Description

Rename

Delete

Show Properties

QC Metrics

Edit Array Color

Edit Array Order

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

Opens a Confirm dialog box that asks if you want to disassociate the
array from the experiment. Click Yes to remove the link between the
array and the experiment.

Note:

* Ifyou delete an array from an experiment, the program removes the
link between the experiment and the array. The actual array data
remains in the Data folder.

» You cannot restore an experiment result that includes a deleted
array.

Opens the Microarray Properties dialog box, where you can view and
edit microarray attributes. See “Microarray Properties” on page 211.

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 the attribute values of a specific array” on
page 61.

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 219, and “To display QC metrics of arrays and set array
QC status” on page 88.

Opens the Select Color dialog box, where you can select a display
color for the array. See “Select Color” on page 230.

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 188.
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Results Folder

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

Option Description

Restore result Replaces the result that appears in Genome, Chromosome, Gene, and
Tab Views with the saved result. See “To restore a saved result” on
page 117.
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.

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 view or edit a
description of the result, and to view other attributes of the result. See
“Properties (of an experiment result)” on page 217.

My Entity List pane — icons, buttons, and special text

Item Comments
Click to expand a folder and display its contents.
= Click to collapse a folder and hide its contents.
3 A folder that contains files or other folders.
- An individual gene list or track.

red regular ~ An item that is an exact match with the search term in a search, or an unapplied
text gene list 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
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Item Comments

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) Detaches the My Entity List pane from the main window, and

opens it in a separate window.

4

(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 67
and “Import” on page 204.

* Double-click the Gene List folder to show or hide its gene lists.

¢ In the Gene List folder, right-click the name of a gene list to display

these options:

Option

Description

View In Table

Rename

Delete

Save As

Opens the Gene List dialog box, where you can view 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 200 and “To select
gene list display color” on page 91.

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

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

Opens a Save As dialog box, where you can save the gene list as a text
(*.txt) file. See “To export a gene list” on page 74.
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Option Description
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 169 and “To add one gene list to another” on page 68.
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 90.
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 90.
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 90.
Tracks folder
¢ Right-click the Tracks folder to display these options:
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 210 and “To import tracks” on page 49.
Export Tracks Opens the Export Tracks dialog box, where you can select
tracks for export as a single BED format track file. See “Export
Tracks” on page 198 and “To export tracks” on page 74.
Combine Tracks Opens the Combine Tracks dialog box, where you can
associate two or more individual tracks by logical criteria to
create a new combined track. See “Combine Tracks” on
page 173 and “To combine tracks” on page 69.
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¢ Right-click the name of a track to display these options:

Option Comments

Show In Ul Mark this option to display the track in Gene View alongside
the data and results of the selected experiment.

Show In UCSC Opens the UCSC Genome Browser in your Web browser and
uploads the track.

View Details Opens a table listing all the chromosome locations selected in
the track. See “Track” on page 243.

Edit Color Opens the Select Color dialog box, where you can select a
color for display of the selected track. See “Select Color” on
page 230.

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

the track. Click OK to rename the track.

Delete Opens a Delete Track dialog box that asks if you are sure you
want to delete the track. Click Yes to delete the track.
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Genomic Viewer

The Genomic Viewer is the display for the Agilent Genomic Workbench
CGH, ChIP and CH3 applications. It includes three graphical views:
Genome, Chromosome and Gene Views. It also contains Tab View and the
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 SN

F .

Figure 39  Genome View (vertical orientation), with human chromosomes. The X chro-
mosome is selected.
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Genome View shows pictures of each of the distinct types of chromosomes
in the selected genome. A blue box is drawn around the currently selected
chromosome, and the cursor appears as a blue line across the
chromosome.

Genome View actions and shortcut menus

156

Click a chromosome 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 163.

On the selected chromosome, click anywhere to reposition the cursor.
See “The View Cursor” on page 163. 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 252.

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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Figure 40 Chromosome View, human X chromosome shown

Chromosome View shows a more detailed diagram of the chromosome you

select in Genome View.

¢ Cytobands and a plotting area appear alongside the chromosome.

e When you select arrays for display, their data appear in the plotting

area.

¢ The cursor appears as a solid blue line across the chromosome and

the plotting area.

¢ The selected region of the chromosome (if any) appears as a dotted
blue box in the plotting area.
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Chromosome View actions and shortcut menus

Click a cytoband, any part of the chromosome, or anywhere in the
plotting area to reposition the cursor at that location. See “The View
Cursor” on page 163.

Drag the pointer over any part of the plotting 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 163.

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 252.

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 an inside border of Chromosome View to resize the view.

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 41  Gene View, 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 157.

¢ 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 92, and “To show gene
lists in Gene View” on page 90.
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Ratios

Log Ratios

Configure Color

160

and Ranges

¢ Log ratio data from selected arrays in the active experiment appear
as a scatter plot. Points appear in colors that you can customize. You
can also customize the scatter plot. See “To change scatter plot
appearance” on page 8b.

e The location of the cursor matches the location of the cursors in
other views. See “The View Cursor” on page 163.

¢ The name of the chromosome, and the coordinates and size of the
displayed chromosomal region appear at the top of the pane.

¢ Imported tracks can also appear in Gene View. See “To show tracks
in Gene View” on page 93.

Scatter Plot

Configure Coloring schemes

Ratios Log Ratios
E Colar by RatioValues | # ! E Colar by Log Ratio Values  |'® !

Configure Color and Ranges

Figure 42  Scatter Plot command group in ChIP Gene View

You access the scatter plot command group through Gene View or through
the View Preferences dialog box from the View tab. The commands differ
for each Agilent Genomic Workbench application. Scatter plots appear in
the Chromosome and Gene Views, but only if they have been activated in
the View Preferences dialog box.

Mark the box to enable the Ratios scatter plot. The only choice of data for
the plot is Ratio Values.

Mark the box to enable the Log Ratios scatter plot. Selections let you
color-code the Log Ratios by Log Ratio Values or Probe Score Values.

Opens the Configure Coloring Ranges and Shades dialog box, where you
can set up the colors and ranges for the Ratios and Log Ratios scatter
plots. For more information, see “Configure Coloring Ranges and
Shades” on page 175.
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Gene View buttons
Zooms in to see a smaller region in more detail.
Zooms out to see a larger region in less detail.

(Available when Gene View is in vertical orientation.) Scrolls up through
the genes and data to lower-numbered chromosomal coordinates.

> [o[e

(Available when Gene View is in vertical orientation.) Scrolls down
through the genes and data to higher-numbered chromosomal coordinates.

K

fq] (Available when Gene View is in horizontal orientation.) Scrolls left
“—  through the genes and data to lower-numbered chromosomal coordinates.

M) (Available when Gene View is in horizontal orientation.) Scrolls right
—  through the genes and data to higher-numbered chromosomal coordinates.

(Resize buttons) The button that points away from Gene View expands the
p view. The other button restores the view to its original size. See the
Product Overview Guide. (These buttons will appear horizontal if the view
orientation is horizontal.)

Fs

(Detach button) Removes Gene View from the main window, and opens it
in a separate window. See the Product Overview Guide.

Gene View shortcut menu and other actions

¢ (Click anywhere in the plotting area of Gene View to move the cursor to
that location. See “The View Cursor” on page 163.

e Drag an inside border of Gene View to resize the view.

e Right-click anywhere in the plotting area of Gene View to display these
options:
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Option Description

Create Gene List Opens the Create Gene List dialog box, where you can create a
new gene list based on the currently selected (or another)
chromosomal region. See “Create Gene List” on page 181 and
“To create a gene list” on page 66.

Show in UCSC Opens the View Coordinates in UCSC Browser dialog box
where you select track information for display in the UCSC
(University of California at Santa Cruz) Genome Browser. You
can then view the track. See “View coordinates in UCSC
browser” on page 250.

Search probes in eArray Opens the Search probes in eArray dialog box, where you can
start a search of the Agilent eArray web site for probes in the
selected (or another) chromosomal region. See “Sample
Attributes” on page 228.

User Preferences Opens the User Preferences dialog box, where you can set
user preferences on three separate tabs. See “User
Preferences” on page 245.

View Preferences Opens the View Preferences dialog box, where you set
preferences for the Genomic Viewer. See “View
Preferences” on page 252.
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The View Cursor

The View cursor reflects the center of the current chromosomal region 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 plotting area of the view.

¢ In Gene View, it is a blue bar that appears across the plotting area
and tracks of the view.
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Figure 43  Genomic viewer showing cursors

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 plotting area to move the cursor to
that location.

¢ In Gene View, click anywhere in the plotting area to move the cursor
to that location.

The cursor in Gene View is the same cursor used for tracks.
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e In Tab View, click a row of a data table to move the cursor to the
chromosomal location associated with that row.

Tab View

Resize buttons Detach button Selected Unselected
array array
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|B_14_P139... |chri 3100400 3100459 Unknown chri:00310.., |- 0.032055993  [-0.40952452 s

[p—— nina oA 4 o Clnna cee ] ety

(kcGH%i._ Exp Designl 135689225?13194391?6_hgﬁ__53lected Arrays,

Low  lmarcman o e

. Selected row
Design tabs

Figure 44 Tab View

e Tab View displays design annotation and log ratio data related to the
chromosome you select in Chromosome View. The exact column
content of the tables depends on the specific tab and design, but it
always includes chromosomal locations of probes

¢ The selected row of data appears 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 specific
arrays to which they correspond. If an array is selected for display
in Chromosome and Gene views, a colored square appears next to its
name.
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e Signal intensity (raw signals) and/or annotations appear if selected
from the View command ribbon.

Tab View tabs and buttons

You can see the following tabs and buttons in Tab View. See Figure 44 for
a diagram that identifies some of these elements.

Designtabs 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.
[ah+—- 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.

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. See the
Product Overview Guide for more information.

(Detach button) Removes Tab View from the main window, and opens it
in a separate window. See the Product Overview Guide for more
information.

Tab View actions and shortcut menus

¢ (Click the name of an array in a column heading to select the array
for display.

¢ Right-click the name of an array in a column heading to display these
options:
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Option

Description

Rename Array

Remove Array From
Experiment

Select Array

Deselect Array

Edit Array Color

Edit Array Order

Select All Arrays

Deselect All Arrays

Scroll To Column

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 65.

(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.

Opens the Select Color dialog box, where you can change the
display color of the array. See “Edit Array Color” on page 187
and “To change the display color of an array” on page 81.

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 188 and “To change the order of arrays in an
experiment” on page 56.

Selects all arrays in all designs in the active experiment for
display. All arrays appear in the Selected Arrays tab.

Removes all arrays from display, and from the Selected Arrays
tab.

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. See
“Scroll to Column” on page 230.
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e 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

Google
LocusLink

PubMed
UCSC HG15(April ‘03)
UCSC HG16(July’03)
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 Find in column dialog box, where you can search for
a specific text string within the column you clicked. See “Find
in column” on page 199.

Opens your Web browser, and passes the column entry you
clicked as a search string to the selected site. The UCSC links
search the indicated University of California, Santa Cruz
database related to the indicated genome build. See “To
search the Web for information on probes in Tab View" on
page 99.

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 183 and “To create a custom Web search link” on

page 99.

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 build Ratio type

|1 1162391725 lWhitehead Per-array Meighbourhood Model | | hgl7 | log2 ratio belected Row =0 | 172 %6 I

AN

Algorithm Indicators

Table size

Figure 45  Status bar

The Status Bar (Figure 45) displays information related to the currently
displayed data.

Cursor position The chromosomal location of the cursor. See “The View Cursor” on
page 163.

Genome build The genome build associated with the currently displayed data.

Ratio type = The mathematical type of the array data. The possible types are:

* ratio
* logy ratio
* logy ratio

* In (natural log) ratio

Selected Row The row in the currently displayed data table that is selected. The location
of the cursor is approximately the chromosomal location associated with
this row.

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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5

This section describes the dialog boxes specific to the interactive mode of

the ChIP program. They are listed in alphabetical order by title. Many

dialog boxes in interactive mode also appear when you use the Genomic

Viewer.

Add Gene List <name> to

Select target
gene list

4 Add gene list "oncogenes” to

Select target gene list Build

| genelistz 'y ! hEz

Descripkion

ﬁ.Nb _iGene Mames -J
1 ST

2 FAPZD

B LPFR4 |
4 FALMD

&) FRRS1

] Al

7 SLC35AS

3 HIAT1

£l 58556

10 CCDCTE

11 LRRC39 i
am et v
Genglist Colar: M

o] 4 || Cancel

Figure 46  Add Gene List <name> to

Purpose: Adds genes from one gene list (the source gene list) to another

(the target gene list).

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 are added. Select one from the list.
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Build (Read-only) The genome build associated with the genes in the list. The
builds of the two gene lists must match.

Description (Optional) Description of the combined gene list.
Listof genes A list of the genes in the target gene list.
Genelist Color (Read-only) The current display color of the target gene list.
0K Adds the genes from the source gene list to the target gene list.

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

Agilent Feature Extraction Importer

Micro-Array information

Global Disg' Iég Mame = " Dve Flip |
1U523502418_252808110005_501_CGH_109_Feh10_1_2 Mormal |
1523502418 _252808110006_501_CGH_109_Feb10_1_1 Mormal s
1U523502418_252808110006_501_CGH_109_Feh10_1_2 Marmal |
U523502418_252808110008_501_CGH_1010_auglo_1_1 Mormal e

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 nameds), 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 47  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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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.

Lets you edit the names of the FE files. 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).

¢ 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 Set

Table

Select
Normalization

Remove arrays
from experiment
after fuse

Continue

Cancel

172

A Array Set: Designs 112 and 012

ArraySet Attribute Array Mame Design 1D Design bype |
drset1 MORWAY 10812 Designl 135685921152, |cgh
deset1 w0, 1 012700 cgh
~options
Select Mormalization | Centralization vf} BRemove arrays From experiment after Fuse

Cantinue Cancel

Figure 48  Array Set dialog box

Purpose: Displays the names of arrays to be fused in the analysis.

To open: The array set dialog box opens when you fuse designs. Click the
Fuse button in the Preprocessing command ribbon. See “To combine (fuse)
arrays” on page 108.

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 lists the design ID
associated with each array, and the design type.

Currently, the program always applies the Centralization normalization
algorithm to the arrays in each fused design. See “Normalization
Algorithms” on page 274.

Deletes 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.

ChIP Interactive Analysis User Guide



ChIP Interactive Analysis Reference 5

Combine Tracks

Combine Tracks

X

rEdit Combined krack-

: Marme kombined Hs Track #55

' Track Operator | | New Condition

| 1Hs_hgls Chy z00804047 =3 AND S - 5

| {Hs_hals mifNA 2003040 ) AND (=) | Delete Condition | |
| Reset || gSave Close |

Figure 49  Combine Tracks dialog box

Purpose: Lets you create a combined track that contains elements of two
or more source tracks, associated by logical criteria. See “To combine
tracks” on page 69.

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

Name The name of the combined track.
New Condition Adds a new, empty row to the Track/Operator table in the dialog box.
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:
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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 resultis 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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Configure Coloring Ranges and Shades

-+ Configure Coloring Ranges and Shades

Colaring Ranages and Shades

[ Dakios 3

Log Ratios
4 Color by 4 -Ratio Yalues |
[ W atio Values M : |
Min Maix - | Color | | AddRange | |
| PRemoveRange || Edit Range :
PMimirrurn Maxirnurn Color Delete/Edit |

D 1 (il )

1 5| . B

5 0] - B

10 100 ] B

*You can add maximum & ranges.

| OK || Camecel |

Figure 50  Set Colors and Ranges dialog box

Purpose: This dialog box is used to type ranges and select colors for
scatter plot options. Tabs show selections for Ratios and Log Ratio plot
options.

To open: In Gene View, move the mouse pointer over Scatter Plot to
display the scatter plot options and then click Configure. Or, click the
View tab and click View Preferences. Under Scatter Plot, click Configure.
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Table 7 Ratios Plot Parameters

Scale Parameter Description
Ratio
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 230 for more information.

Add Range Click to add a row to the range table, using the values displayed in Min

Remove Range

and Max, and the selected Color.

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.
Table 8 Log Ratios Plot Parameters

Scale Parameter

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 230 for more information.

Add Range Click to add a row to the range table, using the values displayed in Min

Remove Range

Edit Range

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.
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Table8 Log Ratios Plot Parameters (continued)

5

Scale Parameter

Description

Range table

Probe Score Values
Min
Max

Color

Add Range

Remove Range
Edit Range

Range table

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 230 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.

Confirm

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

| iOverwrite Current Result: | |

Create Mew Result | | Continue Without Saving |

Figure 51  Confirm dialog box

Purpose: Selects how the state of the current analysis should be retained

when switching between applications.

To open: Click the Switch Application button when an experiment is

currently selected.
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Overwrite  Replaces the currently selected experiment result in the Navigator with
Current Result the result that appears on your screen.

