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In This Guide...

CytoGenomics Reference Guide

This guide describes the tabs, windows, parameter panels,
dialog boxes, and reports you see in the Agilent
CytoGenomics 1.0 software. For information on how to use
the software to set up and run workflows and examine
results, see the Setup and Data Review User Guide and the
Running CytoGenomics Analyses User Guide. For
information on installing and administering the software, see
the Installation and Administration Guide.

Window and Command Ribbons Reference

This chapter gives descriptions of the tabs, windows, and
command ribbons that appear within Agilent CytoGenomics
1.0.

Parameter Panels and Dialog Boxes

This chapter describes the parameter panels and dialog
boxes that appear. They are listed in alphabetical order.

Reports

This chapter describes the default reports provided in the
program. The Cyto Report can be customized by the user
and saved as a new report template to use for reporting
results of a workflow. For more information, see the Setup
and Data Review User Guide.

Statistical Algorithms

This chapter describes the statistical algorithms used to
generate results in Agilent CytoGenomics 1.0.
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Agilent CytoGenomics 1.0 — Reference Guide

1
Window and Command Ribbons
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This chapter describes the tabs, commands, and views for all user roles in
Agilent CytoGenomics 1.0.
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Window and Command Ribbons Reference

Windows and Tabs

Agilent CytoGenomics
Analysis

WrkFlow

In CytoGenomics, functional tasks that are typically performed together
are located together, under tabs at the top of the program window. You
only see the tabs that are allowed for your assigned user role (Technician,
Scientist, Administrator.) The task window changes depending on the tab
and command currently selected. Figure 1 shows the window that appears
when the program is opened by an Administrator. This window contains
the elements listed in Table 1 below. More detailed descriptions of each
element appear later in this section.

Config Quality Content Admin abs

Help Helo

Template —Settings License

<=m (Command Ribbon

E@ = llych alive:

(User Guides)

Method Name
Default Analysis Method - CGH

Creation Date

Creator
KMCEINEY-PCikm1

Status

Private

ViswjEdit

Action

Expart

Delste |

Default Analysis Method - SNP

KMCKINEY-PCilm1

Private

ViewEdit

Expart

Msthod_FE

10/26/2010

KMCEINEY-PCikm1

Private

ViswjEdit

Expart

Delete
Delste

Task Area

Function Buttons

\

Create Analysis Method Impart Analysis Method

Figure 1

12

Window with Config tab selected (Administrator role)
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Table 1 Window Elements

1

Element

Purpose

Tabs

Command Ribbon

Help

Task Area

Function Buttons

Used to change functional areas of Agilent CytoGenomics 1.0. The tabs
that appear depend on the role of the current user.

Contains the command buttons for the tasks available in the selected
tab. To see the command button name, move the mouse cursor over the
command button. A tooltip appears with the command name.

Opens a menu of user guides available for the program. The user guides
include:

* Product Overview

+ Installation and Administration (Administrator tasks)

+ Setup and Data Review (Scientist tasks)

» Running CytoGenomics Analyses (Technician tasks)

+ Reference Guide (this document)

» About - shows the program version and license agreement

The contents of the task area change depending on the command
selected in the Command Ribbon.

Function buttons appear at the bottom of the task area. Appearance of
task buttons, and their purpose, change depending on the command
selected in the Command Ribbon.

CytoGenomics Reference Guide
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CytoGenomics Tabs

Window and Command Ribbons Reference

Table 1 shows the tabs that appear in Agilent CytoGenomics 1.0 and
describes the tasks they contain.

Table2  CytoGenomics Tabs
Tab Tasks
Analysis + Select and run workflows

(Available to Technician,
Scientist, Administrator)

Config
(Available to Scientist
and Administrator)

Quality
(Available to Scientist
and Administrator)

Content
(Available to Scientist
and Administrator)

Admin
(Available only to
Administrator)

View workflow jobs
Search for and display results and reports
Sign off results (Scientist and Administrator only)

Configure analysis methods and workflows

Create and save report templates

Set up preferences for viewing tracks and genomic boundaries
Set up view preferences for genomic viewer

Set up default data folders

Display or set program license

Import QC data

Create and run search queries

Create metrics

Display, create, and edit metric sets
Display, create, and edit quality charts

Set up sample lists and assign sample attributes
Import designs
Import genotype references (required for SNP analysis)

Add users and set their roles
Change database configuration

CytoGenomics Reference Guide
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Command Ribbons

The commands are divided into groups, located at the top of the window
directly below the tabs. The following sections describe the commands that
are available for the selected tab.

Move the mouse cursor over a command icon in the command ribbon to see its name.

Command ribbon for Analysis

Analyze Review Report Wiew Ezxik
OE
! M=)

Figure 2 Command ribbon for the Analysis tab

The commands in this ribbon are described in the following table, in order
from left to right. The name of the command appears when you move the
mouse over the command icon in the command ribbon.

CytoGenomics Reference Guide 15
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Table3  Commands for Analysis command ribbon

Command Purpose

Analyze Select and run workflows

Job Monitor Display status of workflows. Cancel and delete workflows.
Review and sign off workflow results.

Review Display sample list. Open samples in Triage View to review and
sign off results.

Report Search for samples and display cyto reports.

Multi Sample View

Exit

Search for samples and display results in the View Aberrations
window.

Closes the Agilent CytoGenomics 1.0 program.

Command ribbon for Config

styorkflow Template ~Settings

’E‘Q = &

License

iy -
& :9: | =

Figure 3 Command ribbon for the Config tab

The commands in this ribbon are described in the following table, in order
from left to right. These commands are not available to users with the role
of “Technician.” The name of the command appears when you move the
mouse over the command icon in the command ribbon.

Table4  Commands for Config command ribbon

Command

Purpose

Analysis Method
Workflow

Report Template

Create, edit, and publish analysis methods.
Create, edit, and publish workflows.

Create, edit, and display Cyto Report templates.

CytoGenomics Reference Guide
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Command Purpose
Preferences Select and configure tracks and genomic boundaries.
View Settings Set up default viewing preferences and data display for the
Genomic Viewer.
Default Settings Set up default locations for reports, designs, and arrays.
Licenses Display or enter license information.
CytoGenomics Reference Guide 17
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Command ribbon for Quality

QU Data and Tools

¢ @
N

¥

Figure 4 Command ribbon for the Quality tab

The commands in this ribbon are described in the following table, in order
from left to right. These commands are not available to users with the role
of “Technician.” The name of the command appears when you move the
mouse over the command icon in the command ribbon.

Table5 Commands for Quality command ribbon

Command Purpose

Import File » Import Feature Extraction stats and parameters.
* Import query results.

Queries Create, change, delete, rename, export, and run queries.

Metrics Create and delete metrics.

Metric Sets Display, create, change, rename, import, and export metric
sets.

Chart Display, create, change, delete, and rename QC charts.
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Command ribbon for Content

Attribute File Import

& &

R P
i L

Window and Command Ribbons Reference 1

Figure b Command ribbon for the Content tab — Sample Manager

Launch

M0
st

Figure 6 Command ribbon for the Content tab — Feature Extraction

The commands in this ribbon are described in the following table. These
commands are not available to users with the role of “Technician.” The
name of the command appears when you move the mouse over the
command icon in the command ribbon.

Table6 Commands for Content command ribbon

Command

Purpose

Import Attribute File
Export Attribute File
Import

Launch Feature Extraction

Import an attribute file.
Export an attribute file.
Import designs and genotype references.

Starts the Feature Extraction program.

CytoGenomics Reference Guide
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Command ribbon for Admin

Users Dakabase

- if
Figure 7 Command ribbon for the Admin tab
The commands in this ribbon are described in the following table. These
commands are not available to users with the role of “Technician” or

“Scientist.” The name of the command appears when you move the mouse
over the command icon in the command ribbon.

Table7 Commands for Admin command ribbon

Command Purpose
Manage Users Add users and set their roles.
Database Display and change database configuration.
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Analysis Tab Windows

This section describes the windows that appear when you select

commands in the Analysis tab. These tasks are typically performed by

users with the role of Technician.

Analyze window

@ Agilent CytoGenomics

Analysis  Config  Qualty  Content  Admin
Analyzs Review | | Report | | ¥iew Exit
[=lic]
sy Ll
= == l=-&
Jab Name: Descriptian

[pefaule workflow - CaH_03H0v2010

Select Warkflow
Default Workflow - CGH | 51

Import FE Files

r_Defau\t Warlkfion - CGH_03Nova0lo,
§

E4>'

A riep Y

1

[ overurite arrays with duplicats names.

Global Display Name Dye Flip Green Sampls Red Sample 1 Design Hame Design Build Design Status
| 15235024 18_252206010200_501_CGH_109_Febl0_1_1 jormal 22060 hata Wlready Present
| 1523502+ 15 _752206010200_501_CGH_109_Febl0_1_2 jormal 22060 fa1a Already Present
[ 1525502+ 18 _752206010201_501_CGH_105_Feblo_1_1 jormal 22060 fata Already Present
Remove CAdd Arrays... ||

Describe Samples

Run

Figure 8 Analyze window

Purpose: To select a workflow and select input files.

To open: In the Analysis tab, under Analyze, click Analyze.

CytoGenomics Reference Guide
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Job Name

Description

Select Workflow

22

Describe
Samples

General window buttons

The type of files you select in the Analyze window and the required
parameters change, depending on the input required for the selected
workflow. The items in this section are available for all workflow types.

Type the name you want to use for the workflow job. The job name
appears as an identifier for the workflow run throughout Agilent
CytoGenomics 1.0

Type a description for the workflow.

Click the arrow and select from the available workflows. You only see
workflows that you created or that were published by another user. The
task window and function buttons change depending on the type of input
required by the workflow.

Opens the Describe Samples table, where you can show or hide attributes,
or change attributes for the samples in the workflow. From this view, you
can click << Back to go back to the workflow, or click Run to run the
workflow. See “Describe Samples window” on page 28.

Starts the workflow.
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Import FE Files

Job Mame:

Description

[ovorkflow_CGH_ImportFE_D9ho2010

Select WorkFlov
workflow_CGH_ImportFE | #j

Import FE Files

Workflow_CGH_ImportFE_0Shov20107,

j——— .

Global Display Name Dye Fip Green Sample Fied Sample Design Name Design Bulld Design Status
1523502418_2528081 10012_502_CGH_1D10_unl0_1_2 ormal ks2808110012_1_2 28051 ho1o lalready Present
523502418_252808110016_501_CGH_1010_Junl0_1_2 ormal s2s08110016_1_2 28051 ha1o falready Present
1523502418 _252185110002_501_CGH_105_Oct08_1_2 jormal 121851 K Kot Found

[ overwrite arrays with duplicate names.

Remove i Add Arrays... | Add Designs. ..

Describe Samples Run

Figure 9 Analyze Window — Import FE Files

Global Display
Name

Dye Flip

Purpose: Used to select extracted Feature Extraction files to use for
workflow that uses imported FE files as the input.

To open: In the Analysis Window, select a workflow that requires FE files
as input.

Lists the global display names of array data files selected for import. To
add files, click Add. To edit the global display name of a file, double- click
the name, type the name, then press Enter.

Lets you annotate an array as a dye-flip array (an array in which the Cy3
and Cyb fluorochrome-labeled samples have been reversed). If you select
Flipped, the program inverts ratios so you can make proper comparisons.
Also, the program does not combine dye-flip pairs.

Select one of these options for each array:

CytoGenomics Reference Guide 23
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Green Sample

Red Sample

Design Name

Design Build

Design Status

Overwrite arrays
with duplicate
names

Remove

Add Arrays

24

Select this option If:

Normal + 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.

Flipped » 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)

For normal (non-flipped) CGH+SNP samples, click the arrow and select a
genotype reference.

For flipped CGH+SNP samples, click the arrow and select a genotype
reference.

The design name for the array is displayed in this field.

The design build for the array is displayed in this field. If this field is
blank, you need to add the design before you can run a workflow that
imports data files.

This field displays the status of the design file.

¢ Not Found - The design file is not currently in the program or a
path has not been selected.

¢ Already Present - The design file is in the program database.

e Path Provided - The design file was not imported, but a location was
selected for the file.

If you select this option, the workflow deletes an existing array if it has
the same name as one you import.

Highlight one or more samples and then click this button to remove them
from the list. To select more than one sample, hold down the Ctrl key and
then click the files to remove. To select a contiguous series of samples,
hold down the Shift key and click the first sample and then click the last
sample.

Opens a dialog box where you select the extracted feature extraction (.txt)
files to use for the workflow.

CytoGenomics Reference Guide
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If the design that matches a sample is not in the database, the Design
Status shows “Not Found” for the sample, and this button becomes active.
Click to open the Open dialog box where you select the design for the
sample. After you select the design, the Design Status shows “Path
provided.” When you run the workflow, the design is imported from this
location.

Select Imported Data

Job Name

Description

[ovorkfiow_snP1_tmported_Dsnovzoid

Select Workflow
workflow_SNP1_Imported | ﬂ

Select Imported Data

Select Design:

028081

INUrkFIUw75NPl7Impnrted7D9Nnv2D1D 5

L _ _ _ _ _ _ I3

Select Genome Build:

| Fats iG]

Array List

Selected Array List

lUS23502418_252808110006_501_CGH_109_Feh10_1_1 523502418 _252808110005_501_CGH_109_Feh10_1_1

523502418 _2526081 10006 _501_CGH_108_Febl0_1_2 > lU523502418_2528061 10005_501_CGH_108_Febl0_1_2

B

<=

Describe Samples Aun

Figure 10  Analysis Window — Select Imported Data

Select Design

Purpose: Used to select data already present in the database to use as
input for the workflow.

To open: In the Analysis Window, select a workflow that requires
imported data for the input.

Displays the array designs available in the database. Select the design
from the list. The arrays for the design appear in the Array List. Although
the program displays the arrays from one design at a time, you can add
arrays from more than one design to the Selected Array List. The genome
build must be the same for all selected arrays.
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Select Genome
Build

Array List

Selected Array
List

B

L€

If the design you select in Select Design has arrays from more than one
genome build, select the desired genome build.

Displays the arrays for the selected design and genome build.

Displays the arrays the program uses as input for the workflow.

Moves selected arrays from the Array List to the Selected Array List. To
select an array, click its name. To select additional arrays, hold down the
Ctrl key and click their names. To select a block of arrays, click the name
of the first array in the block, then hold down the Shift key and click the
last one.

Moves selected arrays from the Selected Array List to the Array List.
Moves all of the arrays in the Array List to the Selected Array List.

Clears all of the arrays from the Selected Array List, and restores them to
their original location(s).

Import Image Files

Job Mame

Description

[workfion_FE_nsnavzotn

Select Workflow
Workflow_FE

Import Image Files

’Jub,Wurkﬂnwa,ngNuvzu 10

Image Name Global Display Name Array 1D Barcode Sample ID <Red [ Grzen... Green Sample Red Sampls Grid Template: Frotacol |

USzze02705_25219821.,, | USZ2502705_25219821...| 252198210001 _1_1 252198210001 B <Automatically Determi.,. | <Automatically DEtErml‘..l

US22502705_25219621... US22502705_25219621...| 252196210001 _1_2 252198210001 ? <Automatically Dekermi,., | <Aukomatically DEtErmi‘..l

Describe Samples Run

26
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Figure 11 Analysis Window — Import Image Files

Image Name

Global Display
Name

Array ID

Barcode

Sample ID
<Red/Green
(ArraylD)>

Grid Template

Protocol

Add

CytoGenomics Reference Guide

(Read-only) The file name of the image.

The Global Display Name for the array. To change the Global Display
Name, double-click the name and type the new name.

(Read-only) The unique identifier for the microarray.

(Read-only) This is the barcode identifier for the slide. A microarray slide
contains one array, or for multiplex slides, multiple arrays on one slide.

If the Red/Green attributes for the array are assigned in Sample Manager,
they appear here. Otherwise, a ? appears in the field. Click to select the
genotype reference (for CGH+SNP arrays.)

By default, the Feature Extraction program automatically determines the
Grid Template for the microarray. Or, you can select a grid file (.grd) from
your hard disk.

By default, the Feature Extraction program automatically determines the
Protocol for the microarray. Or, you can select a Protocol from the list of
available protocols. The program automatically determines the protocol,
based on the following:

e If the grid template has a protocol associated with it, that protocol will
be assigned to the workflow.

e If the grid template has no protocol associated with it, the protocol will
be assigned based on the application type (CGH, for example).

e If no proper application type is specified in grid template, the default
type is assumed to be Expression, and the corresponding protocol is
associated, depending on whether the image is one-color or two- color.

If the user selects a protocol or grid template, and there is a newer version of the protocol
or grid template in the database, the program will use the protocol or grid template selected
by the user, and not the newer version. To use the newer version, the user must select it or
let the program automatically determine the protocol.

Click this button to open the Open dialog box, where you can select the
image file(s) to be added. See “Open” on page 226.
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Remove Highlight one or more microarrays and then click this button to remove
them from the list. To select more than one microarray, hold down the Ctrl
key and then click the microarrays to remove. To select a contiguous
series of microarrays, hold down the Shift key and click the first
microarray and then click the last microarray.

Describe Samples window

B8 Agilent CytoGenomics
Analysis  Config  Quality Content Admin & Help v

Analyze Review | Repart | View Exit
r - oo

o B M g P P P
= - 2o

Describe Samples:

Array 1D Global Display Wame] Status Green Sample Red Sample Polarity
52608110005_1_1 |J523502416_25280(  EXTRACTED  Furapean Male (NAL i
52808110005_1_2 |/523502418_25280¢  EXTRACTED  Furopean Male (NA1 L |

£ 5ave Changes ] Cancel Changes

I+
(]

[32 Show(Hide Attributes S

<< Back Run |

Figure 12  Describe Samples window

Purpose: Used to display and change sample attributes or Global Display
Name for samples in the current workflow.

To open: In the Analysis tab, click Analyze. Select a workflow and the
data files to use, then click Describe Samples.
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Show/Hide Opens the Show/Hide Columns dialog box, where you can select attributes
Attributes to show in the sample table. Clear the check box for attributes you do not
want to show. See “Show/Hide Columns” on page 242.

Save Changes If you make a change in the table, this saves the changes.
Cancel Changes If you make a change in the table, this cancels the change.
<<Back Go back to the workflow Analyze window.

Run Starts the workflow run.

Job Monitor window

B8 Agilent CytoGenomics

Analysis Config Quality Gantent Admin & e
Analyze Review | Repart | view | Ext
oo
of  5E
‘-/_1 W == @0 m
Job Search
Search Type | Job Name [ TS s Search Reset
il
No. Job Name workflow Ouner Start date and time Status Actions
1 Worlflow_CGH_Imported_22060 | w/orkflow_CGH_Imported KM2-PCYn2 03/11/2010 13:30:26 Running T view || I
2 Workflow_CGH_Imported_03Hav. .| workflow_CGH_Imported KM2-PClkm2 03/11/2010 13255 Complete || || view Review Delete
3 workflow_CGH_ImportFE_O3Mav. .| worklow_CGH_ImportFE KMz-PCYkmz 03/11/2010 13:15:36 complets | | || view Review Defete
4 Worlflow_SNP_D3Hov2010 workflow_SNP KME-PCYan2 03/11/2010 12:03:03 Complets | | || view e Delete
5 Workflow_CGH_ImportFE_0Z2060 | warkflow_CGH_ImportFE KMz-PClknz 0311/2010 11:32:55 Complete || || view Review Delete

Figure 13  Job Monitor window

Purpose: To show and manage workflow runs.

To open: In the Analysis tab, under Analyze, click Job Monitor.
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Search Type

Value

Search

Reset

Cancel

View

Review

Delete

Job Search
Use this area to search for specific workflow jobs.

Click to select what field you want to search:
e Job Name

e User

* Job Status

Type the Job Name or select a User or workflow Job Status from the list.

Click to search the available jobs and display jobs that match the search
conditions.

Click to show all jobs.

This button is active for jobs that are not finished. Click to cancel a
workflow in progress.

Displays a summary of the selected workflow job.

Opens the Analysis Review window, where you can see a list of analyzed
microarray samples for the selected job. From here, you can click a
sample’s Status to open the Triage View to review and sign off results. See
“Triage View” on page 59.

Deletes the selected workflow job.
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Review window
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Figure 14  Review window

Purpose: To show microarray samples and their status, and open Triage
View to display and sign off on results. See “Triage View” on page 59.

To open: In the Analysis tab, click Review.

Sample table

Samples that were analyzed in the selected job are displayed in the sample
table. You can change global display names and attribute values, and save
the changes. You can also show or hide attributes in the sample table. The
Status column shows the status of each sample. To open a sample in
Triage View, click its status. The possible sample status and meanings are
shown in the following table.
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Status Meaning

Analyzed Workflow was completed and the sample was analyzed. The
sample was not checked in or checked out yet.

Check Out The sample is checked out. You cannot open a sample that is
checked out unless you are the user who checked it out.

Check In The sample was checked out and then checked in. You can
open the sample in Triage View.

Reviewed The sample was signed off. You can open the sample in Triage
View, but you cannot check out, make changes, or check in the
sample.

“Status#” The sample status has # next to it for samples that have more

than one record with different status. For example, a sample
was analyzed twice but only one record was reviewed and the
other has the status of ‘Analyzed’. In this case the status field
in the content tab will display ‘Reviewed#'.

Show/Hide Opens Show/Hide Columns dialog box where you can select which
Attributes  attributes to display in the sample table. See “Show/Hide Columns” on
page 242.

Save Changes Saves changes made to the array list.

Cancel Changes Cancels changes made to the array list.

Sample Search
Search in column Click to select a column in the table to use for the search.
Value Click to select a value for the selected search column.

Search  Click to search the sample table for the array(s) that match the search
conditions.

Reset Click to show all samples in the table.
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Report window

Analy: Config  Quality Cortent Admin e
Analyze Review | ~Report | ~View Exit
= = oo
CIEN A
® EE | = :
||| Annatation Searchm
| Select || Query Mame I Owner
| Run || Edt Delete
Select Records where :
Conditions 1 Logical Operation [ Edt condltion
| Delete Condiion
[ || update Query || lear Conditions
| Genomic Yiew!
Job Array ID Global Display Name Status [ Green Sample Red Sample Polarity |
Workflow_CGH_ImportFE_D22060 (2522060102001 _1 523502418 _252206010200_50... 1 |
) |Workflow_CGH_ImportFE_D22060 (252206010200_1_2 US23502418_252206010200_50... 1 |
ViewReport || ClearResults |

Figure 15  Report window

Purpose: Used to search for analyzed samples and display their cyto
reports.

To open: In the Analysis tab, click Report.

This window contains two tabs that enable you to search for samples
based on search parameters you enter or using saved queries.

Only samples with cyto reports are shown for search results.
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General window commands

View Report Lets you select a report for the selected sample, then opens it in the
Manage Cyto Report dialog box, where you can examine the report
page-by-page. See “Manage Cyto Report” on page 213.

Clear Results Clears all search results from the Table View and Genomic View.

Annotation Search tab

fnnnutatmn sEamR‘ Saved Queries
Search Type: | Attribute Search v j

Attribute: | Polarity | Matches i

Range

Attribute value

Add
Select Records where ©
Conditions Il Logical Operation | R
ttribute Polarity has value 1 | #
Delete Condition
Exzcute Save Query Clear Conditions

[fabie view) Genomic view

| Select Job Array D Global Display Name Status [ Green Sample Red Sample Palarity

O |workflow_CGH_ImportFE_022060 |252206010200_1_31 US23502418_252206010200_50... 1

@) Workflow_CGH_ImportFE_(22060 |252206010200_1_2 US23502415_252206010200_50.,.. 1

) [Workflow_CGH_Imported_22060 | 252206010202_1_1 US23502418_252206010202_50... i

O [workflow_CGH_Imported_04Mov. ., 252206010202_1_31 US23502418_252206010202_50... 1

View Report Clear Results

Figure 16  Annotation Search tab

Use this tab to search for samples based on search conditions you specify,
and to create and save queries.

Search Type  Click to select the search type. Select from the following options:

Option Purpose
Simple Search Lets you search for samples based on a string that you type.
Attribute Search Lets you search for samples based on a selected attribute.
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Simple Search

Type a string that you want to use for the search. The search finds and
shows all samples that contain the string.

Attribute Search

Click to select the attribute you want to use for the search. Next to the
selected attribute, select how to match the attribute:

e Matches - Finds all samples with attributes that match the Attribute
value exactly.

¢ Is in range - Finds all samples with attributes that fall within the
Range.

If you select Is in range, type a start and stop range for the attribute.
If you select Matches, type a value for the search attribute.

Click to add the search condition to the list of conditions.

Saved Queries Tab

| select |

Query Marne || Oy

Last 10 Analysis

‘KMZ-PC\ka
K 2

LRun Edit Delete
~Select Records where (Query:Polarity):
Conditions I Logical Operation | Edit Condition
Attribute Polarity has value | | |
Delete Condtion
|| Update Query Clear Conditions
ffrebie view) Genomic Viw'
| Select Job Array ID Global Display Mame \ Status | Green Sample Red Sample Polarity

O Morkflow_CGHI_12Mov2010_tL..,

1

252206010202_1 1

11523502418_252206010202_5..,

@ Whorkflow_CGHI_12Mov2010_1,.,

252206010201_1 1

\1523502418_252206010201 5.,

O Workflow_CGHI_12Mov2010 1.,

252206010200_1 1

1523502418_252206010200_5.., European Male (N&12691_v1)

Figure 17
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Saved Queries tab

Lets you

select and run a sample search using a saved query.
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Run
Edit
Delete

Logical Operation

Edit Condition

Delete Condition
Execute
Save Query

Clear Conditions

Runs the selected query.
Opens the query search conditions so that you can change them.

Deletes the selected query.

Select Records where
This table contains the list of conditions for the search or query.

Select a logical operation if you want to add another condition for the
search. For example, if you select AND in Logical Operation for the first
condition, the search includes a sample if it matches both the first
condition and the next condition. If you select a logical operation, you
must add another condition to the list.

Click to show the selected condition and make changes to it. When you
finish making changes, click Add to save the changes.

Deletes the selected condition.
Runs the current search.
Saves the current search parameters as a query.

Clears the conditions in the conditions list.

Table View
fTahIE V\Ea Genomic ¥iew
| Select Job Array ID lobal Display Mame \ Status | Green Sample Red Sample
) |Workflow_CGH_TmportFE_022080 |252208010200_1_1 |IS23502418_252206010200_50. . 1
@ |workflow_CGH_ImportFE_DZ2080 [252206010200_1_2 US23502415_252206010200_50. . 1
) |workflow_CGH_Imported_22060  (252206010202_1_1 |U523502418_252206010202_50. ., 1
) |Workflow_CGH_Imporked_O4Nov. .. [252208010202_1_1 US23502418_252206010202_50... 1
Figure 18  Table View
Shows results of the search in table form. Mark Select next to samples for
which you want to show the report.
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Genomic View

Tabie o  Genamic )
Select Global Display Mame Gename View

) |Usz3s02418_252206010200_501_CGH_109_Feb10_1_1

@ |Usz3s0z418_252206010200_501_CGH_109_Feb10_1_2

Figure 19  Genomic View tab
Shows the results of the search in a graphical view. Each sample is

displayed as a graphical depiction that indicates aberrations. Mark Select
next to samples for which you want to show the report.
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Multi Sample View window

Qualty
Report | [ Yisw Exit
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Execute Update Query | Clear Condtions |

Red Sample
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Array ID

Polarity |

[Workflow_SNF_D3Nav2010 [252608110005_1_1 US23502418_252808110005_.. Europsan Male (NAL2891_v1)

US23502418_252808110005_.. Europsan Male (NAL2891_v1)

Workflow_SNF_D3Nav2010 [252608110005_1_2

(Workflow_CGH_Imported_22060 [252206010202_1_1 US23502418_252206010202_..

Workflow_CGH_Imported_O4N... [252206010202_1_1 US23502418_252206010202_..

Workflow_CGH_Imported_OSN... [252206010200_1_1 US23502418_252206010200_..

1 (1|(D|®|t0tn

WarkFr CGH Tmnorted OSH... 252206010200 1 2 11523502418 25220010700 ..

Miews Aberrabions || Clear Results |

Figure 20  Multi Sample View window

Purpose: Used to search for analyzed samples and show the aberration

results.

To open: In the Analysis tab, click Multi Sample View.

This window contains two tabs that enable you to search for samples
based on search parameters you enter or using saved queries. For
information on how to set up searches and queries, see “Annotation
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Search tab” on page 34, “Simple Search” on page 35, “Attribute
Search” on page 35, “Saved Queries Tab” on page 35, and “Select Records
where” on page 36.
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Only samples from completed workflows are shown for search results.

View Aberrations Opens the View Aberrations window, with the aberration results for the
selected samples. See “View Aberrations Window” on page 54.

Clear Results Clears the results of the sample search from the Table View and Genomic
View.
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Genomic Viewer

Genome View

Genomic Viewer is the display of genomic results within Agilent
CytoGenomics 1.0. It includes the three views (Genome, Chromosome and
Gene) along with a Tab View that contains tables of data and results. The
Genomic Viewer is displayed in both the Triage View and the View
Aberrations windows. You can also include views from the Genomic
Viewer in Cyto Reports.

Chromosome View

Gene View
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Figure 21
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Components of the Genomic Viewer
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Genome View

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

o Resize
T ——— H- S

Selected
chromosome

13 14 45 16 17 18 19 0 21 22| X h

EEEEEHH E

The view cursor [

F .

Figure 22  Genome View (vertical orientation), with human chromosomes. The X chro-
mosome is selected.

Genome View shows pictures of each of the distinct types of chromosomes
in the selected genome. A blue box encloses the selected chromosome, and
the cursor appears as a blue line across the chromosome.

Genome View actions and shortcut menus

e Click a chromosome within the Genome View to select it. When you
select a chromosome, Chromosome, Gene, and Tab Views show only
genomic regions, genes, and data associated with it. The specific
location in which you click the chromosome sets the position of the
cursor. See “The View Cursor” on page 49.
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On the selected chromosome, click anywhere to reposition the cursor.
See “The View Cursor” on page 49. This also repositions the cursor in
Chromosome, Gene, and Tab Views.

Right- click anywhere within Genome Views 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 251.

Click the Detach button ——— (located at the top center of the view)
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 view to resize it.

On a border of the view, click a resize button (for example, 4 or p) that
points away from the view 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 23 Chromosome View (vertical orientation), human X chromosome shown

Chromosome View shows a more detailed diagram of the chromosome you
select in Genome View.

¢ Cytobands and a plot area appear next to the chromosome.

* When you select arrays for display, their data appear in the plot
area.

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

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

Click a cytoband, any part of the chromosome, or anywhere in the plot
area to reposition the cursor at that location. See “The View Cursor” on
page 49.

Drag the pointer over any part of the plot area to select a chromosomal
region for display in Gene View. Drag parallel to the chromosome. This
also repositions the cursor to the center of the selected region. See
“The View Cursor” on page 49.

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 251.

Click the Detach button ——— (located at the top center of the view)
to remove Chromosome View from the main window and open it in a
separate window. To reattach the view, click its Close button 3.

Drag the side or bottom borders of the view to resize it.

On a border of the view, click a resize button (for example, 4 or p) that
points away from the view 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 24  Gene View (vertical orientation), with log ratio data and CNV tracks

Gene View shows a more detailed view of the chromosomal region you
select in Chromosome View. See “Chromosome View” on page 43.

¢ 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.

* Log ratio data from selected arrays appear as a scatter plot. You can
also customize the scatter plot.
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Log Ratios

Signal Intensities

46

SNP Data

Configure Color
and Ranges

e The location of the cursor matches the location of the cursors in
other views. See “The View Cursor” on page 49.

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

* Cytobands can also be displayed in Gene View.

¢ Imported tracks can also be displayed in Gene View.

Scatter Plot

Configure Coloring schemes
Log Ratios Signal Intensities
E Color by Log Ratio Values m E Color by Channels ¥
SNFP Data
Eshow SMP data Panel Configure Color and Ranges

Figure 26  Scatter Plot command group in Gene View

You access the scatter plot command group in Gene View or View
Preferences from the View tab. Scatter plot data appear in the
Chromosome and Gene Views, but only if they have been selected under
Data Visibility in the View Preferences dialog box. See “View
Preferences” on page 251.

Select the check box to enable the Log Ratios scatter plot. Choices for the
plot are Log Ratio Values or Probe Score Values.

Select the check box to enable the Signal Intensities scatter plot.
Selections for the plot are Channels, Probe Score Values, or Intensity
Values.

Select the check box to enable the SNP data panel that shows copy
number and LOH data for CGH+SNP microarrays.

Opens the Configure Coloring Ranges and Shades dialog box, where you
can set up the colors and ranges for Primary and Secondary scatter plots.
For more information, see “Configure Coloring Ranges and Shades” on
page 152.
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Gene View buttons

) Zooms in to see a smaller region in more detail.
B Zooms out to see a larger region in less detail.
A When in vertical orientation, scrolls up through the genes and data to
—  lower-numbered chromosomal coordinates.
When in vertical orientation, scrolls down through the genes and data to
e 4
—  higher-numbered chromosomal coordinates.
4 When in horizontal orientation, scrolls left through the genes and data to
lower-numbered chromosomal coordinates.
When in horizontal orientation, scrolls right through the genes and data to
» ) .
—  higher-numbered chromosomal coordinates.
4 (Resize buttons) The button that points away from Gene View expands the

p  view. The other button restores the view to its original size.(These buttons
will appear horizontal if the view orientation is horizontal.)

(Detach button) Removes Gene View from the main window, and opens it
in a separate window.
Gene View shortcut menu and other actions

¢ (Click anywhere in the plot area of Gene View to move the cursor to
that location. See “The View Cursor” on page 49.

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

Right-click anywhere in the plot area of Gene View to display these
options:

Table8 Gene View shortcut menu tasks

Command Purpose

Gene View tasks

Create Track Opens the Create Track dialog box, where you select a name
and the chromosome locations for a track. See “Create
Track” on page 168.
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Command

Purpose

Show Intensity Bar Charts

Show in UCSC

User Preferences

View Preferences

Opens the Create Signal Bar Chart dialog box, where you
select parameters to create a signal intensity chart for the
data. See “Create Signal Bar Chart” on page 167.

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 249.

Opens the User Preferences dialog box, where you 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. See “User Preferences” on page 247.

Opens the View Preferences dialog box, where you set
preferences for the Genomic Viewer. See “View
Preferences” on page 251.
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The View Cursor

The View cursor reflects the center of the current chromosomal location of
interest. It appears in several Views:

¢ In Genome View, it appears as a blue bar across the selected
chromosome.

¢ In Chromosome View, it is a blue bar that appears across the
chromosome and across the plot area of the view.

* In Gene View, it is a blue bar that appears across the plot area and
tracks of the view.
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The position of the cursor in one view is also the position of the cursor in
all views. The exact chromosomal location of the cursor appears in the
first cell of the Status bar. Several actions affect the position of the
cursor:

* In Genome View, click anywhere on a chromosome to move the
cursor to that location.

¢ In Chromosome View, click a cytoband name, part of the
chromosome, or anywhere in the plot area to move the cursor to that
location.

* In Gene View, click anywhere in the plot area to move the cursor to
that location.

The cursor used in Gene View is the same cursor used for the tracks.

e In Tab View, click a row of a data table to move the cursor to the
chromosomal location associated with that row.
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Tab View for Genomic Viewer
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Figure 26

\ Design/arrays tabs

Tab View

)

Selected row

Tab View displays design annotation and log ratio data related to the
chromosome you select in Chromosome View. CGH probes are displayed in
the Arrays tab. For CGH+SNP arrays, an additional SNPs tab is available
with SNP data for the selected chromosome. This tab does not show
results unless the SNP algorithms are selected and data was analyzed.

¢ The exact column content of the tables depends on the tab and
design, but it always includes chromosomal locations of probes.

¢ The selected row of data is highlighted in blue. This row represents
data that corresponds approximately with the location of the cursor.
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¢ Columns of log ratio data appear below the names of the arrays to
which they correspond. If an array is selected for display in
Chromosome and Gene Views, a colored square appears next to its
name.

¢ Signal intensity (raw signals) and/or annotations appear if selected
from the View command ribbon.

* SNPs display two probes, separated by a comma. This corresponds to
a probe for each strand. Corresponding feature numbers are
displayed, also separated by a comma.

Tab View tabs and buttons

You can see the following tabs and buttons in Tab View. See Figure 26 for
a diagram that identifies some of these elements.

A separate tab appears for each microarray design included. The name of
the design appears on each tab, along with an icon:

[6H — An aCGH array design.

[+ - A CGH+SNP array design.

When you click a design tab, the data and annotation for the arrays in the
design appear in Tab View.

(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.

(Available when CGH+SNP array is selected.) Contains a table of SNP data
for the selected chromosome. Includes genotype information on a
per-array basis.

Contains a table of data and annotation for the selected arrays from all
designs in the window.

(Resize buttons) The button that points away from Tab View expands the
view. The other button restores the view to its original size.

(Detach button) Removes Tab View from the main window, and opens it
in a separate window.
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Tab View actions and shortcut menus

¢ Right-click a heading of a column other than an array data colummn

to display a Scroll To Column option. If you click this option, the Scroll
to Column dialog box appears, where you can select a column in the
current tab. The program then scrolls the data table in the tab so you

can see the column.

Click an entry in a data table to select the row in which it appears.
This also moves the cursor to the location of the data point that
corresponds to the selected row.

Right-click a data table entry to display these options:

Option

Description

Find in column

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

Opens the Find in column dialog box, where you can search for
a specific text string within the column you clicked. “Find in
column” on page 190.

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.

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 170.
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Status Bar

Cursor position Genome buil Ratio type
0:105127520 I_I_WW@ | [clc|e] | |hg18 | logz ratio [Selected Row=2570 | 33457
Algorithm indicators Table size

Figure 27  Status bar

The Status Bar displays information related to the displayed data.

Cursor position The chromosomal location of the cursor. See “The View Cursor” on
page 49.

Algorithm  Calculations that are currently selected in the Preprocessing and Analysis
indicators  tabs are shown in bold.

Genome build The genome build associated with the displayed data.

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

* ratio
* log, ratio
* logyq ratio

* In (natural log) ratio

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

Table size The number of rows and columns in the displayed tab. The size appears
as
<# of rows> x <# of columns>.
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View Aberrations Window

The View Aberrations window is used to examine the results from one or
more samples simultaneously. The results are displayed graphically using
the Genomic Viewer. For information on how the Genomic Viewer displays
results, see “Genomic Viewer” on page 40.

