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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 1.5 software. For information on how to use
the software to set up and run workflows and examine
results, see the Setup and Quality 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
1.5.

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 Quality Review User Guide.

Statistical Algorithms

This chapter describes the statistical algorithms used to
generate results in Agilent CytoGenomics 1.5.
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Agilent CytoGenomics 1.5 — Reference Guide

1
Window and Command Ribbons
Reference

Windows and Tabs 14
Command Ribbons 18
Analysis Tab Windows 24
Genomic Viewer 46

Status Bar 59

View Aberrations Window 60
Triage View 65

Config Tab Windows 72
Analysis Method Window 91
Workflow Window 96
Quality Tab Window 99
Content Tab Window 108
Admin Tab Windows 120

This chapter describes the tabs, commands, and views for all user roles in
Agilent CytoGenomics 1.5.
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1 Window and Command Ribbons Reference

Windows and Tabs

Agilent
Analysis

Analysis

CytoGenomics:

Config Quality

In CytoGenomics, functional tasks that are typically performed together
are located 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.

Content

‘Workflow Report Tracks

=

&

Views

&

Admin NS

Settings Motes Partners ~Classification Query License:
2B R | |
Q <
Sl Ed =) 2=

<— Command Ribbhon

@vManuals ¥ Help Videos ¥

(A

Method Name Creation Date Creator Status Action
1 Default Analysis Method - CGH 02-May-2011 11:17:01 KMZKIMEY-PCikm1 Public Wiew Export [ |
Zz Default Analysis Method - CGH + SHNP 02-May-2011 11:17:02 KMZKIMEY-PCikm1 Public Wiew Export / | |
/
Help
Task Area (User Guides)

Function Buttons

Zreate Apalysis Method Import Analysis Method

Figure 1
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Window elements
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Window and Command Ribbons Reference

Table 1 Window Elements

1

Element

Purpose

Tabs

Command Ribbon

Manuals/Help Videos

Task Area

Function Buttons

Used to change functional areas of Agilent CytoGenomics 1.5. 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 help available for the program.
The manuals include:

*+ Product Overview

+ Installation and Administration (Administrator tasks)

+ Setup and Quality Review (Scientist tasks)

» Running CytoGenomics Analyses (Technician tasks)

+ Reference Guide (this document)

Help Videos— Short tutorials covering basic tasks in Agilent
CytoGenomics

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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1 Window and Command Ribbons Reference

CytoGenomics Tabs

Table 1 shows the tabs that appear in Agilent CytoGenomics 1.5 and
describes the tasks they contain.

Table2  CytoGenomics Tabs

Tab Tasks

Analysis + Select and run workflows
(Available to Technician, <+ Search for and display workflow jobs
Scientist, Administrator) < Review results in Triage View
Add notes and custom classifications
Change or suppress calls
Display audit summary
Sign off results (Scientist and Administrator only)
Search for signed off samples with similar intervals
» Search for and display aberrations and reports
+ Search for and send results to Cartagenia BENCH
« Start and stop workflows in auto-processing mode
« Display details of automated workflows

Config « Configure analysis methods and workflows
(Available to Scientist » Create and save report templates
and Administrator) + Set up preferences for viewing tracks

» Create static or dynamic tracks

» Set up view preferences for Genomic Viewer

+ Set default data folders, builds, and workflows

+ Create standard notes

+ Display or set program license

+ Set up login parameters and data settings for Cartagenia BENCH
+ Create custom classifications

» Create custom queries

Quality * Import QC data
(Available to Scientist + Create and run search queries
and Administrator) + Create metrics

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

16 CytoGenomics Reference Guide



Window and Command Ribbons Reference 1
Tab Tasks
Content + Set up sample lists and assign sample attributes
(Available to Scientist + Import and export sample attribute files (SAF)
and Administrator) » Import designs
» Import genotype references (required for SNP analysis)
+ Display Feature Extraction protocol information
» Open Feature Extraction program to add or modify protocols and
view images
Admin » Add users and set their roles
(Available only to » Change database configuration
Administrator)
CytoGenomics Reference Guide 17



1 Window and Command Ribbons Reference

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 a tooltip with
its function. Currently-selected commands appear highlighted in orange.

Command ribbon for Analysis

Analysis Config Quality Content Admin

Analyze, ~Monitor Review Report  ~Multi Sample  -Partners  ~Auto-Processing

. : o= _ Running Logs
|'c ’I @ h B & =
| |lo—| ﬁ = N L) 0 o @

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.
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Window and Command Ribbons Reference 1

Table3  Commands for Analysis command ribbon

Command Purpose
Analyze Select and run workflows.
Monitor Display status of workflows. Cancel and delete workflows.

Open Triage View to 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 Search for samples and display results for multiple samples in
the View Aberrations window.

Partners Search for and send data to Cartagenia BENCH.

Auto-Processing Start and stop automated workflow processing, and display a
list of workflows started in auto-processing mode.

Command ribbon for Config

Analysis Config Quality Content Admin

Analysis  ~Workflow Report Tracks Wiews Settings Motes Partners Classification] Query License
£ C e (O )5 = ._; ) j @) =
& & L s < S =

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 available to users with the role of
“Scientist” or “Administrator.” The function of each command appears
when you move the mouse over the command icon in the command
ribbon.
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1 Window and Command Ribbons Reference

Table4 Commands for Config command ribbon

Command Purpose

Analysis Create, edit, and publish analysis methods.

Workflow Create, edit, and publish workflows.

Report Create, edit, and display Cyto Report templates.

Tracks Create and configure display of tracks.

Views Set up default viewing preferences and data display for the

Genomic Viewer.

Settings Set up default settings, including genome builds,
auto-processing workflow settings, and default locations for
reports and results, designs, sample attribute files, and arrays.

Notes Create or change standard notes.

Partners Set up login settings and data transfer selections for
Cartagenia BENCH.

Classification Create custom classifications.
Query Create or edit custom queries.
License Display or enter license information.
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Command ribbon for Quality

Window and Command Ribbons Reference 1

Analysis Config Quality Content Admin

Irnpork Queries| ~Metrics Metric Sets

€ )
RS SR %y

Charts

e

¥

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 only available to users with the
role of “Scientist” or “Administrator.” The function 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.

CytoGenomics Reference Guide

21



1

22

Window and Command Ribbons Reference

Command ribbon for Content

Analysis Config Quality Content
Sample Attribute  ~Design File] ~Ref, Sample

IR R

Admin

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 only available to users with the role of “Scientist” or
“Administrator.” The function 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
Design File
Ref. Sample

Launch Feature Extraction

Import a sample attribute file.
Export a sample attribute file.
Import designs.

Import genotype reference files.

Starts the Feature Extraction program.
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Command ribbon for Admin

Analysis Config Quality Content Admin

Users Database
Q ‘f
Figure 7 Command ribbon for the Admin tab
The commands in this ribbon are described in the following table. These
commands are only available to users with the role of “Administrator.”

The function 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

Users Add users and set their roles.

Database Display and change database connection parameters for client
computers.

CytoGenomics Reference Guide 23



1 Window and Command Ribbons Reference

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, but are available for all user roles.

Analyze window

Analysis Config Quality Content Admin Agpianuals ¥ Help Videos ¥

Analyze, | Maonitor Review Report MultiSample | Partners -Auto-Processing
Stopped Logs

00 %

2IE g

Set up an analysis job

Select Workflow

CGH Default - Image 'y

ESet it as default warkFlow For running the Job

Jab Mame Description
FGH Default - Image_041un2011_7.39.37 lob_CiaH Default - Image_04Jun2011_7,39.37

Import Image Files

Image Mame Global Display Name Array ID Barcode Design File Genome Build FE Protocol Wiew Image in FE Image Mote
US23502418_252192,.,| US23502418_252192,..| 252192413166 1_1 252192413166 21924_20101001 haig <Auto Determine s Wiew Image
US23502418_252192,..| US23502418_252192,..| 252192413166 1_2 252192413166 21924_20101001 haig <Auto Determine s Wiew Image
US23502418_252192,..| US23502418_252192,..| 252192413166 1_3 252192413166 21924_20101001 haig <Auto Determine s Wiew Image
US23502418_252192,..| US23502418_252192,..| 252192413166 1_4 252192413166 21924_20101001 haig <Auto Determine s Wiew Image
US23502418_252192,.,| US23502418_252192,..| 252192413166 2_1 252192413166 21924_20101001 haig <Auto Determine s Wiew Image
US23502418_252192,..| US23502418_252192,..| 252192413166 2 2 252192413166 21924_20101001 haig <Auto Determine s Wiew Image
US23502418_252192,..| US23502418_252192,..| 252192413166 2_3 252192413166 21924_20101001 haig <Auto Determine s Wiew Image
US23502418_252192,..| US23502418_252192,..| 252192413166 _2_4 252192413166 21924_20101001 haig <Auto Determine s Wiew Image

i Add TIFFimags(s) | | |

Hext

Figure 8 Analyze window

Purpose: To select a workflow and select input files.

To open: In the Analysis tab, click Analyze.
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Select Workflow

Job Name

Description

Set it as default
workflow for
running the Job

Next

Window and Command Ribbons Reference 1

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.

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

This is the name you want to use for the workflow job. The job name
appears as an identifier for the workflow run throughout Agilent
CytoGenomics 1.5

The description for the workflow. You can type a new description here.

Used to set the selected workflow as the default workflow for running
workflow jobs. You can select another workflow for a job, but the default
workflow is selected whenever you leave the window and then open it
again.

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 31.
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Import FE Files

Set up an analysis job

Select WorkFlow

CEH+SHP Default - FE file %

E Set it as default workflow For running the: Job

Job Mame Description
kGHHNp Default - FE file 04Jun2011 7.48.24 ob_CGH+SNP Default - FE file_04Junz011_7 . 48.24

Import FE Files

Global Display Mame Dve Flip Design File Gename Build Design Status
1523502418 _752806110004_501_CGH_109_Fel Mormal Z8081_20100921 hg19 Ready
1523502415 _252604110004_501_CGH_109_FelMormal Za0a1_20100921 ha1a Ready
)1523502418_252805110005_501_CGH_109_FelMormal 28081_20100921 hg12 Ready
1523502415 _25260%110005_501_CGH_109_Fel Marmal Z8081_20100921 hg1g Feady
Remove T Add FE File(s) "}

Figure 9

Global Display
Name

Dye Flip

26

Mext

Analyze Window — Import FE Files

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



Design Name

Design Build

Design Status

Remove

Add FE file(s)

Add Designs

Window and Command Ribbons Reference 1

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) must 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) must be reported with the ratio
inverted (test/control)

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 is highlighted in yellow if the build is not the
default build for the program.

This field displays the status of the design file.

e 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 and location was selected for the
design file. When the workflow starts, the program will import the
design file from this location.

Used to remove one or more highlighted samples 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.

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.
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Select Imported Data — Rerun Analysis

Select Workflow
(CGH+SMP Default - Rerun analy'sim
E Set it a5 default workFlow For running the Job

Job Mame Descripkion
I.SNP Default - Rerun analysis_04Junz011_7,51.04 ’Job_CGH+SNP Default - Rerun analysis_04Juri2011_7.51.04

Select Imported Data
Select Design: Select Genome Build:

028081_20100921 'y hgls ¥

Array List Selected Array List

523502418 _252608110006_501_CGH_109_Febl0_1 2 523502418 2528081 10006_501_CGH_109_Feb10 1 1

E

e

et

Figure 10  Analysis Window — Select Imported Data

Purpose: Used to select data already present in the database to use as
input for the workflow. Use this option to rerun an analysis.

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

Select Design  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.

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

Array List Displays the arrays for the selected design and genome build.