Create New Opens the Save Experiment result dialog box, where you can save the

Result result that appears on your screen as a new experiment result. See “To
save a result” on page 116.

Continue Without The program does not save the result that appears on your screen.
Saving

Confirm overwrite

A Confirm overwrite

Some of the designs andfor microarrays have been already imported into DA
Analykics, Select the designs/microarrays, which you wish to overwrite,

Select the designs you wish to overwrite,

Design [Overwrite ]
Designl 135685921152101915_hgl7
Design] 13568922571319439176,_hal? =

Select &l | | Deselect Al

Select the microarrays you wish o overwrite,

array Name IOverwtite 3
Microfrrayl21094123,., |SKBR3$12
Microfrray 121094123, |[NORWAY 7412 r
Micrrdreaa 1 21004177 INARWAY TRE1 > = v
Select &l | | Deselect Al
K, | | Cancel

Figure 52  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.
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Overwrite

Select All
Deselect All

Array

Name

Overwrite

Select All
Deselect All

0K

Cancel
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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 50.

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 that you want to
overwrite.

Marks all of the check boxes under Overwrite.

Clears all of the check boxes under Overwrite.

Select the microarrays you wish to overwrite
Identification number for the array.

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

Mark the check box next to each existing array that you want 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 206.
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Create Experiment

Name

Description

Properties

Create Experiment

Marne |

Description

Properties | | Ok || Cancel |

Figure 53  Create Experiment dialog box

Purpose: To create an organizational unit in the Experiment pane of the
Navigator to link to array data for viewing and analysis.

To open: In the Experiment pane of the Navigator, right-click the
Experiments folder, then click New Experiment, or click Home > Create
Experiment.

Type a name for your new experiment.

Brief description of your experiment with information that helps you
identify it.

Click to access the Experiment Properties dialog box, where you can select
microarrays to add to your new experiment. See “Experiment
Properties” on page 189.

If you do not add data to your new experiment from arrays in the Experiment Properties
dialog box, the program creates an empty experiment.
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Create Gene List

# Create Gene List

Marne Build
I 1113 -

Description

~Set Chromosome Start-Stop

Chromosome Stark Stop
e Ej' I | TEE

OUser Defined

@For complete gene wiew

| QK | Cancel

Figure 54  Create Gene List

Purpose: Creates a list that you can use to highlight or limit the genes
that appear in Gene View.

To open: Right-click Gene View, then click Create Gene List.
Name Type a name for the 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

You can select a chromosomal region in Chromosome View before you
open the Create Gene List dialog box. If you do, the program presets the
chromosomal coordinates of the region.
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User Defined
For complete

gene view
Chromosome

Start

Stop

Change

Select this option to use the Chromosome, Start, and Stop options to limit
the gene list. This option overrides any previously selected region.

Selects all of the genes that currently appear in Gene View.

(Available if you select User Defined.) Lets you select the chromosome for
the gene list.

(Available if you select User Defined.) Lets you set the beginning of the
genomic region for the gene list.

(Available if you select User Defined.) Lets you set the end of the genomic
region for the gene list.
Color

Click to change the display color of the gene list in Gene View and in the
Navigator.
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Customize Search Link

Customize Search link

Hote:

In URL field, enter the site url with querny string value
az "<target=". Example:

http:fianm. google. comize arch?hl=endq=<target>

LRL name | ":34

URL |

Mew || Update || Delete || Close

Figure 55  Customize Search Link dialog box

Purpose: Lets you create a custom Web search link in the shortcut menu
that appears when you right-click an entry in Tab View. The link opens
the URL of your choice, and passes the entry to it as a search string. See
“To create a custom Web search link” on page 99.

To open: Right-click any entry in a tab in Tab View, other than a column
heading, then click Customize Link.

URLname 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 add the name to the URL name list.

Update Saves the settings in the dialog box.
Delete  Deletes the currently selected custom Web search link.

Close Closes the dialog box.
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Design Properties

Purpose: Provides general and detailed information about a given
microarray design. See “To display the properties of a specific design” on

page 64.

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.

A Design Properties

attribubed 1on Unique Probes’Data’

I Marme. Walue |
IWEY Designl13568922571319439176_hagl?

Type expressian

Genome build hgl7

Species H. sapiens

Is Fused Design fFalse

Daka Available For Mumber of Chromosomes 23

Mumnber of Features G044

Murnber of Replicate Probes

0

Mumber of Mon Unique Probes

0

| Close

Figure 56

Design Properties dialog box — Attribute tab
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Displays the nonunique probes in the design. Nonunique probes have more
than one mapping in the genome that is a perfect match.

& Design Properties

%]

[ ateribute fHom Unique Probes) Data!
S.Mo Probe Value
1 f_18_P10316231 chrii142889397- 1426889343 | chr..,
z A_LE_P13304487 chr2i87290171-87290230 | chrz:..,
E fi_LB_P16179688 chr7 i 72e52622-72252564 | ..,
4 fi_1E_P14749132 chr4:75511720-75511775 | chré:...
iS fa_LB_P12Z10664 chr7I57795297-57795241 | chriS..,
& fi_LB_P16127424 chr7 72 126068-72 126023 | chrv..,
7 A_LB_P16194541 chr 7 5ET0637-5870559 | chr7:97..,
F fi_LB_P10521542 chrii220712195-220712239 | chr...
5 fi_LE_P16108767 chr7:101111563-101111822 | chr...
10 f_LB_P16194545 chr7 i 73971446-73971387 | chr7..,
11 fi_LB_P10305471 chrl:147503907-142503856 | chr...
1z f_LE_P16E39EL7 chr4:132815293- 1326815234 | chr..,
13 fi_LB_P10309255 chrii142494051-142494110 | chr..,
14 A_LB_P15312171 hrG SREEY550-35585603 | chrS:..,
15 fi_LB_P13397924 chrz: 130944745-130944689 | chr...|
|1s fi_1E_P16841050 chr2:94864734-94864793 | chrdi... |2
Close |
Figure 57  Design Properties dialog box — Non Unique Probes tab

S.No The sequence order of the probes within the tab.

Probe

The name of each nonunique probe.

Value The chromosomal locations to which each of the probes binds. Because
these are nonunique probes, at least two locations appear for each probe.
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Select
Chromosome

Probe
Chromosome

Start

Stop

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.

A Design Properties

[ Aittribute’ | Han Unique Probes@

Select Chromosome: | chrl F}‘]
| Probe Chromosome Stark Stop |
&4 _18_P10000009 chirl 3179 3223
A_13_P10000021 chrl 4753 4304
& _18_P10000034 chirl B673 a717
A _15_P10000124 chrl 41399 41955

I & _18_P10000236 chirl 67372 67431
a_15_P10000z241 chrl 77534 TS
A _18_P10000243 chrl FIE05 7rEe
&4_18_P10000247 chirl 79595 TOES7
A _13_P10000243 chrl 7953 79997
& _18_P10000270 chirl 37402 a7461
a_15_P10000277 chrl 3E7I0 G354
& _18_P10000285 chrl 92164 2218
i A_15_P10000zZ30 chrl 95534 95586 e
!F\_IB_PIDUUUSDIS chrl 101360 101419 v
| Close |

Figure 58

Design Properties dialog box — Data tab

The chromosome whose probes appear in the list. To view the probes
designed to a different chromosome, select one from this list.

The name (Probe ID) of each probe.

The name of the chromosome to which the probe is designed.

The location on the selected chromosome of the first base pair to which

each probe is designed.

The location on the selected chromosome of the last base pair to which

each probe is designed.
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Edit Array Color

Select Array

Color

Select All
Deselect All
Edit Color

Restore default

£ Edit Array Color

Edit

~Select Color

Select Array | color |

E Example Data 01
E Example Data 02

| Selectal || Deselect Al || Restore default

| ok || Cancel |

Figure 59  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.
Mark the check box for the array(s) whose color you want to change.

Each colored rectangle opens the Select Color dialog box, where you can
change the display color for the specific array.

Marks all of the check boxes.
Clears all of the check boxes.

Opens the Select Color dialog box, where you can change the color
assigned to all of the selected array(s). This assigns the same color to all
selected arrays.

Click to restore the original color(s) to the array(s) in the experiment.
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Edit Array Order

Array Name

Design

Order by

2 (<[

Cancel

188

X Edit Array Order

Array Mame
ExampleCHYDatanl rDesign
ExampleCMNYData0z — —
018897 _hgls l'“ﬂ
rOrder by
Mane r":i
| -~
|
ok | | Cancel |

Figure 60  Edit Array Order dialog box

Purpose: Lets you change the order of the arrays in an experiment
To open: Right-click an experiment name, then click Edit Array Order.

The arrays in the selected design, listed in the order that they appear in
the Navigator. To move an array up or down in the list, you click the
name of the array, then click the Move Up and Move Down buttons. The
order of arrays in the list selects the left-to-right display order of the
arrays in Tab View. The array order also selects the order in which
individual scatter plots appear in Gene View.

Select the desired design from the list.

Displays the attributes associated with the arrays. Select an attribute to
use for ordering the list. The arrays are reordered based on their
respective values for that attribute.

(Move Up button) Moves the selected array up in the list.
(Move Down button) Moves the selected array down in the list.
Applies the array order to the active experiment.

Closes the dialog box without changing the array order.
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Experiment Properties

Experiment Name

Description

Designs

Genome Builds
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Experiment Properties rz|
Experiment Mame: KMCGHL
Description:
-Select Design
Designs Genome Builds
Design11356a59z1152101915 [ %) e
Arrays
Array List Selected Array List
MORWAY 47§12 [ - | |5TANFORD 38412
MORWAY 16412 7| ——— [MORMWAY 101312
ET474412 [ sx | [HoRwav 14412
MORWAY 15412 - MCF7E1Z
MORWAY 65412 ML =
MORWAY 53412 =
- RT3
MORWAY 11412 L
Display Mame by Amt Cy5 used{ug) | oK || Cancel

Figure 61  Experiment Properties dialog box

Purpose: To select the arrays to be linked to the experiment

To open: In the Create Experiment dialog box, click Properties, or in the
Experiment pane of the Navigator, right-click the experiment name, then
click Show Properties.

The name of the selected experiment appears automatically.

Displays the description of the experiment you typed when you created
the experiment.

Select Design

From the list, select the design whose arrays you want to add to the
experiment.

From the list, select the genome build for the design you selected, if the
design has more than one genome build.

189
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Array List

Selected Array
List

s

<4

Display Name by

0K

Cancel
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Arrays

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.

Displays the arrays that you have selected for this experiment.

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.

Clears the Selected Array List.

Click to select how to display the array names 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.

Adds selected arrays in the Selected Array List to the experiment, and
closes the dialog box.

Closes the dialog box without adding any arrays to the experiment.
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Export

Lackin: | ] Data AGW

| AberrationResult
| designs

| expresult

] genelist

| genomebuild

| microarrays

| sparse\Wrapper
| tracks

| udfMappings
| Workflowstatus

File name: IEXP.zip

Files of bype:  ZIP “’#‘]

Export || Cancel

Figure 62  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 array attribute(s) to export. See “To export experiments” on
page 73, “To export tracks” on page 74, or “To export array attributes” on
page 72.

Lookin 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.

[l Moves to the Desktop.
Ei{ Creates a new folder in the selected location in Look in.

w==1  Displays the names only, of folders, files, and other locations in the main
pane of the dialog box.
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Main pane

File name

Files of type

Export

Cancel

Displays both the names and details of folders, files, and other locations
in the main pane of the dialog box.

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 where the exported content is 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 Array Attributes

Purpose: This dialog box lets you select arrays whose attributes you want
to export. It contains two tabs: an Array tab where you select the arrays,
and an Attribute tab where you select the attributes of the selected arrays
to export. See “To export array attributes” on page 72.

To open: In the Home command ribbon, click Export > Array Attributes,
or in the Experiment pane of the Navigator, right-click the name of an
experiment, then click Export Attributes.
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Array tab

X

Export Array Attributes

fFara) attribute’

| Select Design—
| Designs ¢ Genome Builds ¢
| | [Designt135685921152101915_hat? |40 hgt7 e
i rhrrays
Birray List Selected Array List
| il ET474412
MCFF$12

| [ > | [KER3$1Z

: T470$12

L= | NOoRwWaY FH12 L
| MNORWAY 10412 &

[ <= | b
| L | INORwWaY 11412
| |

| Mext= | L- O || Cancel

Figure 63  Export Array Attributes dialog box — Array tab

Select Design

Designs Displays all of the designs available in the program. Select the design
associated with arrays whose attributes you want to export.

Genome Builds Displays the genome build(s) associated with the design. Select the desired
genome build to display the arrays.

Arrays

Array List Displays the arrays in the selected design.

* To select an array for subsequent transfer to the Selected Array List,
click its name.

¢ 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.
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Selected Array  Displays the arrays that you have selected for this experiment.

List
[ = | Moves the selected arrays in Array List to the Selected Array 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 Array 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.
| 2z | Clears the Selected Array List.

Next Moves to the Attribute tab for attribute removal. See “Attribute tab” on

page 194.

Cancel Closes the dialog box without selecting any array attributes for export.

Attribute tab

Export Array Attributes

%]

194

r.ﬁ.rraym

| Followirg attributes are mandatory whils importing an attribute file in application.
| Soit is advised to seleck them while exporting.
Array 1D, Global Display Mame, Green Sample, Red Sample, Polarity

| -attributes
|
Aktribute List Selected Attribute Lisk

Aamt Cv3 used{ug)
| Amt CvS used{ug)
| | == | |Array Fab date

=

Array I0
L= rray tvpe L
r ArraySet =
! =% | lcomments ‘FI
|
< Back || ok Cancel

Figure 64  Export Array Attributes dialog box — Attribute tab
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Attributes

For the selected arrays, lists the attributes to be exported when you click
OK.

¢ To select an array for subsequent removal to the Attribute 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.

You must select the following mandatory attributes, or else the attribute file cannot be
imported at a later time: Array ID, Global Display Name, Green Sample, Red Sample,
Polarity.

Displays the attributes that are not exported for the selected arrays.

Removes an attribute from the Selected Attribute List. To select an
attribute for removal, click its name. If desired, you can re-add an
attribute.

Clears the Selected Attribute List.

Moves the selected attributes in the Attribute List to the Selected Attribute
List.

Moves all of the attributes in the Attribute List to the Selected Attribute
List.

Moves back to the Array tab for array selection or removal.
Opens the Export dialog box. See “Export” on page 191.

Closes the dialog box without adding any attributes to the list to be
exported.
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Export Experiments

Select experi-
ments to export

Select All
Deselect All
0K

Cancel
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'+* Export Experiments

Select experiments ko export

WA ca_exp
W hiewiccH
E chiPz

) 20090923_CGH_29-5ep-2009_LDF
W

A tewcatis

Select Al | | Deselect all | ook | Cancel

Figure 65 Export Experiments dialog box

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 73.

To open: In the Home tab, click Export > Experiments.

Displays all experiments available for export. Mark each experiment you
want to export.

Selects all experiments for export.
Clears all check boxes under Select experiments to export.
Opens an Export dialog box. See “Export” on page 191.

Cancels the export and closes the dialog box.
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Export Filters

Export Filters le

Select filters ko export

| Eport Filker Type ]
DefaultFeatureFi, .. [Feature Level Fil..
Def aultDesignFilker
DefaultAberratio. . [Aberration Filkers
P Yalue « 0,001
Z_0.25-10000 Aberration Filters
5_0.25_10000 Aberration Filters
testMetricSet
TestDesign

| SelectAl | | Deselect Al

[o]4 | | Cancel

Figure 66  Export Filters dialog box

Purpose: Lets you select feature-level, array-level, and/or design filters to
export as a single *.xml file. You can create and use filters only if you
have a DNA Analytics application license. See “To export filters” on

page 75.

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:

¢ Export — Mark the check box for each filter to export.
¢ Filter — The name of each filter.

e Type - The type of content to which the program applies each filter.
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 191.

Cancel Cancels the export and closes the dialog box.
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Export Tracks

Select Tracks

Select All
Deselect All
0K

Cancel
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X

Export Tracks

Select Tracks:

FHs_hg1s_ciy_z0030404

E Hs_hg18_CpiElsland_20080404
) Hs_ha1a_miknA_20080404
9 Hs_ha15_PaR_20050404

E Hs_hgl7_CWY_20030404

E Hs_hgl7_CpiIsland_20080404
FHs_hg17_paR_z0030404

E Mm_mm?_CpGlsland_20080510
E Mm_mma_Cpalsland_20080510

= v _mms_Cpelsland_20080510

I

PR Mm mme mikka 20080510

Select all | | DeselectAll | | OK | | Cancel

Figure 67  Export Tracks dialog box

Purpose: Lets you select tracks to export as a single BED format file. See
“To export tracks” on page 74.