View Aberrations
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Figure 28  View Aberrations window showing CGH+SNP results
Purpose: Used to display results from one or more analyzed samples,

display differrential aberrations, and create graphical Probe and Interval
summaries.
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To open: In the Analysis tab, under View, click Multi Sample View.
Search for and select one or more analyzed samples, and then click View
Aberrations. For information on how to set up annotation searches or
queries, see the Running CytoGenomics Analyses User Guide.

Aberration View is used only for display of results. To display and sign off
on results (for users with Scientist role or higher), you must use the
Review function to open the Triage View. See “Triage View” on page 59.

The sections below describe the capabilities you have within the View
Aberrations window.

View Aberrations command ribbon

Aberration Calls Penetrance Copy Setting ‘Wigw In Table Cytoband Info SHP
=L M M M =
2N I G ) = c =

'= b {w Signal Intensity  Annotation Show In Gene Yiew L]

Figure 29 Command ribbon for View Aberrations

The commands in this ribbon are described in the following table.

Table9 Commands for View Aberrations command ribbon

Command Purpose

Aberration Calls

Differential Set up and display a differential aberration summary for two or
more samples.

Penetrance

Probe Creates a graphical penetrance summary that shows
penetrance scores for each probe position across selected
chromosomes.

Interval Creates a graphical interval penetrance summary that lets you

display and save interval penetrance results for the selected
arrays in the current view.
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Command

Purpose

Copy

Setting

View Settings

View In Table

Signal Intensity

Annotation
Cytoband Info
Show In Gene View
SNP

Generate Genotype Reference

Opens a menu where you can select one of the following items
in the View Aberrations window, and copy them to the
Clipboard.

< All

+ Tab view

+ Genome view

» Chromosome view
» Geneview

Lets you select what content to display in the View
Aberrations window, and how it appears.

Select to add green and (if applicable) red signal intensity
columns to the tab view for each sample.

Select to add annotation columns to the tab view.

Select to show cytobands in the Gene View.

Opens the Generating Genotype Reference Files dialog box,
where you set up and create a genotype reference file from
selected CGH+SNP reference microarray(s). This genotype
reference can be imported later into the database, and used to
analyze CGH+SNP data. See “Generating Genotype Reference
File” on page 191.
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View Aberrations window actions and shortcut menus

When you right- click the mouse in the various views with the View
Aberrations window, menus appear that let you perform specific tasks.
The table below describes the tasks that are available from the right- click
menus within the View Aberrations window. For more information about
the different data views within the View Aberrations window, see “View
Aberrations Window” on page 54.

Gene View shortcut menu and other actions

For a description of the shortcut menu items and other actions within the
Gene View, see “Gene View shortcut menu and other actions” on page 47.
These items are the same for both the View Aberrations window and the
Triage View window.

Tab View actions and shortcut menus

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

options:

Option Description

Select Array (Available if the array is not selected.) Selects the array for
display. A colored square appears next to the name of the
array.

Deselect 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.

Edit Array Color Opens the Select Color dialog box, where you can change the
display color of the array. See “Select Color” on page 237.

Edit Array Order 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
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 181.

Select All Arrays Selects all arrays in all designs for display. All arrays appear in

the Selected Arrays tab.
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Option Description

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

Scroll To Column Opens the Scroll to Column dialog box, where you can select a

column in the current tab. The program then scrolls the data
table in the tab so you can see the selected column. “Scroll to
Column” on page 236.

¢ 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 a shortcut menu for the table.
For information on the shortcut menu items and tasks, see “Tab View
actions and shortcut menus” on page 52.
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Triage View

In Agilent CytoGenomics 1.0, Triage View is where a user examines
analysis results, changes or adds aberration calls, adds notes, generates
reports, and then (for users with Scientist or Administrator role) signs off
the results.

The diagram below shows the Triage View for a CGH+SNP sample. Results
are depicted graphically in the Genomic Viewer. For more information on
the Genomic Viewer, see “Genomic Viewer” on page 40.
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Triage View for CGH+SNP sample (Scientist or Administrator user role)

Purpose: Used to review and (for users with role of Scientist or
Administrator) sign off results for completed samples.

To open: In the Analysis tab, under Review, click Review. In the list of
analyzed samples, click the Status for a sample. In the Analyzed Sample
dialog box, select the sample results you want to display, and click OK.

OR
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In the Analysis tab, under Analyze, click Job Monitor. Locate the
completed workflow job you wish to review, and click Review. In the
sample list for the workflow job, click the Status of the sample results you
want to review.

OR

In the Content tab, in Sample Manager, click the Status of any sample
with a Status of Analyzed, Check In, or Reviewed.
Samples can have the following Status:

* Analyzed - Sample was successfully analyzed, but was not checked out
or in, or reviewed.

¢ Check Out - Sample is checked out. Only the user who checked out this
sample can currently open it in Triage View.

¢ Check In - Sample is checked in. Changes were made to this sample
and were checked in. This sample is available to open in Triage View.

* Reviewed - Sample was signed off and the results are now locked. You
can open the sample in Triage View, but you cannot make any changes.

¢ Samples that have more than one analysis result are indicated with a
“#77'

Changes to the call State
In the Intervals or SNPs table, the State of each call indicates how it was
determined.

¢ Algorithm Generated - Calls that are based on the results of the
algorithms chosen in the analysis method used to analyze the sample.

¢ Added - Calls that were added by the user.
¢ Edited - Calls that were changed by the user.

The following actions and commands appear in the Triage View window.
Some actions and commands are not available until you Check Out the
sample.

Command Ribbon

View Settings Opens the View Preferences dialog box, where you can change how you
want results to appear in the Genomic Viewer. See “View Preferences” on
page 251.
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Copy

Cytoband Info

SNPCN QC
Metrics

Contained Within

62

Overlapping

Chromosome
Start
Stop
Prev
Next

Clear

Check Qut
Check In

Sign Off

Add Call

Opens a menu where you select part or all of the view to copy to the
Clipboard. You can then paste the contents of the Clipboard to a
document of your choice.

Select the check box to show cytobands in the Gene View of the display.

Opens the SNP CN QC Metrics Table dialog box, that displays QC metrics
for the selected sample. See “SNP CN QC Metrics Table” on page 245. The
sample must be analyzed using one or more SNP algorithms in order to
show this table.

Aberration Search

Select to search for aberrations that fall within the selected chromosome
and location range.

Select to search for aberrations that overlap with the selected chromosome
and location range.

Select the chromosome you want to search.
Type the start location of the range to search.
Type the end of the range to search.

Goes to the previous match for the search.
Goes to the next match for the search.

Clears the search parameters.

Sample review commands
Checks out the sample so that you can make changes.

Saves your changes and checks in the sample so that other users can
review and make changes to the sample.

Saves the changes and signs off the sample. Changes cannot be made by
any user after a sample is signed off. (Not available for users with the role
of Technician.)

Changes to aberration calls

Opens the Add Aberration Call dialog box, where you can create a new
aberration call for the table. See “Add Aberration Call” on page 133.
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Opens the Auto Suppress dialog box, where you select a track to use for
aberration suppression. Calls within the selected track are suppressed. See
“Auto Suppress Dialog” on page 145 and “Create Track” on page 168.

Removes suppress from all intervals.
Suppresses all aberrations for the currently selected chromosome.

Removes suppress from all intervals.

Interval and SNPs table actions
Select to suppress an individual aberration call in the table.

Opens the Edit Aberration dialog box, where you can change the selected
aberration call. See “Edit Aberration” on page 180.

Opens the Notes dialog box, where you can type information about the
selected aberration call. See “Notes” on page 225.
General window actions

Shows a complete list of who checked the sample in and out, and what
changes were made.

Generates a Cyto Report and saves it in a location you specify.

This option is not available for samples that did not have a cyto report selected in the
workflow.

Closes the Triage View. Changes that were not checked in are not saved.
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Config Tab Windows

This section contains descriptions of the windows that appear when you
select the commands in the Config tab. These commands are tasks that
are performed by users with the role of Scientist.

Analysis Method window

Andysis  Config  Quaty  Content  Admin @ Hel v
Warkflow Template —Settings License
o cr ()

K@ B o1& 20| =2
No. Method Name Creation Date Creator Status Action

1 Default Analysis Method - CGH - KM2-PClkm2 Public vew |[ Bxpot || |

2 Default Analysis Method - CGHHSHP - KM2-PCikmz Public Views || Export [ |

8 Method_CGH 10j26/2010 KMZ-PCikm2 Private viewjEdt ||  Export Delete

4 Method_CGHZ 11j01/2010 KMZ-PCikm2 Private viewjEdt ||  Export Delete

Create Analysis Method || Import Analysis Method |

Figure 31  Analysis Method window

Purpose: Create and manage analysis methods.

To open: In the Config tab, under Workflow, click Analysis Method.
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Opens the Analysis method setup window, where you can change the
selected analysis method. For published (public) analysis methods or
methods created by other users (private), you cannot save changes.

Opens the Export dialog box, where you type a name and save the
analysis method to a network or local location.

For analysis methods you created that are not published, this deletes the
selected analysis method.

Opens the Analysis Method setup window, where you set up the
parameters for a new analysis method.

Opens the Import Analysis Method dialog box, where you can search for
and select an analysis method file that was previously exported, to import
to the program.
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Workflow window
8% Agilent CytoGenomics =l
Andyss  Config  Oualty  Content  Admin AP relp v
Workflow Template ~Settings License
L T =

E® 8|7 %20

No. Workflow Name Creation Date Creator Status Action

1 Default Warkflow - CGH - KMz-PCikmz Public [ View Export [ |
2 Default WaorkFlow - CGHASHP - KM2-PCim2 Public | view Export [ |
3 Warkflow_CGH_ImportFE 10/26/2010 KM2Z-PCikmz Private | View/Edit Export | Delete

4 ‘wioriflow_FE 10/26/2010 KM2Z-PCikmz Private | View/Edit Export | Delete

5 Workflow_FeatureEx=traction 10/26/2010 KM2-PChmz Private | View/Edit Export || Delete |
[} Workflow_5 10fz9fz010 KM2-PChkmz Private | View/Edit Export || Delete |

Create Workflow Import workflow |

Figure 32  Workflow window

Purpose: Create and manage workflows.
To open: In the Config tab, under Workflow, click Workflow.

View/Edit Opens the Workflow setup window, where you can change the selected
workflow. For published (public) workflows or for workflows created by
other users, you cannot save changes.

Export Opens the Export dialog box, where you type a name and save the
workflow to a network or local location.

Delete For workflows you created that are not published, this deletes the selected
workflow.
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Create Workflow Opens the Workflow setup window, where you set up the parameters for a

new workflow.

Import Workflow  Opens the Import Workflow dialog box, where you can search for and

select a workflow file that was previously exported, to import to the

program.

Report Template window

E Agilent CytoGenomics
Analysis Config Quality Content Admin

workFlow Template - Settings License
s EANOR % (0
EQ B, &t

No. Template Name:
1 Default Cyto Report Templake - CGH

Creation Date Creator
111212010 KM2-PCikm2

Action

view/Edt | |

2 Def ault Cyto Report Template - CGH + SHP

111212010 fz-PCikm2

view/Edt ||

Create New Template

Figure 33  Report Template window

Purpose: Create, display, and change cyto report templates.

To open: In the Config tab, under Template, click Report Template.
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View/Edit

Delete

Create New
Template

Opens the Edit Cyto Report Template dialog box where you can display or

change the selected report template. You

cannot change and save report

templates that were created by another user or the default report
templates. See “Edit Cyto Report Template” on page 182.

Deletes the selected report template. You

cannot delete default report

templates, or templates that were created by another user.

Opens the Create Cyto Report Template dialog box, where you select the
items you want to include in a Cyto Report. See “Create Cyto Report

Template” on page 158.

Preferences window
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Figure 34  Preferences window
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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 Config tab, under Settings, click Preferences.

Accepts the current settings and applies them to the Genomic Viewer.

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

Select the check box to display the track next to Gene View.

Select the check box to display the track information in all the reports.

Click to use the track to define only the regions that aberration detection
algorithms will run. You can choose to do this for only one track.

Select the check box to delete the track from the list. Then, click Delete
to delete the track from the list.

Click to display all the chromosome locations defined in the track.
Click to import new tracks.

Click to delete the tracks selected in the Delete column.

Click to move a track up the list.

Click to move a track down the list.

Visualization Parameters

These options affect the appearance of the Track and Gene View.

¢ Orientation — Type a number to set the angle at which the Gene
Symbols appear in Gene View and the Track Annotations appear in the
tracks.

¢ Show Gene Symbols — Select to show gene symbols in Gene View, and
clear the check box to hide them.
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Genomic
Boundaries

Tracks

These options let you include or exclude the Genomic Boundaries from the
analysis.

These options affect the appearance of the Track Views.

¢ Show Annotations - Select to show the names of the gene regions for
the tracks, and clear to hide them.

¢ Show Overlaid - Select to overlay all the tracks that appear next to
Gene View, and clear the check box to display the information in
separate tracks.
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View Settings window
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Figure 35  View Settings window

Purpose: This dialog box allows you to configure how data and results
appear in Genome, Chromosome, and Gene Views of the Genomic Viewer.
See “Genomic Viewer” on page 40.

To open: In the Config tab, under Settings, click View Settings. Or,
right- click in any of the views in the Genomic Viewer 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 Gene Views 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 modules. When you select a display item, it
enables the item for display; for some items, you must take additional
steps to display them. For example, you may need to configure a specific
algorithm in the toolbar.

Select any of the following options, as available:

Option Description/Comments
Scatter Plot The plot(s) of individual log ratio, intensity, or probe score data points.
Scatter Tool Tip The ToolTips that appear when you place the pointer over specific data

points on the scatter plot(s) in Gene View. The tool tip shows the array
of origin and the numerical log ratio value for the data point.

Aberration The result of the selected aberration detection algorithm.

Log ratio error The log ratio error envelope is a visual representation of the log ratio
envelope error calculated by Feature Extraction.

Green Intensity Select the check box to display green raw signal intensity.
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Option Description/Comments

Red Intensity Select the check box to display red raw signal intensity.

SNP Copy Number Select the check box to display the SNP copy number data for
CGH+SNP samples. Note: Data is only displayed for samples where
SNP copy number results exist.

LOH Select the check box to display the LOH (Loss/Lack of Heterogyzosity)
data for CGH+SNP samples. Note: Data is only displayed for samples
where LOH results exist.

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 application design.

¢ Design Type - Select the application design type for which you want to
define rendering patterns.

e Styles — Select the display style for each of these elements:

Option Description/Comments

Log Ratios Select the symbol used for log ratio data points in the scatter plots in
Chromosome and Gene Views.

Green Intensity Select the symbol to use for display of the green raw signal intensity.
Red Intensity Select the symbol to use for display of the red raw signal intensity.
Aberration Select the rendering style for detected aberrations.

+ Semi transparent filled — Solid, colored regions (in the display
colors defined for each array, if applicable).

» Hatched — Cross-hatched colored lines (in the display colors
defined for each array, if applicable).

* Do not show area — Aberrations do not appear.

SNP Copy Number Select the symbol to use for showing SNP Copy Number.

LOH The only selection for showing regions of LOH is “continuous”.
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Configure Scales

Scatter Plot (Chr
View) Point Size

Configure
Coloring schemes
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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 CGH scatter plots can
also decrease performance. For faster performance, change the rendering style for CGH
data from the filled circle to the plus (+) or cross hair sign.

For Log Ratios, Signal Intensities, SNP Data plots, select Apply to enable
the custom scale. In Range, type the value to use as the range for the
scatter plot.

Select a point size to use for display of scatter plot data points in the
Chromosome View.

Use these options to change the display of the scatter plot in the Gene
View. These options are the same as those displayed in the Scatter Plot
box in the Gene View.

To do this Follow these steps
Show or hide the log ratio » To show the data points - Select the Log Ratios check box
values in the Log Ratios plot and select Log Ratio Values from the list.

+ To hide all data points - Clear the Log Ratios check box.

Show or hide LogRatios » To show the data points - Select the Log Ratios check box
color-coded by Probe Score and select Probe Score Values from the list.
Values in the Log Ratios plot + To hide the data points - Clear the Log Ratios check box.

Show or hide Intensity values  *+ To show the data points - Select the Signal Intensities

in the Signal Intensities plot check box and select Intensity Values from the list.
+ To hide all data points - Clear the Signal Intensities check
box.

Show or hide Signal Intensities + To show the data points - Select the Signal Intensities

color-coded by Channels in the check box and select Channels from the list.
Signal Intensities plot + To hide the data points- Clear the Signal Intensities check
box.

Show or hide Signal Intensities * To show the data points - Select the Signal Intensities
color-coded by Probe Score check box and select Probe Score Values from the list.
values in the Signal Intensities + To hide the data points- Clear the Signal Intensities check
plot box.
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To do this Follow these steps

Show or hide SNP data panel ~ + To show the SNP data panel - Select the Show SNP Data
Panel check box.
+ To hide the SNP data panel - Clear the Show SNP Data
Panel check box.

Change the ranges and colors  + Click Configure Color and Ranges to enter ranges and
for scatter plot and signal change colors. See “Configure Coloring Ranges and
intensities panels Shades” on page 152 for more information.

Apply Applies changes without closing the dialog box.
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He B Fel B

Report Oukput Directory

Select Report Output Directory @ k:'gUsars\Puh\\cantuments\(ytnl(ytnmg\Wnrkﬂnw Output Browse...

Array Input Directory

Select Array Input Directory @ l::\CytuData Browse. ..

Design Input Directary

Select Design Input Direckory @ k:\[ytnData Browse...

Apply Settings Restare

Default Settings window

g Agilent CytoGenomics

Analysis

Config Quality Content Admin 0 Help ¥/

Template [~Settings License:

=

IH |l‘

Figure 36  Default Settings window

Purpose: To set the default folders to use for data.

To open: In the Config tab, under Settings, click Default Settings.

Select Report Type the name of the path to use for storing reports, or click Browse to
Output Directory browse to and select the folder.

Select Array Type the name of the path to use for importing arrays, or click Browse to
Input Directory browse to and select the folder.

Select Design Type the name of the path to use for design files, or click Browse to
Input Directory browse to and select the folder.

76

CytoGenomics Reference Guide



Window and Command Ribbons Reference 1

Apply Settings  Accepts the displayed folders for default locations.

Restores previous folder locations after you made changes but did not
click Apply Settings.

Restore

License window

% Agilent CytoGenomics
Analysis Config Quality Content Admin AP Help ¥
‘Warkflow Template — Settings License

’E@ E o & LJ:;? EI

F\ease provide license information ko activate the Functionality of Cyto Analytics.

Host Name = KM2-PC

Please paste your license text in the area below:
EATURE cyto_gval agilent 20110828 01-mar-2[uncounted HOSTID=ANY |

DEED AZF1 E5A S404"

SIGN="00E2 EGCA 96F3 00B2 303D 8027 690E DCON 3C27 9F6C 0IBE |

Apphy

L

Figure 37 License window

Purpose: Show or enter a license for Agilent CytoGenomics 1.0.

To open: In the Config tab, click License.
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Please paste your Copy and paste your license.
license in the
area below

Apply Click to apply the license to your program.

78 CytoGenomics Reference Guide



Window and Command Ribbons Reference 1

Analysis Method Window

The Analysis Method window appears when you create an analysis method
or click View or View/Edit in the analysis method list. This window lets
you set the parameters for an analysis method, save the analysis method,
and publish it so that it is available for all users.

Analysis method
Analysis Method Description
T - T
Method_¢ . ~@— Analysis method name and description
ADM-1 P, ter P |
Filter Before Analysis Srameerhone
Description
E Design Level Filter The Aberration Detection Methad 1 (ADM- 1) algorithm identifies all aberrant inkervals in a given sample with consistently high or low lag ratios bassd

y on the statistical score, The ADM algorithms automatically determine the optimal size of a statistically significant aberration,
E Feature Level Filter

5 avay Level Fiter Parameter panel for selected item

/

Combining Replicates

E Intra-Array Replicates

Normalization Thieshold Mesting Level

E GC Corvaction E'U E Apply Mesting Filter
E Centralization 0.1 .r. 50 I EFuzzy Zero

Aberration
O Z Score
@) apm-1
) apm-2

SNP Algorithm

E SNP Copy Number

[ o

| Publish | Close

Analysis method parameters Action Buttons

Figure 38  Analysis method setup

Purpose: Used to set parameters for an analysis method.
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To open: In the Config tab, under Workflow, click Analysis Method. Then
click Create Analysis Method to create a new analysis method, or click
View/Edit or View for an existing analysis method.

Filter Before Analysis

The options available in the Filter Before Analysis area let you select
filters that remove or include data based on specific criteria. You can also
create and edit these filters.

Select any of these options:

Option Description

Design Level Filter Opens the Design Level Filter Parameter Panel. Design level filters let
you include or exclude probes, based on criteria set in the filter. For
example, a design filter can be used to filter out probes that fail the
homology filter or have a low probe score. See “Design Level Filter
Parameter Panel” on page 120.

Feature Level Filter Opens the Feature Level Filter Parameter Panel. See “Feature Level
Filter Parameter Panel” on page 122. Feature level filters let you
include or exclude data from specific microarray features, based on
information from the imported Feature Extraction output files.

Array Level Filter Opens the Array Level Filter Parameter Panel. See “Array Level Filter
Parameter Panel” on page 113. Array level filters let you include or
exclude arrays in the current workflow based on their attributes.

Combining Replicates

For CGH arrays, intra-array replicates are features within the same array
that contain the same probe. When you combine replicates, you define
how the program handles replicate probes. The program can combine
multiple biological and technical replicates within arrays.

Select this option:

Option Description

Intra-Array Replicates Combines replicate probes within each array. If you select this option,
the Intra-Array Replicates Parameter Panel appears. However, no
input parameters are required.
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Normalization

Select any of these options:

Option Description

GC Correction Corrects for artifacts by performing a regression fit to GC contentin a
specified region flanking the probes. GC Correction is recommended
for SNP Copy Number and LOH analyses. See “GC Correction
Parameter Panel” on page 124.

Centralization Centralization recenters log ratio values. It finds a constant value to
subtract from or add to all values, and ensures that the zero-point
reflects the most-common-ploidy state. For a description of the
centralization algorithm, see “Centralization Algorithm” on page 275.
All of the aberration algorithms can use the Centralization calculation,
used to normalize data. Centralization is recommended for SNP Copy
Number and LOH analyses. See “Centralization Parameter Panel” on
page 115.

Aberration

The options in the Aberration folder let you select the aberration detection
algorithm for the workflow. For a detailed discussion of all aberration
detection algorithms, see “Aberration detection algorithms” on page 267.
Select one of these options:

Option Description

Z Score The Z-Score algorithm is a quick method of detecting aberrant regions.
It assesses intervals using a sliding window of fixed size, and is
especially useful in the exploratory phase of CGH data analysis. When
you select this option, the Z Score Parameter Panel appears, where
you can set the parameters of the algorithm. See “Z Score Parameter
Panel” on page 131. For a discussion of the Z-Score algorithm, see
“Z-Scoring for Aberrant Regions” on page 287.
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Option Description

ADM-1 The ADM-1 algorithm searches for intervals in which the average log
ratio of the sample and reference channels exceeds a threshold that
you specify. When you select this option, the ADM-1 Parameter Panel
appears, where you can set the parameters of the algorithm. See
“ADM-1 Parameter Panel” on page 111. For a discussion of the
ADM-1 algorithm, see "ADM-1" on page 290.

ADM-2 The ADM-2 algorithm is similar to the ADM-1 algorithm, except that it
is more accurate and also takes into account probe quality. It is
especially useful for the detection of small aberrant intervals. When
you select this option, the ADM-2 Parameter Panel appears, where
you can set the parameters of the algorithm. See "ADM-2 Parameter
Panel” on page 112. For a discussion of the ADM-2 algorithm, see
“ADM-2" on page 293.

SNP Algorithm

These options let you set up the workflow to calculate results for CGH
arrays that contain SNP probes. Select one or both of the following
options:

Option Description

SNP Copy Number For each SNP site that is represented on the array, SNP Copy
Number (ASCN algorithm) calculates an expectation value for
the copy number of the uncut SNP allele. See “SNP Copy
Number Parameter Panel” on page 129. For more information
on the SNP Copy Number algorithm, see “SNP analysis
algorithms” on page 270.

Note: In order to select SNP Copy Number, you must first
select an Aberration (except z-score). GC Correction and
Centralization are recommended.

LOH LOH algorithm identifies copy-neutral genomic regions with a
statistically significant scarcity of heterozygous SNP calls.
The algorithm reports the regions where the LOH score
exceeds a definable threshold. See “LOH Parameter Panel” on
page 125. For more information on the LOH algorithm, see
Chapter 4, “LOH (Loss or lack of heterozygosity) algorithm”.
Note: In order to select LOH, you must first select SNP Copy
Number.
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Filter After Analysis

Aberration filters exclude certain detected aberrations from the output of
the workflow, based on specific criteria. To apply an aberration filter to
the results of the workflow, select Aberration Filter. The Aberration Filter
Parameter Panel appears, where you can create and select a filter. See
“Aberration Filter Parameter Panel” on page 109.
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Workflow Window

The Workflow window appears when you create a workflow or click View
or View/Edit in the workflow list. This window lets you set the parameters
for a workflow, save the workflow, and publish it so that it is available for

@ Select Imported Data

) Image Files

Metric Evaluation

E Metric Set Array Filker

Analysis

@ Run Analysis

Reports

@ CGH Aberration Report
E Cyto Report

E SNP Genotype Report

E Aberration & LOH Report

A

all users.
Workflow
Workflow Descripkion
Werkfian_2 * ~§— Workflow name and description
Input R.:;;E:'fs LREE Parameter panel for selected item
O Import FE Files

Select analysis method here,

Analysis Application: DNA Analytics
Application Type:  CGH

Analysis Method: Method_CGH2 | 3

Mew Edit

Save As Publish | Close

Workflow parameters

Figure 39

84

Workflow setup

Action buttons

Purpose: Used to create or change a workflow.

To open: In the Config tab, under Workflow, click Workflow. Then click
Create Workflow to create a new workflow, or click View/Edit or View
for an existing workflow to display or change it.
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The parameters are described below. For more information on the
individual parameter panels that appear when you select the parameters,
see “Parameter Panels” on page 108.

Input

In Input, you select the source of data for the workflow. Select one of the
input options:

Table 10  Input for workflow

Option Description

Import FE Files Configures the workflow to import Agilent Feature Extraction microarray
data files. Users select the files when they run the workflow.

Select Imported Configures the workflow to use microarray data that you previously
Data imported into the program. Users select the microarrays when they run
the workflow.

Image Files This option lets you select the image files (.tif) to extract during the
workflow. When image files are selected, the workflow will run the
Feature Extraction program on these files first, then analyze the
extraction results using the selected analysis method. Users select the
image files when they run the workflow.

Metric Evaluation

The Metric Set Filter option lets you include or exclude data from the
workflow, based on QC metric set filters.

Analysis

In this area, you select the analysis method to use for the workflow. You
must select an analysis method for the workflow before you can save or
publish it.

Reports

The options in the Reports folder let you select the reports that are
created by the workflow. The reports contain one or more files that you
can open in other programs such as Microsoft® Excel or Adobe® Reader®.

Select any of these options:
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Table 11  Report selections for CGH

Report

Description

CGH Aberration
Report

Cyto Report

SNP Genotype Report

Aberration & LOH
Report

The CGH Aberration Report describes regions that have detected
aberrations. You can report these regions by genomic interval, by
probe, or both. The program reports aberrations separately for each
array in the workflow, and creates one or more *.xls files that you can
work with in Microsoft Excel.

When you select this option, the CGH Aberration Report Parameter
Panel appears, where you can configure the report, and type a name
and select a location for it. See “CGH Aberration Report Parameter
Panel” on page 117.

Cyto reports summarize analysis settings and detected aberrations by
array. The workflow creates a separate PDF and .XML file for each
array. When you select this option, the Cyto Report Parameter Panel
appears, where you select the desired cyto report template to use, and
a location for the report. See “Cyto Report Parameter Panel” on

page 119.

Note — You create Cyto Report templates using the Report Templates
option in the Config tab.

The SNP Genotype Report contains genotype and p-values for SNP
probes. It generates reports in .xIs format for the entire genome, or for
each chromosome.

When you select this box, the SNP Genotype Report Parameter Panel
appears, where you select the format and a location for the report. See
“SNP Genotype Report Parameter Panel” on page 130.

The Aberration & LOH Report contains aberration and log ratio
information for significant intervals.

When you select this box, the Aberration & LOH Report Parameter
Panel appears, where you select the location for the report. See
“Aberration & LOH Report Parameter Panel” on page 108.
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Quality Tab Window

8 Agilent CytoGenomics
Analysis  Config  Quality Content Admin A Hep v

QC Data and Tools

bl A

Search W [ arayD Author ExtractionName | Amt Cy3used{ug) | Amt Cy5 used{ug) | _Array Fab date Array typs Arrayset Comments Cy3 samp
1 [251479610045_1 _1 kM2-PClmz uszzs0z418_251...
2 751479610045 _1_2 KM2-PCikmZ USz3502418_251...
3 |P5L479610045_1_3 KM2PCkmZ USz3502418_251...
4__|252206010200_1_1 KM2ZPClkmz uszIs0z418_z52...
Extractions 5 [252206010200_1_2 KM2-PClkm2 U523502418_252..,
3 Querles 6751966110153 _1_2 KMZPCmz USz2502705_z51
. A 7 252206010201_1_1 |KM2-PCikmz 523502418 _25.
# Cy3 Amount 15 8 [252206010202_1_1 KMZ-PCkma USz3502418 25
9 |e5le6o3izess  kMzPChmz [Huza4_CaH_2
10 |752808110005_1_1 KM2-PCikmZ USz3502418_25
11 |752808110005_1_2 KMZPCkmz UszE0z418_z5e. .
Metric Sets
3 Matric Sets
T # CytoCGH_QCMT_Oct10
[=]) ar
Mumber of extractions: 11

Figure 40  Quality tab

Purpose: To set up QC metrics and metric sets, and to create and display
quality charts for extracted data in the program.

To open: On the tab bar, click Quality.

Navigator

The Navigator consists of the Extractions pane, the Metric Sets pane, and
the Charts panes. These panes are described below.
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Extractions Pane

This pane displays a list of query views of extractions in the database.
The query named “All” is a permanent, unchangeable query and consists
of no query parameters; it displays all extractions in the database.

Right-click to see the following options in the Extractions pane:

I
[
o}

Extractions
1 Cueries
P - r

Run Query
Delete Query
Rename Query
Edit Query
Expoart Query

Figure 41  Extractions Navigator Options

Menu item Description

Run Query Runs the selected query on the database and displays the
extractions from that query in the Tab View.

Delete Query Permanently removes the selected query from Agilent
CytoGenomics 1.0 Quality tools.

Rename Query Opens the Enter New Name dialog box to change the name of
the selected query.

Edit Query Opens the Query Builder dialog box, identical to clicking Query
in the Quality tab and then selecting Edit.

Export Query Opens the Export Query dialog box, identical to clicking Query
in the Quality tab and then selecting Export.

Metric Sets Pane

This pane displays a list of metric sets that were created in or imported
into Quality tools.

Right-click to see the following options in the Metric Sets pane:
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Metric Sets > B
4 Metric Sets

r
r
o
o
1
o

Edit Metric set
Duplicate Metric set
Delete Metric set
Rename Metric set
Expart Metric set

Figure 42

----- ® ChIP_QCMT_Sep02
----- w one

Metric Sets Navigator Options

1

Menu item Description

Edit Metric set Opens the Metric Set Configuration dialog box, identical to

when you click Metric Sets in the Quality tab and then select
Edit. See”“Metric Set Configuration Dialog Box: Add Metrics to
Metric Set Tab” on page 215.

Duplicate Metric set Opens the Duplicate Metric Set dialog box, which lets you

enter a name for the metric set to be copied.

Delete Metric set Permanently removes the selected metric set from Agilent

CytoGenomics 1.0 Quality tools.

Rename Metric set Opens the Enter New Name dialog box to change the name of

the selected metric set.

Export Metric set Opens the Export Metric Set dialog box, identical to when you

click Metric Sets in the Quality tab and then select Export.

Charts Pane

This pane displays a list of charts that were created in or imported into
Quality tools.

Right-click to see the following options in the Metric Sets pane:
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Charts zg"
4 Charts

..... *

bl 2 Edit Chart

..... # b Delete Chart

Renanne Chart

Figure 43  Metric Sets Navigator Options

Menu item

Edit Chart

Delete Chart

Rename Chart

Opens the Chart Configuration dialog box, identical to clicking
Chart in the Quality tab and then selecting Edit.

Permanently removes the selected chart from Agilent
CytoGenomics 1.0 Quality tools.

Opens the Enter New Name dialog box to change the name of
the selected chart.
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Table View

The Table View displays the results of a selection from any pane in the
Navigator (Query, Metric set, or Chart) in the Navigator. Examples of each
pane are shown below.

252136511015_1_2

S2-MA18517_252...

252136510356_1_2

Jay

alsc_MA19000-TA...

Tip When you click on a row heading in the table, the results are sorted by
the values in that column.
Table View - Extractions
The extractions loaded into the Agilent CytoGenomics 1.0 database are
displayed in a table. See the figure below:
'\§ | ArrayID Author Extractionflame || Amt Cy3 usediug) || Amt CyS usediug) | Array Fab date Array bype ArraySet Comment:
1 252136510460_1_2 |Ann O1-MAL18517_25..,
2 252136510460 1_2 O1-MAL18517_25.., 1
3 252136510317 _1_2 O2-MA18517_25.., 1
4 |252136511006_1_2 S1-MA18517_252.., 1
I 1
&
7

252136510357 _1_1

Jay

alsc_MA19000-TA...

Figure 44  Table View - Extractions

The default order of the column is:

¢ ArrayID (the barcode and pack number, if the image is a multi- pack
array)

¢ Author (the user who is logged in to Agilent CytoGenomics 1.0 when
the file is imported)

¢ Extraction Name (from FE parameters)
¢ Array attributes

¢ FE parameters

* FE Stats

To change the order of the columns in the table, drag the column headings
to the desired positions.

Table View - Metric Sets

The Metric Sets created in or imported into the Quality tab are displayed
in the table. See the figure below:
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'\§ | Metric Narme Expression Upper Lirnit Upper Warning Limik| Lower ‘Warning Limik Lowser Lirnit Calculation Type Defined by Date Create
1 |IsGoodGrid IsGoodarid WEY WEY 1.0 1.0 Manual 07-Jul-2009 18:
2  |AaddErrorEstimate. .. [AddErrorEstimate. ., [12.0 5.0 A A Manual 11-Aug-2009 13
3 |anyColorPrentFe. .. [AnyColorProntFe,.. [15.0 5.0 A A Manual 11-Aug-2009 13
4 |JoMonCtriMedPren.. . [gNonCkriMedPren. ., [15.0 10.0 A 0.0 Manual 11-Aug-2009 13
5 |aTotalSignal7Spetile [gTotalSignal?Spctile |MA A A A Manual 12-A0g-2009 14
6 |LabelingSpike-Ins... (0.5 * { gdmrz85G. ., |NA A A 2.5 TManual 12-A0g-2009 14
7 |Hvbspike-Insignal  [0.5 * { gdmr3cen. ., NA A A 2.5 TManual 12-A0g-2009 14
g  |stringencySpike-1... [gdmr3ProbeRatio  |MNA A A A Manual 12-A0g-2009 14
Figure 45 Table View - Metric Sets
Disassociate Metric A button on the far right that lets you quickly remove
a metric from a custom Metric Set.
Charts View
To open the Chart View, in the Charts Navigator, double-click the name of
a chart.
This pane has both a table and graphical view of the data. In the
graphical view, you can zoom in on a chart by using the mouse to drag
and release on the area to zoom. Double-click the chart to return to
normal view.
The Charts View supports the operations described below.
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Chart: “Quality1” Metric Set: "CytoCGH_QCMT_Oct10™ Query: "All"
\Array Id Design Mo Global Displa.. . [sGDudGndEAnyCuln EDenvaUv Egnapm Eg BGhoise: Eg sigrial... Eg sigrial... Erﬂepm Erjawmsa E
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252206010200_1 2 022060 Usz3snz4l.., 10| 00315126 0.146667|  0.0616402 4.07411|96,7767193., 394.279)  0.0661185 359531 15%
252808110002_1_2 028081 Usz350241..., 1.0] 0.00208963)  0.165234 0,05846, 2 00115 1382054 15... 276.567]  0.0595859 3.34038[ 11
252206010202 _1 1 022060 Us23s0241.., Lo| 00729766 0.135176 0.11581 43063593, 4431975, . 402,586 0,11351000.,. | 3.9681(11
PZA051 1000411 028061 USZIE0Z41... 1.0[ 0.007137%6|  0.152866]  0.064L307 2.19615|131,266079..., 768,26 0,0596965) 2,77367| 1214]
- ——— — . . ey
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Figure 46  Charts View

Draws the chart according to the data selected in the view.

Displays a binned vertical bar chart (a histogram) of each metric selected
in the table view.

Selects all or none of the available metrics to include in the chart.

Saves the chart in PDF format.
Exports the data from the chart to a tab-delimited text file.

Copies the chart to the Clipboard as a bitmap that can be pasted in MS
Word and MS Paint, or in any other appropriate software.

Select Line, Bar, or both for the type of chart.
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At the bottom of the Chart View, legends appear for coloring of
thresholds, (Evaluate, Good, Excellent, NA) limits, and plotted data.
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Content Tab Window

You use the Content tab to display and manage samples and their
attributes. The Content tab has two different views — the Sample Manager
View and the Feature Extraction View.