Selected Array  Displays the arrays the program uses as input for the workflow.
List
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> 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.
ESS Moves all of the arrays in the Array List to the Selected Array List.
pye Clears all of the arrays from the Selected Array List, and restores them to
their original location(s).
Import Image Files
Set up an analysis job
Select WorkFlow
CGH Default - Image: -
Biet it as default workflow for running the Job
Job Mame Description
ICGH Default - Image_04Jun2011_7.55.00 job_CGH Default - Image_04Jun2011_7.55.00
Import Image Files
Image Name Global Display Name Array 1D Batcods Design File Genome Build FE Protocal Wiew Image in FE Image Mote
U323502416_252192...| USZ3502418_252192,..| 252192413165 _1 _1 252192413163 Z1924_20101001 hai9 <futo Determine > View Image
U5235024168_252192.,,| US23502416_252192...| 2521924131681 _2 252192413168 21924_20101001 hai% <Auto Deberming: View Image
U523502416_252192...| US23502415_252192...| 2521924131658 1 _3 252192413163 Z1924_20101001 hai3 <Auto Determine > View Image
US23502418_252192,,,| US23502418_252192,..| 252192413168_1 4 252192413168 21924_20101001 haid <Aoo Debermine View Image
U323502416_252192...| USZ3502418_252192... 252192413165 2 _1 252192413163 Z1924_20101001 hgi3 <#uto Determine > View Image
Us23502418_252192,..| US23a02418_252192,..| 252192413168 2 2 252192413168 21924_20101001 ha19 <futo Determineg = View Image
Us23502416_252192...| US23502415_252192...| 252192413165 2_3 252192413163 Z1924_20101001 hgi3 <#uto Determine > View Image
Add TIFF image(s) Remave
Next
Figure 11 Analysis Window — Import Image Files
Image Name (Read-only) The file name of the image.
Global Display The Global Display Name for the array. To change the Global Display
Name Name, double-click the name and type the new name.
ArrayID  (Read-only) The unique identifier for the microarray.
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(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.

(Read-only) The design for the microarray is displayed. This design
determines the grid template that is used for finding spots during feature
extraction. If an image is selected that does not have a matching design in
the database, this field will show “Need to import design file” highlighted
in yellow. You must go to the content tab and import the correct design
file before you can run a workflow for the image.

(Read-only) The genome build used for the design file.

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).

If the user selects a protocol, and there is a newer version of the protocol in the database,
the program uses the protocol 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.

Opens the image in the Feature Extraction for Cyto program, where you
can zoom in to examine the image in more detail.

An image note is a sample attribute that is kept with the microarray
image and can be used in queries or included in reports. Once the sample
is imported or analyzed, the Image Note cannot be changed.

Opens the Open dialog box, where you can find and select the image
file(s) to be used for the workflow. See “Open” on page 253.

Used to remove one or more highlighted microarrays 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.
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Describe Samples window

Describe Samples:

Array ID Global Display Name|  QC Report Status Green Sample Red 5ample Polarity Comments Imags Note Gender |
[52805110002_1_1 |1523502418_25280 Mot Extracted Europsan Male (NA1NAZ0409 1 2le |
[52805110002_1_2 | 1523502418 _25280 Hot Extracted ‘oruba Femals (NALMNAZ0409 1 2le |

Import Sample Attribute File [z Show/Hide Attributes @'—J Save Changes f,:'j Cancel Changes

=< 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 Next.

Once a sample is imported or analyzed, you can no longer change any of the default
attributes (Global Display Name, Green Sample, Red Sample, Polarity).

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

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

Green Sample For normal (non-flipped) CGH+SNP samples, click the arrow and select a
genotype reference. For other samples, type the green sample reference
information.
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For flipped CGH+SNP samples, click the arrow and select a genotype
reference. For other samples, type the red sample reference information.

Displays the polarity for the sample. To change polarity, click the box and
select the polarity.

(Optional) Shows information about the image typed by the user (50
characters maximum). After the sample is imported or analyzed, the image
note cannot be changed.

(Optional) Used to select the gender for the sample. Gender is a sample
attribute that can be used to search for samples or use in queries.

Opens the Import Attribute Files dialog box, where you find and select a
sample attribute file to import to the program. For more information on
sample attribute files, see the Setup and Quality Review guide.

Opens the Show/Hide Columns dialog box, where you can select 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 273.

Saves any changes you made in the table.
Cancels any changes you made in the table.
Go back to the workflow Analyze window.

Starts the workflow run.
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Job Monitor window

Monitor a job

Search Type  Job Name ! :" Operator = ! '3" Value Search Reset
No. Job Name Workflow Owner Type Start date and time Status Actions
1 |Workflow_CGH_Import_184pr2011_1... | Workflow_CGH_Impork KMCKINEY-PCikml Manual 18-Apr-2011 12:09:25 Running Cancel Yiew
2 |onTime_kmckiney-PC_13031503397584 | Default Workflaw - CGH + SNPKMCKIMEY-PCikm 1 Autornated |18-Ape-2011 11:12:19 Complete || View Review Delete

Figure 13  Job Monitor window

Search Type

Operator

Value

Purpose: To show and manage workflow runs.

To open: In the Analysis tab, click Monitor.

Monitor a job
Use this area to search for specific workflow jobs.

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

e User

e Job Status

* Type

Used to select a logical operator to use for determining how the value is
used in the search.

Used to type the Job Name or User, or select a workflow Job Status, or
Type from the list.
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Search

Reset

Cancel

View

Review

Delete

Searches the available jobs and displays jobs that match the search
conditions.

Shows all jobs.

This button is active for jobs that are not finished. Cancels 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 65.

Deletes the selected workflow job. In order to delete a job that is in
process, you must cancel it first. You cannot delete a job started by
another user.
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Review window

Agilent CytoGenomics:
Analysis Config Quality Content Admin @Manuals ¥ Help Videos ¥

Analyze, ~Monitor Review Report  ~Multi Sample  -Partners —Auto-Processing
_ - : oo r'_“r\l Running Logs
® Y= B0 o~
© BT e L0 P
Review and sigh out samples

Search Type: | Query Search h# !
Select Query: |Last 10 Records rv: !

Select Records where (QuenyLast 10 Records):

Conditions I Logical Operation |

Last 10 Records | |

Execute
Review and Analyze Samples:

Array ID Global Display Name, QC Report Status Green Sample Red Sample Palarity Comments Image MNake Gender ‘
52953010079_1_1 11523502418 _25296; I Analyzed European Male (NA11A12678 1 Leukemia ale |
52983010079_1_2 |1523502418_25298 1 Checked In | European Male (NATRA12E75 1 Leukemia lale |

| B8 showHide Attributes || | | &

Figure 14  Review window

Purpose: To search for and show microarray samples within a selected
job, and open Triage View to display and sign off results. See “Triage
View” on page 65.

To open: In the Analysis tab, click Review.

Search for samples

At the top of the window, you can search for samples using a Simple,
Advanced, or Query search. The Review, Report, and Multi Sample
windows all let you search for samples using these three methods. For
information on sample search, see “Sample Searches” on page 41.
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Sample table

Samples that meet the search criteria are displayed in the sample table.
(By default, the last 10 records are displayed.) Within the sample table,

you can

¢ See the status of each sample (analyzed, checked out, reviewed, for

example)

¢ Click the sample Status to open a sample in Triage View

¢ Click QC Report to display the QC Report for samples that were feature

extracted in a workflow

e Show or hide attributes in the sample table, but you cannot change
attributes for analyzed samples

The possible sample status and meanings are shown in the following table.

Status

Meaning

Analyzed

Checked Out

Checked In

Reviewed

“Status#”

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

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

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

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.

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 displays ‘Reviewed#'.

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

page 273.

Saves changes made to the array list.

Cancels changes made to the array list.
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Report window

Report window

4@ Manuais v Help Videos ¥

Analysis Config Quality Content Admin

Analyze, Monitor ~Review | ~Report "MUItSampIE

Running Logs

00 %

Partners "Autu-Pm(essng

I® =
0=, EE B

Search Type: | Query Search B,
Select Query: Last 10 Records ‘,ES

Select Records where (Queny:Last 10 Records):
Conditions I Logical Operation |
Last 10 Records | |
| Execute |
Genamic Yiew Eshow Taol Tip
[ # Select Job Array ID |Global Display Nams| Status | Green Sample Red Sample Palariy Comments Image Note Gender |
O ‘Workflow_Import... [252953010079_1_1 (U523502416_252. .. Eurapean Male (1. .. [NA12875 1 Leukemia Male
2 o wWorlflow_Import... |252983010079_1_2|JS23502418_252... European Male (M. .. NA12878 1 Leukemia Male
| WiewReport | Clear Results

Figure 15  Report window
Purpose: Used to search for analyzed samples and display their cyto
reports.

To open: In the Analysis tab, click Report.

Only samples with cyto reports are shown for search results.
NOTE Y p Vi p
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Search for samples

At the top of the window, you can search for samples using a Simple,
Advanced, or Query search. The Review, Report, and Multi Sample
windows all let you search for samples using these three methods. For
information on sample search, see “Sample Searches” on page 41.

Table View
[FFRBEER) Gric ew e
| # Select Job Array ID Global Display MNarne || Status \ Green Sample Red Sample Polarity Image Naoke Gender |
1 @ Worlflow_CGH_Imp... [252529710165_1 1 US23502418_25252. ., European Male (NAL... NAD4S92 b Trisonmy 21 Male
2 O onTime_kmckiney-PC. ., 252608110002 _1 _1 252605110002_1_1 European Male (NAL... NAD4592 1 Male
3 ) |workflow_CGH_Imp... [252206010200_1 2  [U523502418_25220. ., European Male (NALL., [MADB231 1 Male:
4 ) |onTime_kmckiney-PC... [752808110002_1 2 [2526808110002_1_2 European Male (NA1L.., [MADEZ31 1 Male:
5 ) |workflow_CGH_Imp... [2S2206010200_1 1 |US23502418_25220, ., European Male (NA1.., [NAD4592Z 1 Male:

iew Report Clear Results

Figure 16  Table View

Shows results of the search in table form. Lets you display a selected
report in the Manage Cyto Report window. See “Manage Cyto Report” on
page 239.

Show tool tip When selected, a tool tip opens with sample details whenever you move
your mouse over a sample in the table.

View Report Opens the View Report dialog box for the selected sample. See “View
Report” on page 288. When you select a report, it appears in the Manage
Cyto Report dialog box. See “Manage Cyto Report” on page 239.

Clear Results Clears the results of the search from the table.
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Genomic View

!mfm EShDWTOﬂTID Fselect al
* Select Global Display Mame Genome Yiew |
I 1l - I 1 . - 1 - 1 ™~
1 [ |eszansnio00z_1 1 ! 1T !
z 3 ] 5 3 7 g [ 9 | 10|10 [ 12 [ 13 14115 (16/17/18 /192081
f i e 1 N X P al Wl
H A |eszeom110002_1 2 | ! [ !
z 3 ] 5 3 7 T 1 @ [ 10 [ 10 [ 12 [ 13 [ 14 [ 15 (16117 18192081

Figure 17  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 the sample for which you want to show the report.

Show tool tip When selected, a tool tip opens with sample details whenever you move
your mouse over a sample in the table.
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Multi Sample window

Multi Sample window

@Manuals ¥ Help Videos ¥

Analysis Config Quality Cantent Admin

Analyze, Monitor| Review Report ~MultiSample | Partners ~Auto-Processing

. - oo Running Logs
® 5= [ElE]

e NN - 2

Search Type: | Query Search ¥ !
Select Query: Last 10 Records ,E!

Select Records where (Query:Last 10 Ri 3
Conditions Il Logical Operation |

Last 10 Records

| Execute |

Genamic Yisw Eshuw Tool Tip BSslsct All
| # Select Job Array ID ialobal Display Nams| Status | Green Sample Red Sample Polarity Comments Image Note Gender ‘
Leukernia Male

E twiorkflow_Import... [252983010079_1_1|U523502418_252... European Male (M...|NA12878 1
z [ |workftow_Import... |252983010079_1_2|U523502418_252..., Europsan Male (... [NA1 2876 1

Leukemia Male

|| ClearResuls |

| View Aberrations

Figure 18  Multi Sample window

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

results.

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

NOTE Only samples from completed workflows are shown for search results.
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Search for samples

At the top of the window, you can search for samples using a Simple,
Advanced, or Query search. The Review, Report, and Multi Sample
windows all let you search for samples using these three methods. For
information on sample search, see “Sample Searches” on page 41.

View Aberrations Opens the View Aberrations window, with the aberration results for the
selected samples. See “The number of rows and columns in the displayed
tab. The size appears as <# of rows> x <# of columns>.” on page 59.

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

Sample Searches

The Review, Report, and Multi Sample windows all let you search for
samples using Simple, Advanced, or Query search. You select the type of
search with the Search Type selection. The search panes for these search
types are described below.

Simple Search

Lets you find samples that contain a search string that you type.

Search Type  This selects the type of search. This determines what parameters you type
or select for the search conditions.

String Search  This string of characters is used for the search.

Run This searches for and displays all samples that contain the search string.

Advanced Search

Lets you select one or more conditions to use for the search, and
optionally save them as a query.

Search Type  This selects the type of search. This determines what parameters you type
or select for the search conditions.

Sample Attribute Shows a list of available sample attributes to use in the search condition.
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Finds all samples that fall within the Range you set for the selected
attribute.

Finds all samples that match the Attribute value exactly.

Appears if you select Matches Value. Depending on the selected attribute,
shows a list of values to select from, or shows a blank area where you
type the value for the search condition.