To open: In the Home tab, click Export > Tracks.

Displays all of the tracks available in the program. Mark the check box
next to each track that you want to export.

Selects all available tracks for export.
Clears all of the check boxes under Select Tracks.

Opens the Export dialog box, where you can select a location for the
exported BED format file. See “Export” on page 191.

Cancels the export and closes the dialog box.
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Find in column

Find in column

Direction

Conditions

Find in column "ProbeMame™

Find in colurmn | | Eind Mext
rDirection - rConditions- 7| Cancel
OQF' EMatch Case .

@chwn . BMatch whole word

Figure 68  Find in column dialog box

Purpose: Lets you set search parameters for a specific column entry for
the selected chromosome. Based on these parameters, the program
highlights the row of the first entry that matches. The cursor then moves
to the location selected 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 that 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 currently highlighted row.

e Down - Sets the search to scan the column you clicked in an
downward direction from the currently highlighted row.

Mark any of these search options:

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.
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¢ 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 selected in the row that contains the entry.

Cancel Closes the dialog box.

Gene List
Gene List [g|
Marme: onCogenes
Description:
[=
'Y
v
5.No liGene Mames 5]
L AEL I
Z AKTZ %
3 APC
4 BCLZALPHA
5 BCLZBETA
5 BCLS
7 BCR.
I=] BRCAL
El BRCAZ
1 CEL
11 CCND
12 DK
13 (CRE-II
14 CSFIR
5 DeL L
16 Do 3
- = v
~Color 1
B | Color.. |
Qk || gancei :

Figure 69  Genelist dialog box
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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 67.

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.

S.No The sort order number. This is the index number of each gene within the
gene list.

Gene Names The names of the genes in the gene list.

Color Opens the Choose Gene List Color dialog box, where you can change the
display color for the gene list.

0K Saves the gene list with any new description or display color, and closes
the dialog box.

Cancel Closes the dialog box without making any changes to the gene list.
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Gene Report Settings Parameter Settings

Show only gene

202

names

Gene Report Settings Parameter Settings...

Gene Report Sekttings

Description:
This will generate a Gene report For peak detection results at the specified location, IF experiment contains
more than one array then reports would be created at the location in a Folder with provided name.

EShow only gene names
EShow probe information

ReportLocation:l | Browse... |

ok || Cancel

Figure 70  Gene Report Settings Parameter Settings dialog box

Purpose: The Gene Report Settings Parameter Settings dialog box lets you
set options for the content and location of the gene report. The gene
report contains one row for each probe in an array, grouped by the genes
to which the probes bind. It is a tab-separated value (*.tsv) file that you
can open and analyze further with a spreadsheet program. For multiple
arrays, the program creates a separate *.tsv file for each array.

To open: Click Reports > Gene Report.

The program creates gene reports in several formats. See “Gene Report
formats” on page 262 for descriptions of the column content in each.

If you mark this check box, the resulting gene report contains only
accession numbers of genes (or chromosomal locations for probe loci not
associated with genes). A mark in this check box overrides a mark in
Show probe information.
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If you mark this check box, the resulting gene report contains additional
information about the probes in the array.

The location where the program saves the probe report. You can type a
location in the text box, or you can click Browse to select a location.

Opens the Select report folder dialog box, where you can select a location
for the gene report. See “Select report folder” on page 234.

Creates the gene report.

Closes the dialog box without creating a gene report.

Go To Gene/Genomic Location

RefSeq by Symbol

Genomic Location

Go to Gene/Genomic location E|

Select zomething below and press Go

~Refseq by Symbiol-

| '14 Go

Genaomic Locakion

Chromosome Ease Pasition

chrl "-"-r!ﬁ | Go

Cancel

Figure 71  Go To Gene/Genomic location dialog box

Purpose: To find a specific gene location in Gene View based on either its
associated RefSeq Symbol or its specific genomic location.

To open: Click Home > Go to Gene/Genomic location.
Select the Reference Sequence accession symbol from NCBI, then click Go.

e Chromosome - The chromosome number.
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¢ 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.

Import

Import E

Lookim [ ] Data AGW “’#‘;l =lcE=3 ;ﬁ?

| AberrationResult ] WarkFlowsStatus

| designs @ arrayvattribukes, xml

| expresult dataconfig.xml

1 genelist genomeBuilds, xml

| genomebuild UDFColumntMappings. xml
| microarrays

| sparsetWrapper

| tracks

|| udfMappings

File name: |

i

Files of type: il ¥

Impork || Cancel

Figure 72 Import dialog box

Purpose: Lets you select files for import into Agilent Genomic Workbench.

To open: In the Home tab, click Import, then select any kind of import
except Genome Build or Track. 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 My Entities 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.
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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.

Filename Displays the name of a file that you select for import.

Filesoftype 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 " ixt
Experiments *.zip
Gene list itxt

Importor Open  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) lets you further select the
content for import. See the instructions for each specific type of import in
Chapter 2.

Cancel Cancels the import and closes the dialog box.
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Import (experiments)

Select
experiments to
import

Select All
Deselect All
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Import

Select experiments ko import

X]
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3.0
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| Select Al
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Figure 73

Ok Cancel |

—

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 50.

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:

Import - Mark the check box next to the experiment(s) that you want

to import.

Experiment - The names of the experiments available for import in the

ZIP format experiment file.

Version - Version of software in which the experiment was created.

Selects all of the experiments in the ZIP file for import.

Clears all of the check boxes under Import.
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0K 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 that you want to overwrite. See
“Confirm overwrite” on page 178.

Cancel Cancels the import and closes the dialog box.

Import GEML design files

Import GEML design files.

Details of GEML design files that are to be imported...

No.” File: Mame H j(o] H Type H Species ” Genome Build H Import SMP Probes H Status Remove
1 |012097_D_20070620.xml |012097 |EXPRESSIOM |H. sapiens |hgta | EelEETTTTT 8 |

- Any corrupt files will not be imported,

- Catalog design files will not be imported,

- Read-Only design files will not be imparted.

- Update design will nat be allowed if design species is changed.

| StartImport || Cancel |

Figure 74  Import GEML design files dialog box

Purpose: Lets you view general identifying information about the design
and to remove any files that you do not want to import.

To open: In the Home tab, click Import > Design Files > GEML File.
Select the desired *.xml design files, then click Open.

File Name The name(s) of the design file(s) to be imported.
ID The Agilent ID number for the design file.
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Type

Species

Genome Build

Status

Remove
Start Import

Cancel

208

The application type, which can be CGH, ChIP, miRNA, or gene expression.

The species for the genome build. This appears automatically when the
Genome Build is selected.

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.

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

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

If a design and build is already in the database, the Status shows
Overwrite in yellow. If you continue, the imported design replaces the
design in the database.

If a design is already in the database, but has a different build, the
Status shows Update in green. If you continue, this build of the design
will be added to the database. The existing design build will not be
overwritten.

If a design file fails validation, Corrupt appears in the Status column
beside it, and the program will not import the file.

Click | ] | to remove a specific design file from the list.

Starts the import of the design files in the list.

Cancels the upload and closes the dialog box.
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Import Genome Build

Species
Build Name
Refseq File

CytoBand File

0K

Cancel

X

Import Genome Build

Species "luman

Build tame |

RefseqFie | | Browse |

CytaBand File | | Browse
ok || Cancel

Figure 75  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 46.

To open: In the Home tab, click Import > Genome Build.
The genome’s species of origin.
The name of the build to be imported.

The location of the RefSeq database file. This file contains chromosomal
locations of genes. To select a Refseq file, click Browse.

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.

Imports the genome build and closes the dialog box.

Cancels the import and closes the dialog box.

Import only Agilent-provided genome build files.
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Species H_ sa_piens_ - - a Colar—
Build Mame [hgta "ﬂ I Change...
Track Mame |
Track File | | Browse...
(0] 4 || Cancel

Species

Color

Track Name

Track File

Browse

0K

Cancel
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Figure 76  Import Track dialog box

Purpose: Lets you import a BED format track file. See “To import
tracks” on page 49. Track information can appear in Gene view.

To open: In the Home tab, click Import > Track.
Select the species to which the track relates. Build Name

This list contains the available genome builds for the selected species.
Select the desired genome build.

Shows the currently assigned display color for the track. To change this
color, click Change.

Type a name to identify the imported track.

Type the location of the BED track file that you want to import, or click
Browse to select a file.

Opens an Open dialog box, where you can select the BED track file that
you want to import.

Imports the track into the program.

Cancels the import and closes the dialog box.
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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

m' FE Headers' | FE Features

i Attribute Yalue |
[lAamE Cy5 usediug) %9
\|Array bype =
A ayset S
[Comments r":-"?
|[Hyb Eemp |
|Hvb'd By %
|Karyotype |
|Polarity ==
I Purpose ,......ﬂ_
i

[

l

|

| Close
Figure 77  Microarray Properties dialog box with list of Attributes and their values

e Attribute — Displays the attributes associated with the array.

¢ Value - Indicates the value, if any, for each attribute.

Close Closes the dialog box.
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Index
Name
Value

Close

FE Headers

'+* Microarray Properties

( Attribute fFE Headers) e Fastures’
Index Name Value |

1 ‘aryColorPrentBGPopnoL 2.30181 j
2 Metric_SignallntensityRed _IsIn... |1 ] 1
3 Grid_Offset¥ 36.6617 J
4 Grid_Offsetx 0
iIs rSpatisiDetrendRMSFilteredMing, .. [1.38124

6 Metric_SignallntensityGreen_IsL... |1

7 gMonCtriMedPrent CYBGSUbSig -1

] rDarkOffsetMedian 23.8813
o ghumPopRBGOL 2540

10 (Grid_Mame 023795_D_20090427

11 COutherFlagger_Auto_BgndC_Term (39,6966

12 ‘aMegCtriSpread 2.74605 i
13 Mekric_ReproducibilityRed_BGSu.., |1 |
14 qomhﬂaw_ﬁuto_FeitB___Tem 170,903 L
15 Offsetlised 23.8813 4
14 ‘NUmFraindFeat 242710

Close
Figure 78  Microarray Properties dialog box listing FE Headers their values

Displays a sequential index to help identify FE properties.

Displays feature parameters, statistics and constants for the array.

Displays the value for each parameter, statistic and constant.

Closes the dialog box.
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FE Features Tab

+ Microarray Properties

[ Attribute’ | FE Headers [ FE Features)
;rchri a
Tndex | FestureMum |  ProbeName | glsPosAndSignf |  LogRaticError |
1 20069 |A_17_P1S003137  |true D.4416711 1.
2 30132 iA_17_P20000125 _ true 0.4153269 L
3 38586 l4_17_P15003138  |true 0.36503068 3
4 223145 |J7|_1?_P26325955 true 0.3039029 1.3
3 201944 A_17_P15003139 |true 0,39036658 1.0
s 232546 A_17_PZ0D001Z6  |true 0.38553096 1.3 |
7 16370 (A_L7_PLS003140 _ ltrue 0,231 29225 3
& 186775 “|A_17_P17090184 |true 0.31586 2.z
&) 182790 |A_17_P17090185  |true 0.20483227 0.
10 3969 A_17_P26825957 |true 0,23476312 7.2 |
i 11 67476 A_17_P17090187  |true 0.31886852 l.ﬁ‘_
12 243101 A_17_P15003147  |true 10.24765547 6.4
13 44425 A 17 P20000132  |true l0.2395461 Hl‘.‘r’?{ |
Ee————————
| Close

Figure 79  Microarray Properties dialog box listing FE Features and associated data
Listof Select the chromosome whose feature information you want to view.

chromosomes

Table of features  Displays FE features and their associated data.
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Pre-defined Peak Shape detection v2.1

Pre-defined Peak Shape detection v2.1 Parameter Settings...

Pre-defined Peak Shape detection v2.1

This peak detection algorthm "slides” a peak shape through the data searching for good fits. Please refer
to the user guide for a detalled description.

The peak shape is computed from the estimated mean and standard deviation of DA lengths of the shear
distribution, and the “signficance” of a potential fit is judged by comparing & to fits on randomized data,
using a non-parametric (rank-sigrificance) test,

v

For each peak that satisfies the nor-parametric test, a "score” is _comnute_d by testing the qual_ﬁy of the fit

Thresholds
P-value threshold (maxi For non-p tric best For reporting peaks: B.BI
Must be greater than 1j{number of randomization runs. Increase bo find more peaks)
Score threshold (minumum) for EVD-based score. Decrease bo find more peaks: ﬁ.a
Peak Shape Parameters
Estimated mean shear length distribution of sample DA ﬁ
Estimated standard deviation of the shear length distribution of sample DA Eou

T

oK Cancel

Figure 80  Pre-defined Peak Shape detection v2.1 dialog box

Purpose: This peak detection algorithm “slides” a peak shape through the
data searching for good fits. The peak shape is computed from the
estimated mean and standard deviation of DNA lengths of the shear
distribution, and the “significance” of a potential fit is judged by
comparing it to fits on randomized data, using a nonparametric

(rank- significance) test.

For each peak that satisfies the non-parametric test, a “score” is computed
by testing the quality of the fit under the assumption of an extreme value
distribution of the qualities of the fits to randomized data. The
significance derived from this test is converted to a score by computing
-log10(significance) for the peak fit. For more information, see “Predefined
peak-shape detection” on page 272.

To open: In the Analysis tab, under Event Detection, select Pre- defined
Peak Shape detection v2.1 and then click the edit icon [ .
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Pre-defined peak shape detection parameters v2.1
Parameter Comments
Thresholds
p-value threshold Maximum threshold for the nonparametric test for reporting
peaks. Value must be greater than 1/number of randomized
runs. (Increase the value to find more peaks.)
Score threshold Minimum threshold for extreme value distribution
(EVD)-based score. (Decrease value to find more peaks.)
Peak Shape Parameters
Estimated mean shear length  Type a mean to be used in the gamma distribution calculation
distribution of sample DNA for approximation of the distribution of sheared DNA
fragments.
Estimated standard deviation  Type a standard deviation to be used in the gamma distribution
of the shear length calculation of the distribution of sheared DNA fragments.
distribution of sample DNA
Other Algorithmic
Parameters
Precision of peak placement  This is the window within which the algorithm searches for
on the chromosome (in base  potential positions for the peak center. When you decrease
pairs) this window, the time it takes for the algorithm to run
increases.
Number of randomizations for  The program computes p-value and peak score through a
determination of peak number of random samplings. Increase the number of samples
significance (via to increase the accuracy of the prediction; however this also
nonparametric test) and score increases the time to do the calculation.
Window size (in bp) for Use smaller number for smaller genomes.
computing local baseline.
Desired spacing of Must be less than or equal to probe spacing on the array.
interpolated data points
between probe.
215
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Table9  Pre-defined peak shape detection parameters v2.1

Parameter Comments

Automatically re-run Selection increases accuracy, but will double the runtime.
calculation after learning
peak shape?

Use errors estimated by Error ~ Select to use the estimated error for each probe to weight its
model? contribution to the peak fit measurement.

Probe Report Settings Parameter Settings

Probe Report Settings Parameter Settings...

Probe Report Settings

Description:
This will generate a Probe report for peak detection results at the specified location, IF experiment contains
riore than one array then reports would be created at the location in a Folder with provided name.,

Report Location: ' | Browse...

oK || Cancel

Figure 81  Probe Report Settings Parameter Settings dialog box

Purpose: The Probe Report Settings Parameter Settings dialog box lets you
set the location where the program saves the probe report. A probe report
contains information about the probes in the current experimental result
in tab-separated value (*.tsv) format. It contains one row for each probe
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Cancel

Properties (of an experiment result)
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5

in the array. See “Probe Report format” on page 260 for a description of
the columns in the report. You can view probe reports and perform
further analysis on them with a spreadsheet program.

To open: Click Reports > Probe Report.

Shows the location where the program saves the probe report. You can

type a location in the text box or click Browse. See “Select report

folder” on page 234.

Generates the probe report in the selected location.

Closes the dialog box without generating a report.