Content tab — Sample Manager window

1

B8 Agilent CytoGenomics
Analysis Config Quality Content Admin Q Help ¥
Attribute File— -Tmpart .
e SR (ommand Ribbon
S LS A Sample Search Pane
E
| v )
ample Manage MSample Search
Search Sgarch in calumn [ | Valug [ | Search Reset
[ »
B AmayID |lobal Display Name Status Green Sample Red Sample Plarity
boi209734783  LIS23502418 251200 dmported L
Array Data = [esiooradzad Lszamnzais o5tz Imported L
4 Array Daka Bo2lSzol0035 LS2sn0eq18 g5zl Andyeed L
[ERS|!mported FE Data 52152910037 1523502415 N5 Analyzed L
~Exp 012097_hg1s P52206010200_1 1 L1523502416_2 Analyzed __|\European Male (HAL L
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i-[aH 014693 _hg19 52206010201 _1_1 11523502416_25220 nalyzed 1
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--EEH msn_hgw b52608110005_1_2 11523502416_252604) _ Analyzed . |European Male (HAL 1
tg: o 924]319 P52606110006_1_1 L1523502416_252600]_ Analyzed I
E648 dozon,hats 5260110006_1 ¢ S23502416_252604)__ Andlyzed
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T D25Q0.A19 Sample Manager Table
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3 >
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Figure 47

Content tab — Sample Manager View

Purpose: Used to manage samples and their attributes.

To open: In the Content tab, click Sample Manager.
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Table 12 Content tab — Sample Manager View elements

Part Purpose

Command Ribbon Contains the commands used to perform Sample Manager functions,
such as import and export Attribute Files.

Data Navigator Displays list of microarrays, organized into folders that represent
imported files or user-added attribute records.

Sample Search Pane Lets you find an array ID or any part of a Global Display name in the list.

Sample Manager Table Contains a list of sample microarrays, organized by Array ID. You can
select which attributes to display, but at a minimum Array 1D, Green
Sample, Red Sample, Polarity, and Extraction Status are displayed. To
display only the microarrays for an Array Data node, double-click the
name of the data node in the Data Navigator.

Utility Buttons Buttons that let you edit and add to the sample microarray list, and for
saving or canceling changes.

The Sample Manager Command Ribbon contains the commands used for
importing and exporting attribute files.

Table 13  Sample Manager Command Ribbon

Select Purpose

Import Attribute File To import contents of an Attribute File.

Export Attribute File To export the selected Sample Manager data to an Attribute File.

Import Design To import a design file. A design that matches the microarray must be
present in the database before you can run a workflow for that
microarray.

Import Genotype To import a genotype reference file to use for CGH+SNP analysis.

Reference
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Sample Search Pane

1

Sample Search

Search in colurmn

| : i Walue Search Reset

Figure 48 Sample Manager — Sample Search pane

Search in column

Value

Search

Reset

CytoGenomics Reference Guide

Select the column in the Sample Manager table to use to search for the
data.

Based on your selection for Search Type, choose a value from the list to
match for the search.

Searches the Sample Manager table and displays all samples that match
the search condition.

Clears the search condition.

Array Data Navigator

The Array Data Navigator for Sample Manager contains an Array Data
folder, which contains one or more data folders. Each of these folders
contains a list of microarrays in the program database. The microarrays
are listed under the appropriate design for the array.

14

Array Data
_4 Array Data
+- ) hdded FE Data
;' U523502415_252136510191_5C
S | Imported FE Data
[-Exp 012097 _hgls
----- CHiP 014661 _hgl?
----- CaH 014693 _hgl9
----- CaH 014595_hgl9
----- CaH 014950_hgl9
[+-[6H 021529_hgl9
----- CaH 021850_hgl9
----- CaH 021924 _hgl9
[~ [GHES 022060_hgl9
[+--[GH+E8 025051 _hgl9
----- CaH+ 029830_hgl9
-] Only Stats & Params

Figure 49  Array Data Navigator
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You can use the Array Data Navigator to:

display the microarrays for each imported attribute file
delete a single unimported microarray
delete a user-created folder of unimported microarrays

search for Array IDs or Global Display Names

Table 14  Data Navigator icons, special text, and buttons

Icon

Comments

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

A folder that contains data. In the case of Array Data, each folder, or “Data folder”
contains a list of the microarrays in that imported or user-created attribute file.

A microarray that you imported.

A read-only microarray that was imported by another user.
A CGH design.

A CGH+SNP design.

A multipack design.

The Detach button, located at the top of the Data Navigator pane, removes the Data
Navigator pane from the main window, and opens it in a separate window.

Click to find an Array ID or Global Display Name entered in the Search box.

The Array Data Navigator has the following shortcuts and actions.

¢ Single-click a data folder to expand or collapse it.

¢ Double-click the name of a folder to display a list of the Array IDs and
their attributes in the Sample Manager table.

¢ Right-click the name of a microarray to open a menu with the following
choices.

Show Properties - Opens the Microarray Properties dialog box, that
displays the properties of the selected microarray. See “Microarray
Properties” on page 221.
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QC Metrics — Opens the QC Metrics Table, that shows the QC Metrics
for the selected microarray, and lets you show plot them and show the
frequency distribution. See “QC Metrics Table” on page 231, “QC Metrics
Graph” on page 228, and “QC Metrics — Frequency Distribution” on
page 227.

¢ Right-click the name of a design build to open a menu with the
following choices:

Show Properties — Opens the Design Properties dialog box, that
displays information about the selected design. See “Design
Properties” on page 173.

QC Metrics — Opens the QC Metrics Table, that shows the QC Metrics
for the selected microarray, and lets you show plot them and show the
frequency distribution. See “QC Metrics Table” on page 231, “QC Metrics
Graph” on page 228, and “QC Metrics — Frequency Distribution” on
page 227.

Array Data Navigator Search pane The Search pane lets you find all
occurrences of an entire name or specific search string in the Array Data
Navigator. It also contains several buttons that you can use to move, hide,
show or resize the Navigator.

Resize Buttons

Search Term Box Detach Button
| .~
Search
Esias" X Search Buron
_ MNext [ >
E ; \ Search term clear button
Scroll buttons Pane List button

Figure 50  Navigator Search pane

Detach button Click to move the Navigator from the main window of the program and
open it in a new, separate window.
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Resize buttons

Search term box

100

Pane list

Click to hide, show, or expand the Navigator.

The place where you 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, a search term
*25887* searches for any content that contains the string “25887”.

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.

Sample Manager Table

The Sample Manager table displays the list of microarrays that are
selected in the Data Navigator. See “Array Data Navigator” on page 97.
Each microarray is displayed along with its sample attributes and analysis
status. Buttons at the bottom of the tab let you display or edit sample
attributes and do other tasks in the list, as described in the table below.

The columns (attributes) in the Sample Manager table can change, but the
following required attributes are always displayed, in addition to
extraction status:

Table 15 Default columns in the Sample Manager table

Attribute Description

Array ID The unique identifier for each array on a microarray slide. This
cannot be changed by the user.

Global Display Name By default, the name of the extraction. This name is used to
identify the microarray throughout the program, and can be
changed by the user.
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Table 15 Default columns in the Sample Manager table

Attribute

Description

Status

Green Sample

Red Sample

Polarity

Extraction status

» Shows the status of the microarray sample. Samples can
have the following Status:

Not Extracted — An array ID that was added, but was not
extracted or analyzed using a workflow.

EXTRACTED — Extracted Array ID is in the database, but
the sample was not analyzed (possibly due to a workflow
failure).

Imported — Sample was imported, but not analyzed.
Samples for which you imported the Stats and Params
from the Quality tab have this status.

Analyzed — Sample was successfully analyzed, but was
not checked out or in, or reviewed.

Check Out — Sample is checked out.

Check In — Sample is checked in.

Reviewed — Sample was signed off.

* For samples with Status of Analyzed, Check In, Reviewed,
or Check Qut (if the sample is checked out by you) click the
status to open the sample in Triage View.

+ Samples that have more than one analysis result are
indicated with a "#".

Names of Cy3- labeled samples; can be changed by the user.
Also used to associate or display the genotype reference
sample for CGH+SNP arrays.

Names of Cyb- labeled samples; can be changed by the user.
Also used to associate or display the genotype reference
sample for dye-flipped CGH+SNP arrays.

Sample polarity (1 or -1); can be changed by the user before
import of the extraction, not after import

For arrays extracted using Feature Extraction, shows the
results status from the FE results file. See the Feature
Extraction Reference Guide for more information.

For new rows added by the user and not yet imported (white
rows), displays Not Extracted. For arrays that are imported, not
extracted within the program, displays Imported.

CytoGenomics Reference Guide
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Table 16  Sample Manager table buttons

Button Function

Show/Hide Attributes Opens Show/Hide Columns dialog box where you can select
which attributes, FE Statistics, and FE Parameters to display.
See “Show/Hide Columns” on page 242.

Add/Edit Attribute Opens Attributes dialog box where you can add a new
attribute or edit an existing attribute. “Attributes” on page 143.

Add Array ID Lets you add a single Array ID to a folder. See “Add Array ID to
Data Folder” on page 134.

Remove Array ID Removes selected Array ID from the list.

Save Changes Saves changes made to the array list.

Cancel Changes Cancels changes made to the array list.
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Content tab — Feature Extraction View
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Figure 51  Content tab — Feature Extraction View

Purpose: To display Feature Extraction protocols and extracted data
within the program.

To open: In the Content tab, in the Navigator, click Feature Extraction.

The Feature Extraction View in the Content tab lets you show extractions,
FE protocol details, and search extractions based on Array ID, User,
Barcode, or Extraction Date. You can also open the QC Report .pdf file for
an extraction.
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F
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Launch

Starts the Feature Extraction program, where you can change FE
3a33 parameters and create protocols. For more information, see the Feature

]
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Figure 52

Fe f(FESeareh)

Sample Manager — FE tab

Purpose: This tab displays the extractions you selected in the Navigator
(Extraction by barcode or Extraction by date.) All columns are read-only
except for the QC Report Name. Double-click QC Report Name to open
the QC Report for the selected extraction.

To open: In the Content tab, in the Navigator, click Sample Manager, then
click the FE tab.

FESearch tab

avw

(L Search

Array Id:

Extraction Date:

From: B010-11-02 |7 To: poto-Li-12 |7
{Garch:| | Reset

‘., Search Result - 3 {Selected: 0}

array Id
252152910037

251203734283
251203734284

Figure 53
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Sample Manager — FESearch tab
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Purpose: This tab lets you search for extractions, based on parameters
that you select. To sort the list, click the arrow at the top of the column
for a given parameter.

To open: In the Content tab, in the Navigator, click Sample Manager, then
click the FESearch tab.

Arrayld Type an Array ID to use for the search. Search finds all extractions with
the designated Array ID.

User Type the name of a user to use for the search. User name must include
the domain name and the user. For example: domain\user. Search returns
all extractions performed by the designated user.

Barcode Type a barcode to use for the search. Search returns all extractions that
match the designated barcode.

Extraction Date = Type a date range to use for the search. Or, click the calendar icon
to select a date. Search returns all extractions performed within the
designated date range.

Search Performs a search using the given search conditions.

Reset Clears the search parameters and search results.
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Content tab — Feature Extraction View
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Figure 54  Content tab — Feature Extraction View with protocol selected

Purpose: This view lets you display an FE protocol.

To open: In the Content tab, in the Navigator, click Feature Extraction. n
the Navigator, under FE Protocols, double-click a protocol to display.
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° Dialog Boxes 133

This chapter describes the parameter panels and dialog boxes for all user
roles in Agilent CytoGenomics 1.0.
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Parameter Panels

As you select options for an analysis method or workflow, the parameters
available for each option appear in specific parameter panels. If you do
not need to set any parameters for a specific option, No input parameters are
required appears.

This section describes the parameter panels that appear in Agilent
CytoGenomics 1.0, organized alphabetically by name.

Aberration & LOH Report Parameter Panel

Aberration & LOH Report Parameter Panel
Drescripkion

Repart will be created at the specified location,

Select File Location

I Browse, ..

aOvarwrite if file: exists
=

Figure 55

108

Select File
Location

Aberration & LOH Report Parameter Panel

Purpose: To set location for Aberration & LOH Report created by
Workflow.

To open: In the Workflow window, under Reports, select Aberration &
LOH Report

Displays the location where the workflow saves the files. To select a
location for the report, click Browse. An Open dialog box appears. Type a
name and select a location for the report, then click Open.
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Overwrite if file  If you select this option, the workflow deletes an existing file if it has the
exists same name and location as a generated report.

Aberration Filter Parameter Panel

Aberration Filter Parameter Panel
Description

‘ou can select an already existing filter From the drop-down below or can create a new filter,

Edit Aberration Filters

Mame | Aberration Filker3 | SR
Update
Minirurn number of probes in region ﬁ ——
Minimum absolute average log ratio for region r Reset
Maximurm number of aberrant regions 100
Percent penetrance per Feature h

Figure 56  Aberration Filter Parameter Panel

Purpose: This parameter panel is used to create or edit aberration filters.
Aberration filters exclude detected aberrations from the output of the
workflow, based on selected conditions.

To open: The Aberration Filter Parameter Panel appears when you select
Aberration Filter under Filter After Analysis in the Analysis Method
window.

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

New Opens an Input dialog box, where you can type a name for the new
aberration filter. To accept the name, click OK. The program creates the
filter, and adds the new name to the Name list.
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Update
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Delete
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Saves any changes you make to the filter conditions.

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

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

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

Type a whole number. The filter excludes putative aberrant regions that
contain fewer probes than the number you type.

Type a value. The filter excludes putative aberrant regions if the average
log2 ratio within the region is less than the value you type.

Type a whole number. For each microarray, the filter includes up to this
number of aberrant regions that have the highest statistical significance.

Type a value. The filter excludes putative aberrations that have less than
the specified minimum percent penetrance across the set of selected
arrays.
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ADM-1 Parameter Panel

ADM-1 Parameter Panel
Description

The Aberration Detection Method 1 {ADM- 1) algorithm identifies all aberrant inkervals in a given sample with consistently high or low log ratios based
on the statistical score, The ADM algorithms automatically determine the optimal size of a statistically significant aberration,

Threshold Mesting Level
E-U E Apply Mesting Filter
0.1 ‘m 50 | E Fuzzy Zero

Figure 57 ADM-1 Parameter Panel

Purpose: This panel lets you set the parameters for the ADM-1 aberration
detection algorithm. For more information on ADM- 1, see Chapter 4,
“Statistical Algorithms”.

To open: The ADM-1 Parameter Panel appears when you select ADM- 1
under Aberration in the Analysis Method window.

Threshold Type a numerical value from 0.1 to 50, or use the slider to set a value.
The threshold is the minimum ADM-1 score for the detection algorithm to
consider a given genomic interval significant. In general, increase this
value to make the detection process more stringent.

Nesting Level To apply a nesting-level filter, select Apply Nesting Filter, then type a
whole number from 0 to 2147483647 in the box.

The ADM-1 aberration detection algorithm reports nested aberrations; that
is, aberrations within other aberrations. If you set the nesting level to O,
the program reports only the parent aberration, without any child (nested)
aberrations. If you set it to 1, the program reports the first level of child
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Fuzzy Zero

aberrations. By default, the program sets the nesting-level filter to its
maximum value, which essentially applies no filter. To make the filter
more stringent, decrease the value.

Select Fuzzy Zero to apply Fuzzy Zero correction to detected aberrant
intervals. This correction applies a “global error model” to the intervals,
and can result in fewer errors in aberration calls. For more information
on the fuzzy zero algorithm, see “Fuzzy Zero” on page 281.

ADM-2 Parameter Panel

ADM-2 Parameter Panel
Description

The Aberration Detection Method 2 {ADM- 2) algorithm generates a similar statistical score to that produced by ADM- 1 analysis, but ADM- 2
incorporates quality information about each log ratio measurement, Use of the probe log ratio error in addition to the log ratio values makes ADM- 2
more robust than ADM- 1 when data has noisy probes and you are interested in identifying small aberrant regions,

Threshold Mesting Level
E-U E Apply Mesting Filter
0.1 ‘m 50 | E Fuzzy Zero

Figure 58 ADM-2 Parameter Panel

Purpose: This parameter panel lets you set the parameters for the ADM-2
aberration detection algorithm. For more information on ADM-2, see
Chapter 4, “Statistical Algorithms”.

To open: The ADM-2 Parameter Panel appears when you select ADM-2
under Aberration in the Analysis Method window.
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Threshold Type a numerical value from 0.1 to 50, or use the slider to set a value.
The threshold is the minimum ADM-2 score for the detection algorithm to
consider a given genomic interval significant. In general, increase this
value to make the detection process more stringent.

Nesting Level To apply a nesting-level filter, select Apply Nesting Filter, then type a
whole number from 0 to 2147483647 in the box.

The ADM-2 aberration detection algorithm reports nested aberrations; that
is, aberrations within other aberrations. If you set the nesting level to O,
the program reports only the parent aberration, without any child (nested)
aberrations. If you set it to 1, the programs reports the first level of child
aberrations. By default, the program sets the nesting-level filter to its
maximum value, which applies no filter. To make the filter more stringent,
decrease the value.

Fuzzy Zero  Select Fuzzy Zero to apply Fuzzy Zero correction to detected aberrant
intervals. This correction applies a “global error model” to the intervals,
and can result in fewer aberration call errors. For more information on
the fuzzy zero algorithm, see Chapter 4, “Statistical Algorithms”.

Array Level Filter Parameter Panel

Array Level Filter Parameter Panel
Description

*fou can select an already existing filker from the drop-down below or can create anev Filker.

Edit Array Level Filkers

Mare | Array Filker I 3 l

Attribute

| Operator |
At Cy3 used(u s J

o=

alue Logical Oper... New Condition

AND =7

Delete Condition

ri\_anlut:Ie matching values ngclude matching values

Mew Update Reset Delste Rename, .,

Figure 59  Array Level Filter Parameter Panel
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Purpose: This parameter panel lets you create or edit array level filters.
An array filter excludes arrays from the workflow based on selected
conditions.

To open: The Array Filter Parameter Panel appears when you select
Array Level Filter in Filter Before Analysis in the Analysis Method
window.

Select the name of the array filter you want to edit. To create a new filter,
and add its name to the list, click New.

Displays the conditions defined for the selected array level filter. When
you create or edit the filter, for each condition (row), select options from
the lists. In Value, select an option from the list, if available. Otherwise,
type a value, then press Enter. To add another row to the table, click New
Condition. Each condition has these elements:

e Attribute — The array attribute evaluated by the filter

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

¢ Value - The value the filter uses as the basis to evaluate an attribute.
For example, if you select the AmtCy3used(ug) attribute, the =
operator, and a value of 5, the filter includes or excludes an array if
its AmtCy3used(ug) attribute is equal to 5.

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

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

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

* Include matching values - If an attribute passes the filter conditions,
the program includes the array in the analysis.

¢ Exclude matching values — If an attribute passes the filter conditions,
the program excludes the array from the analysis.
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Opens an Input dialog box, where you can type a name for the new filter.
To accept the name, click OK. The program creates the filter, and adds
the new name to the Name list.

Saves any changes you make to the filter conditions without closing the
dialog box.

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

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

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

Centralization Parameter Panel

Centralization Parameter Panel
Description

Linear normalization routine for 2 color CGH data. By adding or subtracting a constant: from the log ratios of all the probes, it makes the most common
ploidy of the data the new zera value, The two parameters specified below can be left to the default values,

Centralization Threshold E.D
Centralization Bin Size IID

Figure 60 Centralization Parameter Panel
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Centralization
Threshold

Centralization Bin
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Size

Purpose: This parameter panel lets you set up centralization parameters.
Centralization recenters log ratio values. It finds a constant value to
subtract from or add to all values, and makes sure that the zero-point
reflects the most-common- ploidy state. For a description of the
centralization algorithm, see Chapter 4, “Statistical Algorithms”.

To open: The Centralization Parameter Panel appears when you select
Centralization in Normalization in the Analysis Method window.

This value is the ADM-1 threshold used to call aberrations for the
centralization algorithm. Ideally, set this value to the ADM-1 threshold
defined in the current analysis. However, because the centralization value
is fairly robust over a wide range of threshold values, Agilent does not
recommend that you change the default settings for this algorithm.

Type a whole number. To improve performance, the algorithm finds the
average of groups (or “bins”) of contiguous probes and runs the
centralization process on these averages, rather than on individual probes.
The centralization bin size is the number of probes that the program
groups together for each of these averages. The default value is 10 probes.

Centralization is recommended for SNP Copy Number and LOH analyses.

CytoGenomics Reference Guide



Parameter Panels and Dialog Boxes

CGH Aberration Report Parameter Panel

2

Descripkion

CGH Aberration Report Parameter Panel

Repart will be created at the specified lacation.

Repork Type
OProbe Based
elnterval EBased

Q Probe & Interval Based

Cukput Forrnak

eCompIete GEnome

Select File Location

k:'I,Users'l,PubI\c'l,DUcuments'l,Cth'l,CthD45'l,WDrKF|0v
E Report Flat Intervals,

EGenerate report per array.,

Browse. ..

Figure 61 CGH Aberration Report Parameter Panel

Purpose: This parameter panel lets you configure the CGH Aberration

Report, and select a location for it. This report describes regions that have
detected aberrations. You can report these regions by genomic interval, by
probe, or both. The program reports aberrations separately for each array
in the workflow, and creates one or more *.xls files you can work with in

Microsoft Excel. See “CGH Aberration Reports” on page 258.

To open: The CGH Aberration Report Parameter Panel appears when you
select CGH Aberration Report under Reports in the Workflow window.

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

options:
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Output Format

Select File
Location

Report Flat
Intervals

Generate report
per array
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Option Description

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

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

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

Based

Select one of these options:

Option Description
Complete Genome Creates a single report file for each requested report type.
Per-Chromosome (Available only for probe-based reports) Creates a separate report file

for each chromosome.

Displays the location to which the workflow saves the CGH Aberration
Report. To select a location, click Browse. An Open dialog box appears.
Select a location and type a name for the report, then click Open.

Select this to have aberration intervals reported without any nested
structure.

Select this to generate a report after each microarray is analyzed. This lets
you look at the results for individual microarrays before the workflow is
completed.
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Cyto Report Parameter Panel

Cyto Report Parameter Panel
Description

‘fou have ko create a template from the interactive mode, which will be available from the drop-down below, Cnly formatting settings will be used from the
selected Cvto Report template, Analysis settings will be used from the selected Analysis Method,

’—Select Template——————— Select File Location

.
Default Cyto Report Temphta ’V k:1,Users1Pub\iclDocuments\,Cyto\,CytoD‘lS\,Workﬂou Browse. ..

Figure 62  Cyto Report Parameter Panel

Purpose: This panel lets you select the Cyto Report template to use, and a
location for the report. Cyto Reports summarize analysis settings and
detected aberrations by array. The workflow creates separate PDF and
XML files for each array.

To open: The Cyto Report Parameter Panel appears when you select Cyto
Report in Reports in the Workflow window.

Select Template  Select the desired Cyto Report template. You create and edit Cyto Report
templates in the Config tab. Also, when you generate a Cyto Report in a
workflow, the program uses the data analysis settings from the workflow,
not from the selected Cyto Report template. The program uses only the
format settings from the template.

SelectFile  Click Browse. The Select report folder dialog box appears, where you can
Location type a name and select a location for the Cyto Report file(s). The
workflow creates a new folder that contains all of the files.
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Design Level Filter Parameter Panel

Name

Filter Conditions
table
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Design Level Filter Parameter Panel
Description
‘aou can select an already existing Filker From the drop-down below or can create a new Filker,

Edit Design Level Filkars

Mame | pey 'y

Atkribute | operator | walue  [|Logical Oper...| Mews Condition
Homalag == =) = =)

Delete Condition

elnclude matching values ngcluda matching values

e Update Reset

Figure 63  Design Level Filter Parameter Panel

Purpose: This parameter panel is used to create or edit design filters that
let you include or exclude probes from analysis based on selected design
attributes.

To open: In the Analysis Method window, under Filter Before Analysis,
select the box next to Design Level Filter.

Select the name of the design filter you want to edit. To create a new
filter, and add its name to the list, click New.

For each condition (row), select options from the list or type a value, then
press Enter. To add another row to the table, click New Condition.
Each condition has these elements:

e Attribute — The design attribute evaluated by the filter.

* Operator — How the filter uses the entry in Value to evaluate data.
For example, the >= operator configures the filter to include or
exclude probes where the selected attribute is greater than or equal
to the entry in Value.
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e Value - The value the filter uses as the basis to evaluate an attribute.
You either select a value or, for some attributes, type a value. For
example, if you select the Homology attribute with an operator of =,
the filter will include or exclude probes that exhibit homology if the
value is set to 1.(The homology attribute is assigned to probes that
have more than one mapping in the genome or probes that have
secondary hits that are not perfect matches.)

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

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

Removes a condition from the list. To remove a specific condition, click
anywhere within the condition, then click Delete Condition.

Select one of these options:

¢ Include matching values - If a probe passes the filter condition, the
program includes it in the analysis.

¢ Exclude matching values — If a probe passes the filter condition, the
program excludes it from the analysis.

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

Saves any changes you make to the filter conditions without closing the
dialog box.

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

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

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

Feature Level Filter Parameter Panel
Description
Wiou can select an already existing filter from the drop-down below o can create a new filker,

Edit Feature Level Filkers

hame | DefaukFeatureFiter 'y

Attribute Cperator Yalue Logical Oper...‘ Mew Condition
glsSaturated == 5 true Tsor 3 —————
t1sSaturated = I true I OR I Delate Condition
glsFeatMonnifOL = true ! OR
#IsFeatMonlnifOL = trug

OIncIude matching waluss @gxcluda matching walues

Mew Update Reset Delste Rename. ..

Figure 64  Feature Level Filter Parameter Panel

Purpose: This parameter panel lets you select a feature level filter, display
a description of its filtering conditions, or create a new filter. Feature
level filters include or exclude data from the workflow, based on selected
feature conditions.

To open: The Feature Filter Parameter Panel appears when you select
Feature Level Filter under Filter Before Analysis in the Analysis Method
window.

Name Select the name of the feature filter you want to edit. To create a new
filter, and add its name to the list, click New.

Filter Conditions Below the Name is a list that displays the conditions defined for the
table selected feature level filter. For each condition (row), select options from
the list or type a value, then press Enter. To add another row to the
table, click New Condition. Each condition has these elements:

¢ Attribute — The feature attribute evaluated by the filter.
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¢ Operator — How the filter uses the entry in Value to evaluate arrays.
For example, the >= operator configures the filter to include or
exclude features where the selected attribute is greater than or equal
to the entry in Value.

e Value - The value the filter uses as the basis to evaluate a feature.
For example, if you select the gIsSaturated attribute, the = operator,
and a value of true, the filter includes or excludes a feature if its
glsSaturated attribute is true.

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

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

Removes a condition from the list. To remove a specific condition, click
anywhere within the condition row, then click Delete Condition.

Select one of these options:

¢ Include matching values - If a feature passes the filter condition, the
program includes it in the analysis.

¢ Exclude matching values - If a feature passes the filter condition, the
program excludes it from the analysis.

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

Saves any changes you make to the filter conditions without closing the
dialog box.

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

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

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

GC Correction Parameter Panel
Description

aC Correction Descripkion

Window Size 2rb v

Figure 65 GC Correction parameter panel

Purpose: To select the window size to use for GC content correction.

To open: This panel appears when you click GC Correction under
Normalization in the Analysis Method window.

Window Size Select a window size from the drop-down menu of choices.

124 CytoGenomics Reference Guide



Parameter Panels and Dialog Boxes 2

LOH Parameter Panel

LOH Parameter Panel
Description
LOH Parameter Panel Desaription

Thieshold ~ F-0

Figure 66 LOH Parameter Panel

Purpose: To set the threshold level for calculation of LOH (Loss or lack of
heterozygosity) regions.

To open: In the Analysis Method window, under SNP Algorithm, select
LOH.

Threshold Type the threshold to use for the LOH calculation. For more information
on this algorithm, see “LOH (Loss or lack of heterozygosity) algorithm” on
page 322.
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Metric Set Filter Parameter Panel

Name

Metric Set

Filter Conditions
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table

Metric Set Filter Parameter Panel
Descripkion
‘¥ou can select an already existing filker from the drop-down below or can create a new filker,

Edit Metric Set Filter

Mame  Moise 'S MebricSet | CGH_QCMT_Sepnd i
Metric | operator || walie  [Logical oper..| Mew Condition
0_Signalzhinise == =) Excellent 15 =)

Delete Condition

E\lnclude matching values OEXElLIdE matching values

Mew Delete Rename...

Figure 67  Workflow - Metric Set Level Filter Parameter Panel

Purpose: In this panel, you create or edit a metric set filter that is used
to include or exclude arrays from the workflow, based on their QC
metrics. For each metric set selected, you select conditions for how to
apply the filter.

To open: This panel is displayed when you select Metric Set Filter under
Metric Evaluation in the Workflow Navigator.
Edit Metric Set Filter

Select the name of the metric set filter you want to edit. To create a new
filter, and add its name to the list, click New.

The default metric set for the selected application is shown. Click the
arrow to select a different metric set.

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

Each condition has these elements:
¢ Metric — The QC metric evaluated by the filter.
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¢ Operator — How the filter uses the entry in Value to evaluate arrays.
For example, the Is operator configures the filter to include or
exclude arrays where the calculated extraction result of the selected
metric is the same as the threshold selected in Value.

e Value - The value the filter uses to evaluate an array. For example, if
you select the g_BGNoise metric and the Operator Is, when you select
the Evaluate Value, the array will pass the filter if its extraction result
is in the Evaluate threshold range.

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

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

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

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

* Exclude matching values - If an array meets the filter conditions, the
program excludes it from the analysis.

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

Saves any changes you make to the filter conditions.

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

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

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

Run Analysis Application
Description
Select analysis method here,

Analysis Application: DMA Analytics
Application Type:  CGH

ar

Analysis Method:  Method_CGHZ I

New Edit

Figure 68  Workflow — Run Analysis Application panel

Purpose: This panel is used to display the analysis application and
application type, and to select, create, or edit the analysis method to use
for the workflow.

To open: This panel is displayed when Run Analysis is selected under
Analysis in the Workflow Navigator.

Analysis Method  Click the arrows *to select the Analysis Method to run in the workflow.

New Opens the Create Analysis Method dialog box, where you type a name for
the new analysis method. The Analysis Method window then opens, where
you can create and save the new analysis method for the workflow.

Edit Opens the Analysis Method window, where you can edit the selected
analysis method.
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SNP Copy Number Parameter Panel

SNP Copy Number Parameter Panel
Description
SNP Copy Mumber Parameter Panel Description

SHP Coni. Level 5.95

Figure 69  SNP Copy Number Parameter Panel

Purpose: This panel is used to type a confidence level value to use in the
SNP Copy Number calculation.

To open: In the Analysis Method window, under SNP Algorithm, select
SNP Copy Number.

SNP Conf. Level Type a value for the confidence level to use in the SNP copy number
calculation.
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SNP Genotype Report Parameter Panel

Output Format

Select File
Location

Overwrite if file

130

exists

SNP Genotype Report Parameter Panel
Drescripkion

Report will be created at the specified location.

Qukput Format Select File Lacation
"@CUmDIete Genome QPer-ChrDmosome ’V I Browse. ..

Figure 70  SNP Genotype Report Parameter Panel
Purpose: To set the format and storage location for SNP Genotype Reports
generated in the Workflow.

To open: In the Analysis Method window, under Reports, select SNP
Genotype Report

Select one of these options:

¢ Complete Genome - Creates a single report file.

¢ Per- Chromosome - Creates a separate report file for each chromosome.
Displays the location where the workflow saves the files. To select a

location for the report, click Browse. An Open dialog box appears. Type a
name and select a location for the report, then click Open.

If you select this option, the workflow deletes an existing file if it has the
same name and location as a generated report.
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Z Score Parameter Panel

2 Score Parameter Panel
Description

The Z- score algorithm is a quick method of detecting aberrant regions, It assesses genomic intervals with an over- or under- abundance of probes
with log ratios that deviate significantly From baseline, The Z- score algorithm scores intervals using sliding window of Fixed size, specified by the user,
Results from the Z- score can suggest aberrant intervals by identifying regions of enriched probe log ratio change. Because the Z- score algorithm only
considers regions of fixed size in which there is enrichment of probe over- or under- abundance, it is not the preferred method For aberration
identification.

Window Threshold
[zmb # Fo

01 [l 50

Figure 71  Z Score Parameter Panel

Purpose: This parameter panel lets you configure the Z-Score aberration
detection algorithm. The Z-Score algorithm is a quick method of detecting
aberrant regions. It calculates intervals using a sliding window of fixed
size, and is especially useful in the exploratory phase of CGH data
analysis. For more information on the Z-Score algorithm, see “Z-Scoring
for Aberrant Regions” on page 287.

To open: The Z Score Parameter Panel appears when you Select Z Score
under Aberration in the Analysis Method window.

Window The size of the sliding window. You can type a window size in Kb or Mb -
for example, 2 Mb. You can also select a value from the list.

Alternatively, you can specify the window size in terms of data points (pt).
This sets the window size to the specified number of contiguous data
points. Type the desired number of data points, for example 30 pt, or
select a value from the list.
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Threshold The minimum Z-Score for the Z-Score algorithm to consider a region
aberrant. Type a value from 0.1 to 50, or use the slider to set the value.
In general, to increase the stringency of aberration detection, increase the
threshold value.
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Add Aberration Call

Chromosome

Call

Start

—
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Add Aberration

Mote: Mandatory fields are marked by "*'.

Yhite rows in table depict max 5 adjacent probes at start and sto

Chromosome * chri3 %

Start ™ E4692100 Call Amplification
Stop * [+7onoon

Mean |—

Pvalue |

p of the interval.

ProbeMame Stark Stop LogR atio |
A_16_P19746854 24,639,283 24,639,342 0,263
A_14_P118810 24,653,090 24,653,149 -0,003
A_16_P19746963 24,667,524 24,667,583 0,166
A_16_POZ738390 24,683,776 24,683,835 0.175
A_16_P19747020 24,692,051 24,692,110 0,955
A_16_P19747065 24,705,613 24,705,672 0.113
A_16_POZ73G441 24,714,805 24,714,864 0.209
A_16_POZ738455 24,722,713 24,722,772 0.021
A_16_P19747130 24,727,786 24,727,645 0,244
A_16_P19747145 24,733,208 24,733,267 -0.054

Mumber of probes present in region [chr13:24692100-24700000] = 0

Add

Reset Cancel

Figure 72  Add Aberration Call dialog box

Purpose: To add an aberration to the

results in Triage View.

2

To open: In Triage View, click Add Call. See “Triage View” on page 59.

Click arrow and select the chromosome for which you want to add the

aberration.

Select the type of aberration for the call. Choices are Amplification or

Deletion.

Type the starting location for the call.
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Stop Type the end location for the call.

Find Probes Locates probes within the Start/Stop range, and displays them in the
table.

Mean If desired, type the mean value for the call.
Pvalue If desired, type the pValue for the call.

Add Adds the aberration call to the Intervals or SNPs table, and closes the
dialog box.

Reset After you make changes, this clears the boxes.

Cancel Cancels the changes and closes the dialog box without adding the call.

Add Array ID to Data Folder

' Add Array ID to Data Folde

Create Mew Data Folder or Select Data Folder:

Figure 73  Add Array ID to Data Folder dialog box

Purpose: Adds an Array ID row to the list in the Sample Manager table.
Also used to add a new Array folder to the Array Data.

To open: This dialog box appears when you click Add Array ID at the
bottom of the Sample Manager table.

Select Node Click the arrow and select one of the current data folders, or type the
name of a new data folder.

0K Click OK to add a blank array row to the Sample Manager table.

Cancel Click Cancel to cancel the operation without adding an array ID.
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When you use the Add Array ID function to add an Array ID, you must enter the required
attributes for the new array and then save the changes in order for it to appear in the Array
Data list. If you don’t add all of the required attributes, when you save the row, an error
message appears and the row is not saved.

Add Image Pack Information for FE Extraction

Add image pack information for FE o

Please select the number of packs for image(s).
Note: User cannot edit pack information of image(s) for which design
is present in the application.

Mo | File: Mamne | Mumber of Packs |
1 |U523502418_25215291003?_501 i 1

Add Images Cancel

Figure 74  Add image pack information for FE Extraction dialog box

Purpose: To display or select the number of image packs for multi- pack
image files to be opened.

To open: This dialog box appears when you click Open after you select an
image file for a workflow in the Open dialog box. See “Import Image
Files” on page 26.
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Number of Packs

Add Images

Cancel

Add User Dialog

136

For each image file, the number of packs is displayed. For images with no
design in the database, click the Number of Packs and select the number

of packs included in the image file to be imported. For example, for a

2-pack array, select 2 for Number of Packs. The Number of Packs is set to
1 by default.

Click to add the images to the workflow.

Closes the dialog box. No images are added.

Add User Dialog [x]
Add Mew User FUUZ_athe Find
No. User Name Login Name Email ID
15 00 COMPLIANGZ4 .00_compliance 00_compliance@agilent. com m
7
“
156 21005EMIMAR DA armWEE-324 00seminar_data@agilent, com lﬂ
17 2310 ESCA 231 WEB-10841 camgr@agilent. com
18 310 51 E10_si 0_sir@agient.com
19 24 LCCADM 324WEE-311 cadmin@agilent.com
20 301 DISTRIBUTI &01_distribut s24tribution@agilent. com
21 WA LCCADM amWEE-3 dmin@agilent.com
22 ZEWE  SCA N amWEE-303 26vb 23 ladmin@agilent. com
Iy
+
Add User Close
Figure 75 Add User Dialog box
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Purpose: This dialog lets you select a user to add to the Agilent
CytoGenomics 1.0 database. After you add a user, you should click Edit to
verify or change the user role for that user. See “Edit User Roles” on
page 183.

To open: In the Admin tab, under Users, click Manage Users and then at
the bottom of the window, click Add New User.

Add New User Type a name or part of a name to look for in the list of users.

Find Click this to find a user in the list that matches the user you typed in the
Add New User box.

Add User Select the user you want to add in the list of available users, and click
this to add that user to the database.

Close Closes the dialog box.
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Agilent Feature Extraction Importer

Agilent Feature Extraction

Micro-Array information

lobal Display Mame Dve Flip |
523502418 _2528081 10016_501_CGH_1010_Junll_1_2 Harmal e 1|

*Import only Stats and Params

E Owerarite arrays with duplicate names |

Figure 76  Agilent Feature Extraction Importer dialog box
Purpose: Lets you edit the name of the FE data file you intend to import,
and to select if you want to flip the red/green ratio for the data.

To open: In the Quality tab, under QC Data and Tools, click Import File.
In the menu, select FE Stats and Parameters. In the Import FE Files
dialog box, select the desired FE data file(s), then click Open.