Appears if you select Is in range. “Start” and “Stop” values that you type
set the range for the search condition.

Adds the current search condition to the list of search conditions.

Query Search

Lets you select one of the saved queries in the database to search for
samples.

This selects the type of search. This determines what parameters you type
or select for the search conditions.

Lets you select a query from a list of available queries in the database.
Queries are created and saved from the Advanced Search selection, or in
the Config tab.

Runs the selected query and shows samples that match the query
conditions in the Table View and Genomic View.

Select Records where

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

Once a search condition is added, lets you 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.

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

Deletes the selected condition.
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Execute Runs the current search and shows samples that match the conditions in
the Table View and Genomic View. For Report searches, only samples that
have cyto reports are displayed.

Save Query Lets you name and save the current search parameters as a query. Once
you save the query, you can no longer make changes to it.

Partners window

Agilent CytoGen:

Analysis  Config  Quality Content Admin

|| analysis ~Workflow | Report | | Tracks | | Wiews ing
I K@
fc.artagema EENCR

Cartagenia BENCH Login Credentials

Tl R

Please provide Cartagenia BENCH login information.

Partners

WAL : |hitps: fdarwin cartagenia. comfagilent/fauthenticate/

Username ;[

Passward ;[

Test Connection

Data ko be sent ko Cartagenia BENCH

Please select data to be bundled for sending to Cartagenia BENCH.

[ cH Interval Based Aberration Report
W cyta Report (Chromosome images orly)

E Aberration & LOH Report

AgpManuals  Help Videas *

Classification| | Guery License
7 &E

Set Proxy settings

IF your company has  firewall in placs, data transfsr o Cartagenia BENCH will not work unless you enter valid proxy server settings.
Contact your local network administrator if you do not know the required information for your proxy server settings.

[ use Proey ssttings

Proxy Host: I

Proxy Domain: [

Proxy Port: [

Proxy User Mame: [

Proxy Password: [

Apaly

Figure 19  Partners window — Cartagenia BENCH

Purpose: Used to set parameters for transfer of data to Cartagenia

BENCH.

To open: On the Analysis command ribbon, click Partners.
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URL
Username
Password

Test Connection

Use Proxy
settings

a4

Cartagenia BENCH Login Credentials

The URL for the Cartagenia BENCH website login.

Your Cartagenia BENCH user name.

Your Cartagenia BENCH password.

This tests the Cartagenia BENCH login credentials you provided.

Data to be sent to Cartagenia BENCH

The selected reports are sent to Cartagenia BENCH when you run a
workflow that includes data transfer for Cartagenia BENCH.

Workflows must generate the selected reports in order to send data to Cartagenia BENCH.

Set Proxy settings

If the box is selected, the proxy server settings listed are used. If your
corporate network has a firewall, you probably need to use a proxy server
to access the internet. Contact your network administrator for the
information you need for these settings.

CytoGenomics Reference Guide



Window and Command Ribbons Reference 1

Auto-Processing Logs window

¥ Ag[[er-tt CytoGenomics:

Analysis Config Quality Content Admin @Maﬂuals ¥ Help Videos ¥
Analyze, ~Monitor| ~Review | Report MultiSample Partners -Auto-Processing
: — : oo s Running Logs
o |5 B
. LI == = ~)
MNo.  Machine Name User Start Time ast Image Attempt Timast SAF File Attempt Tim# Images Processed # Images Failed # Samples Processes Action
1 kmnckingsy-pe KMCKINEY-PCikm1  D2-May-2011 11:44:07|  02-May-2011 11:44:10 1 a z View

Figure 20  Auto-Processing — Logs window

Purpose: Lists the automated workflows from all clients. Lets you display
a status log for selected workflows.

To open: In the Analysis tab, under Auto-Processing, click Logs.

View Opens a status log for the selected workflow.
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Genomic Viewer

Genomic Viewer is the display of genomic results within Agilent
CytoGenomics 1.5. It includes the three graphical 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.

Genome View Chromosome View

9 10 1 1z 12 14 15 18 17 LE] 19 20 21 22 = ¥
EH E E'[E]ELETE B Er'ﬁE f
AT
Chr 2: 199780349_200458708, 678 Kb 7 \ Custom Position ¥ scatterpiot Y| | &
Chromosome Yiew |~ \ ——
. ] : Lunnay EE Z El T T z L] Z0 70 a0
Esgs 2 T
i g £ ;
El?; g R 5
H = + 8
S +
g1 = ;
gi 2 .
*%‘ g & o
] ’ 5
£ iF+
+ +
; 5 i
2 2 -
™ | - ar
aAw
i <@~ Tah View
Probeflame Chriame Start Stop Featurehum

USZ3502418_752808110004) US23502415_252808110004_5
0.107

-

|a_16_pacoza1sa |chrz 200,137,577 200,137,636 394805 0,133 0,158

\CoH+E8-028081-20100921y | Selected Arrays

Figure 21  Components of the Genomic Viewer in the View Aberrations window
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Genome View
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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

¢ (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 55.

¢ On the selected chromosome, click anywhere to reposition the cursor.
See “The View Cursor” on page 55. This also repositions the cursor in
Chromosome, Gene, and Tab Views.

¢ Right-click anywhere within Genome View to display a menu. If you
click View Preferences, the View Preferences dialog box opens, where
you can set preferences for the display. See “View Preferences” on
page 284.
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¢ (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 k) 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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Chromosome View

Chromosome Name

\W®V\

_ Resize buttons
Chromosome Yiew

422 1 0 1 2 34 |4 oo 1.0 20 20 4.0'
— TN T SNP Data
| Tl -

Detach Button

P31 ! : ! L
pl1.22 ~
[~ Log ratio axis
Cytobands

| Chromosome

q12.3

Scatter plot

The view cursor

Figure 23 Chromosome View (vertical orientation)

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.

e 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 55.

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 55.

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 284.

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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Gene View

Displayed region

Detach button

Joay=) Chr 18: 60552197-61652197, 1.1 Mh
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The view

Panel

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 49.

* Regions occupied by genes appear as small blue boxes. Gene names
appear nearby. You can customize the appearance of gene names. See
“Track Settings” on page 279.

* Log ratio data from selected arrays appear as a scatter plot. You can
also customize the scatter plot. See “Scatter Plot” on page 266.

¢ The location of the cursor matches the location of the cursors in
other views. See “The View Cursor” on page 55.
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Log Ratios

gnal Intensities

SNP Data

Configure Color
and Ranges

o @

[ »

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

¢ You can also display cytobands in Gene View.

* You can also display tracks in Gene View.

Scatter Plot

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 284. Open the scatter plot
command group from Gene View to customize the appearance of the
scatter plot.

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 regions 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 171.

Custom Position

In order to go quickly to a region of interest, use the Custom Position
command group. This appears when you click the arrow next to Custom
Position in Gene View. Type the desired start and stop positions and click
Go.

Gene View buttons

Zooms in to see a smaller region in more detail.

Zooms out to see a larger region in less detail.

When in vertical orientation, scrolls up through the genes and data to
lower- numbered chromosomal coordinates.
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= When in vertical orientation, scrolls down through the genes and data to
—  higher-numbered chromosomal coordinates.

4 When in horizontal orientation, scrolls left through the genes and data to
—  lower-numbered chromosomal coordinates.

» When in horizontal orientation, scrolls right through the genes and data to
—  higher-numbered chromosomal coordinates.

(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.)

Fs

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

Gene View shortcut menu and other actions

e Click anywhere in the plot area of Gene View to move the cursor to
that location. See “The View Cursor” on page 55.

¢ 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:

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 190.

Show Intensity Bar Charts Opens the Create Signal Bar Chart dialog box, where you
select parameters to create a signal intensity chart for the
data. See “Create Signal Bar Chart” on page 189.

Show in UCSC Opens the View Coordinates in UCSC Browser dialog box
where you select track information for display in the UCSC
(University of California at Santa Cruz) Genome Browser. You
can then view the track. See “View coordinates in UCSC
browser” on page 282.
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Command Purpose

UCSC(hg18) Opens the View Gene dialog box with all available genes
listed. Click Search to search for the selected gene in the
UCSC(hg18) database and open the results in your Web
browser.

UCSC(hg19) Opens the View Gene dialog box with all available genes
listed. Click Search to search for the selected gene in the
UCSC(hg19) database and open the results in your Web
browser.

Track Settings Opens the Track Settings 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 “Track Settings” on page 279.

View Preferences Opens the View Preferences dialog box, where you set
preferences for the Genomic Viewer. See “View
Preferences” on page 284.
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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.

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 in View Aberrations window

Table tabs Unselected Selected
array array

)

ProbeMame
A_16_P20176350

| ChiMame Start. Stop. Featurehiom 252808110002 1 2 |[]252808110002 1 1
107,063,130 107,063,159 52620 -0.055 -0.046
57

A_16 107,124,520 107,124,579

 |A_1e_Feo17egss chrid 107,141,016 107,141,075 175340
A_l6_P02991999 chr14 107,152,092 107,152,151 *12025,416405,22011,2...-0.333

A_18_P12137371 chrid 107,167,103 107,167,162 305159 -0.779
A_16_PZ0177079 chrid 107,180,036 107,180,095 394619 -0.561
| la_16_P2n177104 chrid 107,169,831 107,189,890 13515 -0.226
A 15 PEIFFIAN chrid 107 198,703 107,198,762 156435 0,019
Rsi+B8-028001 20100921y | Selected Arrays )
N 7

elected row

\ Design/arrays tabs

Figure 25 Tab View in View Aberrations window

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

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

¢ The selected row of data is highlighted in blue. This row represents
data that corresponds approximately with the location of the cursor.

¢ Columns of log ratio data appear below the names of the arrays to
which they correspond. Deletions are highlighted in red and
amplifications are highlighted in blue. 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.
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¢ 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 25 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:

(6 — 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.

Tab View actions and shortcut menus

¢ 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.
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e Right-click a data table entry to display a menu of actions. The
available actions depends on what window is displayed.
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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 26  Status bar

The Status Bar displays information related to the displayed data. It is
displayed at the bottom of the window.

Cursor position The chromosomal location of the cursor. See “The View Cursor” on
page 55.

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 46.

View Aberrations. =

Aberration Penstrance | [ Show | —Capy Gota Setting | View In Table SHP
] 0 & = & { = = . i
|h\ Ij lH- - L &G || [signal Tktensity. Annokation [ Pl Command Ribbon l
f

2 El 4 5

4"\

Chr 18 P Data Pane Chr 18: 60720632-61820632, 1.1 Mb / o rom comtarriot | [&w
Chromos - —
008840 Gene ¥Yiew o~ 1 Tracks
- - T3 = E} T ] | (i) Th 70 0] H=_ha10_CH 20100203
Rk H [ K / ‘
~
z e
i B - a
<] o
£ = H
= :
Z i
2 I
@ & 1
: ] " - -
PIs “r >
>
Arrays) Shps
ah
Probename tart Stop OH F [l Usz3502+418_2528081 1000 [ US235024 15_2528081 10004
gio
B_16_P2082418 chr1s 61,282,674 61,282,733 0,085 0.221
B_16_P20892441 jchr1g 61,290,565 61,290,924 29361 F0.113 0.0, z
A_16_PS7es185s chr13 61,257,546 61,297,905 &7 0.110 0, v
a_16_Pozase400 chr13 /61,305,017 61,305,076 72073 -0.057 s a
PRI —— T - - PR - Ear— g i
Con+ 5028081201009zt | Selected Arrays /
61270632 | Intra PADM-2 SNP. . LOH  |Default Featur .. |Default Aberra... | | Iog2 ratin Sslected Row = 5666 6855 % 7

Figure 27  View Aberrations window showing CGH+SNP results
Purpose: Used to display results from one or more analyzed samples,

display differential aberrations, and create graphical Probe and Interval
summaries.
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To open: In the Analysis tab, click Multi Sample. 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
results (for users with Scientist role or higher), you must use the Review
function to open the Triage View. See “Triage View” on page 65.

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

View Aberrations command ribbon

Aberration Penetrance Shiow Copy Goto Setting ‘Wiew In Table SHP

= M= M= _
|L\ 1”'- <:) . B Ll {:’ Signal;t‘ensity Annl;ation I

Figure 28 Command ribbon for View Aberrations

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

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

Show

Copy

Go to

Setting

View In Table

Signal Intensity

Annotation
Cytoband Info
Show In Gene View
SNP

Generate Genotype Reference

Opens a menu of selections where you can select to show or
hide the Tab view, Genomic view, Chromosome view, Gene
view, and Cursor.

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
+ Gene view

Lets you search for a specific gene or genomic location.