 Properties for “Experiment Result”

[ Description

|
:|’4 Arrays|
|
|

| Attribute Yalue
|Array Names ET474412

MCF7ELZ

SKER3$12

T470§12
Genome Build hgl7

Expand Mon Unique Probes Flag

OFF

Intra Array Flag

OFF

Inter Array Flag

OFF

Inter Array Attribute

Mot Applicable

Feature Filker Flag

OFF

Feature Filter

Mot Applicable

Array Filker Flag

OFF

Array Filker

Mot Applicable

Aberration Filker Flag

OFF

Aberration Filker

Mot Applicable

| ShowImage ||

Save Description

|| Close

Figure 82

Properties dialog box (for experiment results)

Purpose: This dialog box lists the attributes of a saved experiment result.
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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 add a
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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File
Q0 Metrics 1
| |
! ,Erray Mame Design Ha DLRSpread ESignaITo... ESignaITo... ESignaIInt... ESignaIInt... BBGNoise... EBGNoise... E
E.LISZZSDZ_?DS_‘ZS1469814934—_-50... (014698 0,145134| 110.5152458] 122,189583) 218.093000) 366.047000 1.973420 2,995730 |
i LISZZS_D.ZT{US_ZSHE‘_QS'i4€!34_5E|... 014695 0,1451581 110,135761) 119.375901| 223.417000] 370.045000 20258560 3.099530
: U522502?05_2.51469'81‘49‘35_50'... 014635 0.147069 103.535962) 123.577717) 217.586000] 354.995000 2.101550 2872670
LIS22502705_251469514935_50.., (014695 0.144576| 105.694414] 116.206522) 220.654000) 359.622000 2057660 3.094680
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
! 3 U
| = T - — 1
:E E\;I;late || Greun By | amk Cy3 usediug) 73 Show Frequency Distribution Select Al Deselect Al Close
| 1=l
| OExcellent |
|
| |

Figure 83

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 Feature Extraction
program, while others are calculated by the ChIP application itself. These
metrics are available only for Agilent microarrays. See “To display QC

metrics of arrays and set array QC status” on page 88.
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To open: Click Preprocessing > QC Metric. Alternatively, in the
Experiment pane of the Navigator, right- click the name of a genome build,
experiment, or individual array, then 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 Array 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 design ID 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.

¢ ManualQC Flag - 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.

The following metrics are included in the table.

Metric Comments

SignalToNoiseGreen  For each channel, this metric is the Signal Intensity divided by
(and Red) BGNoise.

If this ratio is low, fail the array. A ratio over 100 indicates that the
DNA quantity is sufficient and that no significant error was introduced
during hybridization, washing, or scanning.

To display the cut-offs the program uses to score this metric, open the
current ChIP_QCMT _(date) default metric set in Feature Extraction.

220 ChIP Interactive Analysis User Guide



ChIP Interactive Analysis Reference

5

Metric

Comments

SignallntensityGreen
(and Red)

BGNoiseGreen
(and Red)

ReproducibilityGreen
(and Red)

For each channel, this metric is the median background-subtracted
signal after rejecting nonuniform outliers and saturated features.

If the signals are too low, fail the array. If the signals are marginal,
expect noisy results. Low signals can result from poor quality input
DNA or from losses during labeling and clean-up.

To display the cut-offs the program uses to score this metric, open the
current ChIP_QCMT_(date) default metric set in Feature Extraction.

For each channel, this metric is the standard deviation of negative
control probes after rejecting feature nonuniform outliers, saturated
features, and feature population outliers.

If the noise is high, examine the array image for visible
non-uniformities. High background noise is often introduced during
slide handling or from contaminated buffers.

To display the cut-offs the program uses to score this metric, open the
current ChIP_QCMT_(date) default metric set in Feature Extraction.

For each channel, this metric is the Median %CV (coefficient of
variation) of background-subtracted signal for replicate non-control
probes after outlier rejection. The calculation excludes any probe
whose average signal is below the additive noise of that channel (i.e.
Average (BGSubSignal) * Multiplicative error < Additive error / Dye
Norm Factor). After rejecting non-uniform outliers and saturated
features, the program requires at least three probes to calculate the
CV for that sequence. It then calculates the median of the CVs of the
remaining sequences. If the number of sequences that pass the filter
is less than 10, the program does not calculate this metric.

High scores on this metric may signal catastrophic failures (for
example, that the slide leaked or fell out of the rotisserie). Large
bubbles cause moderate values on this metric, but do not compromise
the results significantly.

To display the cut-offs the program uses to score this metric, open the
current ChIP_QCMT _(date) default metric set in Feature Extraction.

Group By The program displays the arrays in the table, and in the QC Metrics
Graph, grouped by the array attribute you select here.
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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 223.

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 224.

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 — Frequency Distribution
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Figure 84

Edit

Close

QC Metrics Frequency Distribution Plot

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 219.

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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Figure 86 QC Metrics Graph

Purpose: 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.

To open: Click Plot in the QC Metrics Table (see “QC Metrics Table” on
page 219).

These plots have several 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 219.

e A “Box & Whisker” plot appears to the right of the main plot for
each metric. See ““Box & Whisker’ Plot,” below.

¢ 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 user preferences to show ToolTips (see “View
Preferences” on page 252), a ToolTip appears when you place the
pointer over any bar. The ToolTip lists the value of each bar and the
name of the corresponding array. See Figure 86.

* You can right-click any bar to open a shortcut menu for the
corresponding array. The options in the shortcut menu allow you to
set the QCMetricStatus attribute for the array. See Figure 86.

e 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 4
o oy o o

Figure 86  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

226

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 87. 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 87  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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QC Report Settings Parameter Settings

QC Report Settings Parameter Settings...

[C Report Settings

Description:

This will generate a QC report for peak detection results at the specified location, IF experiment contains
mare than one array then reports would be created at the location in a Folder with provided name. To view the
report open "QCRepart bkl File in & web browser,

Report Location: I_lments and Settings'l,HsiehllS?LMv DocumentsiQe | Brawse...

OF || Cancel |

Figure 88 QC Report Settings Parameter Settings dialog box

Purpose: This dialog box lets you set the location where the program
saves the QC report. The QC report summarizes the settings of the current
analysis, and the overall statistics of each array. In addition to summary
tables, it includes four plots. The program creates the QC report in HTML
format for viewing in your Internet browser. For more information about
the contents of this report, see “QC report format” on page 263.

To open: Click Reports > QC Report.

Report Location = Shows the location where the program saves the QC report. You can type
a location in the box or click Browse. See “Select report folder” on
page 234.

0K Generates the QC report in the selected location.

Cancel Closes the dialog box without generating a report.
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Sample Attributes

Array ID Global Display Mame|  Green Sample Red Sample Polarity Extraction Status
&51469814934_1_1 LIS22502705_25146 1
l251469814934_1_2 LIS22502705_25146 1
k51469814935_1_1 LIS22502705_25146 1
l251469814935_1_2 LIS22502705_25146 1
[i2 show(Hide Attributes gEl Save Changes g,t.'—_l Cancel Changes | | t,“ Close :
—

Table of
Attributes

Show/Hide
Attributes

Save Changes
Cancel Changes

Close

228

Figure 89  Sample Attributes dialog box

Purpose: To show, hide, or edit the attributes of experiment arrays

To open: In the Experiment Pane of the Navigator, right-click an
experiment, then click Sample Attributes.

Lets you select or change the values for the attributes for the arrays in
the experiment. The columns that appear initially are the default columns
(Array ID, Green Sample, Red Sample, Polarity and Extraction Status) plus
any that have been made visible in the Sample Manager table. See the
Sample Manager User Guide. Changes you make are applied globally.

Opens the Show/Hide Columns dialog box, where you can add or remove
attribute columns from the table of attributes. See “Show/Hide
Columns” on page 242.

Saves any attribute changes you have made.
Restores attributes to their prior values, and leaves the dialog box open.

Closes the dialog box.
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Search Probes in eArray

User Defined

For complete
gene view

Chromosome

Start/Stop

# Search probes in eArray

~Set Chromosome Start-Stop
Chromosome Stark Stop

B!

) User Defined
@For complete gene view

OFDI’ aberrant region below cursor

Figure 90  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.

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.

ChIP Interactive Analysis User Guide 229



230

ChIP Interactive Analysis Reference

Scroll to Column

Select column

0K

Cancel

Scroll to Column

& Select column
Probeflanme r’ﬂ

QK || Cancel |

Figure 91  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.

Displays the columns available in the currently selected tab. Select the one
you want to display.

Scrolls the current tab so that you can see the selected column.

Closes the dialog box.

Select Color

Purpose: To select a color. Three tabs are available for selecting colors:
¢ Swatches tab - select colors based on samples (swatches)

e HSB tab - select colors based on an HSB schema (Hue, Saturation, and
Brightness)

¢ 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 on an array in an experiment, click Edit
Array Color and click the Swatches, HSB, or RGB tab.
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Recent:
0K
Cancel

Reset
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Swatches tab

+ Select Color

Recent:
||

Presview o
[ |

E a - [u] Sample Text Sample Text

. = . Samnple Text Sample Text -

| ok || Cancel

Figure 92  Select Color - Swatches tab

This tab is used to select a color based on color samples (swatches).

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.

Choose a recent color selection.
Click to select the color and close the dialog box.

Click to close the dialog box without changing the color.

Click to change swatches, HSB, and RGB colors back to the default colors.
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Saturation

Brightness

RGB Numbers

Preview

0K
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HSB tab

"+ Select Color

( Swatches fH5B) R

P O |22
s | a0
e | 10=
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G 102
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R

Preview

n - . Sample Text Sampla Text

. . . Sample Text Sample Text -

ok || Cancel

Figure 93  Select Color - HSB tab

In this tab, you can select a color based on an HSB schema (Hue,
Saturation, and Brightness).

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.

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.

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.

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.
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Cancel Click to close the dialog box without changing the color.

Reset Click to change the swatches, HSB, and RGB colors back to default values.

RGB tab

'+ Select Color

(Swatches' [ Hae fRGEY
Red [T N ——— 1025
u] a5 170 253
L T e e R S B S B R R i T R A
o a5 170 255
E'LIB e e e L T] I 2553:
1] a5 170 255
rPreview
' a | - [l Gavple Test Sample Text
! . [ | . Sample Text Sample Text -
| 0K || Cancel | |

Figure 94  Select Color - RGB tab

This tab is used to select a color based on an RGB schema.

Red Move the slider to change the amount of red in the color. Or, click the up
or down arrow to select a number.

Green Move the slider to change the amount of green in the color. Or, click the
up or down arrow to select a number.

Blue Move the slider to change the amount of blue in the color. Or, click the up
or down arrow to select a number.

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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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 return the swatches, HSB, and RGB colors back to default values.

Select report folder

% Select report folder

] a¥RepartFiles

| Cwtol

File name: k:'l,GWReportFiles

A

Files of type:;  *.* H

Save Cancel

Figure 95 Select report folder dialog box

Purpose: This dialog box lets you select the location for a gene, probe, or
QC report.

To open: Select a report from the Reports menu, then click Browse in the
dialog box that appears. See “Reports command ribbon” on page 131.

Use the standard Windows Explorer commands available in the Select
report folder dialog box to select a location for a report. Only the files
that have the same file type as the selected report appear in the list of
flies.
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File name Shows the file name of the report to be created. Type a name in the text
box.

Filesoftype  Shows the file type of the report to be created. The program creates gene
and probe reports in tab-separated value (*.tsv) format, and creates QC
reports in HTML (*.htm) format.

Open Opens the selected location.

Cancel Closes the dialog box without opening a location.
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Set genome bhuild and species for Axon design files

Set senome build and species for Axon design files.

Setting of Species and genome build for files to be imported.

Mo,

1 |Di6267_0_20090930.0al H. sapiens =W hals = Yre Healthy ] ||

File: Mame Species Genome Build Status Remove |

L any corrupt files will not be imported.
- Genome build need ko be specified for the files,

Start Import || Cancel

No.

File Name

Figure 96  Set genome build and species for Axon design files dialog box

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 45.

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.

An index number within the dialog box for each Axon file.

The names of each Axon design file selected for import.

ChIP Interactive Analysis User Guide



ChIP Interactive Analysis Reference 5

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:
e Valid - The file is a new file that can be imported.
e Healthy - The file has passed 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
replaces 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 | ] | to remove a specific design file from the list. This is
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 Normalization Parameters

Blank
Subtraction
Normalization

“+ Setting Normalization Parameters

Select Normalization:

{Description:
H - n 3 3

Subtracts the median signal of negative control spats Fram all signals on the
array.

_ Mormalization
E Elank Subtraction Mormalizatio
E Inker-Array Median Maormalization

i O Crve-bias (intra-array) Median Mormalization
: o Intra-Array Lowess (Inkensity dependent) 1

------ O ‘ariance Stabilization E_st@a_tec?tutraltenden_cy of blank probes by:

medial-w. a

OK || Cancel

Figure 97  Setting Normalization Parameters dialog box

Purpose: The Setting Normalization Parameters dialog box lets you include
and configure the normalization methods that the program applies during
analysis. See “To apply normalization” on page 103 and “Normalization
Algorithms” on page 274.

To open: This dialog box opens when you select a Normalization method
in the Preprocessing ribbon, and click @

Mark this check box to include blank subtraction normalization in your
analysis. This kind of normalization corrects for non-specific binding. It
first calculates the central tendency of the negative controls on the array
for both the immunoprecipitated (IP) and whole cell extract (WCE)
channels. It then subtracts these central tendencies from the raw signal
intensities of each feature on the array. As with all of the normalization
methods, if the method causes a probe to have a negative value for
intensity, it flags the probe as excluded. For information on this
algorithm, see “Blank subtraction normalization” on page 274.
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Click the words Blank Subtraction Normalization to display the settings
for this kind of normalization in the right pane of the dialog box. You can
configure the following setting:

Setting Description
Estimate central Selects how the program calculates the central tendency that it
tendency of blank subtracts from the raw signal intensity values.
probes by There is currently only one selection:
* median

Mark this check box to include intra-array median normalization in your
analysis. This kind of normalization corrects for dye bias within each
array in an experiment, and it normalizes the intensities of the IP channel
only. For information on this algorithm, see “Intra-array (dye-bias) median
normalization” on page 277.

Click the words Dye-bias (intra- array) Median Normalization to display
the settings for this kind of normalization in the right pane of the dialog
box. You can configure the following settings:

Setting Description

Normalize by Selects how the program computes the dye bias when it applies this
kind of normalization.

» By equalizing central tendencies of IP and WCE channels — This
method first calculates the ratio of the median IP signal intensity to
the median WCE signal intensity. Then, it multiplies the signal
intensities of the data probes by this ratio.

» By normalizing central tendency of log ratios to 1 — This method
multiplies the signal intensities of all data probes on the array by a
correction factor. This correction factor adjusts the central
tendency of log ratios of the data probes on the array to 1.

Mark this check box to include interarray median normalization in your
analysis. This kind of normalization corrects for variations from one
replicate array to another. The program calculates and applies the
normalization separately for each channel. It first calculates the median
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Intra-array
Lowess (Intensity
dependent)
Normalization

240

signal intensity over the common probes in each replicate array. It then
finds the average of these median intensities over all replicates of all
arrays. For each array, it computes the ratio of its median signal intensity
to the average of the median signal intensities of all arrays. Finally, it
normalizes data by multiplying each signal intensity by the applicable
ratio. For information on this algorithm, see “Interarray median
normalization” on page 276.

Click the words Inter- Array Median Normalization to display a
description of this kind of normalization. No settings are required.

Mark this check box to include intra-array Lowess (intensity dependent)
normalization in your analysis. This kind of normalization attempts to
correct for artifacts caused by nonlinear rates of dye incorporation, as
well as inconsistencies in the relative fluorescence intensity between some
red and green dyes. The Lowess normalization algorithm normalizes the
channels within each array using a nonlinear polynomial fit to the data,
and effectively normalizes by probes and by arrays. For information on
this algorithm, see “Intra-array (intensity-dependent) Lowess
normalization” on page 280.

If you are using feature extraction data that have been normalized by the Lowess approach,
you do not need to apply the intra-array Lowess normalization here.

Click the words Intra- array Lowess (Intensity dependent) Normalization
to display the settings for this kind of normalization. You can configure
the following settings:

Setting Description
Regression curve is Select the data for the regression curve.
fitted to + All data probes - Includes all of the data probes in the regression
curve.
* All common probes - Includes probes whose names start with
“LACC".
» Gene desert probes - Includes data for probes whose names start
with “LACC:GD".
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Variance  Mark this check box to include intra-array (intensity dependent) variance

Stabilization  stabilization normalization in your analysis. This normalization is useful
for data that is either “blank-subtracted” or “spatially detrended” but it
may have utility for data processed by other means as well. Variance
stabilization is an alternative to Lowess normalization that fits a
regression curve to signal intensities after applying an “asinh(x)”
transform to each channel. This approach uses a two-parameter error
model to compress the reported ratios of probes with weak signals after
blank- subtraction. After the transform is applied, the variance of the
reported log ratios should be independent of the signal strength. For
information on this algorithm, see “Intra-array (intensity-dependent)
variance stabilization” on page 282.

Click the words Variance Stabilization to display a description of this
normalization and the settings. The following settings are available:

Setting Description

Regression curve is Select the data for the regression curve.

fitted to « All data probes - Includes all of the data probes in the regression
curve.
» All common probes - Includes probes whose names start with
“LACC".
+ Gene desert probes - Includes data for probes whose names start
with “LACC:GD".

OK Accepts the selections and closes the dialog box.