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

Dye Flip For each array:

Select Normal if:

¢ The test samples were labeled with cyanine-5 (red).
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¢ 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  Mark this option to replace existing file(s) in the program with the
with duplicate  imported one(s), if they have the same name(s).
names

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

Cancel Cancels the entire import process without importing anything.
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Attribute File Importer-Map Column Headers

[B% Attribute File Importer - Map Column Header

Attribute File Properti Channel Properti

Header starts on row number: I 13: Mumber of channels: Ol Calar @2 Calar

* Column names marked in RED in the drop-down are mandatory columns,

Array ID Amt Cy3 usediug) || Amt CyS usediug) | Array Fab date Array bype ArraySet Comments Cy3 sample Cy5 sample
Array 1D [ %) Amt Cy3 used(Ug ) Amt CyS used(i@ )| Array Fabdatel # )| Array type | % )| ArraySet | # ) Comments | %) Cy3sample | %) CySsample |
2528058110005_1_1
Z52805110005_1_2
252805110006_1_1
Zoza05110006_1_2
2oz805110002_1_2

|| Import

Figure 77  Attribute File Importer - Map Column Headers dialog box

Purpose: Use this dialog box to assign column headers from an attribute
file created with a spreadsheet program to the headers expected by the
Sample Manager (if necessary). This dialog box is also used to import the
attribute file.

To open: This dialog box opens when you click Open in the Import
Attribute Files dialog box.
To map a column header

1 Click the arrow and select the attribute header to be assigned from
the list of currently-defined attributes.

2 When all columns are assigned, click Import to import the file. See
Table 17 for a list of required columns.

Header startson  Select the number of the row that contains the header in the imported
row number file.
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Click to select the number of channels for the file. For a 1-color
experiment, select 1 Color. For a 2-color experiment, select 2 Color.

Channel
Properties

Reset Resets the column headers to the defaults when the file was opened.

Import Imports the file. A list of exceptions and conditions that may occur when
you import a file are shown in Table 18 on page 142.

Cancel Cancels the file import operation and closes the dialog box.

Table 17 Required Columns in an Attribute File

Column

Requirements

For one-channel arrays
Array ID

Global Display Name

Green Sample
For two-channel arrays
Array ID

Global Display Name

Green Sample
Red Sample

Polarity

Unique for each sample

By default, this is the file name. Must be unique for each
microarray and cannot be blank.

Green sample ID

Unique for each sample

By default, this is the file name. Must be unique for each
microarray and cannot be blank.

Green Sample ID
Red Sample ID

Value of 1 or -1 only. Blank value is set to “1”. Values other
than 1, -1 or blank will cause the row to be ignored and not
imported.

If a polarity is assigned as -1, then for later analysis, it is
processed as a dye-flip array. For more information on
dye-flipped arrays, see “Import FE Files” on page 23.
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Table 18 Exceptions and Conditions for Importing Attribute Files

Condition

Qutcome

The attribute file being
imported has more than 1
entry for the same Array ID.

The attribute file to be
imported has rows with
missing required column
values.

The attribute file to be
imported has rows with
values that do not match the
data type for the particular
column.

The attribute file to be
imported has rows with Array
IDs already present in the
table.

The attribute file to be
imported has rows with
ArraylID already presentin the
table as FE data (gray row).

Error message appears. User is asked whether the last entry
should overwrite the previous entry.

The row is skipped and an error message appears that shows
which required columns are missing.

Those rows are skipped and a warning message appears.

Error message appears “Some Array ID’s are already present -
Do you want to over-write these rows?” Click Yes to overwrite
the existing rows with the duplicate rows from the attribute
file. Click No to cancel the import.

Polarity and isMultiPack value will not be overwritten.
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Attributes E|

Edit Attributes

Mame | Amk CyS usediug) i ! Type |text iz ! Property | Extendible List i !

alue )]

0.1

& Mew Value

1.0

Delete Value
[ew Update Reset | Delete Close

Figure 78  Attributes dialog box

Purpose: Use this dialog box to create, change, or delete available sample
attributes. Attributes are pieces of sample-specific information, such as
hybridization temperature or sample name.

To open: From the Sample Manager table, click Add/Edit Attribute.

When you add or change an attribute from this dialog box, that attribute/value is then
available for you to associate with a microarray.

Name The name of the attribute whose details appear in the dialog box. Click
the arrow to select the desired attribute from the list.

Two lists appear to the right of the attribute name. These lists define the
type of value the program will use for the attribute. You select one value
from each list.

The Type list has these options:

Option The attribute is:
int an integer
double a double-precision floating point number (a high-precision number

that can include decimals)
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Value

New Value

Delete Value

New

144

Option The attribute is:
boolean true or false
text a string of plain text

If you select an option (other than “text”), and type a value that does not match the
selected type, you will get the following error: “Invalid Value for column”.

The Property list has these options:

Option Description

Extendible List This lets you define a choice of values that are displayed when the
attribute is selected. It also displays a text box where you can type a
custom value.

Single valued The program displays a single text box to edit this attribute for a
sample.
Dynamic valued The program does not allow you to edit the value of this attribute for a

sample. Instead, it defines the value of the attribute, based on
information in the array data file.

Pre-defined list This lets you define a choice of values that are displayed when the
attribute is selected.

For extendible and predefined lists, the program displays these values as
choices when you edit the selected attribute for a sample. Double-click a
value to change it. Click Update to accept the edited value. Click Reset to
return the values to their previous state.

For extendible and predefined lists, adds another value to the Value list.
Click New Value to make it available for editing. Click Update to accept
the edited value.

For extendible and predefined lists, deletes a value from the Value list.
Click the value you want to delete, then click Delete Value.

Use this command to create a new attribute. It opens an Input dialog box,
where you type a name for the new attribute.
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(Enabled only if there are unsaved changes to the attribute.) Saves the
changes you made to the attribute without closing the Attributes dialog
box.

(Enabled only if there are unsaved changes to the attribute.) Restores the
attribute it to its state before you made any changes.

Deletes the attribute from the program.

If you delete an attribute, the program also deletes all values assigned to it for all
samples. To restore the attribute, you must create the attribute again, and reassign the
desired value to each array.

Closes the Attributes dialog box. If you made changes to the attribute, but
did not save them, a dialog box asks if you want to save the changes to
the attribute. Click Yes to save the changes, or click No to close the dialog
box without saving the changes, or click Cancel to go back to the
Attributes dialog box without saving the changes.

Auto Suppress Dialog

Auto Suppress Dialog

Auko Suppress

Select Track

E Suppress partly owverlapped interval

Apply Cancel

Figure 79  Auto Suppress dialog box

Purpose: To automatically suppress aberrations within a selected track.

To open: In Triage View, click Auto Suppress. See “Triage View” on
page 59.
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Select Track

Click the arrow and select an available track. If no tracks are listed, you
must create one before you can use this feature. See “Create Track” on
page 168.

Select this box to suppress aberrations that occur in intervals that partly
overlap each other.

Chart Configuration Dialog Box

Metric Set

Chart Configuration: gj

Wetric Set CGH_QCMT _Sep09 | %] Extraction Query Al 'y

Sort: by columns

E Calor and Shape by infout of the threshold range

Sork By (Mone) lica @Ascandlng ODescendlng
e = Color By (Mone) [
Then By {Mone) ¥ @Ascend\ng ODBscendlng
S
Then By {Mone) i @Ascend\ng ODascEnding Shape By | (Mane) ad
Chart Mame
Enter a name for the chart: Save Cancel

Figure 80  Chart Configuration dialog box

Purpose: To configure the appearance of a Quality chart.

To open: On the Quality ribbon, click Chart and then select New. See
“Quality Tab Window” on page 87.

The Chart Configuration dialog box has the following components and
functionality:

Select the metric set to be used with the chart.
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Select the extraction query that is to be evaluated to produce a chart.

Select how you want to order the extractions in the chart. You can select
three conditions, and select whether to sort them in Ascending or
Descending order.

When this check box is selected, the color and shape of all points are set
by whether the value is in or out of range. The Color By and Shape By
settings are ignored.

Color By Indicates whether to color-code extraction data points depending on
whether they fall inside or outside the threshold level. Points that are
outside the limits are color-coded in red and the ones within the limits
are color-coded in blue. All the points are connected by a light- gray line.
The ShapeBy and ColorBy columns are disabled if this check box is
selected.

Shape By Indicates what groups are used to differentiate the data points by shape.
For example, selecting Username causes all the extractions that are from a
particular user to have the same shape.

Chart Name Lets you enter a name to be associated with the chart.
Save Saves the chart using the name you entered.
Cancel Closes the Chart Configuration dialog box without saving any changes.

Chart Properties

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

To open: This dialog box opens when you right-click within the line plot
in the Graphical Differential Aberration Summary dialog box. See
“Graphical Differential Aberration Summary” on page 198.

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

Chart Properties E|
() it
General:
Show Tite: 4
Text: Fedian Signal Intensity

Figure 81  Chart Properties dialog box — Title tab

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

e Text - Type a title for the chart.

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

¢ Color - (Available if you select Show Title) Click Select to open the
Title Color dialog box. Select or configure a color for the title, then
click OK. This dialog box is identical to the Select Color dialog box. See
“Select Color” on page 237.
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Plot tab

Chart Properties @

[ Title' f PlotY Other
Combined_Domain_xvPlat:
fm‘ Appearance

General:

Label: |

[| || Font: | Select. . |
|| Paint: I | Cclect [

Okher

| !m Range |

EShow tick labels

:Ticklabelfont: | Select... 1|
| | .Eshow tick marks

Cancel

Figure 82 Chart Properties dialog box — Plot tab

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

(“X" axis):

Property Details

General

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

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

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

open the Label Color dialog box. Select the desired color, then click
OK. This dialog box is identical to the Select Color dialog box. See
“Select Color” on page 237.
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Property
Other — Ticks tab

Show tick labels

Tick label font

Show tick marks

Other — Range tab

Auto-adjust range

Minimum range value

Maximum range value

Details

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

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

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

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

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

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

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

tab:

Property

Details

Outline stroke

Outline paint

Background paint

Orientation

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

The color of the lines that enclose each plot. Click Select to open the
Outline Color dialog box. Select the desired color, then click OK. This
dialog box is identical to the Select Color dialog box. See “Select
Color” on page 237.

The color of the background within each plot area. Click Select to
open the Background Color dialog box. Select the desired color, then
click OK. This dialog box is identical to the Select Color dialog box. See
“Select Color” on page 237.

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

Chart Properties E
(Tite)(Plat fOkher)

]| Select...

Series Paink:

Series Stroke:

Seriss Outline Paink:

Series Outline Stroke:

oK Cancel

Figure 83  Chart Properties dialog box — Other tab

The Other tab offers these options:

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

* Background paint — The color of the chart outside of the plot area and
legend. Click Select to open the Background Color dialog box. Select
the desired color, then click OK. This dialog box is identical to the
Select Color dialog box. See “Select Color” on page 237.

The other options are for future expansion, and are not available in the
current release of Agilent CytoGenomics 1.0.
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Configure Coloring Ranges and Shades

% Configure Coloring Ranges and Shades

Coloring Ranges and Shades

“Signal Intensities

4 Color by

L W 0g Ratio Values

4
Li

Log Ratio Yalues

# Probe Score Values in Ma - Color Add Range
Remove Range Edit Range
Minirnum Maxirnum Calar DeletefEdit |
20 E B
5 o] mm =]
0 s o =]
5 2 . =]

*%ou can add maximum § ranges.

[o]4 Cancel

Figure 84  Configure Coloring Ranges and Shades dialog hox

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

To open: In Gene View, move the mouse pointer over Scatter Plot to
display the scatter plot options and then click Configure Color and
Ranges. Or, right-click the mouse in any of the Genomic Viewer Views,
and click View Preferences. Then, under Configure Coloring schemes,
click Configure Colors and Ranges. See “Genomic Viewer” on page 40.
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Color by

Description

Log Ratio Values
Min
Max

Color

Add Range

Remove Range
Edit Range

Range table

Probe Score Values
Min
Max

Color

Add Range

Remove Range
Edit Range

Range table

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 237 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 selected.
Click to edit range(s) with Edit/Delete box selected.

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 237 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 selected.
Click to edit range(s) with Edit/Delete box selected.

This table displays the defined ranges, including minimum and
maximum values, color for each range, and Edit/Delete selection.
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Table 20 Signal Intensities

Color by

Description

Channels

Green Intensity

Red Intensity

Probe Score Values

Min
Max

Color

Add Range

Remove Range
Edit Range

Range table

Intensity Values
Min
Max

Color

Add Range

Remove Range

Click to open the Select Color dialog box, where you can select the
color you want to display for this channel. See “Select Color” on
page 237 for more information.

Click to open the Select Color dialog box, where you can select the
color you want to display for this channel. See “Select Color” on
page 237 for more information.

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

Click to open the Select Color dialog box, where you can select the
color you want to display for this range. See “Select Color” on
page 237 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 selected.
Click to edit range(s) with Edit/Delete box selected.

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 237 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 selected.
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Table 20 Signal Intensities

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

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

Create a new Metric

Create a new Metric

Choase Metric Colurmn

AnvColorPronksat e add

Murnerical Constank:

Metric Calculations

Add Constant

Sawve Metric

Clear

Save Mekric; }QnyColorPrcntSat |

Figure 85 Create a new Metric dialog box
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Choose Metric
Column

Add

Operations

()

Max

Purpose: Lets you create a metric in the Quality tab to track selected
statistical values for a set of extractions.

To open: On the Quality ribbon, click Metrics, and then select New. See
“Quality Tab Window” on page 87.

The Create a new Metric dialog box has the following components and
functionality:

A list of metrics that can be used to create a calculation as a new metric.

Selects the chosen metric and adds it to the Metric Calculations text area
for review.

The following mathematical operators are available for any metric or
collection of metrics that are selected using the Choose Metric Column.

¢ Precedence of operations is left to right, except when interrupted by
parentheses.

¢ Operations proceed left to right inside any set of parentheses, and
inside out in terms of stacked parentheses.

Adds any two metrics or collection of metrics grouped by matched
parentheses.

Subtracts any two metrics or collection of metrics grouped by matched
parentheses.

Multiplies any two metrics or collection of metrics grouped by matched
parentheses.

Divides any two metrics or collection of metrics grouped by matched
parentheses.

Let you subset and prioritize the mathematical operations.

Lets you list any two metrics or collection of metrics grouped by
parenthetical operators for the evaluative operations listed below.

Returns the smallest value from a list of metrics (or collection of metrics
grouped by matching parenthesis). The list elements are separated by the

[

, operator.

Returns the largest value from a list of metrics (or collection of metrics
grouped by matching parenthesis). The list elements are separated by the

[

, operator.
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Returns the absolute value of a metric or a collection of metrics grouped
by matching parenthesis.

Lets you enter a value to be added to the metric calculation formula.

Accepts the value entered in the Numerical Constant field and adds it to
the metric calculation formula.

Metric Calculations

The area in which the metric calculation formula is displayed for review.

Removes all metrics, mathematical operators, and constants from the
formula in the Metric Calculations area.

Lets you type a name to be associated with the metric.

Saves the metric using the name you entered.

Create Analysis Method

Enter Analysis
Method Name

0K

Cancel

- e
Create Analysis Method |t

Enter Analysis Method Name  fethod_

Figure 86  Create Analysis Method dialog box

Purpose: Used to create and name an analysis method.

To open: In the Config tab, under Workflow, click Analysis Method. Then
at the bottom of the window, click Create Analysis Method.

Type the name for the analysis method you are creating.

Click this button to create the new analysis method with the designated
name.

Click to cancel the operation.
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Create Cyto Report Template

Purpose: To create or change a cyto report template that can be used to
generate a report at the end of a workflow analysis.

To open: In the Config tab, under Template, click Report Template. At
the bottom of the window, click Create New Template. Or, to change an
existing template, under Action, click View/Edit for a report template in
the list.

The Create Cyto Report Template dialog has four Steps, described below.
The following commands appear at the bottom of all step dialogs, and are
used to move forward and backward through the steps.

Back Click to move to the previous step.
Next Click to move to the next step.

Cancel Click to cancel the changes and exit the dialog box.
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Create Cyto Report Template Step 1 of 4

| Create Cyto Report Template (Template_3) : Step 1 of ¢

Header

Elnclude Text: r\gilent Cyta Report

Elmage I

Faooter

Elnclude Text: ryto Report Fooker

Elmage I
Wipate  align: [cENTER %) WArage umbers alian: [CENTER =

Sample Information

ESample Information

Title: ISampIe Attribube Section MNumber of fields: IE |

Fmt Cy3 used{ug) Amt Cy3 used{ug) | 3! | K

Eshow Analysis Settings in the end of report

Cancel

Figure 87 Create Cyto Report Template (template name): Step 1 of 4 dialog box

In this step, you can select and configure the following items for the

report:
Item Details
Header
Include Select to include a header in the report. You must select this to
include any of the header items in the report.
Text Type the text that appears in the header of the report.
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Item

Details

Image

Browse

Footer

Include

Text

Image

Browse

Date

Align

Page Numbers

Align

Sample Information
Sample Information

Title

Number of fields

Select to include an image in the header of the report. (This
can be a company logo, for example.)

Click to browse to the location and select an image file to
include in the report. Make sure the image is in a location
where users have read permissions.

Select to include a footer in the report. You must select this to
include any of the footer items in the report.

Type the text that appears in the footer of the report.

Select to include an image in the footer of the report. (This can
be a company logo, for example.)

Click to browse to the location and select an image file to
include in the report. Make sure the image is in a location
where users have read permissions.

Select to include the date in the footer of the report.

Click the arrow and select the alignment of the date in the
footer.

Select to include page numbers in the footer of the report.

Click the arrow and select the alignment of the date in the
footer.

Select to include sample information in the report.

Type the title to appear above the sample information. You
must include a title.

Click and select the number of sample information fields to
include in the report.
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Item Details

Add Click to add the selected number of fields to the report. The
number of fields selected are added to the box below. For each
field, the name for the field is shown. Select the sample
information from the list. You can change the text title for the
field, if desired. Select X to remove a field from the report.

Show Analysis Settings inthe  Select this to list the analysis settings used when the report
end of report was generated to the end of the report.

Create Cyto Report Template Step 2 of 4

| Create Cyto Report Template (Template_2) : Step 2 of ¢

Text Boxes

EText Boxes
MNumber of fields: IE

Mame | Editable | Delete |

| Cancel

Figure 88 Create Cyto Report Template (template name): Step 2 of 4 dialog box
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In this step, you can select and configure the following items for the

report:

Item Details

Text Boxes

Text Boxes Select to include text boxes in the report.

Number of fields Click the arrow and select the number of text fields you want
to include in the report. Text fields are used to let you include
customizable information in the report.

Add Click to add the selected number of text boxes. The selected
number of text boxes are added to the table.

Name Type a name for the text box.

Value Type the text to include for the field.

Editable Select to make the text box customizable. Text in editable text
boxes can be changed in the Manage Cyto Report dialog box
when you use the View Report function in the Report window
of the Analysis tab. See “Manage Cyto Report” on page 213.

Delete Click to delete the selected text box from the report.
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Create Cyto Report Template Step 3 of 4

Create Cyto Report Temp
Eﬁenome Yiew

ETEHt Aberration Table Yiew ESelect Al E Deselect Al

Echromosome ECytoband E# Probes EAmp,l’Del EP-Value Ennnotations Annotations Count:l

ESNP Table Yiew ESelect Al E Deselect Al

ELocation E# Probes EP-Value Ennnotations Annotations Count:l

Ethromosome Yiew

Table and Chromosome view presets
E Show Al Chromosomes E Show Only Chromosomes With Aberrations E Hide Chromosome ¥

E Show MNested Aberrant Intervals

Fcar1r Forz Barz Fars Fors Bars Blar s o s
Mo s B 1o B 1 Fche 12 Fche 13 Fche 14 Fae 15 Fchr 16
Fchr 17 Bt 1z Fchr 19 Fchr 20 Fche 2t Bt 22 Flaer Fchey

Eﬁene Yiew ) show &l Aberrations Load Tracks I

MNexk = Cancel

Figure 89 Create Cyto Report Template (template name) Step 3 of 4 dialog box

In this step, you can select and configure the following items for the

report.
Item Details
Genome View Select to include a graphical representation of results across

the genome in the report. See “Genome View" on page 41.
Text Aberration Table View Select to include a table of aberration results in the report.

Select All Select to select all columns for the table.
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Item

Details

Deselect All

Table view columns

Annotations Count

SNP Table View
Select All
Deselect All

Table view columns

Annotations Count

Chromosome View

Table and Chromosome view
presets

Show All Chromosomes

Show Only Chromosomes
With Aberrations

Hide Chromosome Y

Select to clear all columns for the table.

+ Select one or more columns to include in the table:
Chromosome, Cytoband, #Probes, Amp/Del, P-Value,
Annotations.

+ Ifyou select Annotations, you must type a count number for
the number of annotations to show.

Type a number that controls the number of genes displayed in
the Annotations column of the cyto report. To display all
genes, set this value to a high number (for example, 10000.)

Select to include a table of SNP results in the report.
Select to select all columns for the table.
Select to clear all columns for the table.

+ Select one or more SNP columns to include in the table:
Location, #Probes, P-Value, Annotations.

Type a number that controls the number of genes displayed in
the Annotations column of the cyto report. To display all
genes, set this value to a high number (for example, 10000.)

Select to show a graphical depiction of results along selected
chromosomes in the report. See “Chromosome View” on
page 43.

Select to include all chromosomes in the Table View and
Chromosome View of the report.

Select to include only chromosomes with aberrations in the
Table View and Chromosome View of the report.

Select to never include chromosome Y in the Table View and
Chromosome View of the report.
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2

Item

Details

Show Nested Aberrant
Intervals

Chromosome list

Gene View

Show All Aberrations

Load Tracks

Browse

Show Separate Chromosome
View, Gene View, and Table
View for each chromosome

Select to show nested aberrant intervals in the Table View and

Chromosome View of the report.

» ADM-1 and ADM- 2 scores iteratively identify all
aberrations that differ significantly from log ratios that
show no change between sample channels. In the
iterations, the algorithms identify nested, or “child”,
aberrations that are contained within other “parent”
aberrations but show a significant difference from the
parent aberration log ratio.

Select the individual chromosomes you want to include in the
Table View and Chromosome View of the report. (Not available
if Show Only chromosomes With Aberrations is selected.)

Select to include the Gene View in the report. See “Gene
View" on page 45.

Select to show all aberrations in the Gene View of the report.

Select to show only selected tracks in the Gene View of the
report.

Click to browse to a location and select tracks to include in the
report. See “Create Track” on page 168,

This is enabled if you selected Text Aberration Table View,
Chromosome View, and Gene View.
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Save

Save As

Create Cyto Report Template Step 3 of 4

| Create Cyto Report Template (Template_2) : Step 4 of ¢

Cyto Report

Cyto Report

Sample Information

<Field> <Value>

<Field> <Value>

Genome View

Text Aberration Table View

Gene view

Chromosome view

SNP Table View

Footer Footer

| Cancel

Figure 90 Create Cyto Report Template (template name) Step 3 of 4 dialog box

In this step, you see a graphical depiction of the report template you
created in Steps 1 - 3. You can change the order in which the report
sections appear. To move a report section, point to the section with your
mouse, click and hold the mouse button while you drag the section to the
location where you want it to appear on the report, then let go of the
mouse button.

Click to save the report template.

Click to save the report template and give it a new name.
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Create Signal Bar Chart

Create Signal Bar Chart E|

rSet Chromosome Start-Stop
| Chromosome Skart Stop

| [chrx "$) [oronzzz [z30775965

C\For complete gene view

{\For aberranit region below cursor

oK Caricel

Figure 91  Create Signal Bar Chart dialog box

Purpose: This dialog box lets you set parameters to create a histogram of
signal intensities. You can customize the region you want to display by
selections in Set Chromosome Start- Stop.

To open: Right-click in the Gene View and select Show Intensity Bar
Charts.

Set Chromosome  Defines the region of the chromosome for which the bar chart will be
Start-Stop  defined. Select one of these options:

¢ User Defined - Lets you define an arbitrary region of any chromosome.
If you select this option, select the desired chromosome in
Chromosome, then type the beginning (Start) and end (Stop) locations
of the desired interval.

¢ For complete gene view — The chromosomal region that appears in
Gene View.

* For aberrant region below cursor — All of the intervals that begin
before the cursor position and end after the cursor position. (This
option is available if an aberration algorithm is selected.)

0K Creates the histogram using the selected region.
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Cancel

Closes the dialog box without creating the histogram.

Create Track

Create Track Pz|
Mare Build
ﬁrack 156 hal7 ¥
Description

~5et Chromosome Start-Stop
Chromosome Stark Stop

chr10 %) Fasasoss [ra635053

(@) User Defined

OFor complete gene view

()Far aberrant region below cursor

Select Track Source Calar
E Aberration Results | Change...
oK Cancel

Figure 92  Create Track dialog box

Purpose: This dialog box lets you create a track for a chromosomal region,
based on certain results or other parameters. You can display one or more
tracks next to the genes, data, and results in Gene View. For information
on setting how tracks are displayed, see “User Preferences” on page 247.

To open: Right-click in the plot area of Gene View for the CGH module,
then click Create Track in the shortcut menu. See “Genomic Viewer” on

page 40.

Type a name for the track. This name identifies the track when it appears
in lists and displays.
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Set Chromosome
Start-Stop

Select Track
Source

Change
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Cancel
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(Available if you select User Defined in Set Chromosome Start- Stop.)
Select the genome build with which to associate the track.

Type descriptive text to attach to the track for reference.
This parameter defines the region of the chromosome for which the track
will be defined. Select one of these options:

¢ User Defined - Lets you define an arbitrary region of any chromosome.
If you select this option, select the desired chromosome in
Chromosome, then type the beginning (Start) and end (Stop) locations
of the desired interval.

¢ For complete gene view — The chromosomal region that appears in
Gene View.

* For aberrant region below cursor — All of the intervals that begin
before the cursor position and end after the cursor position.

The type of analysis result the program uses to construct the regions

defined in the track. Select one or both of these options:

* Aberration Results — The current aberration analysis results in the
defined chromosomal region.

¢ CNVRs - The detected CNVRs in the defined chromosomal region.

Click to open the Choose Track Color dialog box to select the color to use
for display of the track in the Tracks folder. See “Select Color” on
page 237.

Creates the track. To configure how tracks are displayed in Gene View, see
“User Preferences” on page 247.

Closes the dialog box without creating a track.
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Create Workflow

Enter WorkFlow Mame IWorkﬂow_

Figure 93  Create Workflow dialog box

Purpose: To create and name a new workflow.

To open: In the Config tab, under Workflow, click Workflow and then
click Create Workflow.

Enter Workflow Type the name of the new workflow here.
Name

Customize Search Link

Customize Search link E'

Mote:

In URL field, enter the site url with queny string walue
as"<target>". Example:

hitp:fwmn. goagle. comdze arch?hl=engg=-<target>

]
URL name | v
URL |
Mew || Update || Delete || Close

Figure 94  Customize Search Link dialog box
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URL

New

Update
Delete

Close
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Purpose: This dialog box lets you create a custom Web search link in the
shortcut menu that appears when you right-click a table entry.

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

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.

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>

Opens an Input dialog box, where you can type a name for a new custom
Web search link. Click OK to accept the name and add it to the URL
name list.

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

Closes the dialog box.
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Define Sets

Define Sets @

Ignore Lisk: Setl Lisk:

US22502705_251469614935_501_CiaH-v4_t
IS22502705_251 46961 4935_501_CiaH-v4_2 |
USz2502705_251469514934_501_CaH-v4 & | ws
US22502705_251469814934_501_CGH-v4_t

<

Sekz List:

Ck Cancel

Figure 95  Define Sets dialog box

Purpose: This dialog box lets you assign arrays to comparison sets for a
differential aberration analysis. See “Differential Aberration Setup” on
page 178.

To open: The Define Sets dialog box opens when you click Define Sets in
the Differential Aberration Setup dialog box as you set up a differential
aberration analysis within the View Aberrations window. See “View
Aberrations Window” on page 54.

The lists in this dialog box reflect the assignments you make with the
Setl/Set2/Ignore options in the Differential Aberration Setup dialog box.
Similarly, the selected Setl/Set2/Ignore options in the Differential
Aberration Setup dialog box reflect the assignments you make in this
Define Sets dialog box.
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Ok

Cancel
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Displays the arrays assigned to comparison set 1.
Displays the arrays assigned to comparison set 2.
Displays the arrays that are not assigned to a comparison set.

Moves selected arrays from one list to another, in the direction indicated
by the arrowhead. To select arrays:
¢ To select an array, click its name.

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.

Moves all of the arrays in one list to another, in the direction indicated by
the arrowheads.

Accepts your array assignments. These assignments will be reflected in the
settings of the Setl/Setl/Ignore options for each array in the Differential
Aberration Setup dialog box.

Discards any changes to array assignments, and closes the dialog box.

Design Properties

Purpose: Gives general and detailed information about a given microarray
design.

To open: In the Content tab, in the Sample Manager Data Navigator,
right-click a design build, 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.
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Design Properties

m Mon Unique Probes’Data’ [ SHP Data’

*+ Design Properties

| harme Walue |

||Marne 025051

[Type CEH+SHP

||zenome build hgls

|5pecies H. sapiens

||Is Fused Design False

[Date 2010/06/04

||rata Awailable For Mumber of Chromosomes 24

[Mumber of Features 205003

|[Murnber of Replicate Probes 2400

[Mumber of Mon Unique Probes 506
Available GCPercent Window Sizes 2kb,20kb, 40kb
SMF DB Yersion 129

[[Number of SHP Features 113955
number of SMP Replicate Probes 54471

| Close |

Figure 96

Non Unique Probes tab

Design Properties dialog box — Attribute tab

Displays the nonunique probes in the design. Nonunique probes have more
than one mapping in the genome that is a perfect match.
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S. No
Probe

Value

Design Properties

{ attribute fHon Unique Prabes) Data ( SHP Data’

Parameter Panels and Dialog Boxes

5.Mo Probe Yalue

1 A_15_Pz26793012 chr:1529-1588 | chry:1529-1585
2 A_15_P170324351 chri: 1557846-1557390 | chry:15.., F
] A_18_P2E793656 chr:693454-693513 | chr:6934..,
4 &_16_Pe015E664 chri:Z534606-2534749 | chry:z5. ..
I5 A_15_P26795127 chri: 2276579-2276623 | chrii22..,
=] A_15_Pz26794502 chri:1521019-1521063 | chry:15...
7 A_18_P26793764 chri: 1674992- 1675036 | chry:l6..,
] A_18_P2e797250 chrx:2605619-2605663 | chry:26...
IE b_15_P17368912 chri:267079-267126 | chrY:2670...
10 A_16_Po0415770 chri:154877901-154877960 | chr...
11 A_15_P17045055 chri: 1736602-1736646 | chry:17...
1z A_18_P26797353 chri:2219602-2219653 | chrii22...
13 A_16_P45001804 chrx:1338591-1338646 | chry:13...
14 &_15_P17035552 chri:z42245-242292 | chrii24zz. ..

15 A_15_P26793745 chri:1535120-1535164 | chry:15... R
16 A_15_P17040665 chri:1808514-1808573 | chry:18... _:]
! 17 O 18 P17Nn4N764 rhrs R4 11 -1R$4270 | rhev1h. L 1T

Close
Figure 97  Design Properties dialog box — Non Unique Probes tab

The sequence order of the probes within the tab.

The name of the each nonunique probe.

The chromosomal locations to which each of the probes maps. Because

2

these are nonunique probes, two or more 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.

!"P.ttribute"!"Non Unigue Prnbes'fm"SNP Data’
Select Chramosome: | chrl qr; !
Probe Chramosanme Start Stop |
A_15_P1OOOO1SS chrl 453274 45333
A 16 _PSe0001z1 chrl 76145 76204 l
(|A_16_P15000316 chrl S54287 554346 |
A_15_P1O0O01100 chrl 539594 539653
A_15_P1OO0O1325 chrl 736471 736530
A_15_P10O001390 chrl 749625 749654
||A_15_P10001457 chri 770859 7709158
A_15_P1O001545 chrl 7a1419 71472
A_16_P1S001543 chrl 527249 527308
A_16_P15001594 chrl 842726 842785
A_16_P300006594 chrl 551154 551198
A_16_POOOOOL14 chrl 568794 5655850
A_16_P30000350 chrl 569470 569529 i
( A_15_PLOOOLT72 chrl 370100 570159 'f‘ I
A 4m R ArmEd T k4 ettty AT A i)
Close

Figure 98  Design Properties dialog box — Data tab

The chromosome whose probes appear in the list. To display 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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This tab shows design information for SNPs in the design.

»+ Design Properties

!" attribute’ !' Mon Unique Probes” !' Data"fm‘

Select Chromasane: | chrl I"’ﬂ
SHF ID Probe Chromosame SHP Posikion |
rsEE5E003 &_Z0_P0O010000S, &_20.., |chrl 1079564
rs35242196 & _Z0_PO0O100009, A_20... [chrl 1323461
rs17160977 A_20_PO0201917, A_20... |chrl 1331050 |
rs3855951 A_Z0_PO0100012, &_Z20... |chrl 1794161
rs2g43160 A_20_PO0100013, A_20... |chrl 2295941
rs1129333 a_Z0_PO0201926, &_20.., |chrl 2325536
rs16525139 &4 _20_Pod201929 chirl 2416458
rs4645452 A _20_PO0201931 chrl 2739780
rs1563469 A_Z0_PO0201932, &_Z20... |chrl 2FIe007
rEEaEE6e20 A_20_PO0201933 chrl 2754397
rs2842925 &_Z0_PO0201936, &_20,., |chrl 2876218
rs12060432 & _Z0_PO0201933, A_20... [chrl 2060792
rs6E9565 A_20_PO0201942, A_20... |chrl 3153514 v
rs13374875 A_Z0_PO0100039 chrl 5190198 'f] |
o=t S AP A ST AAEEE CAT A Tem P Y AT A 'y
Close

F

igure 99  Design Properties dialog box — SNP Data tab

SNPID The SNP identification.

2

Probe = The name (Probe ID) of the probe. The probe names are separated with a

(¢

Chromosome The chromosome on which the probe is located.

omma.

SNP Position The position of the SNP on the chromosome.
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Differential Aberration Setup

[B® Differential Aberration Setu

Edit

Aberration Summary for Chromosome 1

Bberration Algorithrn: A0M-1 [Threshold: 6.0 Fuzzy Zero: OFF) ey
E.ﬁ.mphﬁcatmn
Genorme: hg13

EDeIetion

© ®
e (&)
() ©

Ignore: O

<
Select Algorithm

HyperGeometric Tail r-*‘:l: Define Sets | | | | Reset

Figure 100 Graphical Aberration Summary dialog box — Special version used to set up a
differential aberration analysis

Purpose: This dialog box lets you configure and start a differential
aberration analysis.

To open: In the Analysis tab, open more than one sample in the View
Aberrations tab. The samples must contain results of an aberration
detection algorithm. In the View Aberrations command ribbon, under
Aberration, click Differential. See “View Aberrations Window” on page 54.
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Opens a menu with a Copy summary to clipboard option. This option lets
you move an image of the dialog box to a document in another program.

Displays aberrations for the previous chromosome in the genome.
Displays aberrations for the next chromosome in the genome.

Select this option to display the aberrant regions that represent
amplifications as red bars.

Select this option to display the aberrant regions that represent deletions
as green bars.

Display the selected types of aberrant regions for the selected chromosome
for all arrays.

Assigns the aberrations in the given array to comparison set 1.
Assigns the aberrations in the given array to comparison set 2.
Does not assign the aberrations in the given array to a comparison set.

Sets the algorithm used to score differential aberrations. This algorithm is
available:

* HyperGeometric Tail - The Hypergeometric distribution tests for
enrichment, or the likelihood of an increase in the number of
aberrations present in one group, given the number of aberrations
present in both groups. The HyperGeometric Tail sums the likelihoods
as extreme or greater than the original number of aberrations from one
group, to calculate an enrichment p-value.

For further information on this algorithm, see “Differential Aberration
Analysis” on page 304.

Opens the Define sets dialog box, where you can assign arrays to
comparison groups. This is an alternative to the use of the
Setl/Set2/Ignore options that appear below each array.

Runs the differential aberration analysis with the options you selected.
The results appear in the Graphical Differential Aberration Summary
dialog box. See “Graphical Differential Aberration Summary” on page 198.

Resets the assignment of all arrays to comparison set 1.

Closes the dialog box.
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Edit Aberration

Start

Stop

Mean
PValue

Find Probes

Edit Aberration

Chromaosarne =
Start * fesaraz cal | |---¢-j
Stop * Eszzaza4
Find Probes
Mean 0,06449063
Pvalue r

Mote: Mandatory fields are marked by "*'.

Vhite rows in table depict max 5 adjacent probes at start and stop of the interval.

ProbeMame Stark Stop LogR atio |
A_16_P21465050 48,543,995 48,544,042 -0.034[])
A_16_P17164651 48,544,434 48,544,451 0.115%
A_18_P26057537 48,545,205 48,545,249 0.296 I
A_16_PZ1465055 48,546,274 48,546,333 0.027
a_14_P101264 48,546,593 48,546,945 0.067
A_16_PZ1465060 48,547,922 48,547,951 -0.084
A_16_P41670661 48,549,270 48,549,329 -0.120
A_16_PO3702607 48,557,646 48,557,705 0,252
A_16_PO3702605 48,558,549 48,558,600 -0.060
A_16_PO3702619 48,565,236 48,565,287 0.023
A_16_PO3702622 48,566,195 48,566,254 0,248
A_16_P41670745 48,573,623 48,573,682 0.015
A_16_P41670779 48,584,351 48,584,410 -0.110
A_l6_P41670822 48,600,103 48,600,162 -0.256(4
A_16_PO3702695 48,613,858 48,613,917 0.106|3/

Mumber of probes present in region [chri:48547922-53223234] = 509

Apply Reset Cancel Delete

Figure 101 Edit Aberration dialog box

Purpose: Lets you make changes to an aberration result.

To open: In the Triage View, under Actions, click Edit for the aberration
you want to change. You cannot change the type of aberration - only its
location range, mean, and pValue. See “Triage View” on page 59.

Type the start location for the aberration call.

Type the stop location for the aberration call.

Type a new mean log ratio.

Type a new pValue.