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 214.

CytoGenomics Reference Guide



Window and Command Ribbons Reference 1

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 “The
number of rows and columns in the displayed tab. The size appears as <#
of rows> x <# of columns>.” on page 59.

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 53.
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 268.

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 204.

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 267.

¢ 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 the 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.
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Triage View

In Agilent CytoGenomics 1.5, Triage View is where you examine analysis
results, change or add aberration calls, add notes and classifications, and
then (for users with Scientist or Administrator role) sign off the results.
You can also search signed- off samples for similar intervals.

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 46.

S rrryrryerrvararyr ST
Triage View : US23502418 252808110006 501 CGH 109 Febl0 1 2 ?hedqed QutKMCKINEY-PCikm
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Figure 29  Triage View for CGH+SNP sample

haia | log2 ratio Eelected Row =1 Sx13

Purpose: Used to review and (for users with role of Scientist or
Administrator) sign off results for completed samples.
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To open: In the Analysis tab, click Review. In the list of analyzed samples,
click the Status for a sample. If the Analyzed Sample dialog box appears
(for samples with multiple results), select the sample results you want to
display, and click OK.

OR

In the Analysis tab, click 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 you want to review.

OR

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

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

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

¢ Checked 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.

e Samples that have more than one analysis result are indicated with a
“#”.

Changes to the call State
In the Amp/Del Intervals or LOH Intervals table, the State of each call
indicates how it was determined.

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

e 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.
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The commands available for the Triage View are described in the following

table.

Command

Purpose

Setting

Show

Copy

CGH acC

SNP QC

Go to

Sample Info

Audit Trail

Search

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 284.

Opens a list of items you can display or hide in the Triage View
window.

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.

Opens the QC Metrics Table dialog box, where you can select a
metric set and display the metrics for the selected microarray.
In this dialog box, you can also show the frequency
distribution of the metrics, and plot selected metrics. See “QC
Metrics Table” on page 259.

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 276. The sample must be analyzed using one or
more SNP algorithms in order to show this table.

Opens the Go to Gene/Gene location dialog box, where you
can search for a specfic gene or genomic location. See “Go to
Gene/Genomic location” on page 220.

Opens the Attributes dialog box, where you can see the
attributes for the current sample. See “Attributes” on
page 160.

Opens the Audit Trail dialog, where you can examine the audit
trail for the sample. Shows a complete list of who checked the
sample in and out, and what changes were made. See “Audit
Trail” on page 163.

Opens the Aberration Search dialog box, where you can search
for specific aberrations. See “Aberration Search” on page 149.
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Command

Purpose

Sample Notes

Change Call

Add Call

Suppress All

Unsuppress All

Auto Suppress

Undo Suppress
Check Out
Check In

Sign Off

Opens the Sample Notes dialog box, with three tabs. In
Sample Notes, you create notes that apply to the entire
sample, and select to show the notes in the cyto report. In the
Amp/Del Interval Notes and LOH Interval Notes tabs, existing
notes for specific intervals are displayed. You select to show or
hide the interval notes in the cyto report. There is also an
option to add one or more predefined Standard Notes to the
sample and select to show them in the cyto report. See
“Sample Notes” on page 265.

Opens a menu where you can add, suppress, and unsuppress
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 150.

Suppresses all intervals for the current chromosome. The
Suppress boxes for all intervals are selected.

Removes suppress from all intervals of the current
chromosome.

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 164
and “Create Track” on page 190.

Removes suppress from all intervals of all chromosomes.
Checks out the sample so that you can make changes.

Saves your chagnes 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. (Only users
with a role of Scientist or Administrator can sign off samples.)

Amp/Del Intervals and LOH Intervals table actions

Suppress

Select to suppress an individual aberration call in the table.

Right-click to open a menu that lets you perform the following tasks:
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Menu item

Function

Search similar interval

Change search threshold

Add classification to this
interval

Add classification to all
unclassified intervals

Remove classification from
this interval

Remove classification from all
intervals

Opens the Search similar interval dialog box, where you can
search signed-off samples for similar intervals with a selected
classification, or using a pre-defined query. Classifications and
queries are defined in the Config tab (Scientist or
Administrator). See “Search similar interval” on page 268.

Opens the Change search threshold dialog box, where you can
change the threshold parameter for the search. A higher value
makes the search more stringent. See “Change search
threshold” on page 164.

Opens the Add classification dialog box, where you select a
classification to add to the selected interval. See “Add
classification” on page 152.

Opens the Add classification dialog box, where you select a
classification to add to the selected interval. See “Add
classification” on page 152.

Opens the Remove classification dialog box, where you select
and remove a classification from the interval.

Opens the Remove classification dialog box, where you select
and remove a classification from all intervals within the
selected chromosome.

If you select to show a classification in the Ul, a column appears for that classification in
the Tab View. The number shown in brackets next to the classification name indicates the
total number of intervals with this classification. The number in the column indicates the
number of samples with this classification for the selected interval.

Edit Opens the Edit Aberration dialog box, where you can change the selected
aberration call. See “Edit Aberration” on page 203.

Notes Opens the Notes dialog box, where you can type information about the
selected aberration call, and select to show notes in the cyto report. See

“Notes” on page 251.

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

Description

Find in column

Opens the Find in column dialog box, where you can search for
a specific text string within the column you clicked. “Find in
column” on page 213.

¢ Right-click a gene name to open a menu with the following options:

Option Description

OMIM Opens your Web browser, and passes the gene entry you

DGV(hg19) clicked as a search string to the selected database. If more

DGV(hg18) than one gene is availa}ble ina particular Iocat!on, you must

UCSC(hal9 select the gene for which you want to display information.
(hg19) Genes that have OMIM Ids are colored in blue, or in red for

UCSC(hg18) morbid type. If a gene does not have an OMIM Id, the OMIM

MCBI Entrez selection is not available.

PubMed

GO

KEGG(HUMAN)

Google

Customize Link

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 192.

Custom Position

Lets you type custom start and stop locations to move the cursor within
the Genomic Viewer. See “Custom Position” on page 52.

Scatter Plot

Lets you customize the scatter plot shown in the Gene View. See “Scatter

Plot” on page 52.
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Status Bar

Shows the status of the current sample, including algorithms used. See
“Status Bar” on page 59.
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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 or Administrator.

Analysis Method window

Agilent CytoGenomics:
Analysis Config Quality Cantent Admin @Manuali ¥ Help Videos *
Analysis  ~Workflow Report- [ Tracks Views Settings Motes Partners ~Classification] ~Query License
S A : =5 €0 g @
AR R e e =
No. Method Name Creation Date Creator Status Action
1 Default Analysis Method - CGH 0z-May-2011 11:17:01 KMCKIMEY-PC Rl Public Wigw || Export [ |
2 Default Analysis Method - CGH + SNP 02-May-2011 11:17:02 KMCKIMEY-PCkml Public Wigk || Export [ |
| Create Analysis Method || Import Analysis Method

Figure 30  Analysis Method window

Purpose: Create and manage analysis methods.

To open: In the Config tab, click Analysis.

72 CytoGenomics Reference Guide



View/Edit

Export

Delete

Create Analysis
Method

Import Analysis
Method

Window and Command Ribbons Reference 1

Opens the Analysis method setup window, where you can change the
selected analysis method. See “Analysis Method Window” on page 91.
Changes to published (public) analysis methods or methods created by
other users (private) must be saved as a new analysis method.

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. See “Analysis Method Window” on
page 91.

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

Agilent CytoGenomics

Analysis Config Quality Content Admin P Manuals ¥ Help Videos ¥
fnalysis ~Workflow ~Repart- [ Tracks—| Views Settings Motes Partners -Classification Query— - License
= ~ —
= L fon = @ &9
AN el 2 B e SHE
No. Workflow Name Creation Date Creator Status Action
1 CGH+3SMP Default - FE file 18-May-2011 20:53:34 KMCKIMEY-PClkml Public Yiew Export | |
2 CEH+SMP Default - Rerun analysis 18-May-2011 20:55:54 KMCKIMEY-PClkrnd Public Yiew Export | |
g CGH Default - FE file 18-May-2011 20:56:40 KMCKIMEY-PClkml Public Yiew Export [ |
4 ZGH Default - Rerun anakysis 18-May-2011 20:57:25 KMCKIMEY-PClkml Public Wiew Export | |
g CGH Defaulk - Image 22-May-2011 05:28:53 KMCKIMNEY-PCkml Public Yiew Expart [ |
6 CGH+SNP Default - Image 22-May-2011 05:28:53 KMCKIMEY-PClkm1 Public e Expart | | |
| CreateWorkflow || Import Workflow

Figure 31  Workflow window

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

View/Edit Opens the Workflow setup window, where you can change the selected
workflow. See “Workflow Window” on page 96. Changes to published
(public) workflows or workflows created by other users (private) must be
saved as a new workflow.

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, 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. See “Workflow Window” on page 96.

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.

Default Workflows

The program comes with the following default workflows.

Workflow

Used to

CGH+SNP Default - FE file

CGH+SNP Default - Rerun
analysis

CGH Default - FE file

CGH Default - Rerun analysis

CGH Default - Image

CGH + SNP Default- Image

Analyze CGH+SNP files already extracted by Agilent Feature
Extraction or Feature Extraction for Cyto software. Uses
extracted files with a .txt extension.

Reanalyze CGH+SNP samples already in the Agilent
CytoGenomics database

Analyze CGH files already extracted by Agilent Feature
Extraction or Feature Extraction for Cyto software. Uses
extracted files with a .txt extension.

Reanalyze CGH samples already in the Agilent CytoGenomics
database

Perform feature extraction and analysis of CGH .tiff image files
created by a scanner

Perform feature extraction and analysis of CGH + SNP tiff
image files created by a scanner
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Report window

Agilent CytnGemjmchs:

Analysis Config Ouality Content: Admin @Manuals ¥ Help Videos ¥

Analysis  ~WorkFow Report Tracks Wiews Settings Motes Partners Classification] ~Cuery License
= -~ —_
e i ® % = (@) y

ARG B R g it SRt e s L) B
No. Template Name Creation Date Creator Action

1 Default Cyto Report Template - CaH 02-May-2011 11:17:01 KMCKIMEY-PCikrnl Wiew Edit Delete

2 Defaulk Cyko Report Template - CGH + SHP 02-May-2011 11:17:01 KMCEIMEY-PCikmi Wigw Edit Delete

3 Template_1 02-May-2011 05:49:30 KMCKIMEY-PCikmi Wi Edit Delete

Create Template

Figure 32  Report window
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Purpose: Create, display, and change cyto report templates.

To open: In the Config tab, click Report.

View/Edit Opens the Edit Cyto Report Template dialog box where you can display or
change the selected report template. See “Edit Cyto Report Template” on
page 205. Changes made to report templates must be saved as a new

template.

Delete Deletes the selected report template. You cannot delete default report

templates, or templates that were created by another user.
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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 180.

Tracks window

[ Agilent CytoGenomics =)
Andysis Config  Qualty  Content  Adwin 4@ Manuzls ¥ Help Videos ¥
Analysis  ~workflow Report Tracks Wiews ing: Mates Partners Classification) - Query License
B 9 e ru Pk iiles) 7 @
E | @ bk || E& || w2 2 3 NI
Track Search
Search in calumn | Genome Buld 41 cperator — & yalue hgt7 2l | searh Resst
| | No. Track Name Last updated Source Type .enome build Owner Show in UT an in Reporl Action
"
Genes 04-Jun-2011 DA:57:49 (CytoGenomics preloaded Static BED hg19 GLOBAL E @ Detail ( )
1 Hs_hgl9_CHY_20100203 04-1un-2011 0 9 (CytaGenamics prelosdad Static BED hata GLOBAL E B Detai Delsts
2 B B Detail Delete i
3 Hs_hq19_CytoBand_20100203  [04-Jun-2011 06:57:49 (CytoGenomics preloaded Static BED hals GLOBAL B () Detail Delets
4 Hs_hgl9_Gene_2010020% 04-Jun-2011 06:57:49 CykoGenomics preloaded Static BED hgld GLOBAL E E Detail Delete
5 Hs_hgl9_miRHA_Z0100203  |04-Jun-2011 O6:57:49 (CytoGenomics preloaded Static BED hg19 GLOBAL B ) Detail Delets
] Hs_hgl9_PAR_20100203 04-Jun-2011 06:57:49 CykoGenomics preloaded Static BED hagl? GLOBAL E E Detail Delete
7 Hs_hgié_CHY_201002073 04-Jun-2011 06:57:49 (CytoGenomics preloaded Static BED haig GLOBAL B s Detail Delete
8 | Hs_hglf_cpalsland 20100203 |04-Jun-2011 06:57:49 (CytoGenomics preloaded Static BED hala GLOBAL B B Detail Delets i
o o Ltn retoneod ameonnnn Ima v anes e e i Jp— Loen R = = = = i
Up Dawn
Wisualization Parameters
Genes Tracks Font
e =
Crientation (Degrees) F5.U ESh“W Annotations Font SE_H_SSEHF_ _ v
[Fshow Overlaid Font Style Reqular 53
[ show gene symbols in Gene view Fort Siee 0 i
Note: Only tracks with genome build same as genome build of selected sample(s) are visible in the gene view.
Import Track From BED File Create Track From Query | |

Figure 33

Tracks window

Purpose: To import and set up the appearance of tracks in the Gene View.
Tracks are additional graphic displays of genomic information that align
with genomic coordinates in Gene View. There is a set of preloaded tracks,
and you can also load tracks from an external BED file, or create one
from a query.