Cancel Closes the dialog box without making any changes to the settings.
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Save

Select All
Deselect All

Show/Hide Columns

.+ Show/Hide Columns

Attribute Show in table [
Array 1D M
Comments
Global Display Mame
Red Sample
Green Sample
Extraction Status
QCMetricSbatus
Model System

Polarity
istultiPack.

Hyb Date
ArraySet
Labeling Method
Purpose

Sample Type
Project

Array Fab date

ECICT

| Save || SelectAl || Desslect Al || Close

Figure 98  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. 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.

Saves the current list of selected attributes and updates the Sample Utility
table based on the selections.

Selects all the attributes in the list.

Removes all check marks from attributes in the list.
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Close Closes the dialog box. If changes have been made, the program asks if you
want to save your changes before closing.

Track

~Track Parameter
Mame Hs_hal7_CNY_ 20080404
Species H. sapiens
Farmat bed
Genome Build hgl7
Description DEY wersion 4
rData
‘Chromosome Start Skop Mame scare strar
i R LTl T Touu - -
chry 21986595 22128634 CMY_0532 1000 +
chry 22695992 22857808 CMY_0533 1000 +
chry 22936103 26838610 CMY_4135 1000 +
chry 23042769 23186527 CMY_Z2292 1000 +
chry 23335059 23522434 CMY_2259 1000 +
chry 23599554 23764039 CMY_0534 1000 +
chry 23599554 23764039 CMY_2290 1000 +
chry 23062332 24029754 CMY_2293 1000 +
chry 24078096 24270497 CMY_2255 1000 +
chry 24506832 24654402 CMY_2291 1000 + il
chry 26838610 27123476 CMY_4156 1000 +
chry 57190244 57193802 CMY_6753 1000 +
chry 57194535 57198096 CMY_6754 1000 + '\g]
e it
Close :

Figure 99  Track details

Purpose: This dialog box lets you view 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 “User Preferences” on

page 245.
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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 alongside the selected

region for the feature.

The other columns are additional BED track file columns that can appear
for some tracks. Agilent Genomic Workbench does not support these.

Closes the Track dialog box.
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User Preferences

Purpose: This dialog box is used to set up preferences for display of
tracks, eArray information and 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.

Tracks tab

User Preferences | x|

T T T
m Miscellaneous [Llcense'
l ~Fonk |
Font Font Style Font Size

| Sansserif F.,-] ;Regular ﬂi 10 P‘:}

Track Mame Show in UL Show in Report  |Genomic Boundaries Delete

Genes Detail, .
Hs_hgl7 _CHY_Z... Dekails.
Hs_hgl7_CpGlsl...
Hs_hal7_Par_2...
Hs_hald CHY_2...
Hs_hgl&_CpGlsl,.. %ils.n:

Hs_hgla_miRMa. .. g Details, o
ar

| Impart, .. | | Delate —| Up | | Dawn |

B

Details, .

Details, .

Details, .

(0D

‘Gl[ﬂ[ll[ﬂ[ll[ﬂ

~Wisualization Parameters

Gene: Eenomic Boundaries Tracks

Orientation (Degrees) FS'D elnclude in analysis EShow Annotations
) Exclude from analysis EShow Overlaid

gShow Gene Symbals in Gene Yiew
| |

| OK | | Cancel I| [__u-':ﬂ_v_]

Figure 100 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.

Tracks List

Name of the track already loaded or imported.

Mark the check box to display the track next to Gene View.

(Not available in ChIP) Mark the check box to display the track
information in all the reports.

(Not available in ChIP) Click to use the track to define only the regions
that event detection algorithms 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.
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e Show Gene Symbols — Mark to show gene symbols in Gene View, and
clear the check box to hide them.

Genomic (Does not apply to ChIP) These options let you include or exclude the
Boundaries Genomic Boundaries from the analysis.
Tracks 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.

Miscellaneous tab

f Tracks-m' License'

| redrray User Details

LIRL |

Username kmchney@cambriaventures.com

Passwiord I********

| rError Model

Select Error Model | ' !

| ~Data Location

Data Location IlC:'I,P.giIent'l,P.giIent Genomic Workbench Like Edition 6.5.0.14%data | Browse,., |

Please specify the location where microarray and experimental data should be skared.

| Cancel .i [ Al _J

Figure 101 User Preferences dialog box - Miscellaneous tab
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eArray User
Details

Error Model

Data Location

Apply
0K

Cancel

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.
¢ URL - At present, https://earray.chem.agilent.com
¢ Username — The name registered on the eArray site.

¢ Password — The password registered on the eArray site.

(not available for ChIP) The DLR Error Model (Derivative Log Ratio). 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.

Applies any changes to the preferences.
Accepts any changes and closes the dialog box.

Cancels all changes and closes the dialog box.
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License tab

User Preferences

[ Tracks'[ Miscellaneous fm

| Flease provide license information to activate the chip functionality of Agilent Genomic Workbench,

X

Host Name = HomeOffice
|| Select analysis Application:

chip '“31

1 OServer Location

=
1| @Text License

| Please paste vour license text in the area belaw:

EATURE chip agilent 5.0 18-may-2009 uncounted HOSTID=AMNY SIGN="0002 Y
494E SCOC 7107 BLOE E42C CB26 5000 0C04 4F37 DEAD A494 CEAC Y
EZ37 35D0"

| QK || Cancel | | Apply

Figure 102 User Preferences dialog box - License tab

Purpose: The License tab allows you to display and update your ChIP
application license. This license enables the ChIP application, and allows
you to use it to analyze array data.

To open: In the User Preferences dialog box, click the License tab.
Host Name Displays the host computer name automatically.

Select Analysis  Select the Agilent Genomic Workbench application for which you have a
Application license.

Server Location  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
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Text License

0K

Cancel

Apply

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 an application license (CGH, ChIP, CH3). To
change the license, delete the old license text, and paste the new license

text in the box.

Accepts any changes you have made, and closes the dialog box.

Closes the dialog box without changing any license information.

Accepts any changes you have made, but does not close the dialog box.

View coordinates in UCSC browser

% View coordinates in UCSC browser

Mame Build
leer Track [h 'y !
Description

rList of Start-Stop

Chr Name Stark Stop |
chri hd 54022125 55122128|

OUser Defined
@For complete gene view

E Save as Track in Genomic Warkbench |

| Change...

[9]4 || Cancel

Figure 103 View coordinates in UCSC browser
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Purpose: Defines a track to upload to the UCSC Web site so that you can
see the information in the UCSC Genome Browser.

To open: Right-click in the Gene View, and select Show in UCSC.

Type a name for the track. This name identifies the track when it appears
in lists and displays.

(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:

e 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.

Mark the check box to save this track in the Tracks folder in the My
Entity List pane of the Navigator.

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 230.

Creates the track and opens the UCSC Web site, where you can display
the track and associated information. For information on using the UCSC
Web site, see the help and information provided there.

Closes the dialog box without creating a track.
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View Preferences
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Figure 104 View Preferences dialog box for ChIP

Purpose: This dialog box lets you configure how data and results appear
in Genome, Chromosome, and Gene Views.

To open: In the View tab, click View Preferences. Or, right-click in any of
the views and select View Preferences.
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View Alignment  Selects the orientation and rendering style (described below).

Option Description

Orientation

Horizontal Stacks Genome, Chromosome, and Gene Views horizontally in the
main program window. Genomic locations appear across the bottom
of each view.

Vertical Displays Genome, Chromosome, and GeneViews from left to right as

side-by-side panes in the main program window.

Rendering Style

Overlaid In Chromosome View and in Gene View, displays data and results as a
single, combined pane for all arrays. (Default)

Stacked In Chromosome View and in Gene View, displays a separate pane for

each array.

Data Visibility For each view, or all views, selects the kind(s) of data and results to
display.

In View, select the view you want to configure. To set availability of
display items for all views, select All views. Some display items are only
available for certain views and applications. When you select a display
item, it enables the item for display; for some items, you must also take
additional steps to display them. For example, you may need to configure
a specific algorithm in the toolbar.

Mark any of the following options, as available:

Display item Description/Comments

Scatter Plot The plot(s) of individual log ratio data points.

Log ratio error The log ratio error envelope is a visual representation of the log ratio
envelope error calculated by Feature Extraction.

Rendering These options control the specific appearance of data and results in
Patterns Genome, Chromosome, and Gene Views. You configure these options
separately for each type of array design.

¢ Design Type — Select the array design type for which you want to
define rendering patterns.
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e Styles — Select the display style for each of the elements in the
following table. (Elements that appear grayed-out and do not apply to
ChIP are not described here.)

Display element Details

Log Ratios Select the symbol used for log ratio data points in the scatter plots in
Chromosome and Gene Views.

Ratios Select the symbol used for ratios or probe score values data points in
the scatter plots in Chromosome and Gene Views.

Scatter Plot (Chr  Select a point size to use for display of scatter plot data points in the
View) Point Size  Chromosome View.

Rendering scatter plots for more than 10 high density arrays in the Chromosome View may
take significant time. Selecting filled circles as the rendering style for scatter plots can also
decrease performance. For faster performance, change the rendering style for data from the
filled circle to the plus (+) or cross hair sign.

Configure Scales For Log Ratios or Signal Intensities plots, mark Apply to enable the
custom scale. In Range, type the value to use as the range for the scatter
plot.

Configure Use these options to change the display of the scatter plot in the Gene
Coloring schemes  View. These options are the same as those displayed in the Scatter Plot
ToolTip in the Gene View.

To do this Follow these steps
Show or hide all ratio data » To show the data points — Mark the Ratios check box and
points select Ratio Values from the list.

+ To hide the ratio data points — Clear the Ratios check box.

Show or hide all log ratio data  « To show the data points — Mark the Log Ratios check box
points and select Log RatioValues from the list.
+ To hide the log ratio data points — Clear the Log Ratios
check box.
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To do this Follow these steps

Show or hide all probe score + To show the data points — Mark the Log Ratios check box

data points and select Probe Score Values from the list.
+ To hide the probe score data points — Clear the Log Ratios
check box.
Configure colors and ranges * Click Configure Color and Ranges. In the Set Colors and
for the Scatter Plots Ranges dialog box, type the ranges and colors you want to

use for the scatter plots. See “Configure Coloring Ranges
and Shades” on page 175 for more information.

Show Memory Displays a memory usage monitor in the eighth cell of the status bar. For
Monitor in Status  information about the Status Bar, see “Status Bar” on page 168.
Bar

0K Applies the changes you made to all preferences and closes the dialog box.
Cancel Closes the dialog box without applying changes.

Apply Applies changes without closing the dialog box.
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Whitehead Error Model Parameter Settings

Source of additive
(intensity-depend
ent) error in each

channel is:

256

Whitehead Error Model Parameter Settings...

Whitehead Error Model

Description:
If selected, per-probe error estimates will be calculated as per Whitehead Error Model method,

Source of additivelintensity-dependent) error of each channel is:

standard deviation of background pixels "’y: !

The f-value of one replicate of an array is the rate at which the multiplicative error increases with signal
intensity, Mormally it is computed For you, but you can also provide it here instead.

Fustom defned Fvalig P2

ok || Cancel

Figure 105 Whitehead Error Model Parameter Settings dialog box

Purpose: This dialog box lets you customize the advanced parameters of
the Whitehead error model. Set these parameters to optimize the
statistical calculations of the error model using training data specific to
your particular assay.

To open: Select Whitehead Error Model under Error Model in the
Preprocessing command ribbon, then click E . See “To configure the
error model” on page 106.

The options for this parameter affect the additive (intensity-dependent)
component of the estimate of the error in IP — WCE. Select one of these
sources:

¢ Standard deviation of background pixels
e Additive error as computed by Agilent Feature Extractor

¢ Observed spread of negative controls
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Custom defined Mark this check box to type a custom f-value. In the box to the right, type

5

f-value an f-value. The f-value of one replicate of an array is the rate at which
the multiplicative error increases with signal intensity. By default, the
ChIP application calculates f-values automatically. For information on the
statistical algorithm, see “Whitehead error model” on page 284.
0K Configures the Whitehead Error Model with the settings in the dialog box.
Cancel

Closes the dialog box without changing any settings.

Whitehead Per-Array Neighbourhood Model Parameter Settings

\Whitehead Per-Array Neighbourhood Model Parameter Settings...
Whitehead Per-Array Neighbourhood Model

Distance between
L L nagﬂ%ors Fb;zf
& /\
in =,
g\ [~}
L
E=
iy -
Genarmic Location (bp)
Maximum distance {in bp) For bwo probes to be considered as neighbors: |IDDD
& probe is considered "bound" if:
Pl¥ae < 0.0010 AND
EITHER

Central probeired probe above) has P(x) < b.DDlD

At least one neighboring probe(blue) has P(x) < p.l
oR

At least 1

\of the neighbarsiblue) has P{X) <E.DDSD

o || Cancel |

Figure 106 Whitehead Per-Array Neighbourhood Model Parameter Settings dialog box

Purpose: This dialog box lets you customize the parameters of the
Whitehead per-array neighbourhood model. The ChIP application uses this

model to make binding calls based on the p-values of each probe and its
neighbors.
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Graph

Parameters

To open: Select Whitehead Per- Array Neighbourhood Model under Event
Detection in the Analysis command ribbon, then click @ See “To apply
event detection” on page 111.

Illustrates the probes considered in the model. Two neighbor probes (blue)
flank a central one (red).

The program considers the probe “bound” if the average p-values for all
three probes is less than a set cut-off value, and if either of the following
is true:

e The p-values for the central probe and at least one of its neighbors
are less than set cut-off values.

e The p-value of one (or optionally, another number) of the neighbors
of the central probe is less than a set cut-off value.

For a detailed description of the statistical algorithms, see “Whitehead
per-array neighbourhood models” on page 271.

You can set the following parameters:

Parameter Comments

Maximum distance (in bp) for  The program only considers probes to be neighbors if their
two probes to be considered  genomic locations are within this threshold distance. The
as neighbors default value for this parameter is 1000 base pairs.

P(Xpar) <  This parameter refers to the average p-value for the central
probe and its neighbors.
+ The default cut-off value is 0.001.
» Decreasing the cutoff value makes the detection more
stringent.

Central probe has P(X) < » The central probe is the red probe in Figure 106.
+ The default cut-off value is 0.001.
» Decreasing the cut-off value makes the detection more
stringent.
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Parameter Comments
At least one neighboring » Neighboring probes are probes to either side of the central
probe has P(X) < probe. The blue probes in Figure 106 are the neighbors of

the central (red) probe.
* The default cut-off value is 0.1.
» Decreasing the cut-off value makes the detection more

stringent.
At least n of the neighbors * The default value fornis 1.
has P(X) < + The default cut-off value for P(X) is 0.005
» Decreasing the cut-off value makes the detection more
stringent.

0K Configures the event detection model with the parameters selected in the
dialog box.

Cancel Closes the dialog box without changing any parameters.

Whitehead Per-Array Neighbourhood Model (Modified) Parameter
Settings

This model is exactly like the unmodified model, except that in the
modified model, the number of neighbors includes the probe itself, so the
default value for n is 2 instead of 1. For information on the statistical
algorithm, see “Whitehead per-array neighbourhood models” on page 271
and “Modified model” on page 295.

Purpose: This dialog box lets you customize the parameters of the
Whitehead per-array neighbourhood model. The ChIP application uses this
model to make binding calls based on the p-values of each probe and its
neighbors.

To open: Select Whitehead Per- Array Neighbourhood Model (Modified)
under Event Detection in the Analysis command ribbon, then click & See
“To apply event detection” on page 111.
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Report Formats

Probe Report format

The probe report contains information about the probes in the current
experiment result in tab-separated value (*.tsv) format. It contains one
row for each probe in the array (or array set). The program generates a
separate file for each array, and you can use a spreadsheet program to

260

open them.

Probe report files contain the following columns, in this order:

Column Description

Name Passed through from the feature extraction program
D Passed through from the feature extraction program
Chromosome Name of the chromosome (for example, chr17)

Start Location

Control Type

IP Foreground

IP Background

WCE Foreground

WCE Background

IP Background SD

The first base pair of the chromosomal location to which the probe
binds

The type of probe. Possible values are: blank, common, data, pos,
negative, or FALSE.

Passed through from the feature extraction program. This is the
median pixel intensity for the foreground of the IP channel.

Passed through from the feature extraction program. This is the
median pixel intensity for the background of the IP channel.

Passed through from the feature extraction program. This is the
median pixel intensity for the foreground of the WCE channel.

Passed through from the feature extraction program. This is the
median pixel intensity for the background of the WCE channel.

Passed through from the feature extraction program. This is the

standard deviation of the intensities of the background pixels in the IP

channel.
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Column

Description

WCE Background SD

Norm IP Signal

Norm WCE Signal

Normalized Log Ratio

p-value

Xbar

P[Xbar]

Is In BoundRegion

Exclude

Primary Annotation

Secondary Annotation

Passed through from the feature extraction program. This is the
standard deviation of the intensities of the background pixels in the
WCE channel.