Click to find and highlight the probes found in the selected range.
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Applies the changes to the selected aberration.
Resets the changes made to the aberration.
Cancels the changes and closes the dialog box.

Deletes the aberration interval from the table and closes the dialog box.

Changes made to aberrations are not saved unless you Check In or Sign Off the sample in
Triage View.

Edit Array Order

[ Edit Array Order

Array Mame

~Design

1523502418 _2525051 10006_50 -
11523502418 _2525061 10005_SC 02&081_hgl9
1523502418 _2528051 10006 _50

FOrder by

Mone

Cancel

Figure 102 Edit Array Order dialog box

Purpose: This dialog box lets you change the order for display of arrays
you open in the View Aberrations window.

To open: In the View Aberrations window, in the Arrays or SNP tab,
right-click an array name, then click Edit Array Order in the shortcut
menu. “View Aberrations Window” on page 54.
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Array Name The arrays in the selected design, listed in their current order.

Design  Select the name of a design. In Array Name, the program displays the
arrays associated with the selected design.

Orderby Select an attribute to use as a basis for ordering the list. For example, if
you select Barcode, the program reorders that Array Name list based on
Barcode.

Moves a selected array up in the Array Name list. To select an array in
—  this list, click the name of the array.

Moves a selected array down in the Array Name list. To select an array in
—'  this list, click the name of the array.

OK Applies the new array order.

Cancel Closes the dialog box without making any changes to the array order.

Edit Cyto Report Template

Purpose: To change a cyto report template that can be used to generate a
report at the end of a workflow analysis.

To open: In the Config tab, under Template, click Report Template. In the
list of templates, click View/Edit for the report template you want to
change.

The Edit Cyto Report Template dialog has four Steps. For details on these
dialogs, see “Create Cyto Report Template” on page 158. The following
commands appear at the bottom of all step dialogs, and are used to move
forward and backward through the steps.

Back Click to move to the previous step.
Next Click to move to the next step.

Cancel Click to cancel the changes and exit the dialog box.
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Edit User Roles

"Edit User Roles

User | KMz-PC | kmZ

Enabled E

Rales

Technician Administrator
Scientist

Figure 103 Edit User Roles

Purpose: To display or change the role associated with a user.

To open: In the Admin tab, under Actions, click Edit for the user for
whom you want to change a role.

User (Read-only) The selected user is displayed here.

Enabled Select to enable the user for Agilent CytoGenomics 1.0. To prevent a user
from using the program, clear this box. You can select the box at a later
time, if desired.

Roles Available roles are displayed in the left pane. The assigned role for this
user is displayed in the right pane. Move the roles from the left to the
right and back using the arrows.

5 Assigns a role to the user, and moves the selected role from the left pane
to the right pane.

» Assigns all user roles, and moves all of the roles in the left pane to the
right pane.
- Removes a user role from the user and moves it to the left pane.
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<

Save

Close

Export

Look in
File name

Files of type

Export

Clears all selected user roles.

Saves the assigned user roles for the user.

Closes the dialog box.

Lookin: | ] Agilent_sample_mgrt_dermno

| QCReport_Graphs
[#8] 017130_D_F_z0070627 i

@ CGH Analysis Methods, xml
@ Test2 . xml

File narme: kGHZ.me

-
Files of bype: XML =

| Export Cancel

Figure 104 Export dialog box

Purpose: Used to designate a location and file name to export analysis
methods or workflows.

To open: This dialog box opens when you click Export from the Workflow
or Analysis Method window in the Config tab, or whenever the program
saves database information to a hard disk location.

Use the buttons at the top of the dialog box to change the display.
Click the arrow and select the folder where you wish to export the file.
Type the name you wish to use for the exported file.

Shows the type of files displayed in the window. Click the arrow to change
the type of files displayed.

Click to export the selected item to the file.
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Cancel Click to cancel the operation.

Export Attribute Files

Purpose: This dialog box contains two tabs used to define what Array IDs
and attributes are exported to an exported attribute file.

To open: In the Content tab, in the Navigator, click Sample Manager. On
the Sample Manager command ribbon, under Attribute File click Export
Attribute File.

Array tab

Export Attribute Files E|

[aray) attribote
Select Attributes Files -
Attributes Files

sample_infa -

Arrays

Array List Selected Array List

251713010006_1_4
251713010006_2_1

251713010006_1_1
' les1713010006_1_2

251713010006_2_2 w» | |251713010006_1_3
251713010006_2_3
251713010006_2_4 <
<
Mext = | | Cancel

Figure 105 Export Attribute Files dialog box - Array tab

Purpose: This tab lets you select the arrays to export. Once you have
selected the arrays you want to export, click Next. This opens the Export
Attribute Files - Attribute tab.

To open: In the Export Attribute Files dialog box, click the Array tab.
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Attribute Files

Array list

Selected Array
List

==

<

Next

Cancel

186

Select an attribute file from the list. The sample arrays from this attribute
file are displayed in the Arrays list. After you select arrays for export
from this file, you can select another attribute file and then select more
arrays. In this way, you create a custom attribute file that contains some
or all of the arrays from different attribute files.

Displays a list of available arrays for export. Move desired arrays for
export to the Selected Array List using one of the following methods.

¢ To select an array to move 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 Shiftkey and click the name of the last one.

Displays the arrays that are currently selected for export.

Moves the selected arrays in Array List to the Selected Array List.
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 to be
removed, click its name. If desired, you can add the array again.

Clears the Selected Array List.
Displays the Attribute tab that allows you to select attributes.

Closes the dialog box without selecting any array attributes to be
exported.
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Attribute Tab

Export Attribute Files g
(rray fﬁttribmeﬁ
Following attributes are mandatory while importing an attribute file in application.

Soit is advised to select them while exporting.
Array 1D, Global Display Mame, Green Sample, Red Sample, Polarity

Attribukes-
Attribute List Selected Attribute List
= Ak Cy3
Amk Cy3 used{ug) £
Eo At CyS usediug)
Array Fab date
< Array ID |
Array bype =)
.
i,, ArravSet T
< Back oK Cancel

Figure 106 Export Attribute Files dialog box - Attribute tab

Purpose: This tab lets you select the attributes to include in the sample
attribute file. When you have finished selecting the attributes for export,
click OK and the Export dialog box will appear where you type the file
name. See “Export” on page 184.

To open: In the Array tab of the Export Attribute Files dialog box, click
Next> after you add one or more arrays to the Selected Array List.

Because certain attributes are required for importing an attributes file, it is important that
you select these attributes when you export an attributes file. Required attributes are: Array
ID, Global Display Name, Green Sample, Red Sample, and Polarity.

Attribute list Displays a list of available attributes for export. Move desired attributes
for export to the Selected Attribute List, using one of the following
methods.

¢ To select an attribute for subsequent transfer to the Selected Attribute
List, click its name.

e To select additional attributes, hold down the Ctrl key and click their
names.
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¢ To select a contiguous block of attributes, click the name of the first
attribute, then hold down the Shift key and click the name of the last
one.

Displays the attributes currently selected for export.

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.

Removes an attribute from the Selected Attribute List. To select an
attribute for removal, click its name. If desired, you can add the attribute
again.

Clears the Selected Attribute List.
Moves to Array tab for selection of arrays.

Closes the dialog box without selecting any array attributes to be
exported.

Opens the Export dialog box, where you find a location, type a file name,
and export the data. See “Export” on page 184. You must select one or
more arrays and one or more attributes before you can export an attribute
file.
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“+* Feature Extraction Properties
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FE Property

Default Yalue

Qutput JPEG File

False

Qutput Grid File

False

Qutput Yisual Results

True

Tab Text output Type

Compack

Project Default Protocal

Mone

CQutput QC Report File

True

Overwrite Previous Resulks

True

MAGE output Type

Mone

| Save

Figure 107 Feature Extraction Properties dialog box

Purpose: To use Workflow to display and change the parameters for

Feature Extraction.

2

To open: In the Workflow window, under Input, select Image Files, then
click FE default parameters being used. See “Workflow Window” on

page 84.

This dialog box displays the current FE parameters. To change a
parameter, click the arrow in the field next to the parameter and select
the new value. Click Save to save any changes and close the dialog box.

Click (3.
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Find in column

Find in column

Direction

Conditions

Find in column “ProbeName™

Find in column | Eind Mext
Direction 1 Conditions i Cancel
Oup E Match Case
@Qown EMatch whale word

Figure 108 Find in column dialog box

Purpose: This dialog box allows you to set search parameters for a
specific column entry for the selected chromosome. Based on these
parameters, the program can highlight the row of the first entry that
matches. The cursor then moves to the location defined in the row.

To open: Right-click any entry in a tab in Tab View other than a column
heading, then click Find in column in the shortcut menu. See “Tab View
for Genomic Viewer” on page 50.

Type all or part of the entry you want to find.

Select a search direction:

e Up - Sets the search to scan the column you clicked in an upward
direction from the highlighted row.

e Down - Sets the search to scan the column you clicked in an
downward direction from the highlighted row.
Select any of these search options:

* Match Case - Select this option to take case into account. For example,
if you select 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 Aa3b1.
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¢ Match whole word - Select 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 select Match whole
word, the program finds the next AA351 entry. It does not find entries
such as AA3512 or AA351992.

Find Next Finds the next matching entry in the selected column, and moves the
cursor to the location defined in the row that contains the entry. The
search is performed only for the chromosome selected in the Genome
View.

Cancel Closes the dialog box.

Generating Genotype Reference File

1. Genotype reference file will be generated per-design,
2, One reference will be created For each unique sample value,
3, SMP Copy Mumber results need to be calculated For the selected experiment.

Select samples to export

(025081 19
IERed

Input Parameters

Confidence Threshold: 5.95 Level: | Strong

Select folder location to save generated file(s)

k:'l,CytoData

Figure 109 Generating Genotype Reference File dialog box
Purpose: Creates a genotype reference file using selected samples and

parameters. You can import the new genotype reference file later to the
database, and use it to analyze CGH+SNP data.
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To open: In the View Aberrations window, under SNP, click Generate
Genotype Reference. See “View Aberrations Window” on page 54.

For samples you have set up for generating genotype references, select the
check box next to the sample(s) you want to genotype. Only the arrays
containing the selected sample(s) are used.

In order to use a sample to generate a genotype reference, the Red Sample field for the
microarray (Green for dye-flipped,) must contain the unknown reference sample name. A
validated genotype reference must be selected in the other sample channel.

Select the confidence parameters that must be met to include the genotype
information.

Type the confidence threshold to apply. A higher value makes the
selection more stringent. For the default threshold of 95%, the following
confidence assignments are made:

Confident: The software reports an AsCN within 0.05 of an integer. It is
considered to have called the AsCN as the nearest integer, with 95%
confidence.

Tentative: The software reports an AsCN which is *not* within 0.05 of
an integer. It is considered to have called the AsCN as the nearest
integer, but with low confidence.

No call: The software makes no call for the SNP in that sample.

Select a level of confidence for the selection.

e Strong - The SNP is called as Confident in at least one sample, and it
is never called as Tentative. Also, all samples in which it is called
report the same (integral) AsCN.

e Weak - All samples in which the SNP is called report the same
(integral) AsCN. Some samples are called as Tentative.

e Majority — The SNP is called as Confident in at least one sample, but it
is sometimes called with a different (integral) AsCN. All such calls are
Tentative.

e Contradictory — The SNP is called with different (integral) AsCNs in
different samples, but none of the calls are Confident.
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Genotype Reference Importer
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Type the path to the folder where you want to save the generated
genotype reference file.

2

Click this to browse to and select the location where you want to save the

+ Genotype Reference Importer E

rReference Sampl

REFEREMNCE_ID INSIVIDUAL_LSID GEMDER COVERED_SMPS |
MA1E507 YOROO9.03 IMale 41247
MA12591 CEPH14635.15 IMale 38547
MA1E517 YORO13.02 Female 41695
MA1E579 CH18579 Female 38321 4
MA1Z575 CEPH14635.02 Female S48 '}"
rReference Genotyp
PROBE_ID SHP_ID CUT_ALLELE UMCUT_ALLELE ||NA12891|GENOT... | NA12891|I5_DO.., |NA1507|GENOT. .. | NA18507|1S_DO... | NA18517|GENG
A_Z0_PO0133318  |rs28587694 i & CC 1 A 0 A8 I
A4_20_PO0133319  |rs7710112 i T T 0 CC 1 CC
4_20_PO0133336  |rs17157770 T G T 1 aT 0 T
A_Z0_PO0133342  |rs10751461 G & 4G 0 4G 0 4G A
—" . ; = . = f
3 4

EOverwrite genotype reference with duplicate name

Mote: IF there is no IS_DOUBLY_CUT column For any genobype reference, it is auktomatically inferred from CUT_ALLELE column if CUT_ALLELE column is present.,
Duplicate SMP_IDs in genobype reference is not supported, IF there are duplicate SKWP_IDs, the first one would be picked up and athers ignored,

oK | | Cancel |

Figure 110 Genotype Reference Importer dialog box

Purpose: Displays the contents of a genotype reference file you want to
import, and lets you choose to overwrite existing genotype references in
the database when you import the file. For the requirements for this text

file, see “Required format for genotype reference files” on page 194.

To open: From the Content tab, click Import > Genotype References. See
“Content Tab Window” on page 95.

CytoGenomics Reference Guide

193



2

194

Parameter Panels and Dialog Boxes

Reference
Samples

Reference
Genotypes

Displays a table of the samples in the file, including number of SNP
probes covered by the sample.

Displays a table of the genotypes in the file. Duplicate SNP_IDs are not
allowed. If there are duplicate SNP_IDs in the file, only the first SNP_ID is
imported.

If the CUT_ALLELE column is present for a genotype reference, and there is no
IS_DOUBLY_CUT column, the IS_DOUBLY_CUT column will be automatically inferred from
the CUT_ALLELE column.

Required format for genotype reference files

A genotype reference file must be a tab delimited text file. It has the
following format and requirements.

Header section - Contains description and information about the
references.

¢ Reference_id - An identifier for the genotype reference

¢ Individual LSID - ID for the individual

* Gender of the reference

¢ Covered_SNPs - how many SNPs in reference file

¢ dbSNP_version - the SNP version
Reference genotype table — each row corresponds to a Probe, with the
following column headings

¢ Probe_Id

* Species

e Snp_id - The ID of SNP associated with probe. There may be more
than one probe associated with a SNP. Duplicate SNP IDs are not
allowed. If there are duplicates, only the first one is used.

¢ Cut Allele
¢ Uncut Allele
¢ Reference ID|genotype — genotype for the SNP in that reference.

* Reference ID|is_doubly_cut - a flag denoting whether the SNP is
doubly cut in the reference (1 doubly cut, 0 not doubly cut)
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#reference samples

reference_id individual_LSID
NA18507 YORD09.03
NA12891 CEPH1463.15
MNA18517 YOR013.02
NA18579 CH18579
NA12878 CEPH1463.02

#

#reference genotypes

probe_id species

A_20_P00122122 Hs
A_20_P00224028 Hs
A_20_P00122159 Hs

Figure 111 Example of part of a genotype reference file (including five references)
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Gender
Male
Male
Female
Female
Female

snp_id

rs2405741
rs2405741
rs1492169

covered_SNPs

41247
38547
41695
38321
38648

cut_allele

G

G

G

dbSNP_version

130
130
130
130
130

uncut_allele

[

C

A

NA12891|genotype
cc
cc
AA
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NA12891 |is_doubly_cut

NA18507 | genotype
cc
cc
AG

NA18507 |is_doubly_cut
0
0
0
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Graphical Penetrance Summary
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Figure 112 Graphical Penetrance Summary

Purpose: This window allows you to display the results of probe
penetrance analysis for each chromosome in the genome.
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To open: In the command ribbon of the View Aberrations window, under
Penetrance, click Probe. See “View Aberrations Window” on page 54.

Probe penetrance analysis produces penetrance scores for each probe
position across multiple arrays. A probe penetrance score reflects the
percentage of the selected arrays in the experiment that show a significant
amplification or deletion at the position. For a more detailed description
of penetrance analysis, see “Penetrance” on page 302.

Plots Penetrance plots for selected chromosomes appear in the main pane. For
each probe position on a given chromosome, the percentage of arrays that
show a significant deletion appear in green. The percentage of arrays that
show a significant amplification appear in red. Amplifications and
deletions reflect the results of the experimental analysis as configured in
the main window of the program.

When you double-click within the plot area of any penetrance plot or
within any chromosome, the cursor in Genome, Chromosome, Gene, and
Tab Views in the main window moves to the new location.

Select The check boxes at the top of the window correspond to the chromosomes
Chromosomes of the applicable genome. Select as many as you like. The program
displays a probe penetrance plot for each selected chromosome.

Select Al  Produces probe penetrance plots for all chromosomes in the genome.

Deselect All Clears all of the check boxes, and removes all of the probe penetrance
plots from the window.
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Graphical Differential Aberration Summary

Graphical Differential
Edit

Fiter [F value <0.000 % Create Filter Apply Filker
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|| | |
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Chr Mame | Start I 5 Mo of Probes Mum Gains. .. Mum Losse.... Hogl0(PYa. . Hogl0{PYa. . Mum Gains. .. Mum Losse... Hogl0iPYa. . Hogloffva. ..

chr1 067543 65955 -1.928654... |0, 0.301029...
chr1 Ga0237 12695 . . 0.775151...
chr1 913631 33395 . 0.301029...
chr1 913653 53 . 0.301029...
chr1 3531051 2617369 . . 0.301029...
chr1 3729090 195040
chr1 3753483 24394 1 926654, .
chr1 4843323 1089540 0.0 1 925654, . D 301029,

Export Table || Close

Figure 113 Graphical Differential Aberration Summary dialog box

Purpose: This shows the detected differentially aberrant regions between
two sets of microarrays, both graphically and as a table.
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To open: The Graphical Differential Aberration Summary dialog box opens
when you click Run in the Differential Aberration Setup dialog box that is
part of the differential aberration analysis process. See “Differential
Aberration Setup” on page 178.

At least two samples are required in order to run a differential aberration analysis.

Analysis The top of the dialog box shows information about the original aberration
Summary analysis, including the aberration detection algorithm that was used, and
other associated analysis settings.

Line Plot(s) The line plots in the dialog box represent the p-values for gains and
losses in both comparison sets as a function of genomic location. When
you select a row in the table of differentially aberrant regions at the
bottom of the dialog box, the line plots for the corresponding chromosome
appear. Also, the blue line in the line plots reflects the genomic location
of the selected row.

In addition, when you right-click anywhere within the line plots, a
shortcut menu opens with these options:

¢ Properties — Opens the Chart Properties dialog box, where you can
customize the plots, and add and format a title and a legend. See
“Chart Properties” on page 147.

e Save as - Opens a Save dialog box, where you can type a name and
select a location for an exported *.png image file of the plots.

¢ Print - Opens a Page Setup dialog box, which allows you to set page
and printer options for the printing of the plots. After you click OK in
this dialog box, the Print dialog box appears, where you can set
additional options, and send the plots to your printer.

e Zoom In - Opens a menu that allows you to zoom in the scale of all of
the line plots. These options are available:

Both Axes - Zooms in both axes of all plots
Domain Axis - Zooms in only the chromosomal location axis
Range Axis - Zooms in only the p-value axis

e Zoom Out - Opens a menu that allows you to zoom out the scale of all
of the line plots. These options are available:
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Cylinder plots

Table of regions
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Both Axes - Zooms out both axes of all plots
Domain Axis - Zooms out only the chromosomal location axis
Range Axis — Zooms out only the p-value axis

¢ Auto Range - Adjusts the scale of both axes for optimal viewing of all

of the data associated with a given chromosome.

The main pane of the summary shows heat-map style plots of the
aberrant regions of each individual array next to an ideogram of the
applicable chromosome. Detected amplifications appear in red, and
detected deletions appear in green.

This pane has several additional features:

e A differential aberration, as detected by the analysis, appears as a blue
box around the given region across all of the plots. To display each of
these regions, and to move among the chromosomes, click a row of the
results table that appears at the bottom of the dialog box.

¢ To identify the array that a particular plot represents, place the pointer
over the plot. A ToolTip shows the name of the array.

e To zoom the view, click any of these zoom buttons, located at the top
right of the pane:

— Zooms in the view.
— Zooms out the view.

— Resets the zoom to its initial setting (zoomed all the way out to
see the entire chromosome).

@ [®®

At the bottom of the window, the detected differentially aberrant regions
appear in a table. Click any row of the table to shift the plots to the
appropriate chromosome. In the p-value line plots, a blue line shows the
specific chromosomal location of the selected region. In the aberration
plots, a blue box identifies the differentially aberrant regions.

These columns appear in the table:

Column Description

Chr Name The name of the chromosome on which the differential aberration is
found.

Start The location of the first base pair in the differentially aberrant region.

Stop The location of the last base pair in the differentially aberrant region.
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Column Description
Size The number of base pairs in the differentially aberrant region.
No of Probes The number of probes upon which the differential aberration call is based.

Num Gains in Set 1

Num Losses in Set 1

-log10(PVal) Gain in
Set 1

-log10(PVal) Loss in
Set 1

Num Gains in Set 2

Num Losses in Set 2

-log10(PVal) Gain in
Set 2

-log10(PVal) Loss in
Set 2

Number of aberration gains for the differentially aberrant region in first
group.

Number of aberration losses for the differentially aberrant region in the
first group.

The likelihood that the region represents a differential gain for set 1.
(Lower p-values indicate a greater likelihood.)

The likelihood that the region represents a differential loss for set 1.
(Lower p-values indicate a greater likelihood.)

Number of aberration gains for the differentially aberrant region in second
group.

Number of aberration losses for the differentially aberrant region in the
second group.

The likelihood that the region represents a differential gain for set 2.
(Lower p-values indicate a greater likelihood.)

The likelihood that the region represents a differential loss for set 2.
(Lower p-values indicate a greater likelihood.)

Other commands

The dialog box also offers these additional commands:

Opens a menu with a Copy summary to clipboard command. This
command copies the entire summary to the clipboard as an image. You
can then paste the image into a document in another program.

Displays the interval filters available for differential aberration results.
Interval filters include or exclude certain intervals based on specific

conditions. Select an interval filter. To apply the filter, select Apply Filter.

To create a new interval filter, click Create Filter (see below).

Click this link to open the Interval Filter dialog box, where you can
create, change, or delete interval filters. See “Interval Filter” on page 210.

Select this option to apply the selected interval filter to the results.

CytoGenomics Reference Guide
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ExportTable Opens an Open dialog box, where you can type a name and select a
location for a *.xlIs file that contains the list of aberration analysis
settings, and the complete table of detected differentially aberrant regions.

Close Closes the dialog box.
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Graphical Interval Penetrance Summary
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Figure 114 Graphical Interval Penetrance Summary

Purpose: This window allows you to display and save interval penetrance
results for the selected arrays in the View Aberrations window. Interval
penetrance analysis produces scores for detected aberrant intervals across
multiple samples. These scores reflect the percentage of samples that show
each region to be aberrant. For a more detailed discussion of penetrance
analysis, see “Penetrance” on page 302.

CytoGenomics Reference Guide 203



2

204

Parameter Panels and Dialog Boxes

Main Pane

Results table

To open: In the View Aberrations window, under Penetrance, click
Interval. See “View Aberrations Window” on page 54.

The main pane of the summary shows heat-map style plots of the
aberrant regions of each individual array next to an ideogram of the
applicable chromosome. Detected amplifications appear in red, and
detected deletions appear in green.

Each interval scored by the analysis appears as a blue box around the
given region across all of the plots. To display each of these regions, and
to move among the chromosomes, click a row of the results table that
appears at the bottom of the window.

To zoom the view, click any of these zoom buttons, located at the top right
of the main pane:

& - Zooms in the view.

B2 - Zooms out the view.

©| - Resets the zoom to its initial setting (zoomed all the way out to see
the entire chromosome).

At the bottom of the window, the scored aberrant intervals appear in a
table. Click any row of the table to move to the appropriate chromosome,
and center the graphical plots in the main pane on the particular aberrant
interval.

These columns appear in the table:

Column Description

Chr Name The name of the chromosome on which the aberrant interval is found.
Start The location of the first base pair in the aberrant interval.

Stop The location of the last base pair in the aberrant interval.

Amp Percent The percentage of arrays that show a significant amplification for the
Penetrance interval.

Del Percent The percentage of arrays that show a significant deletion for the
Penetrance interval.

Aberration Size The number of base pairs in the aberrant interval.
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Column Description
No of Probes The number of probes used to make the aberrant interval call.
Samples The arrays on which an aberration was found in this interval.

Other commands The window also offers these additional commands:

¢ Edit - Opens a menu with a Copy summary to clipboard command. If
you click this command, the program copies the entire summary to the
clipboard as an image. You can then paste the image into a document
in another program.

¢ Filter - Displays the interval filters available for the interval
penetrance results. Interval filters include or exclude certain aberrant
intervals based on specific conditions. Select an interval filter. To apply
the selected filter, select Apply Filter. To create a new interval filter,
click Create Filter (see below).

* Create Filter - Click this link to open the Interval Filter dialog box,
where you can create, change, or delete interval filters. See “Interval
Filter” on page 210.

e Apply Filter — Select this option to apply the selected interval filter to
the results.

¢ Export Table - Opens an Open dialog box, where you can type a name
and select a location for the exported table. The program saves the
results table that appears at the bottom of the window as a *xls file
you can view in Microsoft Excel.

* Close - Closes the Graphical Interval Penetrance Summary.

CytoGenomics Reference Guide 205



2

206

Parameter Panels and Dialog Boxes

Import Analysis Method(s)

Look in

File name

Files of type

Import Analysis Method(s) EJ

b =
Lockin: | ] @enomic Data i

Analysis Methods
| Image Files

| Reparts

File: marne: |
Files of bype: el " #J

Impart Cancel

Figure 115 Import Analysis Method(s) dialog box

Purpose: Used to select an analysis method file to be imported into the
program.

To open: In the command ribbon of the Config tab, under Workflow, click
Analysis Method, then at the bottom of the window, click Import
Analysis Method. See “Analysis Method Window” on page 79.

Click the arrow and select the folder from which you want to import a
file.

Type the name of the file you wish to import. Or, click to select the file
from the displayed files.

Shows the type of files displayed in the window. Click the arrow to change
the type of files displayed.
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Import Click to import the currently-selected analysis method file into the
program.

Cancel Click to cancel the operation.

Import GEML design files

Details of GEML design files that are to be imported...
Mo | File: Mamne | i | Twpe | Species || GenomeBuild || Impaort SR Frobes | Status Remove
1 |028081_0_20100604,xml |028081 |CGH+SMP |H. sapiens |hots | W e 8 |

- Any corrupt files will not be imported,

- Catalog design files will not be imported,

- Read-Cnly design files will not be imported,

- Update design will not be allowed if design species is changed.

| StartImport || Cancel

Figure 116 Import GEML design files dialog box

Purpose: To display information in the design file and to remove any files
you don’t want to import.

To open: In the Content tab Navigator, click Sample Manager. On the
Sample Manager command ribbon, click Import > Design. Select the
desired *.xml design files, then click Open. See “Content tab - Sample
Manager window” on page 95.

File Name The name(s) of the design file(s) to be imported.
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ID

Type

Species

Genome Build

Import SNP
Probes

Status

Remove
Start Import

Cancel
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The Agilent ID number for the design file.
The module type, which can be CGH or CGH+SNP.

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.

Available for CGH+SNP designs. Select the box to include SNP probes with
the design data.

¢ Not Set - Appears if Genome Build and Species information is not
shown.

¢ Not Allowed - Appears if a Genome Build is selected that does not
match the design.

¢ Overwrite — Appears when the design file has been updated and will
overwrite any existing one of the same name.

¢ Update - Appears when the design build is different than the design
build in the database.

¢ Valid - Appears when the file is new.

¢ Corrupt - Appears when the file is corrupt.
Click ] to remove a specific design file from the list.
Starts the import of the design files in the list.

Cancels the transfer and closes the dialog box.
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Import Workflow(s)

e

Lookin: ] Cyto Results

| Reparts
Method_snp.xml
Methad_SHPL,ml

File nare: |

Files of type:  .xml " '="'

Import Cancel

Figure 117 Import Workflow(s) dialog box

Purpose: Used to select an workflow file to be imported into the program.

To open: In the Config tab, under Workflow, click Workflow. At the
bottom of the window, click Import Workflow. See “Workflow Window” on
page 84.

Lookin Click the arrow and select the folder from which you want to import a
file.

Filename Type the name of the file you wish to import. Or, click to select the file
from the displayed files.

Filesoftype  Shows the type of files displayed in the window. Click the arrow to change
the type of files displayed.

Import Click to import the currently-selected workflow file into the program.

Cancel Click to cancel the operation.
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Interval Filter

£ Interval Filter

~Edit array Level Filkers

Mame | Interval Filker & —
Attribute Operator Walle Logical Oper... | Mew Condition
P value ) < =1 =)am =)
Mo OF Probes Fe )= = i S 3 Delete Condition

Bs ngclude matching values

Mew Update Reset Delete Rename... | Close

Figure 118 Interval Filter dialog box

Purpose: Use the Interval Filter dialog box to create, change, or delete
interval filters. An interval filter includes or excludes certain detected
intervals from the results, based on specific conditions.

To open: The Interval Filter dialog box opens when you click Create
Filter in any of these dialog boxes:

¢ Graphical Differential Aberration Summary - See “Graphical Differential
Aberration Summary” on page 198.

¢ Graphical Interval Penetrance Summary - See “Graphical Interval
Penetrance Summary” on page 203.

Select the name of the interval filter you that want to edit. To create a
new filter, and add its name to the list, click New. You can apply interval
filters to both common aberration results and interval penetrance results.
However, because the available attributes for interval filters in these two
situations are not the same, the filters you create in one context are not
available in the other.
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Filter conditions For each condition (row), select options from the lists. Specifically in
Value, select an option from the list, if available, or type a value, then
press Enter. To add another row to the table, click New Condition.

Each condition has these elements:

¢ Attribute - The attribute of the intervals evaluated by the filter. The
attributes available in this list vary with the specific context of the
filter.

¢ Operator - How the filter uses the entry in Value to evaluate common
aberrant intervals. For example, the >= operator configures the filter to
include or exclude features where the selected attribute is greater than
or equal to the entry in Value.

¢ Value - The value the filter uses as the basis to evaluate an interval.
For example, if you select the Aberration Size attribute, the > operator,
and a value of 1000, the filter includes or excludes an interval if it is
greater than 1000 bp in size.

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

Include/Exclude Select one of these options:

matching values Include matching values - If an interval passes the filter conditions,
the program includes it in the final result.

¢ Exclude matching values - If an interval passes the filter conditions,
the program excludes it from the final result.

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

Delete Condition Removes a condition from the list. To remove a specific condition, click
anywhere within the condition, then click Delete Condition.

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

Update Saves any changes you make to the filter conditions.

Reset Restores the values of the filter conditions to what they were before you
made any changes to them.
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Delete Opens a Confirm dialog box that asks you if you want to delete the
selected filter. To delete the filter, click Yes.

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

Close Closes the dialog box. If you created or changed a filter, but did not
update it, a Confirm dialog box opens. Click Yes to accept the changes, No
to reject the changes, or Cancel to return to the dialog box.
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Manage Cyto Report

Manage Cyto Report

Cyto Report Information

Report Mame  : CykoReport: US23502418_2525808110004_501_CGH_109_Fe.., Creation Date : 25-Cct-10 10:29:01

Template Mame : Template_3 Created By 1 5235024 ESKTOP kmckiney
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Figure 119 Manage Cyto Report dialog box

Purpose: To display, export, and print a workflow report. Also used to
change editable text boxes in the report.

CytoGenomics Reference Guide 213



2 Parameter Panels and Dialog Boxes

=

o

Page x of y

=

<4

Edit

Save

Save As

Cancel

Export

Print

Close

214

To open: In the Analysis tab, under Report, click Report. Search for and
select an analyzed sample, and then click View Report at the bottom of
the window. See “Report window” on page 33.

Displays the next page of the report.
Displays the last page of the report.

Displays the current page number (x) and the total number of page
numbers (y).

Displays the previous page of the report.
Displays the first page of the report.

Opens the Edit Cyto Report panel, where you can change or type
information in the editable text boxes.

Saves the report with changes you made to the text boxes.

Lets you type a new report name and saves it with the changes you made
to the text boxes.

Cancels the text box changes and returns to the main view.

Opens the Select report name dialog box, where you can browse to a
location and type a name to save the report. See “Select Report Name” on
page 241.

Prints the report to the default printer for your computer.

Closes the dialog box.

CytoGenomics Reference Guide



Parameter Panels and Dialog Boxes 2

Metric Set Configuration Dialog Box: Add Metrics to Metric Set Tab
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Figure 120 Metric Set Configuration dialog box - Add Metrics to Metric Set tab

Purpose: Used to define a metric set that consists of existing metrics and
user-defined thresholds.

To open: On the Quality ribbon, click Metric Sets, and then click New. See
“Quality Tab Window” on page 87.

The Add Metrics to Metric Set tab of the Metric Set Configuration dialog
box has the following components and functionality:

Existing Metrics Displays a list of the metric(s) that can be used in the metric set.

Threshold Type

The following fields are threshold types, which are used to select which
threshold(s) to apply and display.

CytoGenomics Reference Guide 215



2 Parameter Panels and Dialog Boxes

Upper Limit

Upper Warning
Limit

Lower Warning
Limit

LowerLimit

Manual

Standard

Robust

Percentage
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Sets a limit where extraction values for the appropriate metric that are
greater than the limit calculation are displayed in the color red and
flagged as “Evaluate”. Extractions with metric values lower than this limit
are displayed in the color blue and flagged as “Good”, unless there are
additional limits selected that may further separate the extractions.

Sets a limit where extraction values for the appropriate metric that are
greater than the limit calculation are displayed in the color blue and
flagged as “Good”. Extractions with metric values lower than this limit are
displayed in the color yellow and flagged as “Excellent”, unless there are
additional limits selected that may further separate the extractions.

Sets a limit where extraction values for the appropriate metric that are
less than the limit calculation are displayed in the color blue and flagged
as “Good”. Extractions with metric values higher than this limit are
displayed in the color yellow and flagged as “Excellent”, unless there are
additional limits selected that may further separate the extractions.

Sets a limit where extraction values for the appropriate metric that are
less than the limit calculation are displayed in the color red and flagged
as “Evaluate”. Extractions with metric values higher than this limit are
displayed in the color blue and flagged as “Good”, unless there are
additional limits selected that may further separate the extractions.

Threshold Calculation

Applies a constant value for Upper Limit, Upper Warning Limit, Lower
Warning Limit, and LowerLimit.

Takes a constant value as the number of standard deviations of the data
beyond the mean to calculate the limit. For detailed information, see
“Standard Threshold Calculations” on page 217.

Takes a constant value as the number of inter- quartile ranges (IQR) of the
data beyond the mean to calculate the limit. For detailed information, see
“Robust Threshold Calculations” on page 217.

Takes a percentage range of the data to calculate the limit. For detailed
information, see “Percentage Threshold Calculations” on page 218.
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Extraction Query Optional: Lets you assign an Extraction Query to the metric set for
Standard, Robust, and Percentage Threshold Calculation modes. This query
will filter the appropriate extractions from the database, so that just the
data from the queried extractions is used in the calculation of the
statistical summary values used to set the thresholds.

Standard Threshold Calculations

Take a constant value as the number of standard deviations of the data
beyond the mean to calculate the limits.

Upper Limit Lets you define a multiplier for the number of standard deviations to be
added to the mean to create the Upper Limit. For example, to apply an
upper limit of 2 standard deviations, enter the number 2 in the text field.
The Upper Limit is defined as the mean + constant*SD.

Upper Warning Lets you define a multiplier for the number of standard deviations to be
Limit added to the mean to create the Upper Warning Limit. The Upper Warning
Limit is defined as the mean + constant*SD.

Lower Warning Lets you define a multiplier for the number of standard deviations to be
Limit subtracted from the mean to create the Lower Warning Limit. The Lower
Warning Limit is defined as the mean - constant*SD.

LowerLimit Lets you define a multiplier for the number of standard deviations to be
subtracted from the mean to create the Lower Limit. The Lower Limit is
defined as the mean - constant*SD.

Robust Threshold Calculations

Take a constant value as the number of inter-quartile ranges (IQR) of the
data beyond the mean to calculate the limits.

Upper Limit Lets you define a multiplier for the number of IQRs to be added to the
mean to create the Upper Limit. For example, to apply an upper limit of 2
IQR, enter the number 2 in the text field. The Upper Limit is defined as
the Median + constant*IQR.

Upper Warning Lets you define a multiplier for the number of IQRs to be added to the
Limit mean to create the Upper Warning Limit. The Upper Warning Limit is
defined as the Median + constant*IQR.

CytoGenomics Reference Guide 217



2 Parameter Panels and Dialog Boxes

Lower Warning
Limit

LowerLimit

Upper Limit

Upper Warning
Limit

Lower Warning
Limit

Lower Limit

Save Threshold

Metric Set Name
Save

Cancel

218

Lets you define a multiplier for the number of IQRs to be subtracted from
the mean to create the Lower Warning Limit. The Lower Warning Limit is
defined as the Median - constant*IQR.

Lets you define a multiplier for the number of IQRs to be subtracted from
the mean to create the Lower Limit. The Lower Limit is defined as the
Median - constant*IQR.

Percentage Threshold Calculations
Take a percentage range of the data to calculate the limits.

Lets you define percentage from the uppermost values of the data to
calculate the Upper Limit. For example, to set an Upper Limit that is
equal to the best 1% of the extractions for a particular metric, set the
Upper Limit text box to 99%.

Lets you define a multiplier for the percentage from the uppermost values
of the data to calculate the Upper Warning Limit. For example, to set an
Upper Warning Limit that is equal to the best 25% of the extractions for a
particular metric, set the Upper Warning Limit text box to 75%.

Lets you define percentage from the bottommost values of the data to
calculate the Lower Warning Limit. For example, to set an Lower Warning
Limit that is equal to the lower 25% of the extractions for a particular
metric, set the Lower Warning Limit text box to 25%.

Lets you define percentage from the bottommost values of the data to
calculate the Lower Limit. For example, to set an Lower Limit that is
equal to the lower 1% of the extractions for a particular metric, set the
Lower Limit text box to 1%.

Saves the threshold settings for the selected metric(s). These metric(s)
with their associated thresholds become available in the “Metric Set
Configuration Dialog Box: Existing Metrics Tab” on page 219.