To open: In the Config tab, click Tracks.
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Apply

Search in column

Operator

Value

Search
Reset

Import Track
From BED File

Create Track
From Query

Apply

Track Name
Last updated
Source

Type

Genome build

Owner

Show in Ul

78

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

Track Search

Lets you search for a track by Genome Build, Type (Static or Dynamic
BED) or by User.

The parameter to compare for the search. (Genome Build, Type, or
User/Owner)

The logical operator that will be applied to the search. Selection of “=”
requires that the entire value match the search. Selection of “contains”
(User only) finds matches that contain the typed value.

Area to type or select the comparison value for the search. If search type
is “User,” you must type the user name in the format domain\username.

Executes the search and displays the results in the track table.
Resets the table to the default display.

Opens the Import Track dialog box, where you select a track file to
import, and give it a name. See “Import Track” on page 233.

Opens the Create Custom Tracks dialog box, where you can create a track
using an interval classification and selected sample attribute. See “Create
Custom Tracks” on page 179.

Applies changes made in the window.

Tracks Table

Name of the track already loaded or imported.

Date and time the track was last changed or updated.

Shows where the track originated.

Indicates whether the track is a Static or Dynamic BED type.
Shows the genome build associated with the track.

Shows the user who created or imported the track. For preloaded tracks,
displays “Global”.

When the check box is selected, the track is shown in the Gene View.
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When the check box is selected, the track information appears in all the
reports.

Opens the Track dialog box that shows information for the selected track.
See “Track” on page 278.

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

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 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.

Select the font type, style and size for the gene annotations that appear in
the genomic viewer.

CytoGenomics Reference Guide 79



1 Window and Command Ribbons Reference

View Settings window

E Agilent CytoGenomics

Analysis Config Ouiality

Analysis  ~Workflow Report

 AREC-R

View Alignment

Qrientation

Ohorizontal @) vertical

Data Yisibility

View | All views "3!
EScatter Flot

Tracks

Admin

Settings Motes
e =
28 \WEr

Conkent @Manuals ¥ Help Videos ¥

Yiews Query License

OWiE

Partners —Classification
@)
&=

Rendering Style

@overlaid  (Dstacked

Rendering patterns

Design bype cen | S
Styles
Log Ratios + sign s 1

[ areen intensity

ESNF Copy Mumber

Configure Scales

Log Ratios

Enberratmn ELDQ ratio error envelope Green Inkensity + sign 'y !
Red Intensity Circle - i
Aberration Semi transparent Flled 4

ER’é’d"théﬁsﬂé

MLon

I

Configure Coloring schemes

Signal Intensities

Log Ratios Signal Intensities
[ rety | Bacoly  range (10 | A cotorby B cotorty
Log Ratio Yalues | % Channels s
SNP Data Scatter Plot (Chr View)

Point Size [3_ N !

SNP Data

EApply Range F

Eshuw SMP Data Panel

Configure Calor and Ranges

[ show cytoband info in gene view

Apply

Figure 34  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 46.

To open: In the Config tab, click Views. 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).

1

Option

Description

Orientation

Horizontal

Vertical

Rendering Style

Overlaid

Stacked

Stacks Genome, Chromosome, and Gene Views horizontally in the
main program window. Genomic locations appear across the bottom
of each view.

Displays Genome, Chromosome, and Gene Views from left to right as
side-by-side panes in the main program window.

In Chromosome View and in Gene View, displays data and results as a
single, combined pane for all arrays. (Default)

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

Scatter Tool Tip

Aberration

Log ratio error
envelope

Green Intensity

The plot(s) of individual log ratio, intensity, or probe score data points.

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.

The result of the selected aberration detection algorithm.

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

Select the check box to display green raw signal intensity.
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Option

Description/Comments

Red Intensity
SNP Copy Number

LOH

Select the check box to display red raw signal intensity.

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.

Select the check box to display the LOH (Loss/Lack of Heterogyzosity)
regions for CGH+SNP samples. Note: LOH regions are 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 can 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

Green Intensity
Red Intensity

Aberration

SNP Copy Number
LOH

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

Select the symbol to use for display of the green raw signal intensity.
Select the symbol to use for display of the red raw signal intensity.

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.

Select the symbol to use for showing SNP Copy Number.

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

Configure Scales 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.

Scatter Plot (Chr  Select a point size to use for display of scatter plot data points in the
View) Point Size  Chromosome View.

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 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.

CytoGenomics Reference Guide 83



1

84

Window and Command Ribbons Reference

Apply

To do this Follow these steps

Show or hide SNP data panel ~ + To show the SNP data pa
Panel check box.

+ To hide the SNP data pan
Panel check box.

nel - Select the Show SNP Data

el - Clear the Show SNP Data

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 171 for

more information.

Applies changes without closing the dialog box.
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Settings window

Agilent Cyt;Enumic; e

Analysis Config Quality Content Admin &P Manuals ¥ Help Videos ¥

| Analysis ~Workflow | Report | [ Tracks | Misws Settings— | Notes Partners [ Classification| | Query | | Licenss
- e o = &9 1 =
I AR e g I -3 R e e g it Sl =]

[ Ginbal Settings) Lacal Settings’ (Auto-Frocessing Settings

These settings will be commen to all CytoGenomics client software connected to the same CytoGenomics server installation.

Genome Build Ssttings

Default Genome Build: 'hg19 | #‘j

[ #llow using genome build other than default genome buld

(Select this option if you want to run warkflows with design files From all genome builds. )

|| [ allow runring of analysis with different desian files than were used for Featurs Extraction

(Select this option if Feature Extraction was done with an earlier design file and now you want to finish analysis with a different design file.)

Qubpuk Settings

@) use Global Display Name
| (Duse sample Attribute Fields | |

(¥ou may select one or & combination of mors than one sampls attribts Fields to name the sign out rsport and sampls output dirsctory.)

Figure 35  Settings window

Purpose: To set the default settings to use for program data.

To open: In the Config tab, click Settings.

Global Settings tab

These settings are applied to all CytoGenomics clients connected to the
server.

Default Genome The selected genome build is set as default for all samples.
Build

Allow using When selected, workflows with design files from all genome builds are
genome build  allowed.
other than default
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Allow Run
Analysis with
different design
file as Feature
Extraction

User Global
Display Name

Use Sample
Attribute Fields

Apply Settings

Select Qutput
Directory

Select Array
Input Directory

Select Design
Input Directory

Sample Attribute
File Input
Directory

Apply Settings

Default Workflow
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When selected, allows analysis of samples using a different design file
than the one used when the sample was feature extracted.

When selected, the Global Display Name for a sample is used for naming
reports and the results output folders.

When selected, the sample attributes you select are used for naming the
report and results output folders.

Accepts and applies the changes you make to this tab.

Local Settings
These settings are only applied to the client you are logged into.

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

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

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

Type the name of the path to use for sample attribute files, or click
Browse to browse to and select the folder.

Accepts the displayed folders for default locations.

Auto-Processing Settings

This tab is used to set data folders and default workflows for workflows
run in auto-processing mode. These settings apply to all clients connected
to the server.

Sets the default CGH and CGH+SNP workflows. The selected workflows
are used to set the default workflow for new designs that are imported to
the database.
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This area is used to select a default workflow for each array design in the
database. During an auto- processing workflow, the program detects the
array design for each image as it is placed in the auto-processing input
folder and uses the associated default workflow to process the image.

Type the name of the path where tiff images are placed for
auto- processing workflows, or click Browse to browse to and select the
folder.

Type the name of the path where auto- processing workflows look for SAF
files, or click Browse to browse to and select the folder.

Type the name of the path to use for saving used sample attribute files
during automated workflows, or click Browse to browse to and select the
folder.

Type the name of the path to use for output of results and reports during
auto- processing workflows, or click Browse to browse to and select the
folder.

This is the number of times the program attempts to process an image
during an auto-processing workflow before setting the status of the
workflow to “failed”.

When this is selected, tiff image files will not be moved from the Tiff
Image Input Directory after processing.

When this is selected, tiff images are moved from the Tiff Image Input
Directory to the Automated Workflow Output Directory after the sample is
processed.

When this is selected, tiff images are moved from the Tiff Image Input
Directory to this folder after the sample is processed. The Browse button
lets you browse to and select the location.

Used to apply any changes made to the Auto-Processing Workflow
Settings.
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Notes window

Agilent CytoGenomics:

Analysis _Config Quality Cantent Admin ﬂManuals ¥ Help Videos ¥
Anakysis  ~Wworkflow Report Tracks Wiews Settings MNotes Partners ~Classification) ~Query License
AR C % = e Vs @
K @ 7 ¥ =2 5 SSHE
Nou Name Text Created By Lask Updated By Laskt Updated On Action
1 |[CHRZ The abetration on chromaosome 2 p2.6 is known to b... KMCKIMNEY-PCikmi KMCEINEY-PClkmi 02-May-2011 12:40:08 | | view/Edit | Delete
2 | S0P See SOP 43704 EMCKINEY-PClkm1 KMCEINEY-PClkml 02-May-2011 12:40:30 | | view/Edt || Delete

Create Standard Note |

Figure 36  Notes window

Purpose: Used to create or edit standard notes.
To open: On the Config command ribbon, click Notes.

Create Standard Opens the Standard Note dialog box, where you type a note and name it.
Note Standard notes are available from all clients to add to sample sign- off
reports.

View/Edit Opens the Standard Note dialog box, where you can see or edit the
selected standard note.

Delete Deletes the selected standard note.
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Classification window

Analysis Config Quality Cantent Admin QManuals ¥ Help Videos ¥
Analysis  ~WorkFlow  ~Report | [ Tracks—| [ Views Settings MNotes Partners ~Classification) Query— ~License
L @, 4 = @) ﬁ ) =
CARRC) 7 || &= || 5o8 12 e ( L E
Classifications
©n this page, you can create and manage a set of terms For interval classification.
Far example, if vou create a term, 'benign', then in the Triage view, when you right-click an aberrant interval, you may apphy this term to that interval,
In Triage view, you may also search inkervals and samples by Classification terms.,
In addition, you can choose one of these Classifications to be shown as a new column in the Triage view,
No.  Show as column in Triage view Name Created By Creation Date Action
1 Pathagenic KMCKINEY-PC kL 0z-May-2011 08:51:15 Delete
z B Benign KMCKINEY-PC km1 02-Mary-2011 08:51:23 Delete
Create Classification Apply

Figure 37  Classification window

Create
Classification

Show in Triage
View

Delete
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Purpose: Lets you create custom interval classifications. You then apply
classifications to aberrant intervals in the Triage View.

To open: On the Config command ribbon, click Classifications.

Opens the Create Classification dialog box, where you type the name for
the classification.

Used to select a classification to show in Triage View. A column for the
selected classification is added to the Triage View table.

Deletes the selected classification.
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License window

Andlysis  Config  Qualiy Content Admin 4gp Manuals ¥ Help Videos ¥

Analysis  ~Workflow Report Tracks Wigws Settings Notes Partners ~Classification] ~Query License
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Flease provide license information ko activate the Functionality of Agilent CytoGenomics,

Host ID = 00-23-4D-2C-9B-99

Please paste your license text in the area below:

EATURE cyto_permanent agilent 2011,0215 15-may-2011 uncounted |, HOSTID=ANY SIGN="0051 E4CE 26C4 1607 6215 922E BESA E200 D1%E | 1670 1299 340F SAB3 93F5 AATL"

Figure 38 License window

Purpose: Show or enter a license for Agilent CytoGenomics 1.5.
To open: In the Config tab, click License.

Please paste your Copy and paste your license.
license in the
area below

Apply Click to apply the license to your program.
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Analysis Method Window

Analysis method

Analysis Method
Method_CGHL

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.