The IP channel normalized signal (foreground minus background),
after both inter- and intra-array normalizations.

The WCE channel normalized signal (foreground minus background),
after both inter- and intra-array normalizations.

The natural log (base e) of the ratio of Norm IP Signal to Norm WCE
Signal.

The difference between Norm IP Signal and Norm WCE Signal,
divided by estimated error.

The probability that the X value is due to non-biological causes.

The same as X (above), except that the distribution of Z values has a
mean of zero, and a standard deviation of 1.

Averaged neighborhood X, equal to the average of X for this probe and
for any adjacent neighboring probes (within 1000 base pairs, user
configurable)

The probability that X,,, is due to non-biological causes.

Set to 1 if this probe and its immediate neighbors within 1000 base
pairs (user configurable) have sufficiently high X, values.

Set to 1 if the feature extraction program or the analysis algorithm
flagged the probe to be excluded (that is, the normalized signal
surpassed the legal range).

Passed through from the design file. It identifies the transcript or gene
ID nearest to this probe using simple proximity heuristics.

Passed through from the design file. It typically represents features
that overlap a window centered on the probe. The specific format and
window size can vary based on the genome and array design.
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Column Description

Accession Numbers Passed through from the design file. These accession numbers
identify the gene(s) most likely to be regulated by the transcription
factor(s) to which the probe binds. These identifications are made
using a heuristic that looks for nearby genes, and checks their
direction relative to the genomic location covered by the probe.

Primary Annotation Type Passed through from the design file. It represents the relationship
between the probe and the nearby Primary Annotation, and typically
assumes a 10 kilobase pair window. The possible values are:

* PROMOTER — This probe is upstream from the transcription start
site.

» DIVERGENT - This probe is upstream from two genes that are
transcribed in opposite directions.

+ INSIDE — This probe is inside a gene.

* NONE — There are no genomic features upstream or downstream of
this probe.

Gene Report formats

The gene report contains one row for each probe in an array (or array
set), grouped by the genes to which the probes bind. It is a tab-separated
value (*.tsv) format file that you can open and analyze further with a
spreadsheet program. For multiple arrays, the program creates a separate
*.tsv file for each array. The program can create a gene report in one of
three formats:

¢ Show only gene names— A single-column report that contains only
the names of genes (and other loci) associated with the probes in the
array. The program generates this report if you mark Show only
gene names when you configure the report.

¢ Show probe information - A report that contains information about
each probe, in addition to all of the information in the Standard
Report. See the table, below. The program generates this report if
you mark Show probe information when you configure the report.

The table below describes the column content of each of these report
formats.
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Column Show only Standard Show probe Description
gene names report information
Gene included included included The primary name of this gene as

specified in the design file. If more
than one probe binds to the gene,
the gene name appears only for the

first probe.

Chromosome included included The chromosome on which this gene
is located.

Start included included The first base pair of the locus to

which this probe binds.

End included included The last base pair of the locus to
which this probe binds.

Min P[Xbar] included included The best (minimum) of the P[Xbar]
values of the probes for this gene.
For a description of P[Xbar] see the
probe report format.

Probe Name included The name of this probe.

Type included See “Primary Annotation Type” in
the probe report format.

Normalized included The natural log (base e) of the ratio

Log Ratio of Norm IP Signal to Norm WCE

Signal. See the probe report format.

QC report format

The QC report summarizes the settings of the current analysis, and the
overall statistics of each array. It also contains scatter plots and
histograms that allow you to graphically display the overall results of the
analysis. The program creates a separate QC report for each array in your
experiment. Each report is a folder that contains an HTML file that you
can open in an Internet browser, along with the graphics (*.png files)
linked to the HTML file.
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Summary

The summary table describes the overall statistics of the array, and the
settings of the analysis. It contains the following specific information:

264

Item

Description

Total number of
replicate sets

Total number of
Probes

Significant Probes
(p <0.001)

Bound Probes

Segments

Normalizations

Error Models

The number of replicate arrays (or array sets) that the program
grouped together for this analysis.

The total number of probes on the array.

The number of probes with p < 0.001, as calculated by the analysis.

The number of probes that satisfy the requirements of the event
detection model.

A segment is a contiguous sequence of bound and unbound probes
that satisfy certain conditions. This item reports the number of bound
segments, and the number of genes that correspond to these
segments.

The kind(s) of normalization that the program applied during analysis.

The error model the program used to calculate binding probabilities.

Details for replicate sets

Item

Description

Slide Name
Number of Probes

Bound Probes

Derivative Log ratio
spread

The name of the microarray slide detailed in this section.
Number of probes on the slide.

The number of probes on the slide that satisfy the requirements of the
event detection model.

An indicator of the noise in the experiment, and thus the minimum log
ratio difference required to make reliable binding calls. For ChIP
experiments, this value typically can be up to 0.5 (or even higher). For
information on how the program calculates this value, see
“Normalization Algorithms” on page 274.
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Item Description

Normalized Similarity in the normalized intensities from both channelsin a

Red/Green two-color experiment. The correlation is based upon negative control

Correlation (Rz) probes and gives an indication of the amount of dye bias present.

IP vs WCE Scatter plot of normalized intensities of the IP and WCE channels. See
Figure 107. Well-matched distributions indicate efficacy of
normalization. The distributions may not match if a large proportion of
genomic loci represented on the array are enriched, as might be the
case for the characterization of a general transcription factor.

Enrichment (logscale)  Scatter plot that shows the enrichment ratio as a function of a probe’s

ratio vs Intensity signal intensity. See Figure 108. The distributions may not match if a
large proportion of genomic loci represented on the array are
enriched, as might be the case for the characterization of a general
transcription factor.

Normalized Intensity ~ Histogram that shows the distribution of normalized signal intensities,

Distribution by channel (red and green). See Figure 109. In general, a symmetric
distribution that is free from skew indicates effective normalization.
However, you can expect probes that are genuinely enriched to create
additional density on the positive side of the distribution.

Normalized Ratio Histogram of the distribution of normalized log, ratios. See Figure 110.

(logy) Distribution In general, a symmetric distribution that is free from skew indicates
effective normalization. However, you can expect probes that are
genuinely enriched to create additional density on the positive side of
the distribution.

ChIP Interactive Analysis User Guide 265



5

266

ChIP Interactive Analysis Reference

IP vs WCE
100000
1o0aof
1000 =
& m B
100y .g ]
10

10 100 1000
WCE

p=0.00

001 =p=0005 -

0.005=p=0.01

10000

100000

p=0.0m

Eound o
Control

Figure 107 Example scatter plot of IP vs WCE intensities
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Example scatter plot of enrichment ratio versus intensity. This plot uses the

same probe color legend as in Figure 107.
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Figure 109 Example histogram of normalized intensity distribution. The distributions ap-
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QC report format
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This chapter provides implementation details for the algorithms used in
the ChIP application of the Agilent Genomic Workbench. The ChIP
algorithms allow for microarray normalization, and facilitate the statistical
analysis of regions with an overabundance of probe signal.

If you plan a chromatin immunoprecipitation on chip (ChIP-on-chip)

analysis, this chapter provides an overview of identification of

protein-bound regions. Further contents follow the logical order of an

analysis workflow after data import. The first set of topics compares and
contrasts the normalization approaches, based on the algorithmic
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procedures. The next section presents methods to arrive at error
estimates. The final section explains the peak detection algorithms used in
the Agilent Genomic Workbench.
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Peak Detection and Evaluation Overview

ChIP-on-chip is a powerful technology to explore gene regulation by
determination of precise genomic locations where a protein is bound.
Typical ChIP microarrays have a high number of probes that

cover both coding and noncoding DNA sequences. The Agilent Genomic
Workbench detects robust peaks of probe signal that correspond to the
chromatin immunoprecipitation. The Agilent Genomic Workbench also
provides genomic visualization of the statistical analysis for identifying
and evaluating regions of bound DNA.

Whitehead per-array neighbourhood models

One set of algorithms used in the Agilent Genomic Workbench to detect
protein-DNA binding events is comprised of the two Whitehead
neighbourhood models. These methods analyze the distribution of all
probes on each array, to identify robust regions of increased probe signal
(“peaks”).

These algorithms examine groups of probe triplets that are significantly
enriched, for robust detection of binding events. For example, in a
probe-rich region, the area enriched by bound protein may span several
probes. (See Figure 111 below.) In this case, probe signal attenuation is
often observed at the genomic boundaries of the ChIP fragment. The
Whitehead model samples every probe and its immediate upstream or
downstream neighboring probe, to identify a robust estimate of the
location of bound protein.

-~ -""'\-\.\_H_‘ .
o __f/. ~— Probe Signal
L L F— GenomicElements
DD DD DD D EDEEEEE @ @ =3 Probes

Figure 111 A graphical representation of the probe signal perturbation caused by a
protein-DNA binding event, such as a transcription factor (TF)
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Predefined peak-shape detection

A second algorithm used in the Agilent Genomic Workbench to detect
protein-DNA binding events is the predefined peak-shape detection
algorithm (PDPD). This method uses the expected distribution of sheared
DNA fragments to model the shape of increased probe signal (“peaks”).

The algorithm assumes that probes will show signal enrichment in a
manner that is proportional to two factors — the enrichment at the peak
center and the distance of the probe from the peak center. Probes that are
farther away from the peak center (that is, the chromosomal position of
the antibody target) will show enrichment only for longer fragments that
span both the probe location and the peak center.

Definitions used in the statistical algorithms sections

This chapter uses these abbreviations and mathematical symbols:

Abbreviation or symbol

Definition

IP,IP

WCE, WCE

MAD
ul

left

In a ChIP-on-chip experiment, the signal channel is called the
IP or immunoprecipitated channel.

In a ChIP-on-chip experiment, the background channel is
called the WCE or whole cell extract channel.

The probe intensity from either the IP or WCE
Any distribution of probe signals

A vector of values, also known as an array, is a
one-dimensional matrix and is identified by the symbol A.

The median absolute deviation

User interface for the Agilent Genomic Workbench — for entry
of user-defined values into algorithms

Refers to probes closer to the front of a chromosome
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Abbreviation or symbol

Definition

right

M versus A

Refers to probes closer to the end of a chromosome

Refers to the M vs. A plot, or a plot (usually log - transformed)
which relates the ratio of intensities between channels to the
average of intensities between channels. Examination of such
a plot can reveal trends due to systematic errors.
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Normalization Algorithms
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Changes in probe signals within a microarray and across samples may be
attributed to protein-DNA binding events or to systematic variation. To
answer the biological questions that the ChIP experiment was designed to
address, you need to measure only the true variation from a binding
event. Application of data normalization allows you to limit the systematic
variation in the data, such that true biological variations are more readily
detected.

The Agilent Genomic Workbench can import data that has already been
normalized by Agilent Feature Extraction software, or it can optionally
apply user-defined procedures for both intra- and inter-array
normalization. For example, if you use the Lowess normalization that
Feature Extraction performs on Agilent two-color data, you do not have to
normalize the data files again in the Agilent Genomic Workbench. For
more information about Lowess normalization, refer to the Agilent Feature
Extraction User Guide.

The normalization scheme provided by the Agilent Genomic Workbench
contains both intra- and inter-array procedures. If you do not use the
normalizations from Feature Extraction, each normalization step may be
combined with any of the other normalization steps. It is important to
make sure that the normalization steps and options are appropriate for
your particular experimental design. The following sections describe each
normalization procedure available in the Agilent Genomic Workbench.

Blank subtraction normalization

The blank subtraction normalization subtracts from all signals on the
array a measure of central tendency of the signal from negative control
probes. This gives a more robust estimate of the true signal ratio,
independent of nonspecific binding.

Blank subtraction is a method to transform the data prior to the
application of normalization algorithms. Data transformation is the process
of applying mathematical modifications to the values of a variable. When
you use a data transformation method such as blank subtraction, the
Agilent Genomic Workbench recalculates the signal data values, and uses
them in any subsequent analyses that you perform.
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A more nuanced version of blank subtraction is available in the Agilent Feature Extraction
software.

The Agilent Genomic Workbench uses median subtraction to estimate the
central tendency of control (blank) probes:

Median subtraction

Purpose This normalization procedure corrects for nonspecific binding. It uses all
control probes — the ones that do not overlap with protein binding events
— as a baseline measurement for array probe signals.

Use Median blank subtraction uses the median of the negative control probes
as a baseline. You apply this normalization if you know that some probes
do not hybridize during an experiment. If the data are noisy or contain
nonspecific binding on the control probe set (yielding outliers), then
median blank subtraction may yield unwanted results. For example,
subtraction of a large median estimate from the experimental probes, can
produce negative probe signal values across the array.

Algorithm  The program computes corrected intensities for both the
immunoprecipitated (IP) and whole cell extract (WCE) channels, by
subtraction of the background intensities from the foreground intensities.
It then applies the normalization steps to these corrected values:

I I

= normalized (1 F_hx_ig&l..‘nf}

Ir IP forepround -

Loy = normalized(] WCE forsgrownd I Wfﬂhx.’{gawm')

Given a data vector for each probe on each array:

1 Compute the median of the negative control probes on the array for the
IP and WCE channels.

2 Subtract the median from the signal intensities of every probe on the
chip for both channels.

3 Flag any probes with a negative normalized signal for exclusion from
further analysis.
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Interarray median normalization

Purpose

Use

Algorithm

The interarray median normalization algorithm normalizes the median
signal in both channels across all of the arrays in an experiment.

To increase the statistical power of the experiment, you often do
microarray experiments with replicates. Furthermore, many ChIP-on-chip
microarrays come in sets of multiple arrays. Because each array is a
separate physical entity, variations between these arrays may exist due to
differences in sample preparation, instrumentation, and hybridization. To
facilitate the comparison and combination of values from these different
arrays, the Agilent Genomic Workbench offers interarray normalization as
a linear transformation of the signal data values on each array, for each
channel.

If you have replicate arrays, or more than one array for a given genomic
ChIP- on-chip experiment, use the interarray median normalization
algorithm to ensure that comparisons between probe values are robust,
and differences are not due to systematic variation.

Before application of the normalization, the program computes corrected
intensities for both the immunoprecipitated (IP) and whole cell extract
(WCE) channels, by subtraction of the background intensities from the
foreground intensities. It then applies the normalization steps to these
corrected values:

I

I, = normalized (1 E':!Jac:igal-'.rﬁ}

IP foreground -
Iiyep = normalized(] WCE forsgrownd I Wfﬂz'uc."{gawm')
1 Create an array A as the intersection of probes between all arrays.

For each array:

2 Compute the median of the common control probes on the array
(denoted “LACC” inside the design file). If there are no common control
probes in the design, the Agilent Genomic Workbench uses all the
probes on the array.

3 Compute the median intensity of each channel of the common probes in
A.

For each channel:
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4 Calculate the target median tm as the mean of the medians of blanks
on each array.

5 Calculate the normalized signal S as:
S =(signal — median{blanks))* tm | median( A)

6 Flag any probes with a negative normalized signal for exclusion from
further analysis.

Intra-array (dye-bias) median normalization

Interarray normalizations control for chip-wide variations in intensity, due
to inconsistent washing, inconsistent sample preparation, or other
microarray technology imperfections. Two-color array experiments contain
signal ratios determined by the concurrent use of contrasting dyes. The
normalized values for two-color data are determined by the ratio between
the signal and control channels. Dye-related artifacts can affect the
intensities of these ratios. The intra-array (dye-bias) median normalization
attempts to correct for artifacts caused by nonlinear rates of dye
incorporation, as well as inconsistencies in the relative fluorescence
intensity between some red and green dyes.

The intra-array median normalization algorithm normalizes the channels
within each array so that medians are equivalent. This algorithm is a
linear transformation. However, another normalization procedure, termed
Lowess, applies a nonlinear normalization, and effectively normalizes by
probes and by arrays. The Lowess approach is described in the next
section.

If you import the data from the Feature Extraction software using the Lowess approach,
then you need not apply the intra-array median normalization.

You have two options for intra-array normalization:
¢ Equalizing the IP and WCE channels

¢ Normalizing central tendency of log ratios to 1

For details, see the two subsections below.
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Purpose

Use

Algorithm

Equalizing the IP and WCE channels

This normalization procedure corrects for dye-bias artifacts by
transforming the WCE signal values. The algorithm uses the median values
from both channels to calculate a transform, then applies the transform to
correct for intensity differences between the dyes used in each channel.

Equalization of the IP and WCE channels uses the median of the
nonexcluded probes in each channel. You apply this normalization if you
have a two-color experiment without previous normalization steps (such
as those available in the Feature Extraction software). Normally, this
approach works well if you have a large number of regions in which you
expect the ratio between signals to deviate from the value 1 (which
indicates no change). However, if the majority of the genome is expected
not to change probe value intensities between each channel, it may be
appropriate to normalize the median of log ratios to 1, to avoid variance
that can result from this algorithm.