Lets you enter a name for the new metric set.
Saves the metric set.

Closes the Metric Set Configuration dialog box without saving any changes.
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Metric Set Configuration Dialog Box: Existing Metrics Tab
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Figure 121 Metric Set Configuration dialog box - Existing Metrics tab.

Purpose: Used to display existing metrics in a metric set.

To open: In the Metric Set Configuration dialog box, click the Existing
Metrics or Selected Metrics tab. See “Quality Tab Window” on page 87.

The Existing Metrics tab of the Metric Set Configuration dialog box has
the following components and functionality:

Table

The Metric Sets created in or imported into Quality tools are displayed in
the form of a table, or grid-view.

The column headers appear in this order:
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Metric Set Name

220

Save
Save As

Cancel

Lets you enter a name to save the metric set.

Metric Name
Expression

Upper Limit

Upper Warning Limit
Lower Warning Limit
Lower Limit
Calculation Type
Defined By

Date Created

Date Modified

Saves the existing metric set with the previously defined name.

Saves the metric set with a newly defined name.

Closes the Metric Set Configuration dialog box without saving any changes.
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Microarray Properties

Microarray Properties

Purpose: Displays the properties associated with an array. You can also
edit the values of specific attributes. For information on how to add
attributes to the list, see the Setup and Data Review User Guide.

To open: For any array in the Array Data folder in Sample Manager,
right- click the array name, then click Show Properties. See “Content tab
— Sample Manager window” on page 95.

Attribute tab

4+ Microarray Properties E
M‘IFE Headers [ FE Features' [ SNP Data’

Atkribute Walug |

||AmE w3 usediug)
Ak CvS usediug)
\|\array Fab date
Array 1D 2528058110005 1 2
Array type
|ArraySet
|Camments
13 sample
| w5 sample
||Exkraction Status Imported
||Global Display Mame US235024158 252808110005 501 CGH 109 Fm
Green Sample European Male (MA12891)
|Hyb Date
||Hyb Eemp
IHvh time
||Hyb'd By
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g

-

§glelds

Figure 122 Microarray Properties dialog box with list of Attributes and their values

e Attribute — Displays the attributes in the array by name.

¢ Value - Indicates the values, if any, for each array. To edit the value of
an attribute, select a new value for it under Value. Alternatively, click
57, then type or edit the value.
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Microarray Properties

You cannot edit values for read-only arrays.
NOTE yarray

Close Closes the dialog box.

FE Headers tab
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| Close |

Figure 123 Microarray Properties dialog box with list of FE Headers their values

Index Displays a sequential index to help identify FE properties.
Name Displays feature parameters, statistics, and constants for the whole array.
Value Displays the value for each parameter, statistic, and constant.

Close Closes the dialog box.
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FE Features tab
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Figure 124 Microarray Properties dialog box with list of FE Features and associated data

Selection List Select the chromosome whose feature information you want to display.

ListBox Displays FE features and the associated data.
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SNP Data tab
icroarray Properties
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Figure 125 Microarray Properties dialog box with list of SNP data and values

Selection List Select the chromosome whose SNP information you want to display.

ListBox Displays SNP data.
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[- [Elete ]

Figure 126 Notes dialog box

Purpose: Lets you type information about a selected aberration call.

To open: In Triage View, under Actions, click Notes for the aberration call

for which you want to create notes. See “Triage View” on page 59.

Apply Saves the note and closes the dialog box.

Reset Clears the Notes text box.

Cancel Closes the dialog box without saving the note.

Delete Deletes a note once it has been saved.
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Figure 127 Open dialog box

Purpose: To select the files you want to open, or to identify the location
where you want files to be stored.

To open: This dialog box appears at various places in the program where
you need to select a file or identify a file output location.

Select folder where the files are located. To browse for a location, click
the arrow and browse to the desired folder.

Type the name for the file you want to open, or click the file to select it.
To select multiple files to open, hold down the Ctrlkey and click the files
to open.

Expected file type is displayed. Click to change displayed file types.
Opens the selected file, or selects the output location.

Click this to cancel the operation.
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QC Metrics — Frequency Distribution
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Figure 128 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 231.

To open: Click Show Frequency Distribution in the QC Metrics Table. See
“Quality Tab Window” on page 87.

Edit

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.
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Close

Closes the dialog box.

QC Metrics Graph
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Figure 129 QC Metrics Graph

Purpose: To display plots of selected metric(s) for all arrays.

To open: Click Plot in the QC Metrics Table See “QC Metrics Table” on
page 231.

The plots in this dialog box represent the selected columns in the QC
Metrics Table. Each plot shows the value of a given metric for all arrays.

These plots have several additional features:
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¢ The background colors in each plot correspond to quality guidelines
developed by Agilent, based on normal ranges observed for analyses
of well-established cell lines using standard Agilent protocols. See
the descriptions of each of these metrics in “QC Metrics Table” on
page 231.

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 view preferences to show ToolTips (see “View
Preferences” on page 251), a tool tip appears when you place the
pointer over any bar. The ToolTip shows the value of each bar and
the name of the corresponding array. See Figure 130.

* You can right-click any bar to open a shortcut menu for the
corresponding array. The options in the shortcut menu let you set
the QCMetricStatus attribute for the array. See Figure 130.

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

| N

al - - 4
o o o o

E Pass
4 Fail

E Marginal

Figure 130 Portion of the QC Metrics Graph, showing a ToolTip (values in white box), and
a shortcut menu. Use the shortcut menu to set the QCMetricStatus attribute
for the array. Right-click any bar to open the shortcut menu for the correspond-
ing array.
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“Box & Whisker” A small plot appears to the right of each of the main plots. It represents
Plots the overall distribution of values for the metric. Two examples appear in
Figure 131. 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.
¢ 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.

Fal

Line Select this option to display each metric as a line graph.
Bar Select this option to display each metric as a bar graph.

Edit 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.

Close Closes the dialog box.
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Figure 132 QC Metrics Table

Purpose: The QC Metrics Table shows the available metrics for one or
more arrays. With this table and the available plots, you can evaluate the
quality of your microarray results, and assign a manual QC status to each
microarray. Some metrics come from the Agilent FE program, while others
are calculated by the CGH module itself. These metrics are available only
for Agilent microarrays.

To open: In the Content tab, in the Navigator, click Sample Manager. In
the Array Data folder, right-click a design build or a microarray, and click
QC Metrics. See “Content tab — Sample Manager window” on page 95.
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File

Show CGH Model
System Metrics

232

Metric Set

Table

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.

Click to include display of the CGH Model System Metrics.

The default metric set for the selected module is displayed. Click the
arrow to select a different metric set. Metric sets are created or edited
from the Quality tab.

The values of the QC metrics for arrays appear under QC Metrics, one
array per row. The table has many columns:

* Microarray Name - Displays the names of microarrays. Because you
can open the QC Metrics Table in several ways, the list can contain an
individually- selected microarray, or those associated with an experiment
or with a design.

¢ Design No. - Identifies the Agilent design ID for each microarray.

e 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. Select the check box
next to the name of the metric to include it in the available plots. Drag
the column heading of a metric horizontally to change its position in
the table.

* ManualQCFlag - Lets you set the QCMetricStatus attribute of the array.
Status can be Pass, Fail, Marginal, or NA. Later, you can filter arrays
based on this attribute.

To see a list of the metrics included in any metric set, including the threshold limits, click
the Quality tab. In the Metric Sets Navigator, double-click the name of the metric set. The
details for the metric set appear in the Quality table, along with thresholds for each.
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When you select Show CGH Model System Metrics the following metrics
appear in the table, in addition to the metrics for the selected Metric Set:

Metric Comments
Model System The metrics below apply only to CGH model systems. Currently the
Metrics only model system supported is a male (XY) CY5-labeled vs. female

(XX) CY3-labeled comparison.

AreaUnderROC Method: Sort the log ratios in ascending order for the entire array.
Each log ratio in the data set comes from an X-probe or an autosome.
Ifitis an X-probe, it contributes to the number of true positives (TP). If
it is an autosome, it contributes to the number of false positives (FP).
So for each log ratio, start from the lowest and continue incrementing
either TP (if an X-probe) or FP (if an autosome). Then for each log ratio,
plot FP/(total number of autosomes) vs. TP/(total number of
X-probes). Use the trapezoidal rule to estimate the area under this
curve. The result is this metric: AreaUnderROC.

Excellent >0.95
Good 0.85-10.95

Evaluate < 0.85

MedianDiff This metric is the difference between the medians of the histograms
of X-probes and autosomes.
Excellent > 0.9
Good 0.8-10.9
Evaluate < 0.8

ErrorFraction The minimum value of all error fractions calculated. The error fraction
is: ((FP/(total number of autosomes) + (1 — TP/(total number of

X-probes))/2. FP is the number of false positives, and TP is the
number of true positives.

Excellent < 0.05
Good 0.05-10.1
Evaluate > 0.1

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 227.

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 228.

Select All  Selects 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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Query Builder Dialog Box

Column Name

Operator

Enter Value

Query Builder: @

Choose Extractions
Calumn Kame Operatar Enter Yalue

arraylD ="‘ s I Add

Clear

Query Mame

Enter & name For the Query l Save Cancel

Figure 133 The Query Builder dialog box

Purpose: Used to define a subset of extractions for a representative data
set, for use in metric and threshold development, and in producing Charts.

To open: In the Quality tab, click Queries and then click New. See
“Quality Tab Window” on page 87.

The Query Builder dialog box has the following components and
functionality:

Displays a list of the metrics that can be used to create an expression
with which to query the database.

Displays a list of the relational operators that can be used with the
selected metric.

A text area where a value can be compared to the metric for each
extraction. If the chosen relation between the metric and value is valid,
the query will produce extractions that pass that condition (for which the
relation between the metric and value is true).
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Operations

Text area

Query Name
Save

Cancel

The following buttons are logical operations used to link two or more
metric-value relations built using the functions listed above. Each logical
operation can link two metric-value relations at a time.

AND Produces a complex query which is true only if both metric-value
relations are true.

OR Produces a complex query which is true if either metric-value
relations are true.

NOT Produces a complex query which is true only if both metric-value
relations are not true.

() Lets you create a subset for and prioritize the complex query.

The area in which complex relations using the logical operations are listed
for review.

A text area for entering a name under which to save the query.
Saves the query using the name specified in the Query Name field.

Cancels all query operations and closes the Query Builder dialog box.

Scroll to Column

Scroll to Column

& Select column
ProbeManme

Ak

(] 4 Zancel

Figure 134 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.
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To open: Right-click a column heading in Tab View, then click Scroll To
Column in the shortcut menu. See “Tab View for Genomic Viewer” on
page 50.

Select column  Displays the columns available in the selected tab. Select the one you
want to display.

0K Scrolls the current tab so that you can see the selected column.

Cancel Closes the dialog box.

Select Color

Purpose: To select a color. Three tabs are available for selecting colors:
e Swatches tab - select colors based on samples (swatches)

e HSB tab - select colors based on an HSB schema (Hue, Saturation, and
Brightness)

* RGB tab - select colors based on an RGB schema (Red-Green-Blue)

To open: This dialog box opens when a function allows you to change a
color. For example, right-click an array in the Genomic Viewer, click Edit
Array Color and click the Swatches, HSB, or RGB tab.
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Swatches tab

£ Select Color

Recent:

~Preview

Figure 135 Select Color - Swatches tab

This tab is used to select a color based on color samples (swatches).

Preview The Preview area shows how the selected color appears. When you change

the color, the original color appears at the top of the color box on the
right.

Recent: Click to choose a recent color selection.
0K Click to select the color and close the dialog box.
Cancel Click to close the dialog box without changing the color.

Reset Click to change swatches, HSB, and RGB colors back to the default colors.
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HSB tab

| Swatches fﬂﬁ_B‘R_QB

P @O [z
Os | 0
e |100=

R| 102
G| 102
B | 255

gl

Presvigw

n - . Sample Text Sample Text

. [ | . Sample Text Sample Text -

o] Cancel i Resek i

Figure 136 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.

Click to close the dialog box without changing the color.
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Reset
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0K

Cancel
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Figure 137 Select Color - RGB tab

This tab is used to select a color based on an RGB schema.

Move the slider to change the amount of red in the color. Or, click the up
or down arrow to select a number.

Move the slider to change the amount of green in the color. Or, click the
up or down arrow to select a number.

Move the slider to change the amount of blue in the color. Or, click the up
or down arrow to select a number.

The Preview area shows how the selected color appears. When you change
the color, the original color appears at the top of the color box on the
right.

Click to select the color and close the dialog box.

Click to close the dialog box without changing the color.
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Reset Click to return the swatches, HSB, and RGB colors back to default values

Select Report Name

Lookin: ] WarkFlaw Output

File nare: k:'l,Users'l,PubIic'l,D0cuments'l,Cyto'l,CytoD45'l,WorkFIow Output‘l,CytoReport1|

Files of type:  All Files

Figure 138 Select report name dialog box

Purpose: Used to select the folder location and name to store a report.

To open: From Cyto Report Parameter Panel in the Workflow window,
click Browse. See “Cyto Report Parameter Panel” on page 119.

Click the arrow and select the folder, or browse to the location where you
want to save the report file.

File name Type the name of the file you wish to save. Or, click to select the file from
the displayed files.

Filesoftype = Shows the type of files displayed in the window. Click the arrow to change
the type of files displayed.

Open Click to save the report file.

Cancel Click to cancel the operation.
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Show/Hide Columns

Attributes tab

FE Params tab

[fAttributes’) FE Params|| FE Stats'

Attribute Show in table

Array 1D

Global Display Mame
Status

Green Sample
Red Sample
Polarity

ArraySet

Array bype

Array Fab date
istultiPack.
Manual3CFlag
Sample Type

3 sample

Amt Cy3 usediug)
S sample

Amt CyS usediug)
| Wash Conditions

ooae.

|| Selectal || Deselect Al || Close

Show/Hide Columns dialog box

Purpose: Used to select the attributes to be displayed in the Sample
Manager table and other views in the program. The Sample Manager table
is available in the Content tab, and also appears in the Analysis tab when
you click Review.

To open: This dialog box appears when you click Show/Hide Attributes
at the bottom of the Sample Manager table in the Content tab. See
“Content Tab Window” on page 95.

All available attributes are shown in the Attribute column. Attributes with
a check-mark next to them will be displayed in the Sample Attributes and
Sample Manager tab. To select an attribute for display, select the Show in
Table box next to it. To hide an attribute, clear the Show in Table box
again.

All available Feature Extraction parameters are shown in the FE Param
column. Click to select the FE parameters you want to show in the
Sample Manager table. Clear the check mark to hide the parameter in the
Sample Manager table.
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FE Statstab  All available Feature Extraction statistics are shown in the FE Stat
column. Click to select the FE statistics you want to show in the Sample
Manager table. Clear the check mark to hide the statistic in the Sample
Manager table.

Save Saves the current list of selected attributes and updates the Sample
Manager table, based on the selections.

Select All  Selects all the attributes in the list.
Deselect All  Clears all check selects from attributes in the list.

Close Closes the dialog box. If changes were made, the program asks if you want
to save your changes before closing.
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Show Intensity Bar Charts

Copy

Save as

+* Show Intensity BarCharts

Median Signal Intensity

‘I Median Red Signal value m Median Green Signal va\ue|

1000

Signal

Figure 139 Show Intensity Bar Charts display

Purpose: This window displays a signal intensity bar chart.

To open: This display appears when you create a signal intensity bar
chart from Gene View. See “Gene View” on page 45.

Right-click the chart and select from the following options.

Click to copy the bar chart to the Clipboard. You can then paste the bar
chart image into another application that supports the Clipboard.

Click to open the Save as dialog box that lets you save the bar chart in a
file on your hard disk.
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SNP CN QC Metrics Table

= ——
¥ SNP CN QC Metrics Table X

File

SNP CM Qi Metrics
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Figure 140 SNP CN QC Metrics Table

Purpose: To display calculated metrics for a CGH+SNP sample in Triage
View.

To open: In the command ribbon for Triage View, under SNP CN, click QC
Metrics. See “Triage View” on page 59.

File Opens the Export command, where you can choose to export the
displayed metrics table to a file on your hard disk.

Array Name (Read only) The name of the microarray.
Design No (Read only) The microarray design number.

Call Rate Call rate is the number of SNPs that receive a genotype call at a 95%
threshold divided by the total number of SNPs for which there is signal in
the reference. For high-quality DNA samples hybridized against a
genotyped and qualified reference, this value should exceed 90%.
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Separability

Goodness of Fit

The separation between the CN peaks. It is defined as the distance
between the average log ratio of SNPs with CN 1 and 2, which is a
measure of the log ratio compression. For high-quality DNA samples this
value should exceed 0.85. Lower values can indicate that the hybridization
or wash stringency was too low, or the hybridization time was too short.

The error in the Gaussian fit for the peaks. It is obtained from the
difference between the observed log ratio distributions and the modeled
Gaussian distributions. It is a measure of the quality of the curve fitting
model. For high-quality DNA samples this value should not exceed 2%.

Call Ambiguity This measures the overlap between the CN 1 and 2 Gaussian peaks. If a
probe falls into this region, the CN call for that probe will not be made
with high confidence. In other words, it is a measure of the degree of
ambiguity of copy number calls. For high-quality DNA samples this value
should not exceed 2%.

Close Closes the dialog box.
Summary

[?010-11-09 08:22:02.0: KM2-PCikm2 has checked out the result,

[2010-11-09 08:27:36.0; KM2-PCikm2 has changed Intervallchri:48547922-53223233, mean=-0.06449068, pvalue=0.0] to Intervallchry: 4854 7¢

[?010-11-09 08:36:22.0; KM2-PCikm2 has added Intervallchr13:24692100-24700000, mean= , pvalue= ],

[?010-11-09 08:44:45,0; KM2-PCikm2 has manually suppressed the Interval[chr13:34610810-34610869, mean=-0,96933266, pvalue=0.0].

[?010-11-09 08:44:51.0; KM2-PCikm2 has manually unsuppressed the Intervallchr13:34610810-346 10869, mean=-0,96953266, pvalue=0.0],
1 KM2-PClkm2 has changed Intervallchr13:34610810-34610869, mean=, pvalue= ] to Interval[chr13:34610800-346108¢
1 KM2-PClkm2 has checked in the result,
1 KM2-PClkm2 has checked out the result,

KM2-PCikm2 has applied track "Track2" to suppress the intervals,
[?010-11-09 08:50:07.0; KM2-PCikm2 has checked in the result,
Figure 141 Summary dialog box
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User Preferences

Purpose: Used to show audit trail for the sample.

To open: In Triage View, click Audit Summary. See “Triage View” on
page bH9.

Close Closes the Summary dialog box.

User Preferences

Font Style Font Size

"SansSeriF Pﬂ "Regular Pﬂ (10 ’“ﬂ

Track Name Show in LT Show in Report  ||[Genomic Boundaties [
GEnEs Detail,.. ]
Hs_hgl7_CHY_2... Dietails, . [*
Hs_hgl7_CpGlsl... Details. ..
Hs_hgl?_PaR_z...
Hs_hgld_chy 2.,
Hs_hgld_CpGlsl...
Hs_hgla_miRMA...

Details. ..

Details. ..

Details, ..
2

. 'y
Details. .. =
= PO

VD[II[III[II[III[III[IIIHI

| Import...

~Wisualization Parametet

GEne: Genomic Boundatie: Tracks
@Include in analysis Bshow Annotations
OEchude From analysis Bshow COrverlaid

Orientation {Degrees)

Bshow Gene Symbols in Gene View

[o]4 | | Cancel i[— Appli _]

Figure 142 User Preferences dialog box

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.

CytoGenomics Reference Guide 247



2

Parameter Panels and Dialog Boxes

Track Name
Show in Ul
Show in Report

Genomic
Boundaries

Delete

Details
Import
Delete

Up

Down

Genes

Genomic
Boundaries

248

To open: In the Genomic Viewer, right click in the Genome, Chromosome,
or Gene View, and click User Preferences. Or, in the Config tab, under
Settings, click Preferences. See “Genomic Viewer” on page 40 or “Config
Tab Windows” on page 64.

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

Select the check box to display the track next to Gene View.

Select the check box to display the track information in all the reports.

Click to use the track to define only the regions that aberration detection
algorithms will run. You can choose to do this for only one track.

Select the check box to delete the track from the list. Then, click Delete
to delete the track from the list.

Click to display all the chromosome locations defined in the track.
Click to import new tracks.

Click to delete the tracks selected in the Delete column.

Click to move a track up the list.

Click to move a track down the list.

Visualization Parameters

These options affect the appearance of the Track and Gene View.

¢ Orientation — Type a number to set the angle at which the Gene
Symbols appear in Gene View and the Track Annotations appear in the
tracks.

¢ Show Gene Symbols - Select to show gene symbols in Gene View, and
clear the check box to hide them.

These options let you include or exclude the Genomic Boundaries from the
analysis.
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0K

Cancel

Apply

These options affect the appearance of the Track Views.
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¢ Show Annotations - Select to show the names of the gene regions for
the tracks, and clear to hide them.

¢ Show Overlaid - Select to overlay all the tracks that appear next to
Gene View, and clear the check box to display the information in
separate tracks.

Accepts any changes and closes the dialog box.
Cancels all changes and closes the dialog box.

Applies any changes to the preferences.

View coordinates in UCSC browser

% View coordinates in UCSC browser

Mame

Description

I:ser Track.

Build

rList of Start-Stop

Chr Name Stark Stop [
chrx = 54022128 s5122128)|
| I |
) User Defined
@For complete gene view Color
E Save as Track in Genamic Warkbench u Change...

oK

Cancel

Figure 143 View coordinates in UCSC browser
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Name

Build

Description

Set Chromosome
Start-Stop

Save as Track

Change

0K

Cancel
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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. See
“Gene View” on page 45b.

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:

* 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.

Select the check box to save this track. The track appears in the tracks
list in the User Preferences. See “User Preferences” on page 247.

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 237.

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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Figure 144 View Preferences dialog box

Purpose: This dialog box allows you to configure how data and results

appear in Genome, Chromosome, and Gene Views of the View Aberrations

or Triage windows.

To open: In the View Aberrations or Triage window, right-click in any of
the views and select View Preferences. Or, in the Config tab, under
Settings, click View Settings. See “Triage View” on page 59 or “Config Tab
Windows” on page 64.
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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 Gene Views 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 modules. When you select a display item, it
enables the item for display; for some items, you must take additional
steps to display them. For example, you may need to configure a specific
algorithm in the toolbar.

Select any of the following options, as available:

Option Description/Comments
Scatter Plot The plot(s) of individual log ratio, intensity, or probe score data points.
Scatter Tool Tip The ToolTips that appear when you place the pointer over specific data

points on the scatter plot(s) in Gene View. The tool tip shows the array
of origin and the numerical log ratio value for the data point.

Moving Average The result of the Moving Average algorithm.

Aberration The result of the selected aberration detection algorithm.
Green Intensity Select the check box to display green raw signal intensity.
Red Intensity Select the check box to display red raw signal intensity.
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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 application design.

¢ Design Type - Select the application design type for which you want to
define rendering patterns.

e Styles — Select the display style for each of these elements:

Option Description/Comments

Log Ratios Select the symbol used for log ratio data points in the scatter plots in
Chromosome and Gene Views.

Green Intensity Select the symbol to use for display of the green raw signal intensity.
Red Intensity Select the symbol to use for display of the red raw signal intensity.
Aberration Select the rendering style for detected aberrations.

+ Semi transparent filled — Solid, colored regions (in the display
colors defined for each array, if applicable).

+ Hatched — Cross-hatched colored lines (in the display colors
defined for each array, if applicable).

* Do not show area — Aberrations do not appear.

SNP Copy Number Select the symbol to use for showing SNP Copy Number.

LOH The only selection for showing regions of LOH is “continuous”.

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 CGH scatter plots can
also decrease performance. For faster performance, change the rendering style for CGH
data from the filled circle to the plus (+) or cross hair sign.

Configure Scales For Log Ratios or Signal Intensities plots, select Apply to enable the
custom scale. In Range, type the value to use as the range for the scatter
plot.
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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
box in the Gene View.

To do this Follow these steps
Show or hide the log ratio » To show the data points - Select the Log Ratios check box
values in the Log Ratios plot and select Log Ratio Values from the list.

+ To hide all data points - Clear the Log Ratios check box.

Show or hide LogRatios + To show the data points - Select the Log Raties check box
color-coded by Probe Score and select Probe Score Values from the list.
Values in the Log Ratios plot + To hide the data points - Clear the Log Ratios check box.

Show or hide Intensity values  * To show the data points - Select the Signal Intensities

in the Signal Intensities plot check box and select Intensity Values from the list.
*+ To hide all data points - Clear the Signal Intensities check
box.

Show or hide Signal Intensities + To show the data points - Select the Signal Intensities

color-coded by Channels in the check box and select Channels from the list.
Signal Intensities plot + To hide the data points- Clear the Signal Intensities check
box.

Show or hide Signal Intensities * To show the data points - Select the Signal Intensities

color-coded by Probe Score check box and select Probe Score Values from the list.
values in the Signal Intensities * To hide the data points- Clear the Signal Intensities check
plot box.

Show or hide SNP data panel ~ * To show the SNP data panel - Select the Show SNP Data
Panel check box.
+ To hide the SNP data panel - Clear the Show SNP Data
Panel check box.

Change the ranges and colors  + Click Configure Color and Ranges to enter ranges and
for scatter plot and signal change colors. See “Configure Coloring Ranges and
intensities panels Shades” on page 152 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 53.
Bar

OK Applies the changes you made to all preferences and closes the dialog box.
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Cancel Closes the dialog box without applying changes.

Apply Applies changes without closing the dialog box.

View Report

Select Report:

u5235|:|2418_2522n5n1|:|2|:|2_5|:|1_-:GH_1|:|9_FEI:.1I:I.‘¢1

Ok || Cancel

Figure 145 View Report dialog box

Purpose: To select a cyto report to view for the selected sample.

To open: In the Analysis tab, select Report. Search for and select a
sample for which you want to show the report. Click View Report. See
“Report window” on page 33.

Select Report  Click the arrow and select the report you want to show for the sample.

0K Opens the Manage Cyto Report dialog box with the selected cyto report.
See “Manage Cyto Report” on page 213.

Cancel Closes the dialog box without opening the report.
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Examples of Agilent CytoGenomics Reports 258

This chapter contains examples of the standard reports available in the

Agilent CytoGenomics 1.0 program.

Agilent Technologies

257



3 Reports

Examples of Agilent CytoGenomics Reports

The type of report generated during a workflow is selected when you
create or edit a workflow. See “Workflow Window” on page 84. Available
reports include:

¢ CGH Aberration Report
¢ Cyto Report (customizable)
¢ SNP Genotype Report (for samples analyzed with SNP algorithms)

e Aberration & LOH Report (for samples analyzed with SNP and LOH
algorithms)

CGH Aberration Reports

Each report shown below also includes header information that contains
the parameters used for data preprocessing and analysis. The following
reports were generated using the same microarray and analysis
parameters, with common intervals or regions highlighted for comparison,
if applicable.

The Stop position listed in the report is the start of the last probe in that interval.
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3

Probe Based

AberrationNo CytoBand ChrName ProbeName Start Stop Description Genes Logratio Amplification Deletion

1.188 p34.1 chrl A_16_P30147346 45753224 45753275 Homo sapiens peroxi PRDX1 1.1566998 1.0346224
1.189 p33 chrl A_16_P30155342 47678098 47678147 Homo sapiens forkhe FOXD2 -1.7148536 -1.71485
1.19 p33 chrl A_16_P30158058 51198005 51198049 Homo sapiens Fas (Th FAFL -1.890943 -1.89094
1.191 p32.3 chrl A_16_P0O0064465 51583516 51583560 Unknown -1.2975296 -1.29753

1.192 p32.3 chrl A_16_PO0063E00 54861780 54861824 Homo sapiens acyl-C¢ ACOT11 ,FAMIS1A 1.1017393 1.1017393
1.193 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.6178095 -0.67304
1.194 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.7367969 -0.67304
1.195 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.6244842 -0.67304
1.196 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.7957025 -0.67304
1.197 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.5904218 -0.67304
1.198 p32.2 chr1 A_16_P00071447 56817487 56817534 Homo sapiens phospl PPAP2B -1.91642 -1.91642
1.199 p31.1 chrl A_16_P15174860 75698956 75639015 Homo sapiens solute SLCA4AS -1.050432 -1.05043
1.2 p3l.1 chrl A_16_PO0101577 78284071 73284130 Homo sapiens cDNA, FLIS7370. -3.43538 -3.43538

1.201 p3l1.1 chrl A_16_P0O0102728 78879706 78879765 Homo sapiens interfe IF144L 1.202869 1.202869
1.202 p3l.1 chrl A_16_P30203405 82194201 82154260 Homo sapiens latropt LPHN2 -1.1051049 -1.1051

Figure 146 CGH Aberration Report - Probe Based

Interval Based

AberrationMo  Chr

Cytoband Start

Stop

#Probes

Amplification Deletion pval

Gene Names

36 chrl p34.1 45045016 45045016 1 0 -2.29112 6.11E-44 TCTEX1D4
37 chrl p34.1 45752746 45753224 2 1.034622 0 4.55E-19 PRDX1
38 chrl p33 47678098 47678098 1 0 -1.71485 1.73E-25 FOXD2
39 chrl p33 51198005 51198005 1 0 -1.895094 1.43E-30 FAF1
40 chrl p32.3 51583516 51583516 1 0 -1.29753 2.19E-15
41 chrl p32.3 54861780 54861780 1 1.101739 0 1.3BE-11 ACOTI11, FAMI151A
42 chrl p32.3 55469748 55469748 5 0 -0.67304 4.58E-20
43 chrl p32.2 56817487 56817487 1 0 -1.91642 2.40E-31 PPAP2B
44 chrl p3l.1 75698956 75698956 1 0 -1.05043 1.09E-10 SLC44A5
45 chrl p3l.1 78284071 78284071 1 0 -3.43538 3.89E-96
46 chrl p3l.1 TBET79706 7BBTI706 1 1.202869 0 1.79E-13 IFI44L
47 chrl p3l.1 82194201 82154201 1 0 -1.10511 1.20E-11 LPHN2
43 chrl p3l.1 83664313 B3712963 3 0.575142 0 B.77E-10
49 chrl p22.3 85235056 85235056 1 0 -0.99296 9.88E-10 MCOLN2
Figure 147 CGH Aberration Report - Interval Based with comparison interval highlighted
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Reports
Probe and Interval Based
AberrationNo CytoBand ChrName ProbeName Start Stop Description Genes Logratio Amplification Deletion
1.192 p32.3 chrl A_16_PO0063800 54861780 54861824 Homo sapiens ¢ ACOTL1 ,FAM1S1IA 1101739 11017393
1.193 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.61781 -0.67304
1.194 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.7368 -0.67304
1.195 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.62448 -0.67304
1.196 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.7957 -0.67304
1197 p32.3 chrl A_16_P15126656 55469748 55469807 Unknown -0.59042 -0.67304
1.198 p32.2 chrl A_16_P00071447 56817487 56817534 Homo sapiens f PPAP2B -1.91642 -1.91642
1.199 p3l.1 chrl A_16_P15174860 75698956 75699015 Homo sapiens s SLCA4AS -1.05043 -1.05043
1.2 p3ll chrl A_16_P00101977 78284071 78284130 Homo sapiens cDNA, FUS7370. -3.43538 -3.43538
1.201 p31.1 chrl A_16_P00102728 78879706 78879765 Homo sapiens i IF144L 1.202869 1.202869
1.202 p31.1 chrl A_16_P30203405 82194201 82194260 Homo sapiens | LPHNZ -1.1051 -1.1051
1.203 p3l.1 chrl A_16_P15154313 83664313 836864372 Unknown 0.664638 0.5751422
1.204 p3l.1 chrl A_16_P00109785 83695596 83895655 Unknown 0.403801 0.5751422
1.205 p3l.1 chrl A_18_P10204499 83712963 83713022 Unknown 0.656988 0.5751422
1.206 p22.3 chrl A_16_P30206844 85235056 85235100 Homo sapiens r MCOLN2 -0.99296 -0.99296
1207 p22.3 chrl A_16_P35209254 86173546 86173605 Homo sapiens ¢ COL24A1 1004279 1.004279

Figure 148 CGH Aberration Report - Probe and Interval Based with comparison region
highlighted

Default Cyto Report

There are two default cyto report templates provided with the program.
You can display the default cyto report template in the Config tab when
you select Report Template and then View/Edit in the Default Cyto
Report Template - CGH or Default Cyto Report Template - CGH+SNP row.
If you make changes to a default report template, you must save the
report template with a new name.

You must have a user role of Scientist or Administrator to display and edit report templates.

The default cyto report template creates .PDF and .XML files that include
the following items.

¢ Header “Cyto Report Header”

¢ Footer “Cyto Report Footer” including right-aligned date and
left-aligned page number.
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¢ Sample information for the required sample attributes.

¢ Analysis settings at the end of the report

¢ One editable text box “Comments”

¢ Genome View

Reports 3

¢ Text Aberration Table View (all items selected, Annotations count of 3)

* SNP selections (for SNP template only) with all items selected and

Annotations count of 3

¢ Chromosome View, showing all chromosomes and nested aberrant

intervals

e No Gene View

SNP Reports

SNP Genotype Report
Index ArrayMame ProbelD SNPID Chr SNP Position  Genotype p-Val Log Ratio
4 523502418 25 A_20_P00100012, A_20_P00201!rs3855951  chrl 1794161 TC 0.001024 -0.82333
5 US23502418 25 A_20_P00100018, A_20_P00201!rs2843160 chrl 2298941 TT 0.001024 -4.57129
6 US23502418_25 A_20_P00201926, A_20_P001001rs1129333 chrl 2325536 GG 0.001024 0.027611
7 US23502418 25 A_20_P00201929 rs16825139 chrl 2416458 NN 0.001024 -0.21117
8 US23502418 25 A_20_P00201931 rsd4648482  chrl 2739780 TTT 0.001024 3.259384
9 US23502418_25 A_20_P00201932, A_20_P00100Irs1563469 chrl 2776007 GA 0.001024 -0.72524
10 US23502418_25 A_20 P00201933 rs6668620 chrl 2784397 NN 0.001024 -0.67233
11 US23502418_25 A_20_P00201936, A_20_P001001rs2842925 chrl 2876218 NN 0.001024 0.107138
12 US23502418_25 A_20_P00201938, A_20_P00100Irs12060482 chrl 2960792 NN 0.001024 0.092238
13 US23502418_25 A_20_P00201542, A_20_P00100M rs689565 chri 3153814 GGG 0.001024 0.799873
14 US23502418_25 A_20_P00100039 rs13374875 chrl 3190196 NN 0.001024 0.276925
15 US23502418_25 A_20_P00201547, A_20_P00100Irs12409315 chrl 3219119 NN 0.001024 0.17788
16 US23502418_25 A_20_P00201948 rs7516150 chrl 32437459 CCC 0.001024 2.675796
17 US23502418_25 A_20_P00201949 rs882430 chri 3248975 NN 0.001024 1.89199%6
18 US23502418_25 A_20_P00100046, A_20_P00201!rs12085231 chrl 3287500 CA 0.001024 -0.96495
19 US23502418_25 A_20_P00100047 rs24383225 chrl 3314896 NN 0.001024 0.13419%6
20 US23502418_25 A_20_P00201954, A_20_P00100Irs6670123  chrl 3316656 CCC 0.001024 2.4159
Figure 149 SNP Genotype Report
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SNP Aberration & LOH Report

This report is similar to the Text Aberration Probe Based Summary
Report, except that cytobands are not shown, and the Amplifications and
Deletions columns are combined into one column “Type” that indicates
AMP or DEL. Log ratio values are listed in the AveCGHLR column for
both aberration types.

Index ArrayMName Class Chr Start Stop Type #Probes p-Vval AvgCGHLR  Gene Names

37 U523502418 CGH
38 U523502418 CGH
39 U523502418 CGH
40 U523502418 CGH
41 U523502418 CGH
42 U523502418 CGH
43 U523502418 CGH
44 U523502418 CGH
45 U523502418 SNP
46 U523502418 CGH
47 U523502418 CGH
48 U523502418 CGH
49 U523502418 CGH

45752746 45753224 AMP
47678098 47678098 DEL
51198005 51198005 DEL
51583516 51583516 DEL
548617380 54861780 AMP
55469748 55469748 DEL
56817487 56817487 DEL
75698956 75698956 DEL
75999074 79472657 LOH 9
78284071 78284071 DEL
78879706 78879706 AMP
82194201 82194201 DEL
83664313 83712963 AMP

4.55E-19 1.034622 PRDX1

1.73E-25  -1.714854 FOXD2

1.43E-30  -1.890943 FAFL

2.19E-15 -1.29753

1.38E-11 1.101739 ACOTIL1, FAMI151A
4.58E-20 -0.673043

2.40E-31 -1.91642 PPAP2B

1.09e-10  -1.050432 SLC44A5

8.351616 ACADM, RABGGTB, SNORDA5C,
3.89E-96 -3.43538

1.79E-13 1.202869 IFI44L

1.20E-11  -1.105105 LPHN2

8.77E-10 0.575142

R R = R =]

w
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Figure 150 SNP Aberration & LOH Report with comparison interval highlighted
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4  Statistical Algorithms

This chapter describes the algorithms in Agilent CytoGenomics. The
program uses many different algorithms to perform the statistical analyses
that are needed for comparative genomic hybridization (CGH), copy
number variation (CNV), and single nucleotide polymorphism (SNP)
studies. Additional algorithms let you find common aberrant regions.

For an overview of the available algorithms, see “Overview of CGH
Algorithms” on page 265. More detailed information on each algorithm
follows later in the chapter. Algorithms are organized by general purpose.
An appendix provides necessary background information for some of the
more complex algorithms.
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Overview of CGH Algorithms

Overview of CGH Algorithms

Figure 151 summarizes the algorithms that are available in Agilent
CytoGenomics, and their relationship to each other.