Description

. ~— Analysis method name and description

Figure 39

Filter Before Analysis
[ pesign Level Filker
E Feature Level Filker

E Array Level Filker

Combining Replicates
E Intra-Array Replicates

Normalization
E GC Carrection

E Centralization

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

SNP Algorithm
E SMNP Copy Mumber

[ on

Filter After Analysis
E Aberration Filter

ADM-1 Parameter Panel
Description

The Aberration Detection Method 1 {ADM- 1) algarithm identifies all aberrant intervals in a given sample with consistently high or low log ratios based
on the statistical score. The ADM algarithms automatically determing the optimal size of a statistically significant aberration.

Parameter panel for selected item

pd

Thieshold / Nesting Level
Eo [ fpply Mesting Fiter
0.1 J’n 50 | EFuzzy Zero
L
ry
¥
| Save As Publish |

Analysis method parameters

Action Buttons

Analysis method setup

Purpose: Used to set parameters for an analysis method.
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To open: In the Config tab, click Analysis. At the bottom of the window,
click Create Analysis Method to create a new analysis method, or click

View/Edit or View to edit an existing analysis method and save it as a

new 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 135.

Feature Level Filter Opens the Feature Level Filter Parameter Panel. See “Feature Level
Filter Parameter Panel” on page 137. 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 129. 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:
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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.

Normalization

Select any of these options:

Option

Description

GC Correction

Centralization

Corrects for artifacts by performing a regression fit to GC contentin a
specified region flanking the probes. GC Correction is recommended
for CGH, SNP Copy Number and LOH analyses. See “GC Correction
Parameter Panel” on page 139.

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 309.
All of the aberration algorithms can use the Centralization calculation,
used to normalize data. Centralization is recommended for CGH, SNP
Copy Number and LOH analyses. See “Centralization Parameter
Panel” on page 131.

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 301.
Select one of these options:
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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 147. For a discussion of the Z-Score algorithm, see
“Z-Scoring for Aberrant Regions” on page 322.

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 127. For a discussion of the
ADM-1 algorithm, see "ADM-1" on page 325.

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 128. For a discussion of the ADM-2 algorithm, see
“ADM-2" on page 328.

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:
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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 145. For more information
on the SNP Copy Number algorithm, see “SNP analysis
algorithms” on page 304.

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 141. 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.

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 125.

Genomic Boundary

A genomic boundary lets you focus your analysis on specific areas in the
genome, based on the list of regions listed in the selected track. A
genomic boundary includes or excludes aberrations detected within a
specified track. See “Genomic Boundary Parameter Panel” on page 140.
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Workflow Window

Workflow

“workflow_CGH_Import 'y

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
all users.

Description

~— Workflow name and description

Input
) Import FE Files
@) Select Imported Data

O Image Files

Metric Evaluation

E Metric Set Array Filter

Analysis
E Run Analysis

Reports

g CGH Aberration Repork
g Cyto Report

E SMP Genotype Report

E Aberration & LOH Report

Send data

[ cartagenia BENCH

A

CGH Aberration Report Parameter Panel

Deserpten Parameter panel for selected item

e

Repork Type———————— Cutput Farrnat Flat Interwval
Oprobe Based @ Complete Genome FReport Flak Intervals
@Interval Based

)Probe & Interval Based

Save Save As | | Save And Close Close

Workflow parameters \

Figure 40

96

Action buttons

Workflow setup

Purpose: Used to create or change a workflow.

To open: In the Config tab, click Workflow. At the bottom of the window,
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 124.

Input

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

Table 8  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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Table9  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 133.

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 134.

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 146.

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.

Send data

In order to automatically send results to Cartagenia BENCH, the box must
be selected. Only workflows with this box selected send data to Cartagenia

BENCH.
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1
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Irnpork Queries | Metrics Metric Sets Charts
7
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Search o ArrayID Author Extractionfame | Amk Cy3 used(ug) | Armk CyS used(ug) | Array Fab date Array bype: ArraySet Comments
 —- ] L S [KMCKINEY-PCikml [US23502418_252. .
" |r_z=z0eninzon_1_e [RMCKINEY-PClkni |LIS2350248 252,
4 ] | B ¥ |3 [poemesrinisr_i_L KMCKINEY-PCIkmL |U523502418_252. .,
4 |257529710157_1_2 |KMCKINEY-PCikml|UISZ3502418_752. .,
[ERLISSLTS = |5 |z5z529710185_1_t [fMCKINEY-PCikml |US23502418_252. .,
A Querles 6 [252008110002_1_{ KMCKINEY-PCikml [LI523502418_252. .,
el 7 |?52008110002_1_2 [KMCKINEY-PCikmL |UIS23502418_252. .,
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- R
Number of extractions: 7
e ] 4
Figure 41  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 program tab bar, click Quality.

Navigator

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

CytoGenomics Reference Guide

99



1 Window and Command Ribbons Reference

Search pane

The Search pane lets you find all occurrences of an entire name or
specific search string in the 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
1
|
: ~
Search
Bsiae" X Search Button
_ Mext [
Q ; \ Search term clear button
Scroll buttons Pane List button

Figure 42  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.

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

Searchtermbox 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”.

Panelist 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.

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

14

Extractions x Extractions

Run Query
Delete Query
Renarme Query
Edit Query
Export Query

Figure 43  Extractions Navigator Options

Menu item Description

Add New Query Opens the Query Builder dialog box, where you define and
save a new Quality query. See “Query Builder Dialog Box" on
page 263.

Import Query Opens the Import Query Result dialog box, where you browse

to and select a query file to import.

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 a metric set to see the following options in the Metric Sets
pane:
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Metric Sets
4

Add Mew Metric set

Irnport Metric set

Delete Mettics

Metric Sets > 8
"4 Metric Sets

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

Export Metric set

oo o

Figure 44  Metric Sets Navigator Options

Menu item

Description

Add New Metric set

Import Metric set

Delete Metrics

Edit Metric set

Duplicate Metric set

Delete Metric set

Rename Metric set

Export Metric set

Opens the Metric Set Configuration dialog box, where you
define and save a new metric set. “Metric Set Configuration
Dialog Box: Add Metrics to Metric Set Tab” on page 241.

Opens the Import Metric Set dialog box, where you browse to
and select a metric set file to import.

Opens the Delete Metrics dialog box, where you select metrics
you want to remove from the database. See “Delete
Metrics” on page 196.

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 241.

Opens the Duplicate Metric Set dialog box, which lets you
enter a name for the metric set to be copied.

Permanently removes the selected metric set from Agilent
CytoGenomics 1.0 Quality tools.

Opens the Enter New Name dialog box to change the name of
the selected metric set.

Opens the Export Metric Set dialog box, identical to when you
click Metric Sets in the Quality tab and then select Export.
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This pane displays a list of charts that were created in or imported into

Quality tools.

Right-click a chart name to see the following options in the Charts pane:

Charts

J & Add New Chart | J

Edit Chart
Delete Chart:
Rename Chart

Figure 45 Charts Navigator options

Menu item

Description

Add New Chart

Edit Chart

Delete Chart

Rename Chart

Appears when you right-click Charts folder. Opens the Chart
Configuration dialog box where you set up and name a new
chart. See “Chart Configuration” on page 165.

Opens the Chart Configuration dialog box, identical to clicking
Charts in the Quality tab and then selecting Edit. See “Chart
Configuration” on page 165.

Permanently removes the selected chart from Agilent
CytoGenomics 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.
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 1.5 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 Commenks
1 252206010200_1_1 [KMCKINEY-PCikml  [US23502418_252...
z [252208010200_1_2 [KMCKIMEY-PCikml [US23502418_252...
3 [252529710157_1_1 [KMCKIMEY-PCikml [US23502418_252...
4 [252529710157_1_2 [KMCKIMNEY-PCikml [US23502418_252...
5 [252529710165_1_1 [KMCKIMEY-PCikml [US23502418_252...
6 [252808110002_1_1 [KMCKIMNEY-PCikml [US23502418_252...
7 |252808110002_1_2 [KMCKIMNEY-PCikml [US23502418_252...
Figure 46  Extractions displayed in Quality window
To change the order of the columns in the table, drag the column headings
to the desired positions.
Quality Table- Metric Sets
Double-click a metric set name in the Navigator to see the metric set
displayed in the table. See the figure below:
'\§ | IMetric Mame Expression Upper Limit Upper Warning Linit|[Lower Warning Lirnit Lower Limit Calculation Type Defined by Date Created
1 |IsGoodGrid IsGoodarid WEY WEY 1.0 1.0 Manual 07-Jul-2009 18:15
2  |AaddErrorEstimate. .. [AddErrorEstimate. ., [12.0 5.0 A A TManual 11-Aug-2009 18:3
3 |anyColorPrentFe. .. [AnyColorProntFe,.. [15.0 5.0 A A TManual 11-Aug-2009 18:3
4 |JoMonCtriMedPren.. . [gNonCkriMedPren. ., [15.0 10.0 A 0.0 TManual 11-Aug-2009 18:3
5 |aTotalSignal7Spetile [gTotalSignal?Spctile |MA A A A Manual 12-A0g-2009 14:2
6 |LabelingSpike-Ins... (0.5 * { gdmrz85G. ., |NA A A 2.5 TManual 12-A0g-2009 14:2
7 |Hvbspike-Insignal  [0.5 * { gdmr3cen. ., NA A A 2.5 TManual 12-A0g-2009 14:2
g  |stringencySpike-1... [gdmr3ProbeRatio  |MNA A A A TManual 12-A0g-2009 14:2
Figure 47  Quality table — metric sets
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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"
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Figure 48  Charts View

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

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

Select Selects all or none of the available metrics to include in the chart.
All/Deselect All

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

Copy Chart 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.

Type 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. (Available to users with role or
Scientist or Administrator.)

Content tab — Sample Manager window

Agilent CytoGenomics FEFER
[ analysis  Confia  Qualty | Combemt  Admin . g epvideos |

dgpmanuials ¥ Help videos ¥

Sample Attribute  ~Design File | ~Ref. Sample C d be
= - - e COmmand Ribbon
T u L Sample Search Pane

" Sample Search A/

Review and sign out samples

Search
£ Search in column 1'% Cperator | = I cj walue = | Search Reset
Array 1D Global Display Name|  QC Repart Status Green Sample Red Sample Polarity Comments Image hote

Array Data = [ps2206010200_1_1 |I523502415_25220 C Report Analyzes European Male (MA1TNAGG62 1 il
_4 Array Data S2206010200_1_2 |JS23502418_252201 QC Report Aanalyzes European Male (MALNADSE21 il
-] Imported FE Data 52206010200_1_3 |1523502418_252201 C Report Analyze European Male (NALNADSG21 1
52206010200_1_4 |1523502418_25220  Report Analyzes European Mals (MALTNADZEZ 1 1
52808110004 1 115235 _252801 Analyzes European Male (A1 NADZAZ 1 1
526081 10004_1_2 | 1523502 W_25200) Analyze: European Male (MALNADS621 1

77777777 “r

Genotypes 3

;Jﬁenvﬂnt:du;l‘:e:mal (NA18507_w1) Sample Manager Table Utlllty Buttons
+ Europear iible (uatoss
i aruba

Ley Data Navigator

Europea

— s
Sample Manager -
(2 ShowHids Attributes £ Add/Edit Attribute 2 Add Array T & Remove Arrdy 1D(s) ] save changes %] Cancel Changes

Figure 49 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 10 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., Also displays list of
genotype references in the database.

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 11  Sample Manager Command Ribbon

Select Purpose

Sample Attribute

Import attribute file To import contents of an Attribute File.

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

Design File

Import design file 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.

Ref. Sample

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

reference file
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Sample Search Pane

Sample Search
Review and sign out samples

| &

Search in column | '34 Operatar = v Yalue Search Reset

Figure 50  Sample Manager — Sample Search pane

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

Operator Selects a logical operator to apply to the selected value for the search.

Value Used to choose a value from the list to match for the search, or to type a
text string.

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

Reset 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 that were imported
or analyzed using the program. It also shows any samples for which only
the FE statistics and parameters were imported (from the Quality tab).
The microarrays are listed under the appropriate design for the array.
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Search

o

“«

Array Data

b4 Imported FE Data
Git-Blild 014950_hg1s
uild 014950_hg19
Uild 021924 _hats
Uild 021924 _hq19
uild 022060_hgls

4

. W - - ——3

Figure 51  Array Data Navigator

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 12  Data Navigator icons, special text, and buttons

Icon Comments

Click to expand a folder and display its contents. Or, on your keyboard, click the folder
and press CTRL-E.
=] Click to collapse a folder and hide its contents. Or, on your keyboard click the folder and
press CTRL-C.
;I 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.