Before application of the normalization, the program computes corrected
intensities for both the immunoprecipitated (IP) and whole cell extract
(WCE) channels, by subtraction of the background intensities from the
foreground intensities. It then applies the normalization steps to these
corrected values:

I I

= normalized (1 _E'-'_!uc:igal.'.rﬁ}

Ir IP foreprownd -

Lyyeg = normalized(Iiyeg puregrouns = Imwersacigromnd

For each array:

1 Compute the median of the nonexcluded probes on the array for the IP
and WCE channels.

2 Calculate the dye bias as the ratio between the medians of the IP and
WCE channels.

For each WCE signal:

3 Transform the signal by multiplying the signal by the dye bias factor
obtained in step 2.

4 Flag any probes with a negative normalized signal for exclusion from
further analysis.
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Normalizing central tendency of log ratios to 1

Purpose  This normalization procedure corrects for dye-bias artifacts by
transforming the WCE signal values. The algorithm uses the median values
from both channels to calculate a transform, then applies the transform to
correct for intensity differences between the dyes used in each channel.

Use This normalization should be applied if a two-color experiment is used
without previous normalization steps (such as those available in the
Feature Extraction software). Normally, this approach works well if the
majority of the genome is expected not to change probe value intensities
between each channel. If there are a large number of regions in which the
ratio between signals is expected to deviate from the value 1 (indicating
no change), it may be appropriate to normalize the median of log ratios to
the central tendency of the IP and WCE channels. Equalizing the IP and
WCE channels uses the median of the nonexcluded probes in each
channel.

Algorithm  Before application of the normalization, the program computes corrected
intensities for both the immunoprecipitated (IP) and whole cell extract
(WCE) channels, by subtraction of the background intensities from the
foreground intensities. It then applies the normalization steps to these
corrected values:

I I

= normalized (1 _E'-'_!uc:igal.'.rﬁ}

Ir IP foreprownd -

Lyyeg = normalized(Iiyeg puregrouns = Imwersacigromnd

For each array:

1 Compute the median of the nonexcluded probes on the array for the IP
and WCE channels.

2 Calculate the dye bias as the ratio between the medians of the IP and
WCE channels.

For each WCE signal:

3 Transform the signal by multiplying the signal by the reciprocal of the
dye bias factor obtained in step 2.

4 Flag any probes with a negative normalized signal for exclusion from
further analysis.
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Intra-array (intensity-dependent) Lowess normalization

Purpose

Use

Intra- array normalization attempts to correct for artifacts caused by
nonlinear rates of dye incorporation, as well as inconsistencies in the
relative fluorescence intensity between some red and green dyes. The
Lowess (LOcally WEighted polynomial regreSSion) algorithm normalizes
the channels within each array using a nonlinear polynomial fit to the
data, and effectively normalizes by probes and by arrays. The Lowess
approach is also available in the Agilent Feature Extraction software. You
can find more information about the application of Lowess in the Feature
Extraction software in the Agilent Feature Extraction User Guide.

If you import the data from the Feature Extraction software using the Lowess approach,
then you need not apply the intra-array Lowess normalization here.

This normalization procedure corrects for dye-related artifacts in

two- color experiments that cause the Cy5/Cy3 ratio to be affected by the
total intensity of the spot. A transform yields the log of the ratio of the
signals versus the log of the intensities of the spot. A nonlinear fit is
applied to a moving window across the data to obtain a good fit. This fit
is used to normalize the data to a more linear response.

The algorithm attempts to correct for artifacts caused by nonlinear rates
of dye incorporation, as well as inconsistencies in the relative fluorescent
intensity between some red and green dyes. In the absence of bias, the IP
signal should be independent of the WCE signal, and thus the data points
would be scattered symmetrically around the 45° line.

In many cases, these artifacts can cause the graph of the IP versus WCE
signal to be curved. The Lowess transform fits a polynomial curve through
the data and uses this curve to adjust the WCE values for each
measurement. When the resulting normalized data are graphed versus the
adjusted control values, the points are distributed more symmetrically
around the 45° line.

The regression curve can be computed using the signals in either all data
probes, all common probes (probes whose names starts with “LACC”), or
an even smaller set using the all gene- desert probes (probes whose names
start with “LACC:GD”).
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This option does not determine which probes are normalized; all data probes are always
normalized.

If Lowess is applied, blank subtraction and interarray median
normalization are turned off.

Algorithm  This is a straight implementation of the Lowess method.! Before
application of the normalization, the program computes corrected
intensities for both the immunoprecipitated (IP) and whole cell extract
(WCE) channels, by subtraction of the background intensities from the
foreground intensities. It then applies the normalization steps to these
corrected values:

I

I, = normalized (1 E':!Jac:igal-'.rﬁ}

IP foreground -

Iiyep = normalized(] WCE forsgrownd I Wfﬂz'uc."{gawm')

The Lowess method corrects for dye-bias artifacts by log transforming the
IP and WCE signal values. The transform yields the log of the ratio of the
Iip/Tycg signals against the log of the intensities (where intensity is the
square root of the product Ijp*Iycg). A nonlinear fit is applied to a
moving window across the data to obtain a good fit. This fit is used to
normalize the data to a more linear response.

For each array:

1 Add a constant value to every I;p and Iy value to avoid the problem
of taking logarithms of negative values in subsequent steps.

2 Compute the signal ratio of the Ijp/Iycp channels for the nonexcluded
probes on the array.

3 Calculate the signal intensity of the square root of the product of the
I;p and Iygp channels for the nonexcluded probes on the array.

4 Log;, transform the ratio and intensity values.

The resulting data are partitioned into a set of overlapping intervals, and
a polynomial function is fit to each partition. For curved data trends,
lower- degree polynomials (such as 1°, which yields a straight line) tend to
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Interpretation

approximate the data very well within a small neighborhood, but
deteriorate quickly. Higher-degree polynomials tend to overfit the data.
The algorithm therefore uses a lower-degree polynomial fit across each
partition created by the sliding window. A weighting function is applied to
the data points to fit the polynomial function such that points farther
away contribute less to the fit.

5 Partition the data obtained in step 4 into n overlapping regions. The
smoothness of the fit curve is inversely proportional to the size of the
regions.

6 Starting with the first partition, apply the weighting function to the
new data neighborhood.

71 Fit a polynomial of degree d to the weighted data using least-squares
regression for that region.

8 Move forward to the next partition and apply step 6 and step 7. Stop
at the n'h partition.

Lowess uses well-known techniques such as least-squares regression, and
does not rely upon a set function to be fit to the data. However, it should
be emphasized that the Lowess transform must be run on each data set,
every time, and cannot be transferred to different data sets, as a slightly
different result will occur.

Intra-array (intensity-dependent) variance stabilization

Intra-array normalization attempts to correct for artifacts caused by
nonlinear rates of dye incorporation, as well as inconsistencies in the
relative fluorescence intensity between some red and green dyes.

The Lowess normalization algorithm normalizes the channels within each
array using a nonlinear polynomial fit to the data, and effectively
normalizes by probes and by arrays. The variance stabilization method? is
an alternative to Lowess normalization that fits a regression curve to
signal intensities after applying an arcsinh(x) transform to each channel
rather than a log(x) transform. The arcsinh(x) transform attempts to
adjust the variance so that it is more consistent across the range of the
data set.
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If you import the data from the Feature Extraction software using the Lowess approach,
then you need not apply Variance Stabilization here.

Purpose The variance stabilization procedure corrects for dye-related artifacts in
two- color experiments that cause the variance of the intensities between
the dye channels to be affected by the total intensity of the spot. This
variance can be described as a relationship between the standard
deviation of a given spot and the mean intensity of the spot. Log ratios
are often skewed because of this trend. The variance stabilization
approach uses a two-parameter error model to compress the reported
ratios of probes with weak signals after blank-subtraction. After the
transform is applied, the variance of the reported log ratios should be
independent of the signal strength.

Use This normalization technique is based on the observation that in
two- channel microarray experiments, increases in raw signal intensities
tend to be accompanied by increases in variance between the channels.
Log transformation yields a better trend with values that are more
normally distributed, but suffer from intensity-dependent variation. The
transformation therefore attempts to find the parameters of a transform
that yields constant variance across the range of the data set.

Interpretation  Variance stabilization allows quantitative analysis of log ratios between
channels in two-dye microarray experiments by ensuring that the variance
is uniform between all levels of signal intensity.
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Error modeling aids in the separation of true biological events, such as
protein- DNA binding interactions, from signals that arise from artifacts in
the measurement technology. You use error modeling to adjust the ratios
(or signal intensities) according to an estimate of confidence in the ratio
(or intensity) reported by a probe. The parameters for error calculation
may include probe quality measures, or may be calculated from the
distribution of probe values on each array. Likewise, the error model may
be generated prior to data import, in the Agilent Feature Extraction
software, or may be determined by the Agilent Genomic Workbench
software.

Whitehead error model

Purpose

The purpose of the error model is to estimate how values measured on
the array should be adjusted to reflect the confidence in their
measurements. The confidence of such events is calculated based on the
confidence of a gain in probe signal intensity.

For example, an intensity ratio with the value “3” can correspond to any
intensity measurements in one channel that are three times higher than in
the other channel. If the ratio of “3” corresponds to an intensity of 30 in
one channel and an intensity of 10 in the other channel, this ratio is
considered to be low in confidence, because the measurements are so
close to the noise level. On the other hand, a ratio of “3” that corresponds
to an intensity of 30,000 in one channel and an intensity of 10,000 in the
other channel is much more reliable.

The probe signal confidence is reported as a “p-value”, a parametric
measure of how likely it is to observe a probe signal intensity of equal or
greater magnitude, according to the error model. The significance of a
p-value is scored over a range of 0 to 1. Significant events have p-values
close to 0 (p < 0.001); events that likely are due to systematic variations
have p-values close to 1.

The Agilent Genomic Workbench computes a p-value from the distribution
of probes on each array:
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¢ P(X) - An intensity-based p-value for each probe, derived from a
variant on the X,., quantity, as described by the Rosetta compendium.

Use The error model selects robust probe signals to include in the Whitehead
per-array neighbourhood model, and therefore is “on” by default. The
Whitehead error model is generally used for error modeling in the Agilent
Genomic Workbench. However, if your data include probe quality scores
from the Feature Extraction software, you may choose to use the Feature
Extraction error model to see if the biological results are closer to those
expected. For more information on the Feature Extraction error model,
please refer to the Agilent Feature Extraction User Guide.

Algorithm  The algorithm obtains a p-value, termed P(X), by first computing an “X”
value for each probe. This quantity “X” correlates with the log ratio, but
imparts a correction for low intensities.

The program computes intensities for both the immunoprecipitated (IP)
and whole cell extract (WCE) channels, according to the normalization
options described in the previous sections:

I

I, = normalized (1 E':!Jac:igal-'.rﬁ}

IP foreground -
Iiyep = normalized(] WCE forsgrownd I Wfﬂz'uc."{gawm')

If no normalization steps are applied, then the intensities I for the IP and
WCE channels are used directly.

1 Calculate the standard deviations of the IP and WCE channels. You may
calculate this measure of variance from one of the following;:

The standard deviation of background pixels. This is the default
option. In such cases, the error model is based on the overall
performance of the microarray.

The observed spread of the negative controls. An estimate of the
variance of negative control probes gives a good indication of the
error inherited by every probe on the array, due to technological
limitations. However, it has not been tested for all situations.

The additive error as computed by the Agilent Feature Extraction
software. For more information, refer to the Agilent Feature
Extraction User Guide.

2 Calculate the value f as a factor to adjust the symmetry of the
distribution of X. You may define this value, or the Agilent Genomic
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Workbench may calculate it automatically. To calculate the value of f,
the Agilent Genomic Workbench performs an iterative search of all
values of f such that the difference between the values for X < 0 are
minimized for probes in the highest and lowest quartile:

a Create an array A that includes the values from all nonexcluded,
noncontrol probes in the bottom 25th percentile by WCE, with an X
value less than O.

b Create an array A’ that includes the values from all nonexcluded,
noncontrol probes in the top 25th percentile by WCE, with an X
value less than 0.

Beginning with an initial estimate of f = 1.0, iterate over the following
steps until convergence is met, or 50 iterations have occurred:

¢ Using the current value of f, assemble a distribution D by computing
X for every member of A, using the equation below. Append both the
X-value and -X to the distribution.

d Using the current value of f, assemble a distribution D’ by computing
X for every member of A’, using the equation below. Append both the
X-value and -X to the distribution.

e Compute the difference between the standard deviations of D and D’.

f Report convergence if the difference computed in step e is less than
0.0001, or 50 iterations have occurred. Otherwise, update f as the
previous value of f, multiplied by the ratio of the standard deviation
of D’ to the standard deviation of D.

3 Compute X for each probe, using the value of f computed in step 2:
I P I WCE

X =
\/f*( » +yez) (O + Oz )

4 For each probe, compute P(X) as the probability of observing a value
equal to or greater than X, assuming a normal distribution with the
computed mean and standard deviation.

b5 For each data probe ¢, compute a Z-score based on the X-values.
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Replicate error model

The Whitehead error model in the Agilent Genomic Workbench supports
the use of multiple biological or technical replicates. The program extends
the error model for replicates by first defining X, and then allowing for
multiple arrays in the calculations:

Y = IP-WCE
Sip_wcE
IP-WCE

= —2 -
NOip ¥ Opcg
IP-WCE

2 2 2 2
«/fz(clp, mult ¥ OWCE, mult) * O1p, add ¥ SWCE, add

IP-WCE

2 2 2 2
sz(IP + WCE™) + GiP,add + OWCE, add

The denominator can be broken into its constituents:

2 2
Sp = N IPY + %P, add

and

2 2
OSwce = J(f' WCE)" +OpycE, ada

Then define:

_|L
o

where L = log(IP/WCE).

The average log ratio is a weighted average of the replicate log ratios
where each weight is:
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w, =

L
2
o).

where L; is the log ratio of the ¢-th replicate, so the log ratio of the probe
is:

1
Lavg = zwiLi
Wi
Then, working backwards from this averaged log ratio, define the weighted
average of Xs:

_ Lavg

avg ~ o,

avg

where the error in the averaged log ratio can be shown to be:

GL,”g = _....l..._
N2 Wi
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Peak Detection Algorithms

The Agilent Genomic Workbench detects robust peaks of probe signal that
correspond to binding events. You typically normalize these probe signals,
and apply an error model, as described in previous sections of this
chapter. The normalization allows for direct probe-to-probe intensity ratio
comparisons, and comparisons of biological or technical replicates. Error
modeling estimates how values measured on the array should be adjusted
to reflect the confidence in their measurements. The Agilent Genomic
Workbench also provides genomic visualization and evaluation of the
statistical analysis. Agilent offers two peak detection algorithms in the
Agilent Genomic Workbench to identify and evaluate regions of bound
DNA in a genomic context.

Whitehead per-array neighbourhood models

One set of algorithms used in the Agilent Genomic Workbench to detect
protein-DNA binding events is comprised of the Whitehead per-array
neighbourhood models. These methods use the distribution of all probes
on each array to compute robust regions of increased probe signal
(“peaks”™). The algorithms do this by examining groups of probe triplets
that are significantly enriched. The Whitehead models sample every probe
and its immediate upstream or downstream neighboring probe, to identify
a robust estimate of the location of bound protein. See Figure 112.
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Purpose

Use

Algorithm:
P(Xneighb)
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Figure 112 A graphical representation of the probe signal “neighbourhood” used in the
Whitehead model. The diagrams show the binding event as a transcription
factor (TF), and the resultant signals from discrete probes in the binding re-
gion. The Whitehead per-array neighbourhood models use probes in the im-
mediate vicinity of the probe signal (here represented as a triplet) to evaluate
whether the local increase in signal intensity is likely to represent a binding
event.

Original model

The following outlines the original Whitehead per-array neighbourhood
model in the Agilent Genomic Workbench. Many of the methods described
below are also used in the modified Whitehead per-array neighbourhood
model, which is detailed under “Modified model” on page 295.

Typical ChIP-on-chip microarrays use discrete probes that cover coding
and noncoding genomic DNA. Because a protein-DNA binding event may
span regions described by several distinct probes, you need a strategy to
aggregate and evaluate such probe signals into a robust region of
increased signal intensity. Such regions are termed “peaks”. Peak detection
is a method to identify binding events from complex genomic data.

After normalization of the data and application of an error model, the
data analysis typically shifts from “low-level” analysis to “high-level”
analysis. In low-level analysis, the program applies statistics at the probe
level to account for systematic variations, and correlates quality
information about probes with signal intensities. In high-level analysis,
biological events are catalogued, statistically examined, and collected into
information about biological annotation, pathway, and network. The peak
detection algorithms in the Agilent Genomic Workbench provide a bridge
between low-level and high-level analysis, enabling a complete data
analysis workflow for ChIP-on-chip experiments.