Preprocessing

Filtering Centralization Fuzzy Zero GC Correction Repl.lcat.e
Combination

Aberration Detection

ADM-1 ADM-2

Multi-Array Analysis SNP Analysis
+ Allele-Specific Copy
Number (ASCN)

» Penetrance
» Differential Aberration

Assignment of SNP
genotypes

Loss (or Lack) of
Heterozygosity (LOH)

Figure 151 Overview of Agilent CytoGenomics algorithms. The relationship among the al-
gorithms is shown.
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Statistical Algorithms

The algorithms in Agilent CytoGenomics fall into several general
categories. The list below describes these categories, and tells you where
you can go in this section for brief descriptions of the algorithm(s) in each
category. More detailed descriptions of the algorithms appear later in the
chapter.

¢ Preprocessing algorithms prepare array data for downstream analyses.
They include data correction and data centering algorithms, as well as
algorithms that combine replicates and establish error models. For a
brief description of these algorithms, see “Preprocessing Algorithms” on
page 275.

* Aberration detection algorithms define the boundaries and magnitudes
of regions of DNA loss or gain. For a brief description of these
algorithms, see “Aberration detection algorithms” on page 267.

¢ Algorithms for multi- array analysis combine and evaluate aberrations
across multiple samples. For a brief description of these algorithms, see
“Algorithms for multi-array analysis” on page 270.

¢ Algorithms for SNP analysis analyze data from Agilent CGH+SNP
microarrays, which combine CGH and SNP probes on the same array.
For a brief description of these algorithms, see “SNP analysis
algorithms” on page 270.

Preprocessing algorithms

Centralization

GC Correction

Many statistical algorithms for aberration detection assume that log ratio
values are centered around zero if no aberration occurs. This is a
reasonable assumption if there is no difference between the reference and
sample channels. However, for samples with a high aberration percentage,
this assumption can lead to erroneous results as the measured center of
the data can deviate from a log ratio value of zero. To re-center the data,
the centralization algorithm finds a constant value to add to or subtract
from all log ratio measurements. This ensures that the zero-point reflects
the most-common-ploidy state. See “Centralization Algorithm” on

page 275.

A frequent observation in aCGH profiles is a “wavy” technical artifact that
correlates with the local GC content of genomic regions. The exact cause
of this artifact has not been ascertained, but its presence can interfere

with detection algorithms and lead to inaccurate aberration, SNP, and LOH

CytoGenomics Reference Guide



Statistical Algorithms 4

calls. The GC correction algorithm corrects the log ratio value for each
CGH and SNP probe on the array for GC-correlated “wavy” artifacts. The
algorithm bases its corrections on values in the array design file that give
the GC content of genomic segments that are centered on the locations of
CGH probes. See “GC Correction Algorithm” on page 278.

Fuzzy Zero ADM-1 and ADM-2 scores can identify extended aberrant segments with
low absolute mean ratios, especially in data sets with a varying baseline.
Often such aberrations represent noise, and are detected because of a high
number of probes in the region. If long, low aberrations are detected in an
analysis, you can apply the fuzzy zero algorithm to correct for the reliance
on segment probe number. See “Fuzzy Zero” on page 281.

Replicate To combine replicate probes within an array (intra-array replicates) or

Combination among multiple arrays (inter-array replicates), the program calculates a
weighted average of the log ratio values for the replicated probes. The
weight given to each log ratio value is proportional to quality, which in
turn is based on quality measures from the Agilent Feature Extraction
(FE) program. Agilent CytoGenomics uses an error model that is based on
the log ratio error values in the FE files. See “Error Model and Combining
Replicates” on page 285.

Aberration detection algorithms

The aberration detection algorithms in Agilent CytoGenomics form the
basis of CGH analysis. These algorithms detect DNA gain and loss events,
show them in the Genomic Viewer, and make them available in reports.
You can select from among many different aberration detection algorithms
in Agilent CytoGenomics.

You can refine the analysis of CGH data with several options that are
available in the program. Some functions estimate the global or local noise
in the data. Others centralize or filter the data before the aberration
regions are identified. Additional options let you filter out aberrations and
do further analysis after aberrations are detected. The algorithms can be
limited to known genomic regions.

A threshold can be applied to each algorithm. The optimal threshold
depends upon several factors. These factors can include the DNA sample
type, the DNA sample quality, or other measures, and can be explored
interactively in the program.
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A recommended threshold starting point for both the ADM-1 and ADM-2 algorithms is a
value of 6.

The aberration detection algorithms cover a range of computational
complexity and are best suited to different stages of analysis. For example,
the Z-score algorithm is a straightforward test that can quickly identify
regions with aberrant probes. The ADM-1 and ADM-2 algorithms are more
sophisticated ways to identify aberrant regions.

Further, the output of the aberration detection algorithms can form the
basis for further exploration. For example, the aberration calling
algorithms ADM-1 and ADM-2 supply the input for the multi- array
analysis algorithms.
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Figure 152 Overview of the aberration detection algorithms — HMM and CBS algorithms
are not used in CytoGenomics.
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Z-score The Z-score algorithm is a quick method of detecting aberrant regions. It
finds genomic intervals with an over- or under-abundance of probes with
log ratios that deviate significantly from baseline. To score intervals, the
Z-score algorithm uses a sliding window of a fixed size that you set.
Results from the Z-score identify regions of enriched probe log ratio
change, and can suggest aberrant intervals. See “Z-Scoring for Aberrant
Regions” on page 287. Because the Z-score algorithm only considers
regions of fixed size in which there is enrichment of probe over- or
under-abundance, it is not the preferred method for aberration
identification. The ADM-1 or ADM-2 algorithms, described below, are
recommended for such identification.

ADM-1 The Aberration Detection Method 1 (ADM-1) algorithm identifies all
aberrant intervals in a given sample with consistently high or low log
ratios based on a statistical score. The ADM algorithms automatically
determine the optimal size of a statistically significant aberration. See
“ADM-1" on page 290.

ADM-2 The Aberration Detection Method 2 (ADM-2) algorithm generates a similar
statistical score to that produced by ADM-1 analysis, but ADM-2
incorporates quality information about each log ratio measurement. Use of
the probe log ratio error in addition to the log ratio values makes ADM-2
more robust than ADM-1 when the data has noisy probes and you want to
identify small aberrant regions. See “ADM-2” on page 293.

Derivative Log To make aberration calls, a detection algorithm needs a measure of
Ratio Spread probe-to-probe noise. A measure of the minimum log ratio difference is
(dLRsd) needed to make reliable amplification or deletion calls. The dLRsd
algorithm is a robust method that estimates noise from the sample array
alone. It calculates the spread of the log ratio differences between
consecutive probes along all chromosomes. See “Noise Estimation - the
Derivative Log Ratio Spread” on page 294.
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Algorithms for multi-array analysis

Penetrance

Differential
Aberration

Agilent CytoGenomics has algorithms that can combine the results of the
aberration algorithms in biologically and statistically meaningful ways.
These algorithms identify and summarize commonly aberrant regions
within multiple samples, which can supply a robust report of aberration
coverage.

The probe-based and interval-based penetrance algorithms give a count
score for probes and regions, respectively, which show aberration across
multiple samples. The count is the percentage of samples which show an
aberration in the same direction (over- or under-abundance). The
penetrance algorithms use as input the aberrant regions found using any
of the detection algorithms. See “Penetrance” on page 302.

The algorithms to find genomic regions sharing common aberrations or
having significant difference in aberrations across multiple samples use as
input the list of per-sample aberrant regions as determined by either the
ADM-1 or ADM-2 algorithm. The aberrant regions considered in the
differential aberration algorithm are therefore subject to the user-defined
ADM threshold. The probability that a given genomic interval has far more
(or less) aberrations between two groups of samples is calculated in the
differential aberration analysis. See “Differential Aberration Analysis” on
page 304 for more information.

SNP analysis algorithms

Agilent CytoGenomics supports CGH+SNP arrays, which combine CGH
probes and SNP probes on the same array. The inclusion of SNP probes
allows the determination of allele-specific copy number for specific SNP
sites (ASCN), the assignment of genotypes for specific SNP sites, and the
detection of regions of loss or lack of heterozygosity (LOH).

The Agilent CGH+SNP platform uses restriction enzyme cleavage to
differentiate between alleles at a given SNP site. At the SNP sites that can
be detected by this method, one allele is cut by the enzymes, while the
other is not. The method also uses a known genotyped reference. Since
the reference genotype is known, the raw logs ratios are “reference
adjusted” to values that reflect a hypothetical ASCN of 2 for the reference
at all SNP sites.
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Allele-specific  For each SNP site targeted on the array, the ASCN algorithm calculates an
Copy Number expectation value for the copy number of the uncut SNP allele. In Agilent
(ASCN) CytoGenomics, this algorithm is known as the SNP CN (SNP Copy
Number) algorithm.

A normal, diploid region of the genome typically contains a distribution of
SNP genotypes with SNP copy numbers of 0, 1 and 2 uncut alleles. Three
distinct ASCN states will appear in the SNP CN panel. However,
aberrations can affect this distribution:

¢ In a diploid genomic region that comprises a copy-neutral LOH or UPD
aberration, the SNP probes only report alleles that are homozygously
cut and uncut (0 and 2 uncut copies). Only two states appear.

¢ For a region of the genome that is affected by a hemizygous deletion,
two states also appear. These states represent SNPs that have only one
copy of an allele, either cut or uncut (0 or 1 copy of the uncut allele).

¢ The amplification of a region or an entire chromosome adds one or
more states. In this case, the SNP probes report four or more states
that correspond to 0, 1, 2, 3 (or more) copies of the uncut allele.

Table 21 summarizes the relationship of genotype to SNP status.

Table 21 Relationship of genotype to SNP status (number of uncut alleles)

Genomic Status Genotype Number of uncut alleles
Normal diploid genome AA, AB, BB 0,1,2

Diploid Genome with AA, BB 0,2

copy-neutral LOH or UPD

Hemizygous deletion A B 0,1

Amplification (e.g. trisomy) AAA, AAB, ABB, BBB 0,1,23

To calculate ASCN expectation values, the algorithm first adjusts the
measured log ratios to account for the (known) ASCN of the reference
sample. It finds the peaks in the probability density distribution of log
ratio values, and assigns the most likely copy number to each peak. It
then fits a separate Gaussian distribution to each peak. This creates a
model that gives the likelihood that a given log ratio value corresponds to
each possible copy number. See Figure 169 on page 315. The expectation
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(LOH)

value that is reported for the ASCN of each SNP is the most likely copy
number, given the observed log ratios. See “ASCN (SNP CN) -
Allele- specific copy number detection algorithm” on page 312.

The program reports the genotypes of the targeted SNP sites. To do this,
it uses SNP allele information from the known genotyped reference, and

expectation values for CGH copy number and the allele-specific SNP copy
number (ASCN). See “Assignment of SNP genotypes” on page 319.

The LOH algorithm identifies genomic regions that report a statistically
significant scarcity of heterozygous SNP calls. Identification of such
regions can inform constitutional cytogenetic studies. The algorithm
reports LOH for the regions that are also detected as deletions in standard
CGH analysis. However, it can also detect LOH in amplified and
copy-neutral regions.

The algorithm uses total and allele-specific copy numbers to label each
SNP site as homozygous or heterozygous. It then uses a binomial
probability distribution to report regions that contain an unusually high
fraction of homozygous SNPs. See “LOH (Loss or lack of heterozygosity)
algorithm” on page 322.
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Definitions Used in the Statistical Algorithms Sections

1

The following abbreviations and mathematical symbols are utilized in this
chapter, listed in order of appearance:

Abbreviation or symbol

Definition

L

LE

S(D)

The log ratio of signal obtained from comparing each channel for
each probe. The log ratio is obtained from the Feature Extraction file
by converting the ratio to log base 2.

The error associated with the log ratio value of a feature. The Log
Ratio error (LE) is obtained from Feature Extraction files after
converting it to log base 2.

The Z-normalized value of the log ratio.

The moving average window. This is a user-defined window width.
The average (or weighted average) is calculated from every probe
within that region. The sliding window is then advanced across the
genome and a new average is calculated for the new range covered
by that window.

The height of a measured aberrant region. h is the unsigned
magnitude, or the absolute value of the average log ratio for the
aberrant region.

A genomic interval used for calculation of the magnitude of a
aberrant region.

The aberration score for interval /.

A user defined threshold for S(l). Intervals with scores greater than t

are marked significant and retained as aberrant regions.

The weight of a probe in further calculations, equal to the inverse of
LE squared.

An entire genome, chromosome, or defined genomic boundary.

The probe calculated error, defined as either LE or dLRsd, whichever
is greater.
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Abbreviation or symbol Definition
11A]] For a vector A, this is the magnitude of the vector.
AB For two vectors A and B, this is the product of the vectors:
n
A- B = Z AiBi

i=1
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Preprocessing Algorithms

Centralization Algorithm

Purpose

Use

Algorithm

Given a data vector for a single sample or entire genome, this algorithm
attempts to find the best way to center the data by adding or subtracting
the same constant to or from all log ratio measurements. Doing so will
make the most-common- ploidy the new zero-point.

Many algorithmic approaches to aberration detection on aCGH data
assume that the data points are distributed around some zero value if no
aberration occurs. Typically, aCGH data fluorescence ratios for each array
are normalized by setting the average log fluorescence ratio for all array
elements to zero. This may lead to erroneous aberration calls for
highly-aberrant genomes such as those found in tumor samples.

The centralization algorithm is a normalization algorithm which is used as
a parameter for detecting aberrant regions or regions of constant copy
number using ADM-1, ADM- 2.

Define a score S for a possible centralization value ¢ where S(c) equals the
number of probes that are not included in all aberrations as called by
aberration finding routines applied to the original log-ratios, shifted by c.

Try to find the value of ¢ that minimizes score S(c). That is, a value that
minimizes the number of probes that are called aberrant. The search for
the optimal value of ¢ can be time consuming because you must run
ADM-1 on each possible value.

In order to speed up the computation, without affecting the performance,
contiguous probes are binned across the genome. In the user interface,
you can choose a bin size for this algorithm (the default bin size is 10). In
the default case each ten contiguous probes are averaged to reduce the
number of probes used in the centralization procedure.

In the following example for the given array, the log ratio values are
plotted in Figure 153. The plot of score S(c) for different values of c is
generated, and the plot is shown in Figure 154. The centralization
algorithm defines the new zero where the center of the highest peak lies
in Figure 154.
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Interpretation  The centralization algorithm affects the output from the aberration
algorithms. See “ADM-1" on page 290.

Visualization See “ADM- 1" on page 290 for more information about displaying the ADM
algorithms.
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Figure 153 Log ratio values of an HT29 cell line in Genome view
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Figure 154 The plot of the score S(c) and the location of the peak for this centralization
curve. For this example the log ratios will be shifted after centralization by
0.06, the absolute value of the x-coordinate of the peak.
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GC Correction Algorithm

Algorithm

The GC Correction algorithm corrects aCGH log ratio data for the
presence of “wavy” artifacts. This specific type of technical artifact
correlates with the local GC content of genomic regions. The exact cause
of these artifacts has not been ascertained, but their presence can
interfere with detection algorithms and lead to inaccurate aberration, copy
number, and LOH calls.!

The algorithm only corrects for GC-correlated “wavy” artifacts. The effects
of the algorithm are often negligible, but it can help considerably in many
cases when the baseline shows these artifacts.

Agilent recommends that you apply GC Correction when you perform
CGH+SNP analysis. For the algorithm to work properly, the array design
file must contain GC content values for the genomic regions that flank
each CGH probe. The design files for Agilent Catalog arrays, for example,
currently contain GC content values for window sizes of 2 kb, 10 kb, and
40 kb surrounding each CGH probe. In Agilent CytoGenomics, a window
size of 2 kb is selected by default. If GC content data for the selected
window size is not present in the design file, the program prompts you to
select another value. If no GC content data is present in the design file,
the algorithm cannot run.

The GC correction algorithm first removes significant aberrations from the
log ratio data for the CGH probes on the array. The residual log ratio
values are then correlated with local GC content, and the result is used to
correct the log ratio values for all CGH and SNP probes on the array.
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Steps

Step1 In this step, the algorithm first calls aberrations in the log ratio data from
Find correlation the CGH probes on the array. It removes the aberrations from the data,
with GC content  which leaves a set of residual log ratio data.

It then assumes a linear relationship between the residual log ratio data
and local GC content. The array design file supplies values for local GC
content. GC content values are typically available for several window sizes
around each CGH probe, and you select the desired window size when you
set up GC correction. Although the algorithm is not particularly sensitive
to window size, Agilent recommends that you select the smallest window
size of 2 kb.

The algorithm computes a robust linear regression of log ratios on GC
content. See Figure 155.

Log; ratio

02 03 04 0s 0E 07 08

GC content
Figure 155 Linear relationship between local GC content and log ratio signal intensity
from residual artifacts. This relation supplies correction factors for all probes

on the array. For each probe, the GC content value reflects a region =1 kb
around the location of the probe.
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Step2 From the log ratio value of each CGH and SNP probe on the array, the
Subtract  algorithm subtracts the linear trend determined by the regression. If GC
correction factors  Correction is selected, the corrected log ratio values are used in all
downstream analysis and visualization routines for the array.

Visualization

Agilent CytoGenomics lets you view a plot of the probability density for
the probes on an array both before and after GC Correction is applied.
Figure 156 shows an example of this output. When you apply GC
Correction, check the final distributions to assure that the correction is
reasonable.

GC Correction E|

Select Microarray |1US23502418_2528081protol0215_S01_CGH_107_Sep09_1_2 -Y

0,00075
0.00070
0,00065
0.000&0
0,00055
& 0.00050
£ 0.0004s
[=]
£ 0.00040
e
S 0.00035
S 0.00020
0,00025
0,00020
0.00015
0,00010
0.00005

-1,00 -0.75 -0.50 -0.25 0,00 0.25 0.50 0.75 1.00
Log ratio

— Mormalized Log Ratio — Uniormalized Log Ratio

Close

Figure 156 Distribution of log, ratio values for an array before (red) and after (blue) the
application of GC Correction. To view these distributions, in the Preprocessing
tab, under Normalization, click Plot Distribution.
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Fuzzy Zero

The Fuzzy Zero algorithm is an improved error model that explicitly
includes the effects of long-range log ratio correlations. In this model, we
assume that there are two independent sources of noise contributing to
the total log ratio variation: the local uncorrelated probe-to-probe noise:

Local

and a global noise describing baseline variation:

OGIobal

Purpose  The ADM-1 and ADM-2 algorithms estimate the standard deviation of the
mean log ratio of an interval using a statistical error model that treats
probe to probe errors as independent. In many samples, the assumption
that the log ratio errors of successive probes are independent is not in
fact valid. The errors of the probes are often correlated over wide genomic
intervals, and the ADM algorithms therefore underestimate the error for
long intervals. Long aberrations with low average log ratios are thus often
incorrectly deemed significant.

Use Fuzzy zero correction applies a “Global error model” to all aberrant
intervals identified in ADM- lor ADM-2 analysis. The global error model
uses a more realistic error model to avoid erroneous aberration calls when
the errors are correlated.

Algorithm  For the global error model, we assume that there are two independent
sources of noise contributing to the total noise of the intervals. A local
probe-to- probe noise, 01 ocal? which is not correlated among different
probes along the interval as described above, and a global noise, Ggjgpal >
which is correlated among probes in an interval. The global noise
component, Ggpy > 1S calculated as the variation of the average log ratios
in large genomic intervals. As local probe-to-probe noise, Local? is not
correlated between different probes, when k probes are averaged, we

assume that the local noise is reduced by a factor of %f_ . Thus,
k

o’

Jf:_:::a.i' = led ’\/E

The score of interval I under the global error model, S (1), is

1
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Fitting the model
parameters

282

h

S ()=

&

here h is the average log ratio of all probes in the interval I. If the ADM-2
algorithm is used, h is the quality weighted average log ratio of all probes
in the interval L

JG.’&&&.’
1
Local

Using o to denote we derive

1
g = J;.&m.' —+ta
ik (3)

and

(4)

For a given log ratio vector v of length N (for a particular sample),
;... €quals the Derivative Log Ratio Spread (dLRsd):

1
O, “ALRsd(vg), where v is the vector of the individual probe log

ratios L.

See “Noise Estimation - the Derivative Log Ratio Spread” on page 294 for
a description of dLRsd.

Then o is estimated using the following iterative procedure:
1 Start with an initial estimate of oy = 0.01

Start with an initial value of the vector v as v,.
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2 At each iteration ¢, new values of ooand v are calculated as o; and v;:

a Find all aberrant intervals I in v; with the score S (1) (4) above the
user defined threshold, T (the default recommended starting
threshold is 6).

Note that the score Sy() (4) depends on the current value of «.
This set of aberrant intervals is considered as the signal component
of the data.

b Compute the residual vector v".

To compute v”, we subtract from v; the heights of each aberrant
interval I. Namely, we subtract from each probe in I the height h of
the aberration containing the probe. The resulting vector v"
represents the current estimate of the noise in the data.

i

¢ Estimate the combined noise & ; from the residual vector v".

To estimate the combined noise r ‘ , we bin consecutive probes into
bins of size [ = ﬁ . Then we aerwve a binned vector Uy, where
each element of wu; is the average log ratio of all probes in one bin.
We estimate @ :2{ by computing dLRsd(u;). To make this estimation
more robust we repeat the binning using 10 different starting
positions of the first bin. The final estimation of &% is the median
of these 10 different estimations. )

d Compute the new o;,; based on the current estimate of & ‘ .
e Set i+l =0".

3 Continue the iterations until the process converges, i.e. |-, 1]/<0.001,
or 10 iterations were made.
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How the data centering algorithms can affect aberration calls

The data centering algorithms are used in the aberration detection
algorithms. Output from application of the detection algorithms is visible
in Genome, Chromosome, and Gene views. Figure 157 and Figure 158

show how the application of the data centering algorithms can affect
aberration detection.

Genome Before and After Applying Centralization and Fuzzy Zero

||| ‘
; |
i

] 7 2 e

1

3

B0 #oR

Hil E it

Figure 157 Aberration results before (left panel) and after (right panel) the application of
data centering algorithms. Before application of these algorithms, aberrant re-
gions (dark red lines) are present in regions without a clear over- or un-
der-abundance of log ratios (light red blocks). In the right panel, most spurious
aberrant regions have been removed, while the robust aberrant regions re-
main. A detailed view of chromosome 9 appears in Figure 158.
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Figure 158 Application of the data centering (centralization and fuzzy zero) algorithms, il-
lustrated. Re-centering the data allows identification of robust aberrant re-
gions while removing spurious aberrations that are reported when the log
ratios of individual probes are not completely independent.

Error Model and Combining Replicates

Error modelling is a way to separate events measured from biological
signals such as protein-DNA binding from signals measured from
systematic variations in the technology. The parameters for error
calculation use probe log ratio and quality measures from Agilent Feature
Extraction (FE).

Error Model

Purpose The purpose of the error model is to identify which probes are most
reliable in the calculation of aberrant regions. The confidence of such
events is calculated based on the log ratio error of each probe. For more
information regarding the FE log ratio error calculation, see the Agilent
Feature Extraction User Guide.
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Use

Algorithm

Algorithm

The error model works by selecting robust probe signals for inclusion in
the detection algorithms and is therefore on by default. The error model is
especially important whenever there are replicate probes within an array
or between samples.

To combine log ratios of replicated features, a weight is applied first. The
weight is proportional to quality, and quality is defined as the inverse of
square of log ratio error.

To combine replicated probes in an array (intra array) or within
replicated arrays (inter array), combine the log ratio and the log ratio
error as follows:

1 Define a weight q; for each probe to be ¢; = 1/ e? That is, the noisier
a given probe is, the smaller is its weight. The error, ¢;, is defined as
the maximum between the log ratio error, LE;, of that probe and the
spread of derivative of log ratio, dLRsd, for that array, i.e. e; =
max(LE;,dLRsd). The dLRsd is described under “Noise Estimation - the
Derivative Log Ratio Spread” on page 294.

2 Define the quality-weighted average log ratio for replicated probes as:

24k
Lave = Ieslqi (5)

3 Estimate the Log Ratio Error of the above mean:

11=/§ (6
X5 ‘

iel€

Combining Dye Swap

When combining dye-swapped arrays, Agilent CytoGenomics separately
combines any replicates using the original dye channels and the

dye- swapped chips according to the above equations. This yields both the
average weighted sample and the combined error measurement for each
polarity.

The error model for the dye-swapped arrays is the sum of the Log Ratio
Error of the two polarities in quadrature:

2 2
Gcombined(dyeswap) = Sqrt((cpolarity1+GpolarityZ)/ 2) (7)
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Aberration Detection Algorithms for CGH Analysis

This section describes in detail the purpose, comparative use, and

step- by-step methods used by the aberration detection algorithms for
Agilent CytoGenomics. These algorithms interpret log ratios and probe
quality measures from the microarray to identify contiguous genomic
regions that correspond to chromosomal aberrations or copy number
variations. At the end of this section is a guide to the interpretation and
visualization of the detection algorithm output. Table 22 lists the topics
available in this section.

Table 22 Detection algorithms topics

Subject See these topics

Z-score algorithm “Z-Scoring for Aberrant Regions” on page 287

Aberration Detection “ADM-1" on page 290

Method (ADM) algorithms  “Apn-2” on page 293

Noise estimation “Noise Estimation — the Derivative Log Ratio Spread” on
page 294

Interpretation and “Interpretation and Visualization of the Detection

Visualization Algorithms” on page 297

“How the data centering algorithms can affect aberration
calls” on page 284

For descriptions of the algorithms for the analysis of CGH+SNP arrays, see “Algorithms for
CGH+SNP Analysis” on page 311.

Z-Scoring for Aberrant Regions

This method identifies all aberrant regions in a given sample using
statistical analysis based on hypergeometric Z-scores.
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Purpose

Use

Algorithm

The Z-score algorithm is a quick method of detecting aberrant regions. It
finds intervals using a sliding window of fixed size, specified by the user.
Enrichment in the number of probes with high log ratios for any given
window size yields an aberrant region.

The exploratory phase of an analysis in Agilent CytoGenomics may include
visual inspection of regions with an over abundance of probes with log
ratios which pass a scoring threshold. This abundance is compared to the
number of probes expected to pass the same threshold at random, yielding
a Z-score for each window.

The scoring method has essentially two steps. In the first step it identifies
the total number of probes with log ratios significantly different from zero
in the sample array. These probes are referred to as outlier probes.

Ideally, the probe statistics would be computed for samples that contain no genetic
anomalies, so that p and orepresent the distribution of a non-diseased sample.

In the second step, the method determines if the actual sample of interest
has a significantly higher proportion of aberrant probes in any given
genomic region than the proportion of total aberrant probes in the sample
used in the first step. If it identifies any such region, then this region gets
a higher score and it is called as an aberrant region. The two steps are
explained in more detail in the following sections:

Step 1: Calibration

For each probe, the log ratio is Z-normalized by computing the usual
formula:

Z(L) = E=4 (8)
(o2

where L is the signal log ratio, u is the mean and ¢ is the noise level of
the population of such log ratios. Chromosomes X and Y are not included
in the calculation of u and ¢ since gender differences between arrays can
offset the statistics.

Each Z-value can be classified as significantly above or below the mean by
using a Z cutoff, Z,. This cutoff can be supplied as a user-specified value.
In essence, you are simply stating that you consider log ratios greater than
Z to be outliers from the normal population of log ratios.
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Zis not a cutoff used to filter data. It is a cutoff for classifying data as being significantly
above or below the mean. To avoid reinforcing the idea that this value filters Z-scores, the Z
Score Parameter Panel refers to Z as threshold.

As part of the computation, the number of entries in each of three classes
are counted using the threshold setting Z, from the UI:

* R = number above positive cutoff (i7.e. the number of outliers above Z;
in a normal array after proper normalization)

¢ R' = number below negative cutoff (i.e. the number of outliers below
-Z¢ in a normal array after proper normalization)

e N = the total number of measurements

These Z values and counts are pre-computed and reserved for calculations
in step 2. The values computed in step 1 would only need to be
recomputed if a different Z, were desired. Even so, u and ¢ can still be
reused without computation.

If you want to determine the pre-computed statistics more accurately, you
can select the specific arrays to be used in this step.

Step 2: Computation

To compute a moving average, log ratios are averaged over a small subset
of points in the genome. This moving average window, w, may be simply a
number of adjacent measurements or it may be over a positional window
(such as every megabase). The objective is to analyze the over- or

under- abundance of log ratios within the window that deviate significantly
from the mean from step 1. For this smaller subset, the same three counts
as in step 1 are computed using exactly the same cutoff values, but in this
case, only for the points within the averaging window, w:

* r = the number above the positive cutoff (Z;) in w
e r’' = the number below the negative cutoff (-Z;) in w

e n = the total number of measurements in w

Now, compute an exact Z-score that measures the significance of this over
abundance or under abundance in w of significant positive deviations as:
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ADM-1

Purpose

Use

Algorithm

&

Z(w) = (9)
(i)-RN-R=3)
N N N-1
You can compute the same formula for r' to obtain a score for negative
deviations. This score can be plotted in a manner analogous to a moving
average. This would identify statistically significant groups of probes that
appear to deviate from the typical distribution of values for the given

microarrays. In this way, it provides some predictive power to call
amplification or deletion events in CGH studies.

Aberration Detection Method 1 (ADM-1 or “adam-one”) is a detection
algorithm that identifies all aberrant intervals in a given sample with
consistently high or low log ratios based on the statistical score.

The ADM-1 algorithm searches for intervals in which the statistical score
exceeds a user specified threshold. The statistical score is calculated based
on the average log ratios of the probes and the number of probes in the
interval. ADM-1 reports contiguous genomic regions of arbitrary size as
aberrant regions.

In contrast to the Z-score algorithm, the ADM algorithms do not rely upon
a set window size, instead sampling adjacent probes to arrive at a robust
estimation of the true range of each aberrant segment. The ADM-1
algorithm may be limited to a subset of genomic locations which have
annotated features. This restriction, termed ‘genomic boundaries’, is
available in the Agilent CytoGenomics Settings Ul

The ADM-1 statistical score is computed as the average normalized log
ratios of all probes in the genomic interval multiplied by the square root
of the number of these probes. It represents the deviation of the average
of the normalized log ratios from its expected value of zero.

The ADM-1 score is proportional to the height h (absolute average log
ratio) of the genomic interval, and to the square root of the number of
probes in the interval. Roughly, for an interval to have a high ADM-1
score, it should have high height or/and include large number of probes.
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Before calling the ADM-1 routine, the log ratios are normalized in the
following way:

Step1: In the normalization step, the expected average u is subtracted from all
Normalization  log ratios L and then these modified log ratios are divided by the
estimated variance ¢ This transforms the log ratio scores into a normal Z
distribution with a mean of 0 under the null model assumption:

Z(Ly = L= (10)
(e

where p is the mean and ¢ is the noise level of the population of such log
ratios.

Once the data are transformed the following score is assigned to each
interval I

27,

S(ly = el (1)
N,

where Ny is the number of probes in the interval, and S(I) represents the

number of standard deviations that the sum of values in I deviates from
its expected value of 0 under the null model.

Step 2: Iteration A call to the ADM-1 function starts a recursive process. The first step is
to identify the interval I for which S(7) is maximal and exceeds a
predefined threshold parameter, t, specified in the user interface. Then the
process is called on the interior of this interval, using the interval median
as a mean for re-centering the values, as well as on the two intervals, one
to the left and the other to the right flanking I, towards the two ends of
the chromosome.
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Figure 159 Aberration region identification by recursive interval scoring. For each genom-
ic interval /, Agilent CytoGenomics computes an interval score, S(/).

The overall recursive structure of the algorithm is:

Given a data vector for a single sample, single chromosome, and a
statistical threshold value:

1 Find the most significant interval I in the chromosome.

2 If S(I) >= t, mark [ a significant interval.

3 Add I to the list of intervals.

Search recursively for more intervals (a) to the left of I, (b) to the right of
I, and after normalizing, (¢) inside I

A text report can also be generated which reports the p-value corresponding to each
interval. The p-value is calculated using the normal probability distribution function and the
score of that interval.
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ADM-2

The Aberration Detection Method 2 (ADM-2 or “adam-two”) algorithm
identifies all aberrant intervals in a given sample with consistently high or
low log ratios based on a statistical score.

Purpose The ADM-2 algorithm searches for intervals in which a statistical score
based on the average quality weighted log ratio of the sample and
reference channels exceeds a user specified threshold. ADM-2 reports
contiguous genomic regions of arbitrary size as aberrant regions.

Use In contrast to the Z-score algorithm, the ADM algorithms do not rely upon
a set window size, instead sampling adjacent probes to arrive at a robust
estimation of the true range of the aberrant segment. ADM-2 differs from
ADM-1 by using probe quality information to weight the log ratios before
calculating the score for the interval. The ADM algorithms may be
restricted to a subset of genomic locations which have annotated features.
This restriction, termed ‘genomic boundaries’, is available in the Agilent
CytoGenomics Settings Ul

Algorithm ADM-2 uses the same iterative procedure as ADM-1 to find all genomic
intervals with the score above a user specified threshold. In ADM-2, the
score represents the deviation of the weighted average of the log ratios
from its expected value of zero. This score is similar to the statistical
score used in ADM- 1 analysis, but ADM-2 incorporates quality information
about each probe measurement.

The Quality- Weighted Interval Score algorithm (ADM-2) computes a set of
aberrations for a given sample. The overall recursive structure of the
algorithm is the same as it is in ADM-1.

Step 1: Log ratio The only difference between ADM-1 and ADM-2 is in the definition of the
error model score of the interval. ADM-1 considers only the log-ratios, while in ADM-2
you also consider the log-ratio error information, hence the name
Quality- Weighted Interval Score.

The following describes the ADM-2 score:
1 Input is a vector of pairs (L;LE;),(LgLE)),...,(L,,LE),), where
» L; is the log-ratio signal for the -th probe
e LE; is the log-ratio error for the ¢-th probe ordered
e If dLRsd is greater than LE;, then LE; is set to the dLRsd value.
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. 2
Define q; = 1/ (LEp (12)
Assume that under the null model, L;~N(0, 1/ ¢;) and the different L;
are independent of each other.

2 Consider the weighted sum, for an interval I:

Tail, (13)
iel

3 Compute the variance of S(I):

2
var[S(I)] = var(3g;Ly) = Ma; varL) = 3, (14)
4 Compute the ADM-2 interval score:

ik

S(l) = =— (15)
!

This score reflects the deviation of the weighted sum from its expected
value (0) in units of standard deviation. If the quality weight of each
probe is the same as the probe to probe noise of the array, then the score
will be same as ADM-1.

A text report can also be generated which reports the p-value corresponding to each
interval. The p-value is calculated using the normal probability distribution function and the
score of that interval.

Noise Estimation — the Derivative Log Ratio Spread

Purpose

To make aberration calls, Agilent CytoGenomics needs a measure of the
log ratio noise for each array. A good estimate of noise is attained by
calculating the robust standard deviation (spread) of the log ratio
differences between consecutive probes (dLRsd) along all chromosomes,
divided by ﬁto compensate for noise averaging. The dLRsd is an estimate
of noise that is robust even in the presence of highly aberrant samples.

Even highly aneuploid samples have chromosomes with extensive stretches
along which the genomic copy number is constant, or nearly so. In such
constant- copy- number regions, the true log ratios are constant, although
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not necessarily zero. Estimations of log ratio error, and therefore the
minimum log ratio difference required to make reliable amplification or
deletion calls, is based on observations of the variation in such
constant- copy- number regions. The dLRsd metric is an attempt to
quantitate such “eyeball” estimates.

For normal samples, the dLRsd is the width of a self-self distribution, and
should be below 0.2 log units. It will be somewhat greater for abnormal
chromosomes because (a) the width of regions of constant copy number
different from two will include both noise and the variable log ratio
compression observed for many probes, (b) in deleted regions, the noise
tends to be slightly higher, as expected from the error model.

To make dLRsd more robust and a true measure of noise, outliers are
removed from the constant-copy-number regions. To remove outliers, IQR
(Inter Quartile Range) statistics are used with appropriate scaling to
calculate the spread of the distribution instead of calculating the standard
deviation of the derivative of log ratio directly. See Figure 160.
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The difference between log ratios and derivative log ratios, illustrated. When
using the log ratio spread as an estimate of array variance, aberrant regions
can artificially inflate the noise of the array. The derivative log ratio calculates
the difference between adjacent log ratios (the derivative log ratio, or DLR) as
noise. Agilent CytoGenomics uses the inter-quartile range (IQR) as 50% of the
data around the mean of the DLR to estimate the variance.
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Interpretation and Visualization of the Detection Algorithms

Output from application of the detection algorithms is visible in the
genome, chromosome, and gene view panels. This section describes the
interpretation of the visualization capabilities in Agilent CytoGenomics.

Z- score algorithm:

Interpretation  For each moving window, the Z-score algorithm takes the points within
that window as a sample and computes a hypergeometric Z-score that
measures the significant number of outliers — points that lie above
(positive values) or below (negative values) the threshold Z-score. Note
that a point that is slightly beyond the threshold is counted the same as a
point that is considerably beyond the threshold.

Z-scores are plotted to indicate statistically significant groups of probes
that appear to deviate from the typical distribution of values for the given
microarrays. They provide some predictive power to call amplification or
deletion events in CGH studies. You should adjust the cut-off, Z,
appropriately based on your visual analysis of amplified and deleted
regions in the chromosomes.

Also note that the score that is plotted has nothing to do with the log
ratio, and you should not expect the values to necessarily line up with the
log ratios. It simply represents a statistical measure of aberration that can
be used to track the distribution of outliers, which you can usually see by
comparing the scatter plot to the Z-score plot.

One final interesting point is that if you set the threshold too low (i.e.
cut- off is too small), most of the data points on an array are outliers (i.e.
very high values of R and R'), and you will probably get a Z-score of zero.
If on the other hand, you set the threshold too high, none of the points
are outliers and again, the Z-score will be zero. Usually a threshold of 2-3
is the best setting. You can go slightly higher if you want to look for very
deviant aberrations, but going too high will show no aberration.

Visualization =~ When the final Z-scores are computed, they can be plotted as a line graph
similar to the moving average. To enhance the visibility of the plots and to
distinguish them from the moving average, the graphs are filled from the
origin. As a further refinement, the filling is alpha-blended for
transparency. When plotting multiple microarrays simultaneously, this
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minimizes obscuring of the data and allows you to detect overlaps. For
two or three simultaneous plots, it is often possible to distinguish the
various intersections based on the color blending.

The Z-score is also reduced by a factor of 10, thus allowing you to read
the actual underlying value by interpolating the location on the graph
scale (2, 4) and simply multiplying that value by 10. All Z-scores are
positive, and those shown in the negative direction are actually positive
Z-scores for decreased copy number.