[iH A CGH design.
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Table 12  Data Navigator icons, special text, and buttons

Icon Comments

Tai+ A CGH+SNP design.

oo 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 247.

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 259, “QC Metrics
Graph” on page 255, and “QC Metrics — Frequency Distribution” on
page 254.

Right-click the name of a design 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 197.

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 259, “QC Metrics
Graph” on page 255, and “QC Metrics — Frequency Distribution” on
page 254.
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Genotypes Navigator pane

This pane displays the genotype references in the database, and includes
the preloaded genotype references and any genotype references you
imported.

14

Genotypes
_4 Genatypes
‘Yoruba Male (MA18507 _w1)
European Male (NA12891_v1)
‘foruba Female (NALES17_vw1)
Chinese Female (NA1ES7I_v1)
i European Female (MA12878_v1)

4>
Figure 52  Genotypes Navigator pane

Right-click the name of a genotype reference and click View Details to
open the Genotype Reference Details dialog box, where you can look at
the individual probe IDs and genotypes for the selected genotype
reference.

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
1
|
: ~
Search
Bsiae" X Search Button
_ Mext [
Q ; \ Search term clear button
Scroll buttons Pane List button

Figure 53  Navigator Search pane
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Detach button

Resize buttons

Search term box

Pane list

114

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

Click to hide, show, or expand the Navigator.

The place 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 110.
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 13  Default sample attribute columns in the Sample Manager table

Attribute Description

Array ID The unique identifier for each array on a microarray slide.
(Barcode) 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 prior to import or analysis.
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Table 13  Default sample attribute columns in the Sample Manager table

Attribute Description

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 "#".

Green Sample 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.

Red Sample 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.

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

Comments Used to enter general comments about the sample.

Image Note Used to enter notes about the sample image.

Gender Used to select the gender (male/female) for the sample.
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Table 14 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 273.

Add/Edit Attribute Opens Attributes dialog box where you can add a new
attribute or edit an existing attribute. “Attributes” on page 160.

Add Array ID Lets you add a single Array ID to a folder. See “Add Array ID to
Data Folder” on page 151.

Remove Array ID Removes selected Array ID from the list. Once a sample is
analyzed, you cannot remove it from the database.

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 54  Content tab — Feature Extraction View

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

To open: In the Content tab, at the bottom of 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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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- cli
the QC Report for the selected extraction.

To open: In the Content tab, at the bottom
Manager, then click the FE tab.

ck QC Report Name to open

of the Navigator, click Sample
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Figure 56  Content tab — Feature Extraction View with protocol selected
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Purpose:

To open:

This view lets you display an FE protocol.

In the Content tab, at the bottom of the Navigator, click Feature

Extraction. In the Navigator, under FE Protocols, double-click a protocol
to display.
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Admin Tab Windows

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

Users window

EAQE[EM CytoGenomics:

Analysis Config Quality Conkent Admin @Manuals ¥ Help Videos ¥
Users Database
g W
-
No. User Name Roles Status Actions
1 KMCKINEY Administrstor Enabled [ Edit
2 KM 2310 ESCA Scintist Enabled [ Ede
3 VA LCCADM Technician Enabled [ Edit
4 3103] Srientist Enabled [ Edit
S DISTRIBUTI Technician Enabled [ Edit

| AddMew User |

Figure 57  Admin tab — Users

Purpose: In this window, the Administrator adds users and assigns roles.
Once added, users cannot be removed from the database.

To open: In the Admin tab, click Users.
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Add New User Opens the Add User Dialog, where you can find and add users.

Edit Opens the Edit User Roles dialog box, where you assign roles to the
selected user. You can also enable or disable user access to the system.

Database window

Agilent CytoGenomics:

Analysis Config Quality Cankent Admin @Manuals ¥ Help Videos ¥

Users Database |

o [

Configuration Parameters

Database Host chNney-PC

Database Port FEDG

| | Apply || Restore |

Server Yersion:  1.5.0.022

Common Storage Location

Figure 58  Admin tab — Database

Purpose: Lets you see current client database connection parameters and
change them if necessary.

To open: In the Admin tab, click Database.

Database Host The fully qualified name for the computer that contains the Agilent
CytoGenomics database server.

CytoGenomics Reference Guide 121



1 Window and Command Ribbons Reference

Database Port The port number on which MySQL Server listens for its clients.
Change Enables the Database Host and Database Port parameters.

Apply Applies changes made to the Database Host and/or Database Port
parameters.

Restore If changes were not applied, this restores the original parameters to the
Database Host and Database Port.

Server Version Shows the server software revision. This is sometimes useful when
(Display only) troubleshooting or communicating with technical support.

Common Storage  The location of the common file storage area used to store and access
Location (for files created during various operations of Agilent CytoGenomics. The
display only) location is set during installation of Agilent CytoGenomics server and

cannot be changed here.
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° Dialog Boxes 149

This chapter describes the parameter panels and dialog boxes for all user
roles in Agilent CytoGenomics 1.5.
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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 for which parameters are
required, organized alphabetically by name.

Aberration & LOH Report Parameter Panel

Report Flat
Aberration
Intervals

124

Aberration & LOH Report Parameter Panel
Description
The Aberration and LOH report lists all CGH and LOH aberrations,

Flat Intervals

E Report Flat Aberration Intervals

Figure 59  Aberration & LOH Report Parameter Panel

Purpose: To select parameters for the Aberration & LOH report.

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

Select this to have aberration intervals reported without any nested
structure.
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Aberration Filter Parameter Panel

Aberration Filter Parameter Panel
Description
‘ou can select an already existing Filker From the drop-down below ar can create a new Filker,

Edit Aberration Filters

Mame | Aberration Filker3 ? NEW o
Update
Minirum number of probes in region b— —
Minirnurn absolute average log ratia for region r Reset
Maximum number of aberrant regions 100
Percent penetrance per feature r

Figure 60  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.

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
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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 61 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 315.

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 62 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.

CytoGenomics Reference Guide



Parameter Panels and Dialog Boxes 2

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 63  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 64 Centralization Parameter Panel
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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 CGH, SNP Copy Number and LOH analyses.
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CGH Aberration Report Parameter Panel

CGH Aberration Report Parameter Panel
Description

The C&H Aberration Report lists all CGH aberrations, The CGH Aberration Report can be configured to be probe based, aberration based or both, When probe
information is included, the report can be arranged by the complete genome or per chromosome,

Report Type————  ~Oukput Format Flat Interval

Probe Based =

== ) Complete Genome E Report Flat Intervals
@) Interval Based

()Probe & Interval Based

Figure 65 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 292.

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:

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
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Output Format  Select one of these options:

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

for each chromosome.

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

Cyto Report Parameter Panel

Cyto Report Parameter Panel
Description

‘fou have to create a cyto report template first, which will be available From the drop-down below, Only Formatting settings will be used from the selected Cyto
Report template, Analysis settings will be used from the selected Analysis Method,

Select Templat

Default Cyto Report Template - CGH i

Figure 66  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.
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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.

Design Level Filter Parameter Panel

Design Level Filter Parameter Panel
Description

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

Edit Design Level Filkers

Mame | pey 'y

Attribute | operator | walue  [Logical Oper...| Mew Condition
Homalag == =) =3 s

Delete Condition

elntlude matching values ngtluda matching values

e Update Reset

Figure 67 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.

Name 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.

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

Each condition has these elements:
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Delete Condition
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clude/Exclude
atching values

New

Update

Reset

Delete

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.

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

Feature Level Filter Parameter Panel

Feature Level Filter Parameter Panel
Description

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

Edit Feature Level Filters

Mame | pefaultFeatureFiter 'y

Attribute Qperator Walus Logical Oper...‘ Mew Condition
glsSakuraked == = true F=oR = e —
rIsSaturated = I brue . OR, . Delete Conditinn
OlsFeatMonUnifOL = true I OR
tIsFeatMonlnifoL = true

anclude matching walues @Excluda matching values

[ew Update Resset Delete Rename. .,

Figure 68  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:
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New Condition

Delete Condition

Include/Exclude
matching values
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New

Update

Reset

Delete

e Attribute — The feature attribute evaluated by the filter.

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

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

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

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
The GC correction algorithm corrects For "wawy" artifacts that are associaked with the GC content of genamic regions,

Window Size 2kb

Figure 69  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.
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Genomic Boundary Parameter Panel

Select Track

Include

Exclude

Genomic Boundary Parameter Panel
Description
Description

Select Track

Select Track v

@nclude OExclude

Figure 70  Genomic Boundary Parameter Panel
Purpose: Used to include aberration calls only from a selected track, or to
exclude all aberration calls from a selected track.

To open: In the Analysis method window, under Genomic Boundary, select
Genomic Boundary.

Selects a track to use to limit aberration calls.

When selected, only aberration calls from within the selected track are
inlcuded in the analysis.

When selected, aberration calls from within the selected track are
excluded from the analysis.
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LOH Parameter Panel

LOH Parameter Panel
Description

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),

Threshold E-U

Figure 71  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 356.
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Metric Set Filter Parameter Panel

Name

Metric Set

Filter Conditions
table
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Metric Set Filter Parameter Panel
Description
‘ou can select an existing filker fram the drop-down lisk below, or create a new filker,

Edit Metric Set Filter

Name  Maise a Metric Set | CytoCGH_QUMT_Febll s
IMekric | operator | Valug | Logical Oper...| Newr Condition
1_Signalzhiise == %) Evaluate T3] =3

Delete Condition

elncluda matching values ngc\ude matching values

[ew Update Ressat

Figure 72 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 Method: | Default analysis Method - CGH 'y

=) Wiew (Edit

Figure 73  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.

View/Edit Opens the Analysis Method window, where you can review or edit the
selected analysis method.

144 CytoGenomics Reference Guide



Parameter Panels and Dialog Boxes 2

SNP Copy Number Parameter Panel

SNP Copy Number Parameter Panel

Description
The ASCH detection algorithm finds the most likely copy number of the "uncut” SMP allele For each SMP that is interrogated on an Agilent CGH+SMP
array.

SNP Conf. Level 5.95

Figure 74  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

SNP Genotype Report Parameter Panel

Descripkion
The SMP Genatype Report: lists the genatypes For all SMP probes, This report can be configured to be arranged by the complete genome or per chromosome,

Oukput Forrnak

@) Complete Genome () Per-Chromosome

Output Format

Select File
Location

Overwrite if file
exists
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Figure 75 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 76  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 322.

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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Dialog Boxes

Aberration Search

Contained Within

Overlapping

Chromosome
Start
Stop
Prev
Next

Clear

Chromosome | chrl ! 3'3

(@) Overlapping Stark I—
Stop I—

Clear Close

Figure 77  Aberration Search dialog box

Purpose: Used to set search parameters for finding aberrations within the
Triage View.

To Open: On the Triage View command ribbon, click 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.
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Add Aberration Call

Chromosome

Call

Start
Stop
Find Probes

Add Aberration
Chromosome * chri3 %
Start ™ E4692100 Call amplification e

Stap * [+7onoon
Mean |
Pvalue |

Mote: Mandatory fields are marked by "*'.

White rows in table depict max 5 adjacent probes at start and stop of the interval.
ProbeMame Stark Stop LogR atio |
&_16_P1O746854 74,639,253 24,639,342 0,263
5_14_P118810 74,653,090 74,653,149 0,003
5_16_P1O746063 74,667,524 74,667,553 0,166
5_16_POZ73E390 74,683,776 74,683,535 0.178
&_16_P1o747020 74,602,051 z4,602,110 0,955
&_16_P1O747068 74,705,613 74,705,672 0.113
5_16_POZ738441 74,714,505 74,714,564 0,209
&_16_POZ735458 74,722,713 74,722,772 0.021
&_16_P19747130 74,727,756 74,727,545 0,244
5_16_P1O747145 74,733,208 74,733,267 0,054

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

Figure 78  Add Aberration Call dialog box

Purpose: To add an aberration to the results in Triage View.
To open: In Triage View, click Add Call. See “Triage View” on page 65.

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.
Type the end location for the call.

Locates probes within the Start/Stop range, and displays them in the
table.
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Cancel
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If desired, type the mean value for the call.
If desired, type the pValue for the call.

Adds the aberration call to the Amp/Del Intervals or LOH Intervals table,
and closes the dialog box.

After you make changes, this clears the boxes.

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

Add Array ID to Data Folder

Select Node

0K

Cancel

P———
Add Array ID to Data L

Create Mew Data Folder or Select Data Folder:

Cancel

Figure 79  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.

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

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

Click Cancel to cancel the operation without adding an array ID.