The Whitehead model uses two types of p-values, and then employs a
heuristic that uses both values to predict whether a probe represents a
binding event rather than noise in the data. These p-values are:
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¢ P(X) - The intensity-based p-value for each probe, derived from the
Xgev quantity. P(X) represents the error- corrected significance of the
probe ratio. The Agilent Genomic Workbench may calculate this value
directly, from the distribution of probe signals on each array, or you
may import the value from the Agilent Feature Extraction software, by
selecting the Feature Extraction error model.

* P(Xpeighn) — A related p-value that uses the intensities of probes that
represent regions of the genome that are close to each other. The
program calculates this value using the adjacent probe triplets described
in the introduction to this section.

Although the binding events (or epigenetic marks) assayed by
ChIP-on-chip occur at genomic loci with base-pair resolution, you expect
signals to span several hundreds of bases, due to the size of the DNA
fragments produced by shearing (see Figure 112 on page 290). Therefore,
if a peak is biologically genuine, you can expect that positive signals in a
probe are corroborated by the signals of probes that are its genomic
neighbors, provided the probes are close enough to each other.

The program computes this corroboration in terms of Xneighb, an extension
of the p-value calculated as part of the Whitehead or Feature Extraction
error model. The value X o, is a simple average of the X value of a
given probe with its genomic neighbors. The program applies a distance
threshold to determine whether neighboring probes are close enough to be
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considered in the average of the probe triplet described in the
introduction to this section. If not, it uses a value of X = 0 instead. X cjgnp
is calculated as follows:

1 Compute the mean X value for each probe on all arrays through the
following simple function:

X X has no neighbor within range
(X +X _'e;r:) X has neighbor on the left only
. 7 within range
X=— (X+X right) X has neighbor on the right
2 only within range
(X .. + X + X, ) Xhasneghbors on the left and
ieft right - L
3 right within range

2 Compute the distribution D as all mean X values of all probes on all
arrays.

For each probe on all arrays:

3 For each data probe 7, compute a Z-score based on the mean X value.

4 Compute the p-value of the mean X-value by evaluation of the area
under the normal Gaussian curve from Z to infinity.

P(X) is the area under the normal curve from Zto infinity. The distribution of values for X are
presumed to be Gaussian.

Whether a set of enriched probes identifies a genomic location at which a
protein is bound is subject to several user-defined parameters. The Ul
allows specification of:

¢ The maximum distance (in bp) for two probes to be considered as
neighbors (default: 1000 bp)

¢ P(X) and P(Xbar) criteria for a probe to be considered “bound” to
another probe, extending a binding event area

A probe identifies the location of a “bound” protein if either of the
following user conditions are met:
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¢ The calculated p-value, P(Xbar), is less than a threshold defined in the
Ul (default: 0.001) and:

The error model p-value, P(X), for the central probe is less than a
threshold defined in the UI (default: 0.001) or:

The error model p-value, P(X), for at least one neighboring probe is
less than a threshold defined in the UI (default: 0.1).

¢ The calculated p-value, P(Xbar), is less than a threshold defined in the
Ul (default: 0.001) and:

The number of neighbors defined in the UI (default: 1) has an error
model p-value, P(X), less than a threshold defined in the UI (default:
0.005).

The decision tree to call a probe “bound” is summarized in the following
table and diagram:
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Table 10 Parameters for Whitehead per-array neighbourhood model

Parameter Comments

Maximum distance (in bp) for  The program only considers probes to be neighbors if their
two probes to be considered  genomic locations are within this threshold distance. The
as neighbors default value for this parameter is 1000 base pairs.

» To change the value, delete the old value and type a new
one in the box.

P(Xpar) < * This parameter refers to the average P-value for the central
probe and its neighbors.
» The default value is 0.001.
» To make detection more stringent, decrease the value.

Central probe has P(X) < » The central probe is the red probe in Figure 113.
+ The default value is 0.001.
» To make detection more stringent, decrease the value.

At least one neighboring » Neighboring probes are probes to either side of the central
probe has P(X) < probe. The blue probes in Figure 113 are neighbors of the
central (red) probe.
» The default value is 0.1.
» To make detection more stringent, decrease the value.

At least n of the neighbors » The default value fornis 1.
has P(X) < + The default cut-off value for P(X) is 0.005.
» To make detection more stringent, decrease the value.

DCistance batween
/“\j'ﬂ:m (b

Genarnic Location (bp)

Binding Signal
[P[=] & P[XbarT)

Figure 113 A graphical representation of the probe signal “neighbourhood” used in the
Whitehead model

Interpretation  Probe binding ends when the program finds all neighboring probes that
pass the condition tree determined from the user-defined parameters. The
program reports the average signal intensity found from bound probes,
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and generates a plot as output. It renders the binding events as points in
the visualization panel. The height of each point is equal to the average
log ratio of that region.

Visualization = When the program computes the binding regions, it plots them as a graph,
colored by sample. For two or three simultaneous plots, it is often possible
to distinguish the various regions based on the color blending.

It can still be difficult to read small regions. To zoom in on a region, click
a chromosomal region of interest, or drag a rectangular selection around a
genomic region.

Modified model

The modified Whitehead per-array neighbourhood model is very similar to
the original model, with one exception. You can see this difference if you
compare the dialog boxes for the parameter settings for the two models.
Note the setting at the bottom of the dialog boxes.

¢ The original version says at least one of the neighbors has a p(X) less
than 0.005.

¢ The modified version says at least two of the neighbors, including the
center probe, have a P(X) less than 0.005.

Therefore, in the modified algorithm, the center probe, shown in red in
Figure 113 on page 294, must pass the same P(X) value as the neighbors.

With the original Whitehead algorithm, the average of the probes P(Xbar)
could pass the threshold when the neighboring probes that flank the
center probe were high, while the center probe was low. Because the ChIP
binding event is centered on the center probe, the modified Whitehead
algorithm ensures that the center probe always passes the P(X)
requirement as well.

The overall decision tree for the modified Whitehead per-array
neighbourhood model is similar to that of the original model. A probe
identifies the location of a “bound” protein if either of the following user
conditions are met:

¢ The calculated p-value, P(Xbar), is less than a threshold defined in the
Ul (default: 0.001) and:

The error model p-value, P(X), for the central probe is less than a
threshold defined in the UI (default: 0.001) or:
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The error model p-value, P(X), for at least one neighboring probe is
less than a threshold defined in the UI (default: 0.1).

¢ The calculated p-value, P(Xbar), is less than a threshold defined in the
Ul (default: 0.001) and:

The number of neighbors defined in the UI (default: 2, including the
center probe) has an error model p-value, P(X), less than a threshold
defined in the UI (default: 0.005). In the modified model, the center
probe must pass this P(X) requirement, in addition to the neighbors.

The modified Whitehead per-array neighbourhood model is more reliable
than the original model, but the software still includes the original model
in case you have used it in the past and wish to compare data using the
same algorithm.

Predefined peak-shape detection algorithm

A second protein-DNA binding event detection algorithm used in the
Agilent Genomic Workbench is the predefined peak-shape detection
algorithm (called “PDPD” hereafter). This method uses the expected
distribution of sheared DNA fragments to model the shape of increased
probe signal (“peaks”).

The algorithm assumes that probes will show signal enrichment in a
manner proportional to two factors — the enrichment at the peak center
and the distance of the probe from the peak center. Probes that are
farther away from the peak center (that is, the chromosomal position of
the antibody target) will show enrichment only for longer fragments that
span both the probe location and the peak center.

The model implies that the peak shape is derived from the shear-length
distribution by computing the expected number of fragments that span the
distance between the peak center and the probe location. See Figure 114.
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b d
Figure 114 A graphical representation of the probe signal from sheared DNA used in the
PDPD model. The diagrams show (a) the binding event as a transcription fac-
tor (TF), (b) shearing of the DNA enriched by bound TF, (c) a schematic of the

way in which a portion of sheared DNA may overlap the TF site, and (d) the re-
sultant signals from different sheared overlaps.

» 3
] ‘ ]

Purpose  Typical ChIP-on-chip microarrays use discrete probes that cover coding
and noncoding genomic DNA. Because a protein-DNA binding event may
span regions described by several distinct probes, you need a strategy to
aggregate and evaluate such probe signals into a robust region of
increased signal intensity. Such regions are termed “peaks”. Peak detection
is a method to identify binding events from complex genomic data.

Use After normalization of the data and application of an error model, the
data analysis typically shifts from “low-level” analysis to “high-level”
analysis. In low-level analysis, the program applies statistics at the probe
level to account for systematic variations, and correlates quality
information about probes with signal intensities. In high-level analysis,
biological events are catalogued, statistically examined, and collected into
information about biological annotation, pathway, and network. The peak
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Algorithm

Modeling the
expected peak
shape

detection algorithms in the Agilent Genomic Workbench provide a bridge
between low-level and high-level analysis, enabling a complete data
analysis workflow for ChIP-on-chip experiments.

PDPD uses two methods to score peaks — a p-value, and an extreme value
distribution (EVD) of log-likelihood values. It then employs a filter that
uses both methods to predict whether a probe represents a binding event
rather than noise in the data. The algorithm must first model the expected
peak shape, followed by normalization and peak detection. Lastly, the peak
scoring and score filtering are applied.

To model the expected peak shape, the peak-detection algorithm first
approximates the distribution of sheared DNA fragments by a gamma
distribution that uses a user-specified mean and standard deviation.

The mathematical model assumes that probes will show enrichment in

a manner proportional to two factors — the enrichment at the peak center
and the distance of the probe from the peak center. Probes that are
farther away from the peak center (that is, the chromosomal position of
the antibody target) would show enrichment only for longer fragments that
span both the probe location and the peak center.

The model implies that the peak shape is derived from this shear-length
distribution by computing the expected number of fragments that would
span the distance between the peak center and the probe location. As a
result, the peak shape is generated as the difference of two gamma
distribution functions:

height(d) = G(d, -+ 1, B) - G(d, o, B) - L2 (1)
Where d is the distance from the peak center, o and B are computed from
the user-specified mean and standard deviation, and G(d,o,b) is the
Gamma distribution function:

_ 1 _I(o.dp)
G(d,a,B) = 1- (o) (2)

Since peak-shape should be constant across an experiment, the Agilent
Genomic Workbench can optionally try to learn the peak shape by
analyzing the highest scoring peaks in the data set. The program reports
the mean and standard deviation of the shear distribution that underlies
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the idealized peak shape, and you can enter these as parameters if you
choose to repeat the calculation. Alternatively, you can configure the
software to automatically rerun the calculation on each array after
learning its peak shape. (Note that this doubles the time that it takes to
run the PDPD algorithm.)

Peak detection The next steps identify peaks that match the predefined peak shape
discovered in the steps described above. The PDPD algorithm first
partitions the input data into mutually exclusive windows. The algorithm
then performs local normalization of the data. Finally, it iteratively
identifies peaks in each window and scores those discovered peaks.

Partitioning data into windows

For the initial partitioning of the data into windows, the algorithm
identifies all contiguous chromosomal regions of the input data, such that

1 The distance between all neighboring probes within the window is less
than a predefined width. (The width is based on the peak shape, and it
corresponds to the distance at which two probes would not have any
influence on the same peak), and

2 The number of probes in the window is at least 3.

Local normalization

For each potential position, the algorithm first normalizes the data to the
local environment of the window by subtracting a baseline value from
each data point. The baseline is computed from the average of all probes
that are within 1 million base pairs of the data point. The size of this
window is user-configurable and should be made smaller for smaller
genomes. This baseline- subtraction normalizes for biases that exist in the
environment of the window.

Also, because the density of probes will differ slightly across windows, the
algorithm makes the density uniform by linearly interpolating the data at
points that are “missing” between neighboring probes. By default, the
interpolated points are spaced at 25 bp, but this spacing is

user- configurable.
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Iterative peak detection

Within a window, the algorithm searches in steps of 50 bp for potential
positions for the peak center. This spacing is user-configurable, but
decreasing it will increase the time it takes for the algorithm to run.

For each candidate position for the peak center, the algorithm computes
the cross-correlation between the vector of the peak shape and the
normalized data within its span. The data has been normalized to be of
equal density across any window that might be examined. Therefore, the
correlation is comparable across windows and is used as a measure of
quality for placing a peak center at the current putative position. The
peak position with the best cross-correlation is considered to be the
predicted peak center.

After finding the peak center, the algorithm determines the peak height
through an analytical procedure. The peak height is computed as the
weighted average of the data around the peak center divided by the
weighted average of the peak shape around the peak center, where both
weighted averages are computed at the locations relative to the peak
center at which there are measurements.

When computing the weighted average of the data, the algorithm uses the
residual data, which is defined here as the original data after subtracting
any previous peaks found in the region. When computing the weighted
average of the peak shape, the algorithm takes the height at each position
for which there are measurements of the peak shape. The weighting is
done by the height of the peak shape at each position.

The peak is evaluated according to is log-likelihood. The log-likelihood of
an entire peak is computed by summing the likelihood of each data point.
The log of the ratio values are assumed to be normally distributed either
(a) with a fixed standard deviation, or (b) with a standard deviation
provided by an external error model around each data point. (This is
user- configurable.)

In the case of the assumption of a fixed standard deviation, the data
log-likelihood is simply proportional to

[— log(prea’ictea’)—10g(0bserved)]2 (3)
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In this former case, all other terms of the normal distribution are constant
(since the standard deviation is fixed for all data points) and thus do not
need to be computed. In the latter case, of varying standard deviation
based on an error model, the term is

log(predicted) — log(observed)]2
error

—log(error) — [ (4)

Where error is the standard deviation of the log ratio of the
measurements, as predicted by the error model.

Once the algorithm identifies a peak, it subtracts its values from the
original data, leaving only the residuals of the data. The algorithm then
attempts to find subsequent peaks in the window as described above,
except it now uses the residual data.

Peak scoring There are two ways that the algorithm scores peaks:
* By using a p-value, and

* By using a “score” based on an assumption of an extreme value
distribution of log-likelihoods.

The algorithm computes these quantities through random sampling. By
default, the algorithm performs 100 samples, but this is user- configurable.
Increasing the number of samples (for example, to 1000) improves the
accuracy of the predictions, but it also increases the time it takes to run
the algorithm in a linear fashion (by 10 times, in this example.)

To perform each random sampling, the algorithm considers the current
tentative peak position, but it randomly assigns values to the locations of
the original data measurements instead of using the original data. These
values are taken from randomly selected measurements on the array.

Randomly selected values may come from locations that have different
baselines. Therefore, when picking a random value, the algorithm first
subtracts the local baseline of the original genomic location of the value
and then adds the baseline of the location into which the probe is
inserted — the baseline at the region in which the tentative peak is being
considered. Both of these baselines are computed as described above.

ChIP Interactive Analysis User Guide 301



6

302

ChIP Statistical Algorithms

Interpretation

Visualization

For each set of randomly assigned values in the window, the algorithm
computes the log-likelihood of the peak centered at the putative position,
and stores the result. To evaluate the log-likelihood of a peak found in the
real data, the algorithm compares its log-likelihood to the distribution of
log-likelihoods of the peaks found when fitting randomized data.

During this comparison, the algorithm estimates the p-value according to
the number of times that peaks found in the randomized data exhibit
better log-likelihoods than the peak discovered in the real data. For
example, if 95 of the 100 randomized values have log-likelihoods that are
better than the number associated with the putative peak, then p < 0.05.

The algorithm also assigns a “score” by testing the significance of the
log-likelihood under the assumption of an extreme value distribution
(EVD) of the log-likelihoods from the randomized data. The significance
derived from the test is converted to a score by computing the negative
logo of the significance.

Filtering results

The Agilent Genomic Workbench allows you to specify both an initial
p-value threshold and a score threshold. The default settings are:

p-value threshold: 0.01 Score threshold: 0.0

With these settings, any peak with a p-value < 0.01 will be retained (and
reported) by the Agilent Genomic Workbench, regardless of its EVD-based
score. Alternate filtering schemes may also be useful, for example:

p-value threshold: 1.0 Score threshold: 3.0

In this example, any peak with an EVD-based score above 3.0 will be
retained, regardless of its p-value.

The program creates a score by comparing the fit of the peak shape of a
binding region to a predefined peak shape from randomized data. A
p-value and score threshold are produced, which allows for fine-tuning of
those binding regions that are more likely to be reproducible in a number
of experiments with similar noise envelopes.

When the program computes the binding regions, it plots them as a graph,
colored by sample. For two or three simultaneous plots, it is often possible
to distinguish the various regions based on the color blending.
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It can still be difficult to read small regions. To zoom in on a region, click
a chromosomal region of interest, or drag a rectangular selection around a
genomic region.
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