It can still be difficult to read small segments of significant Z-scores,
particularly in the overview. So as a further aid, side-bars are provided.
Usually, these side-bars are not overlapped and provide a quick means for
locating interesting anomalies in single microarrays. They also provide
better separation when looking at multiple microarrays. Normally, the
side-bars are stacked, but if there is insufficient room they may overlap.
This allows you to see clear areas of interest. You can always manipulate
the display to enlarge the available space in order to separate the
side-bars as needed.
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Figure 161 Regions with enriched over- or under-abundance probes as visualized with the
Z-score algorithm output.

Interpretation = ADM algorithms:

The Aberration Detection Algorithms (ADM-1 and ADM-2) use a recursive
process to identify contiguous stretches of aberrant probes. The recursion
stops when no interval with S(I) exceeding the user-specified threshold ¢
is found. All intervals found in this process are reported, and a plot is
generated as output. The intervals are rendered as steps in the
visualization panel. The height of each step is equal to the average log
ratio of that interval. Steps are also extended on each side of an interval
by a fixed distance (other than at the end of the chromosome and
centromere). See Figure 162.

The fixed interval is set to a default distance of halfway to a neighboring probe, or 200 base
pairs (bp), whichever is less.
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Visualization

A threshold can be applied to the ADM algorithms. The optimal threshold
depends upon several factors. These factors may be the DNA sample type,
the DNA sample quality, or other measures, and can be explored
interactively in Agilent CytoGenomics. A recommended starting point for
finding the optimum threshold is a value of 6.

When the aberration regions are computed, they are plotted as a bar
graph, colored by sample. To enhance the visibility of the plots and to
distinguish them from the moving average, the graphs are filled from the
origin. As a further refinement, the filling is alpha-blended for
transparency. When plotting multiple microarrays simultaneously, this
minimizes obscuring of the data and allows you to detect overlaps. 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 segments of aberrant regions. By
clicking on a chromosomal region of interest or by dragging a rectangular
selection around a genomic region you can easily zoom in on that region.
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Figure 162 An example of ADM output. All intervals are rendered as steps where the
height of each step is equal to the average log ratio for that interval.
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CBS algorithm:

The recursion stops when no additional change points can be found. All
intervals with constant copy number bounded by these change points
found in this process are reported, and a plot is generated as output. The
intervals are rendered as bars in the visualization panel. Identification of
these intervals can be used for further exploration of aberration regions
or for copy change analysis.

When the change points are identified using CBS, each region of nearly
constant copy number is reported as a bar graph colored by sample and
plotted by magnitude. Change points are then simply identified as breaks
in the bar series for any given color. To enhance the visibility of the plots,
the bars are alpha-blended for transparency. When plotting multiple
microarrays simultaneously, this minimizes obscuring of the data and
allows you to detect overlaps. For two or three simultaneous plots, it is
often possible to distinguish the various regions based on the color
blending.
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Figure 163 An example of CBS output. All intervals are rendered as bars indicating re-

gions of constant copy number.
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Penetrance

Purpose

Use

Interval Based
Penetrance
Algorithm

Penetrance analysis is used to find the percentage of samples that share
aberrations in a particular genomic region among multiple samples.
Amplification and deletions are considered separately.

In probe based penetrance, for each aberrant probe, the percentage of
samples that shows that amplification or deletion is calculated. The height
of aberration is not considered for this calculation.

In interval based penetrance, for each interval, the percentage of samples
that share that amplification or deletion is counted.

This algorithm is one of the algorithms that can identify aberrant regions
that are common among multiple samples that use output from ADM-1,
ADM-2, or CBS.

To generate a report showing the overlap of identified regions from
ADM-1, ADM-2, or CBS across many samples. The algorithm differs from
the common aberration analysis in that it does not recalculate the score of
each candidate interval using the ADM algorithms, nor does it attempt to
identify statistically significant common aberrations. Instead, it reports
how many samples agree with a given aberrant probe or region prediction.

Interval-based penetrance is the ability to calculate the percentage of
samples that share regions of amplification or deletion. The analysis has
the following steps:

1 Collect all start and end points from all the aberrant intervals in all the
samples determined from any of the detection algorithms.

Sort by genomic position the resulting break points.

Construct a set of candidate genomic intervals using all break points
listed in Step 2, such that there is no break point inside any candidate
interval.

4 For each candidate interval A, count the number of agreements in
amplifications and deletions separately, representing the penetrance of
aberration A in sample set S.
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5 Report candidate intervals with penetrance scores above a user-defined
threshold (the default threshold is 6) and the names of the
corresponding supporting samples.

For counting penetrance, amplification and deletion are considered separately. The
aberration state is set by the aberration height of the deepest nested interval.

2
50% 75% 100% 50% 25%

___I_é:=:_----l

Figure 164 Scoring detected aberrant regions from different samples. Here each sample
is color coded. Note that interval based penetrance does not take into account
the height of the aberrant region. The vertical axis in the illustration serves
only to differentiate the different samples, and not a difference in average log
ratios.

Probe Based Probe based penetrance calculates the percentage of samples that share a
Penetrance  probe amplification or deletion. The analysis has the following steps:

Algorithm 1 Collect all aberrant probes from all samples.

2 For each aberrant probe, calculate the percentage of sample which also
show that probe to be aberrant (in the same direction, amplification or
deletion), without regard to the magnitude of the log ratio.
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Differential Aberration Analysis

Purpose

Use

Algorithm

Differential aberration is used with multiple samples which have been
partitioned into two comparative groups. It is used to identify genomic
intervals which have an overabundance of gains or losses in one group of
samples compared to the other group in a given genomic region. This
algorithm uses output from the aberration detection algorithms such as
ADM-1 and ADM-2 and reports only statistically significant differences in
aberration distributions between the two groups of samples.

The differential aberration method identifies genomic regions with
statistically significant enrichment of gains or losses in one of the group
of samples. The tool then allows one to select the regions of interest and
save them for further investigation.

Differential aberration is used to identify genomic intervals that have
statistically significant aberration differences across multiple samples.
After calculating aberration profiles using one of the aberration detection
methods, groups of interest are defined and the differential aberration is
performed.

For samples which are naturally grouped into two groups by some
characteristic (e.g. disease, tissue type, etc.) then this tool can detect the
aberrant frequencies in this partition and assign statistical significance to
the differences. For example, assume you have two groups named Group
land Group 2, both consisting of 100 samples. If Group 1 has 40
aberration amplifications (called gains) in a specific genomic region and
Group 2 has 5 gains in that same region, the statistical significance of
observing the 40 gains in Group 1 given observing only 5 gains in Group
2 is calculated by using p-values from the Hypergeometric distribution. In
this example, the p-value of observing 40 gains in Group 1 is 1.3 x 10'9,
meaning that Group I has a significant enrichment of gains compared to
Group 2.

The report analysis first finds all intervals defined by breakpoints for each
sample in the study. Enrichment from the perspective of gains or losses
from each of the two groups is calculated using the Hypergeometric
distribution. It then selects significant results.

A minimum of three samples in each group is recommended for Differential Aberration
analysis. The analysis method becomes statistically more powerful with increasing
numbers of samples in each group.
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Step1: The algorithm identifies genomic regions that share aberrations across
Enumerate sample members in each group.

aberrations by

sample groups

-—

Apply one of aberration detection algorithms (ADM-1lor ADM-2) to a set
of samples, S;, Sy, ... S, to identify a set of aberrant genomic intervals
in each sample that have a score above a user-specified threshold.

2 Construct a set of candidate genomic intervals for common aberration
analysis using all intervals identified in Step 1.

3 Count the number of amplifications (gains) and deletions (losses) in
each of the groups I and 2 for each candidate interval identified in
Step 2. Total the number of gains and losses from the identical genomic
intervals from the two groups.

The candidate intervals can be filtered based on the number of probes in the interval either
before or after Differential Aberration analysis. Prior to Differential Aberration analysis an
aberration filter can be applied before generating candidate genomic intervals. Following
the Differential Aberration analysis you can select the number of probes as an interval filter
condition. See “Interval Filter” on page 210

Step 2: Calculate The enrichment of gains or losses for each group is calculated for each
probabilities candidate interval. Enrichment of gains or losses is expressed as the area
usingthe under the Hypergeometric tail (HGT). The Hypergeometric tail probabilities
Hypergeometric reflect the probability of observing y or more number of gains or losses in
distribution a group - i.e. it is a measure of enrichment of gains (losses) in a group.
This is also referred to as a p-value, which is reported in Agilent
CytoGenomics as -log;o(p); thus larger values are more significant. See
“Enrichment Analysis - the Hypergeometric distribution” on page 333.

1 For each candidate interval compute the enrichment of gains in Group
1. This is the probability of observing a or more gains in Group I
where Group 1 consists of A out of a total of N samples and there are
n total aberrations. This cumulative probability is expressed as a
p-value calculated from the Hypergeometric Tail (HGT) in the following
way:

min(n, A)(N N—r_T
(X>a) = HGT(a N, A n)= ¥ (—L—' Al

i=a (Ej (16)
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Step 3: Select
Significant
Results

2 Compute the enrichment of losses in Group 1, and the enrichment of
gains and losses in Group 2 using the formula in Step 1.

As stated, the enrichment analysis is directional. This means each
calculation considers only whether or not there is an overabundance of
aberrations within an interval as compared to the other comparison group.
Four total calculations must then be completed in order to assess whether
there is enrichment of either gains or losses of Group I and of Group 2.
The following four p-values are therefore calculated for every interval:

e p-value(G;) = Enrichment of Gains in group I given the observed
number of gains in group I and 2.

e p-value(Gy) = Enrichment of Gains in group 2 given the observed
number of gains in group 1 and 2.

* p-value(L;) = Enrichment of Losses in group I given the observed
number of losses in group I and 2.

* p-value(Ly) = Enrichment of Losses in group 2 given the observed
number of losses in group 1 and 2.

The four p-values for every candidate interval are available as results for
further analysis and filtering. The filter applied is either the default filter
described below, or a customized filter defined by the user. See “Interval
Filter” on page 210.

The default filter selects intervals with a -log;y(p-value) greater than the
selected threshold of -log;o(p-value). The default threshold is a p-value
less than 0.001. Because Agilent CytoGenomics reports the p-values in

-log( values, the default threshold for enrichment is a value greater than
3.
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Interpretation and visualization of the algorithms for the
comparison of commonly aberrant regions

Output from the comparison of common aberrant regions is generally
visible in the algorithm- specific result windows. This section describes the
interpretation of the visualization capabilities in Agilent CytoGenomics for
these analysis algorithms.

Differential Aberration analysis

Interpretation For each candidate genomic interval, the differential aberration method
identifies those regions with statistically significant enrichment of gains or
losses in one of the group of samples. The tool then allows one to select
the regions of interest and save them for further investigation.

For samples which are naturally grouped into two groups by some
characteristic (e.g. disease, tissue type, etc.) then this tool can detect the
aberrant frequencies in this partition and assign statistical significance to
the differences. For example, assume you have two groups named A and
B, both consisting of 100 samples. If group A has 40 aberration
amplifications (called gains) in a specific genomic region and group B has
5 gains in that same region, the statistical significance of observing the 40
gains in group A given observing only 5 gains in group B is calculated by
using p-values from the Hypergeometric distribution. In this example, the
p-value of observing 40 gains in group A is 1.3 x 10'9, meaning that group
A has a significant enrichment of gains compared to group B.

Visualization The output of the differential aberration analysis is a graphical and
tabular output which allows visual inspection of the aberration
amplification (colored red) and deletion (colored green) -log;o(p-values).
The topmost pane of the Graphical Differential Aberration Summary
window is a line plot of chromosomal location by -log;,(p-value). The
enrichment values comparing the first group to the two combined groups
are on the left and the enrichment values from the second group is on the
right. Below the line chart is a graphical representation of the
chromosomes under consideration from the comparative groups. The top
row of the graphical representation of chromosomes belongs to first group
and the bottom row belongs to the second group. A scroll bar at the
bottom allows aberration profiles of that chromosome from all samples to
be displayed. The bottom- most pane of the Summary window contains the
table lists the four comparative enrichment p-value scores of the
candidate intervals chosen from one of the aberration detection

CytoGenomics Reference Guide 307



4

308

Statistical Algorithms

algorithms. In addition, the chromosome, the chromosomal position, and
the interval size of the candidate intervals is displayed. Clicking on an
interval in the interval table switches the graphical view to display the
chromosome to which the selected interval belongs. On that chromosome,
a blue line is superimposed to show the location (and relative size) of the
selected interval. See Figure 165.
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Figure 165 Per-chromosome results of applying the Differential Aberration algorithm.

Filters can be created and applied to broaden or narrow the range of
differential intervals displayed based upon p-value or other thresholds.
For example, if you are not interested in detecting short differentially
aberrant intervals, you can apply a filter (like one shown below in
Figure 166) to remove all intervals that contain less than a certain
number of probes. In this example, a custom filter has been created by
using the attribute drop-down menu to select “No of Probes” as a filter
criteria. The greater-than inequality is used as an operator on the target
value 10. Additional attributes, or filtering criteria, can be added as new
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Interpretation and visualization of the algorithms for the comparison of commonly aberrant regions

conditions, and the results can either display those results passing the
filter, or those specifically not passing the filter. See Figure 166. See
“Interval Filter” on page 210.

. Interval Filter

~Edit Filker

Mame | size of interval in number of probes v E

fittribute = }b'ﬁé'réEbF __Félh'é' _[S-E'i-c'él-aéér'._: New Condiion |
_Chr Mame = =10 -

| Delete Condition |
e

elnclude matching values ogxclude matching values

_J[_ RENEME ? |. Close |

!. Mew .| | Update | |. Reset | l

Figure 166 Creating a custom filter based on the number of probes in an interval for Dif-
ferential Aberration analysis.

Applying either the default or a custom filter will change both the p-value
plot for gains and losses and restrict the interval table to those intervals
which pass the filter. The graphical representation of gains and losses in
the chromosome diagrams will, however, remain unfiltered. This is useful
for identifying regions that did not pass a filtering threshold. See

Figure 167 for an example output of Differential Aberration analysis after
applying the filter shown in Figure 166.
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Interpretation and visualization of the algorithms for the comparison of commonly aberrant regions
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Figure 167 Per-chromosome results of applying the Differential Aberration algorithm with
a custom filter to remove intervals containing less than 10 probes.
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Algorithms for CGH+SNP Analysis

Agilent CytoGenomics supports the analysis of Agilent CGH+SNP
microarrays, which combine both CGH probes and SNP probes on the
same array. Considered together, the data from these probes allow for the
determination of SNP allele-specific copy number (ASCN), the assignment
of SNP genotypes, and the identification of regions of loss or lack of
heterozygosity (LOH). These results can be useful in constitutional
cytogenetic studies.
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ASCN (SNP CN) — Allele-specific copy number detection algorithm

The Agilent CGH+SNP platform distinguishes the two alleles of a SNP by
whether or not the SNP site is cleaved by the Alul/Rsal restriction enzyme
mixture that is used during the sample labeling process. One allele (the
“cut” allele) is cleaved by the enzymes, binds poorly to the corresponding
SNP probe(s), and produces very little signal. The other allele (the “uncut”
allele) is not cleaved by the enzymes, binds strongly to the corresponding
SNP probe(s), and produces a high signal level. See Figure 168.

Workflow

Restriction
digestion
(Alul & Rsal)

Enzymatic
labeling

Hybridization
Wash
Scan

FE

Genomic
Workbench

—CGCT—
— CGCT—

— CGCT—
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Figure 168 The Agilent CGH+SNP microarray workflow, with three possible cases for SNPs shown. In each of
the three possibilities, homologous regions of two chromosomes are shown, with the bases of the
SNPs in red and/or blue. A — Neither of the SNP sites is cut by Alul or Rsal, which lets the greatest
amount of labeled material hybridize with the probes on the microarray. This yields the highest signal
level. B— One of the SNP sites is cut by Alul or Rsal, which yields an intermediate (half) signal level.
C — Both of the SNP sites are cut by Alul or Rsal, which yields the lowest signal level.
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The ASCN detection algorithm finds the most likely copy number of the
“uncut” SNP allele for each SNP that is interrogated on an Agilent
CGH+SNP array. SNP calls are made from the log, ratios of the sample
signal versus the signal from a genotyped internal reference, which
compensates for labeling and hybridization bias. Since the reference
genotype is known, the raw log, ratios are “reference adjusted” to values
that reflect a hypothetical ASCN of 2 for the reference at all SNP sites.
The details of these steps are described later in this section.

Allele- specific copy number values are used by the LOH detection
algorithm. See “LOH (Loss or lack of heterozygosity) algorithm” on

page 322. The output of the algorithm is also used to deduce the
genotypes of SNP sites. See “Assignment of SNP genotypes” on page 319.

When you use the ASCN algorithm, you must also use Centralization and
GC Correction, both of which are applied to the CGH probes on the array.
See “Centralization Algorithm” on page 275 and “GC Correction
Algorithm” on page 278.

Algorithm  The ASCN algorithm uses several main inputs:
e The log, ratio values for all SNP probes on the array.

¢ CGH copy numbers, which are internally calculated expectation values
for the copy numbers of the genomic regions including each CGH probe
on the array.

¢ A file that contains information about the individual genotyped
reference. For each SNP, this file includes the SNP ID, the SNP
genotype at the site (i.e. the number of copies of each variant allele -
see note below), and information about which SNP allele is cut by the
Alul/Rsal enzyme mixture that is used in the genomic DNA labeling
process. Agilent CytoGenomics supports five standard HapMap
references, as well as custom references. If you have a custom reference
file, you can import it. You can also use Agilent CytoGenomics to
construct a custom reference file based on a prior experiment where
the supported HapMap reference samples have been hybridized with the
custom reference on the CGH+SNP microarray.

Traditionally, the genotypes of SNPs are represented as two-character strings (e.g. “AA” or
“AG"). However, when amplifications are identified, SNP genotypes will have additional
characters that correspond to the extra alleles (e.g. “AAG” or "AGG").
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The algorithm constructs the distribution of log, ratio values for all SNP
probes on the array, and finds the peaks of the distribution. It fits a
separate Gaussian distribution to each peak, and uses a Bayesian model to
calculate an expectation value for the uncut SNP allele copy number at
each SNP.

Steps

Since the reference genotype is known, the raw log, ratios are “reference
adjusted” to values that reflect a hypothetical ASCN of 2 for the reference
at all SNP sites. SNPs with zero copies of the uncut allele in the reference
sample are ignored in this step, and the algorithm subtracts 1 from the
log, ratios of SNPs with one copy in the reference sample.

The correction that is applied to the log, ratios of SNPs with one copy in the reference
sample is not precisely 1.0. It is modified by the measured log ratio compression, namely
the Separability QC metric.

In this step, the algorithm constructs the distribution of logy ratio values
for all SNP probes on the array, and identifies the peaks in the
distribution. It then assigns an uncut allele copy number to each peak.
Typically, the assigned copy numbers range from 0 to the measured total
copy number in the general region that includes the SNP site.

In this step, the algorithm uses an iterative method to fit separate
Gaussian distributions to each of the peaks in the overall distribution.

Typical results from the first three steps of the algorithm appear in
Figure 169.
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Figure 169 Example distribution of reference-adjusted log, ratio values for SNP probes on
an array (black). Gaussian distributions (blue, green, cyan) have been fit to
each of the three peaks. Each peak, and thus each Gaussian distribution, has
been assigned an uncut SNP allele copy number.

Step4 In this step, the algorithm uses a Bayesian method to compute the
Compute likelihood that each SNP site has each possible number of uncut copies.
Bayesian The algorithm defines three terms for every possible combination of copy

likelihoods number (CN) and distinct logs ratio value (LR) in the distribution:

e The prior probability of observing each logs ratio value. This value,
called P(LR), is obtained directly from the distribution of log, ratio
values.

* The probability that the specific log, ratio value under consideration
would be obtained given the specific copy number. This value, called
P(LR|CN), is computed from the fitted Gaussian distribution that
corresponds to each copy number.

¢ The prior probability that a given SNP has the copy number under
consideration. This value, P(CN), is the area under the Gaussian curve
that corresponds to each copy number.
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Based on these terms, the algorithm uses Bayes’s rule to calculate the
likelihood that the uncut alleles would exist in each given copy number:

P(CN) - P(LR|CN)

P(CN|LR) = FLR

(17)

In this step, the algorithm filters out outliers. Sometimes the measured log
ratios of the probes violate the assumptions of the model. In particular,
some probes very far from the fitted peaks have P(LR) very close to zero,
which causes the model to produce a very high, spurious result (a division
by zero in Equation 17). Also, since the distribution for CN=0 is much
wider than the other distributions, probes reporting high log, ratio values
sometimes have a P(CN=0) that is higher than their P(CN=2). Both of
these types of outliers are assigned an ASCN by linear interpolation,
rather than by the Bayesian Equation 17.

Previously, in Step 1, the algorithm excluded data from probes targeting
doubly-cut SNP sites of the known genotyped reference. In this step, the
algorithm rescues the genotypes of some of the probes that were
previously excluded.

SNPs can often be assigned an ASCN of zero based on the probe intensity
alone, even when (as is the case when the ASCN of the reference sample
is zero) the log ratio cannot be interpreted. Gaussian curves are fitted to
the sample logy(signal) levels of SNP probes already assigned to ASCN=0
or ASCN<>0. Unassigned SNP probes which can be confidently assigned to
the ASCN=0 distribution, based on their signal alone, are assigned a
likelihood of having a copy number of zero. The confidence value of the
probe is then reevaluated based on the likelihood that it represents a copy
number of zero.

In the final step, the algorithm uses the likelihood values to calculate an
expectation value, <C,>, for the uncut allele copy number for each SNP.
SNPs whose maximum likelihood exceeds a user-specified threshold (0.95
recommended) are assigned a genotype based on the maximum likelihood
ASCN. See “Assignment of SNP genotypes” on page 319. If no ASCN
exceeds the likelihood threshold, the SNP genotype is not reported.
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Visualization

When you apply the ASCN algorithm, ASCN assignments appear in the
SNP CN panel in Gene View and in Chromosome View. The calculated
expectation values for the ASCN of the SNPs are plotted against
chromosomal location. A typical SNP array represents many different SNPs
that cover all states of uncut SNP allele copy numbers. Because of this,
separate bands of points are seen in the SNP CN panel for each possible
uncut SNP allele copy number. See Figure 170.
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Figure 170 Two examples of SNP copy number calls. A — Upper plot: Copy number distribution plot for a sample
with a poor derivative log ratio spread (DLRS = 0.33). Note how the peaks for copy numbers of 1 and
2 are not well-differentiated. Lower plot: Gene View. The right panel is the SNP CN panel. ASCN ex-
pectation values for probes are plotted against chromosomal location. Note how allele-specific copy
number calls are not well defined, especially for copy numbers of 1 and 2.
B — Upper plot: Copy number distribution plot for a sample with a good derivative log ratio spread
(DLRS = 0.15). Note the well-separated peaks for all copy numbers. Lower plot: Gene View. The right
panel is the SNP CN panel. ASCN expectation values for probes are plotted against chromosomal lo-
cation. Well-separated bands of points are seen for each uncut SNP allele copy number.
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Assignment of SNP genotypes

The program reports the genotypes of the SNP sites targeted by SNP
probes. To do this, it uses SNP allele information from the reference file,
and expectation values for CGH copy number and ASCN. Examples of the
logic that the program uses appear in “Example 1” on page 320 and
“Example 2” on page 321.

To deduce the genotypes of SNP sites, the algorithm requires integer
values for CGH copy numbers and ASCNs. To obtain these values, the
algorithm rounds the measured expectation values for CGH copy number
and ASCN (both of which can contain fractional values) to the nearest
integer. Copy numbers are excluded from the analysis if the amount of
rounding that is required is too great.

To assess the amount of rounding, and to decide whether or not to
include a given copy number value in the SNP genotype analysis, the
algorithm uses a threshold value that is entered by the user. It includes a
given copy number value in the analysis if the following relation is true:

|ASCN - rounded ASCN| < (1 - threshold value)
If the CGH copy number value and/or the ASCN value for a given region

are not reported, the algorithm reports both alleles as “N” (not
determined).

For genotype assignment and for visualization, you can set a threshold

value for the confidence level for ASCN calls (0.95 recommended).

For the LOH algorithm, all SNP probes are considered without regard to the confidence
threshold that you set. This threshold applies only to the visualization of copy number calls
in the SNP CN panel, and to genotype assignment.
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Example 1 In the example that appears in Figure 171, a given reference
SNP site has a genotype of CT (a C base as one allele, and a T base as the
other). Further, it is known that the C allele is the one that remains uncut
by the Alul/Rsal enzyme mixture during sample preparation. If, for the
sample, the CGH copy number for the region is 2, and the uncut allele
copy number (ASCN) for the site is 2, the SNP genotype for the sample is
CC.

SNP genotype info

from reference file cut allele
Expectation values for sample
* CGH copy number = 2
uncut allele «ASCN =2

Deduced genotype of
SNP site for sample

Figure 171 Reference genotype and deduced sample genotype at a specific SNP site. The
CGH copy number of 2 indicates a total of two alleles in the sample at the SNP
site, and the ASCN of 2 indicates that two alleles are the “uncut” C allele.
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Example2 As in the previous example, the example that appears in
Figure 172 shows a genotype of CT for the reference SNP site, and the
allele that remains uncut is C. For the sample, the CGH copy number is 4,
and the uncut allele copy number (ASCN) is 2. The sample thus has two C
alleles. Because SNPs are typically bi-allelic, the other two alleles must be
the T allele.

SNP genotype info

from reference file cut allele
Expectation values for sample
* CGH copy number = 4
uncut allele «ASCN =2

Deduced genotype of
SNP site for sample

Figure 172 Reference genotype and deduced sample genotype at another specific SNP
site. The CGH copy number of 4 indicates a total of four alleles in the sample at
the SNP site, and the ASCN of 2 indicates that two of the alleles in the sample
are the “uncut” C allele.

The new dbSNP databases record a small number of SNPs with more than two different
alleles. The Agilent assay still works for these sites, with some reinterpretation.
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You can inspect or use the reported genotypes in several ways:

¢ The reported genotypes of SNP sites for the selected experiment appear
in the Genotype column in the SNPs tab of Tab View. See “Tab View
tabs and buttons” on page 51.

* You can create a SNP Genotype Report that contains a summary of
analysis parameters and list(s) of reported SNP genotypes.

* You can create a custom genotype reference file that you can import
into Agilent CytoGenomics to use as a reference for future SNP
analyses.

LOH (Loss or lack of heterozygosity) algorithm

For the SNP sites that are interrogated by Agilent SNP probes on a
CGH+SNP array, the LOH algorithm identifies genomic regions with a
statistically significant scarcity of heterozygous SNP calls to discover
regions of copy-neutral LOH and uniparental disomy (UPD). Identification
of such regions can inform constitutional cytogenetic studies.

The algorithm uses total and allele-specific copy numbers to label each
SNP site as homozygous or heterozygous. It then uses a binomial
probability distribution to report regions that contain an unusually high
fraction of homozygous SNPs.

When you use the LOH algorithm, you must apply both Centralization and
GC Correction. See “Centralization Algorithm” on page 275 and “GC
Correction Algorithm” on page 278. You must also apply the ASCN
algorithm, since the LOH algorithm requires ASCN calls as input. See
“ASCN (SNP CN) - Allele-specific copy number detection algorithm” on
page 312.

The algorithm reports LOH for the regions that are also detected as
deletions in standard CGH analysis (see Figure 173). Amplified regions,
while not detected as LOH, are visible in the results of CGH aberration
analysis, and can also be seen in the SNP CN pane (see Figure 174).
Regions of copy-neutral LOH, such as those that arise from UPD and
parental consanguinity, are detected by the LOH algorithm, but are not
detected by CGH analysis. See Figure 175 and Figure 176.
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Figure 173 Hemizygous deletion in chromosome 17. Upper pane — Deletion identified by the LOH algorithm (pur-
ple shaded area) and ASCN calls for SNP probes (blue dots). In the region of the deletion, note the
significant absence of probes that correspond to a copy number of 2. Middle pane — Log, ratio data

for the CGH+SNP array. The same deletion is detected by aberration analysis of the CGH probes on
the array. Lower pane — Log, ratio data for the same sample on a standard CGH array. Again, the

same deletion is detected by CGH aberration analysis.
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Figure 174 Amplification (trisomy) on human chromosome 21 (purple shaded area). Upper pane — ASCN calls

324

for SNP probes (purple dots). Note the significant band of probes that corresponds to a copy number
of 3. Middle pane — Log, ratio data from the CGH+SNP array. The same amplification is detected by

aberration analysis of the CGH probes on the array. Lower pane — Log; ratio data for the same sam-
ple on a standard CGH array. Again, the same amplification is detected by CGH aberration analysis.
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Figure 175 LOH caused by UPD of the entire chromosome 15. Upper pane — ASCN calls for SNP probes (green
dots). In the region of the detected LOH (green shaded area), note the lack of probes that correspond
to a copy number of 1. Middle pane — Logj ratio data from the CGH+SNP array, with an aberration

analysis of the CGH probes on the array. The CGH aberration analysis does not detect the region of
copy-neutral LOH caused by the UPD. Lower pane — Log, ratio data for the same sample from a stan-

dard CGH array. Again, the copy-neutral LOH is not detected by standard CGH analysis.
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Figure 176 LOH in chromosome 11 caused by parental consanguinity. Upper pane — ASCN calls for SNP probes.
In the regions of LOH (gray shaded regions), note the lack of probes that correspond to a copy num-
ber of 1. Middle pane — Log, ratio data from the CGH+SNP array, with an aberration analysis of the

CGH probes on the array. The CGH aberration analysis does not detect the copy-neutral LOH regions.
Lower pane — Log; ratio data for the same sample from a standard CGH array. Again, the copy-neu-

tral LOH regions are not detected by standard CGH analysis.
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Algorithm

The LOH algorithm uses two main inputs:

¢ The expectation values for CGH copy number. This value is calculated
for every CGH aberration interval and non-aberrant interval on the
array.

¢ The expectation value for the uncut SNP allele copy number (ASCN) for
each SNP site under study in the sample genome. These values are the
output of the ASCN algorithm. See “ASCN (SNP CN) - Allele-specific
copy number detection algorithm” on page 312.

For each SNP site that is interrogated on the array, the algorithm deduces,
to the extent possible, whether the given SNP is homozygous or
heterozygous. The algorithm scans the SNP sites in the genome and uses
an iterative, stepwise expansion and comparison method to develop
putative LOH regions. This part of the algorithm is similar to the ADM-1
aberration detection algorithm. See “ADM-1" on page 290. As it develops
these regions, the algorithm calculates an LOH score for each region after
each expansion. The algorithm reports a final LOH call for genomic
regions whose scores exceed a user-defined threshold (default 6). The
highest scoring of overlapping LOH regions is reported.

Step1 To calculate an LOH score for a given region, the algorithm first assigns
Calculate LOH each SNP as either homozygous or heterozygous. It assumes a binomial
scores distribution, and calculates the probability that the given set of SNP sites
forms an LOH region that is not just a result of random chance. For a
region that contains n total SNP sites, x of which are homozygous, the
algorithm first calculates the probability that x or fewer of n sites would
be homozygous as a result of random chance:

A

F(x,p,n) = YP(x,p,n) =

1

n!
x!(n-x)!

p )™, (18)

where F is the cumulative distribution function, P is the probability

distribution function for the binomial distribution, and p is the prior
probability that a given SNP is heterozygous. p is estimated from the
genome- wide fraction:
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Step 2
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if needed

Step 3
Make final LOH
calls
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n

_ heterozygous

P (heterozygous) = n n ) (19)
heterozygous homozygous

where n is the total number of SNP sites in each given state. If the value
of p is less than 0.22, the algorithm sets p to 0.22.

Smaller values of F signify a lower likelihood that this event happens as a
result of random chance. The LOH score is the negative common logarithm
of this probability:

LOH score = —log,q[F(x, p, n)] (20)

In this step, the algorithm examines each putative LOH region. If a region
contains a statistically significant number of consecutive heterozygous
SNPs, that region is separated into two smaller regions. Each of the
resulting smaller regions is then scored again.

As the algorithm develops putative LOH regions, it makes a final LOH call
when the score for a given region falls below a user-specified threshold
value. You enter the threshold value when you set up LOH analysis.
Agilent recommends that you use a value of 6.0 as a starting point for
this threshold value for the LOH score. A higher value makes the
algorithm more stringent (2.e. it will report fewer false positives, but also
fewer true positives).

Visualization

When you apply the LOH algorithm in Agilent CytoGenomics, LOH calls
can appear in the Genomic Viewer in Genome View (Figure 177),
Chromosome View (Figure 178), and Gene View (Figure 179 and

Figure 180). In addition, you can create a SNP Aberration & LOH Report
that contains a summary of analysis parameters and a list of all aberrant
and LOH intervals.
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Figure 177 Visualization of LOH regions in Genome View in the Genomic Viewer of Agi-

lent CytoGenomics. LOH calls appear as shaded areas next to the relevant
chromosomes.
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Figure 178 Chromosome View of the Genomic Viewer in Agilent CytoGenomics. Left pane
— Log, ratio data and aberration calls on chromosome 15 based on data from
the CGH probes on a CGH+SNP array. Right pane — SNP CN panel, with ASCN
calls (blue dots) for SNP sites. An LOH call appears as a large purple shaded
area. Note the absence of sites with a copy number of 1.
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Figure 179 Gene View of the Genomic Viewer in Agilent CytoGenomics, showing a 12.5
Mb region of chromosome 1. Left pane — Log, ratio data from a CGH+SNP ar-
ray. Right pane — ASCN calls for SNP sites. LOH call appears as a mauve shad-

ed region. In the LOH region, note the absence of sites with a copy number of
1.
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Figure 180 Gene View of the Genomic Viewer in Agilent CytoGenomics, showing a 33.6
Mb region of chromosome 18. A hemizygous deletion affects part of chromo-
some 18. Left pane — Log, ratio data from the CGH+SNP array. Deletion call,
based on data from the CGH probes on the array. Right pane — SNP CN panel,
with ASCN calls for the same region, with the analogous deletion call made by
the LOH algorithm. In the aberrant region, note the lack of SNP sites with a
copy number of 2.
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Appendix

This section contains additional information about statistical algorithms
and is useful for understanding algorithm steps in detail.

Enrichment Analysis - the Hypergeometric distribution

The Hypergeometric distribution is a generalization of the binomial
distribution. The key difference between the two distributions is that the
Hypergeometric distribution samples without replacement and is used to
calculate the overabundance, or enrichment of a certain event occurring,
given the constraints of the total number of matching events possible. In
this way, the Hypergeometric distribution addresses a question of
conditional probability - the probability that one event occurred, given
that another event has occurred within the groups under consideration.

Because of the similarity to the binomial distribution, it is familiar to use
terms used to describe binomial events - mainly, the concept of the
success or failure of an event to occur. The first step to enrichment
analysis using the Hypergeometric distribution is to partition trials into
successes and failures based upon a given condition. For example, one
might wish to measure the probability of an aberration event occurring (a
success), where the probability itself (usually called p) is a measure of the
likelihood of observing the number of events under a certain condition
compared to observing the same number of events in a random model.
Another experimental parameter might then be considered, such as the
disease state of the subject, in order to ascertain whether or not the
probability of the number of observed mutations is increased with a
certain disease. This is called an enrichment analysis, and such an
analysis asks whether or not the observed number of mutations is
enriched in a certain group. Other factors might be the sex of the subject,
the age of the subject, the medical history, and so forth.

To demonstrate the derivation of the Hypergeometric distribution, an
enrichment analysis such as that used in the Differential Aberration
algorithm (see “Differential Aberration Analysis”) begins by partitioning a
group of samples based upon whether or not an event is observed in that
group. For N total subjects, assume that n aberrations are observed within
a genomic interval in disease-free subjects (preselected by some criteria),
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and therefore N-7 aberrations are observed within the same interval in
diseased subjects. From these, assume that the total number of all
aberrations within a given genomic interval is m, and that therefore are
N-m absence of detected aberrations in the same interval. An aberration
can be either an amplification (gain) or deletion (loss), so the calculations
will have to be repeated to assess enrichment for both scenarios.

The probability of observing y aberrations within healthy subjects for a
given interval can therefore be described using the binomial distribution:

Py(y) = (Q)pyu—p)”‘y (21)

The probability of observing z aberrations within diseased subjects is also
described using the binomial distribution:

Po(2) = (W) )p" Ya-pt Y (22)

And the probability of observing m total aberrations is derived from the
binomial distribution:

Pu(m) = (§Jp"@-p" " (23)

The probability of observing the number of aberrations from healthy
subjects within the interval, given the probability of observing the number
of aberrations in the total sample for that same interval is given by the
conditional probability property:

P(Y, M)
=y m
P(Yy|Mp) PV, (24)

Equation 24 allows use of the probability of observing the number of
successes and failures in each of the partitions from the samples (the
healthy and diseased groups), normalized by the probability of observing
this aberration in the population:

P(y|m) = (;)py(l—p)”—)’, (r’::g)pm_y(l_p)’\l_n_(m_y)

(W=

Rearranging Equation 25 yields:

(25)
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P(y|m) = (Dn_yp"a-"" (26)
(mpma-p" "

Equation 26 cancels to yield the Hypergeometric distribution, which is a
quick way to calculate enrichment independently of the binomial
probabilities, and instead entirely upon the binomial coefficients:

( n )( N-n )

m —
P(y|m) = 20 (27)

()

Because this calculation is a distinct probability, the calculation is usually
summed across all number of observations equal or greater than that of
the number of aberrations in the interval from the partitioned sample to
yield a p-value, which is known as the Hypergeometric tail score (H.G.T.),

or simply the probability under the extreme tail of the Hypergeometric
distribution:

m(nN)(N-n
HGT = p-value = P(Y>y|m) = r’\T_ (28)
;o)

The hypergeometric tail probabilities reflect the probability of observing y
or more number of gains or losses in a group in this example - 4.e. it is a
measure of the enrichment of the gains or losses in a group.
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In this book
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windows, parameter panels,
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use the software to set up
and run workflows and
examine results, see the Setup
and Data Review User Guide
and the Running
CytoGenomics Analyses User
Guide. For information on
installing and administering
the software, see the
Installation and
Administration Guide.
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