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 do not add all of the required attributes, an error message appears and the
row is not saved.
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Add classification

Select
Classification

Add

Cancel

Select Classification Pathogenic

Mote: This will add selected classification to amp/del interval chr1:12846934-12899661

Add Cancel

Figure 80  Add classification dialog box

Purpose: Lets you select a classification to add to a selected interval.

To open: In Triage View, under Classification, right-click the interval row
and select Add classification to this interval.

From the list select one of the available classifications. (Classifications are
defined by users with role of Scientist or Administrator.)

Adds the classification to the selected interval.

Cancels the selection and closes the dialog box without adding a
classification to the interval.
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Add Image Pack Information for FE Extraction

Add image pack information for FE [

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 81  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 29.

Number of Packs 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.

Add Images Click to add the images to the workflow.

Cancel Closes the dialog box. No images are added.
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Add User Dialog

2
Add New User
Find
Add User
Close
154

Add News User l Find |

Add User Dial

15

No.

User Name
00 COMPLIAKEZ4

Login Name

.00_compliance

Email ID

Z100SEMIMAR, DA

amwEE-324

00_compliance®agilent.com
O0seminar_data@agilent. com

2310 ESCA

231 WEB-10841

camgr@agient.com

31031

F10_si

0_sir@agilent.com

Z4VA LOCADM

324w EB-311

cadmin@agient.com

501 DISTRIBUTI

601 _distribut

324tribution@agilent.com

WA LOCADM

amwEE-3

dmin@agilent.com

ZEWE  SCA N

amwEE-303

26vb 23Ldmin@agilent.com

AddUser |

Close

e

Figure 82

Add User Dialog box

Purpose: This dialog lets you select a user to add to the Agilent
CytoGenomics 1.5 database. After you add a user, click Edit to verify or
change the user role for that user. See “Edit User Roles” on page 206.

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

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

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

Select the user you want to add in the list of available users, and click

this to add that user to the database.

Closes the dialog box.
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Agilent Feature Extraction Importer

Agilent Feature Extraction Impaorte

Micro-Array information

lobal Display Mame Dve Flip |
1J523502418_252808110016_501_CGH_1010_un10_1_2 Hormal s 1|

*Import only Stats and Params

E Owerarite arrays with duplicate names |

Figure 83  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, Import, click 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) must 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) must 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

A Attnbute File Importer - Map Colum ooty

Attribute File Properti Channel Properti

Header starts on row number: I 13: MNumber of channels: OI Calar @2 Calar ESEt o AN o

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

Array ID Global Display Mame||  Green Sample Red Sample Polarity |
Array ID 7 Global Display Im Green Sample ?‘! Red Sample o) Polarity ¥
eer20G010200_1_1 PS2206010200_1_1 Green Sample Red Sample 1
eer20G010200_1_2 PS2e0s010200_1_7 Green Sample Red Sample 1
eerz06010200_1_3 PS2e0s010200_1_3 Green Sample Red Sample 1
eerz0G010200_1_4 PS2206010200_1_4 Green Sample Red Sample 1

Import | | Cancel

Figure 84  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 after you select a
file 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 15 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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Channel
Properties

Set to be
Automated
Import Format

Reset

Import

Cancel
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Selects the number of channels for the file. For a 1-color experiment,
select 1 Color. For a 2-color experiment, select 2 Color.

When selected, sets the mapping for all sample attribute files used for
automated workflows.

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

Imports the file. A list of exceptions and conditions that may occur when
you import a file are shown in Table 16 on page 159.

Cancels the file import operation and closes the dialog box.

Table 15 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. This usually consists of the barcode
identifier for the slide plus identifier for the array on the slide.

By default, this is the extraction 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 26.
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Table 16  Exceptions and Conditions for Importing Attribute Files

2

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
ArraylD already present in the
table as FE data (gray row).

Error message appears. User is asked whether to overwrite the
previous entry with the last 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. Note: Only samples that
were not imported or analyzed (white rows) are overwritten.
Sample attributes are not imported if imported or analyzed
sample with matching Array ID and Global Display Name
exists in the database.

Polarity and isMultiPack value will not be overwritten.
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Attributes
Attributes E|
Edit Attributes
Mame | Amk CvS usediug) ?] Type  bext r_=1 Property | Extendible List r#l
alue )]
0.1
& Mew Value
1.0
Delete Value
[ew Update Reset | Delete Close
Figure 85  Attributes dialog box
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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.

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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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.

Value 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.

New Value 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.

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

New 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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Update (Enabled only if there are unsaved changes to the attribute.) Saves the
changes you made to the attribute without closing the Attributes dialog
box.

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

Delete  Deletes the attribute from the program.

If you delete an attribute, the attribute no longer appears in the program. To restore the
attribute, you must create it again. Values previously assigned for that attribute in
specific samples are restored.

Close 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.
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Audit Trail

EMCKIMEY-PChkm1 has checked out the result,

KMCKIMEY-PCiknl has added note "Meuroblastoma” to AmpjDel Intervallchrl:16840487-17251221, mean=0,4973782
+ KMCKINEY-PCikm ] has checked in the result,

EMCKINEY-PCikm1 has checked out the result,

KMCKINEY-PCYkm1 has added standardized comment "The aberration on chromosome 2 p2 6 is known to be pathogeni
EMCKIMEY-PChkm1 has showed note "Meuroblastoma” of Amp/Del intervallchri; 16840467-17251221] in report,
KMCKIMEY-PCikrnl has added note "LOH Interval noted.” ko LOH Interval[chr2:82107070-85343011, pralue=6.83314
KMCKIMEY-PCikm1 has showed sample note "The aberration on chromosome 2 pZ2.6 is known ko be pathogenic,” in rep
EMCKINEY-PCikm1 has checked in the result,

KMCKIMEY-PCikm1 has checked out the result,

EMCKIMEY-PChkm1 has added note "Pathogenic” to AmpjDel Intervallchrl:16640487-17251 221, mean=0,4973783, p»
DE-May-2011 13:35:37: KMCKINEY-PCllkm1 has checked in the result,

ECLS
—

Close

Figure 86  Audit Trail dialog box

Purpose: Used to show audit trail for the sample.
To open: In Triage View, click Audit Trail. See “Triage View” on page 65.

Close Closes the dialog box.
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Auto Suppress Dialog

Auto Suppress Dialog

Auto Suppress

Select Track Hs_hg19_CMY_20100203

Eiuppress partly overlapped interval

| Apply | | Cancel

Figure 87  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 65.

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 190.

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

Change search threshold

Change search threshold

Threshold

Figure 88 Change search threshold
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Purpose: To make the search threshold for similar interval search more or
less stringent.

To open: In Triage View, under Classification, right-click in an interval
row and select Change search threshold.

Threshold Type a threshold value to use for the search for similar intervals. Higher
numbers make the search more stringent.

0K  Accepts the change and closes the dialog box.

Cancel Cancels any changes and closes the dialog box.

Chart Configuration

Chart Configuration: @

Metric Set CiaH_QCMT_Sep0d i Extraction Query al "'ﬂ

Sort by columns

E Color and Shape by infout of the threshold range

Sork By (Mane) i @Ascending ODescending
- Color By (Mone) -
Then By {Mone) 'y @Aszaﬂding ODESEEHdng
=
Then By (Mone) g @Ascanding ODescanding Shape By | (None) i
Chart Name

Enter a name for the chart: Save Cancel

Figure 89  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 99.
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Metric Set
Extraction Query

Sort by Columns

Color and shape
by in/out of the
threshold range

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

Select the metric set to be used with the chart.
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.

ChartName 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

166

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 224.

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 90  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 268.
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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 91  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 268.

168 CytoGenomics Reference Guide



Parameter Panels and Dialog Boxes 2

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 268.

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 268.

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 92  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 268.

The other options are for future expansion, and are not available in the
current release of Agilent CytoGenomics 1.5.
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Configure Coloring Ranges and Shades

4 Color by Log Ratio Values
I "

Min -: Color | | AddRange

Log Ratio Yalues

| Remove Range || Edit Range

Minirnum Maxirnum DeletefEdit |

*%ou can add maximum § ranges,

| Ok || Cancel

Figure 93  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 46.
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Table 17 Log Ratios

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 268 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 268 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 18 Signal Intensities

2

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 268 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 268 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 268 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 268 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 18 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/Edit Query

Selected Query : Query_1

E Interval Classification: | Pathogenic [

And

- alue
E Sample Attribute: | Gender I 3 !
Attribute value
@ Matches valus Female s
LAdd
Conditions | Logical Speration |

Edit Condition

Attribute Gender has value Female

Delete Condition

Save Query Clear Conditions Close

Figure 94  Create/Edit Query dialog box

Purpose: Used to create a program query. Queries are used to search for
samples.

To open: In the Config tab, click Query.

Interval When selected, lets you select a classification to use as a condition in the
Classification query search. Samples must include one or more intervals with this
classification in order to match the query conditions.
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Sample Attribute

Is in range

Matches Value

Value

Add

Logical Operation

Edit Condition

Delete Condition
Save Query
Clear Conditions

Close

CytoGenomics Reference Guide

Parameter Panels and Dialog Boxes

When selected, lets you select a sample attribute to use as a condition for
the query search. Samples must contain the selected sample attribute and
value (or fall within the range of values) in order to match the query
conditions.

Finds all samples that fall within the Range you set for the selected
attribute.

Finds all samples that match the Attribute value exactly.

Appears if you select Matches Value. Depending on the selected attribute,
shows a list of values to select from, or shows a blank area where you
type the value for the search condition.

Appears if you select Is in range. “Start” and “Stop” values that you type
set the range for the search condition.

Adds the current search condition to the list of search conditions.

Once a search condition is added, lets you 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.

Shows the selected condition and lets you make changes to it. When you
finish making changes, click Add to save the changes in the condition
table without closing the dialog box.

Deletes the selected condition.
Saves the query.
Clears the conditions from the list.

Closes the dialog box.

2
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Create a new Metric

Create a new Metric rz|
Choose Metric Calumn AnyColorPronksat i Add
+ 3 ! { )] 0 Iin Max Abs
Mumerical Constant: Add Constant

Metric Calculations

Clear

Save Metric

Save Mekric: }QnyCoIorPrcntSat | |

Figure 95 Create a new Metric dialog box

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 99.

The Create a new Metric dialog box has the following components and
functionality:

Choose Metric A list of metrics that can be used to create a calculation as a new metric.
Column

Add Selects the chosen metric and adds it to the Metric Calculations text area
for review.
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()

Max

Abs

Numerical
Constant

Add Constant
button

Parameter Panels and Dialog Boxes 2

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.

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.
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Clear

Save Metric

Save

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

" Create Analysis Method

Enter Analysis Method Name  fethod_

Figure 96  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 Custom Tracks

Track Name

Color Change

Build Name

Select Interval
Classification

Select Sample
Attribute

Create Custom Tracks

Track Hame [Trackl
= Color

Build Mame |hgld P ""!
= hd Change...
Track Query

Select Interval Classification Pafhoganic ! :‘j
E And

Select Sample Attribute Amt Cy3 used{ug) L, 3! Walue (0.1 lsia

Create Clear Cancel

Figure 97 Create Custom Tracks dialog box

Purpose: To create a track from a query you define.

To open: On the Config command ribbon, click Tracks, then click Create
Track From Query.

The name of the track you will create.

Opens the Choose Color dialog box, where you select a color for the track.
See “Select Color” on page 268.

The genome build for the track. Hgl9 is selected by default.

Available interval classifications are listed to choose from.

If And is selected, this area becomes available.
¢ Available sample attributes and values are given in the drop-down list.

¢ For certain selected sample attributes, type a value.
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Create Cyto Report Template

Back
Next

Cancel

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, click Report. At the bottom of the window,
click Create 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.

Click to move to the previous step.
Click to move to the next step.

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 98 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.

CytoGenomics Reference Guide 181



2 Parameter Panels and Dialog Boxes

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 99 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 239.

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 100 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 47.
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.

CytoGenomics Reference Guide 185



2 Parameter Panels and Dialog Boxes

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 49.

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 51.

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 190,

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 101 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.

Saves the report template.

Saves the report template with a new name.
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Create Signal Bar Chart

Create Signal Bar Chart @

rSet Chr Start-Stop
Chromosome Start Stop
chrx 'y E?QDZ?Z IIZM??%B
(@) [ser Defined

OFor complete gene view

(For aberrarit region below cursar

oK Cancel

Figure 102 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.)

OK Creates the histogram using the selected region.

Cancel Closes the dialog box without creating the histogram.
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Create Track

Build

Description

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 103 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 “Track Settings” on page 279.

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 46.

This name identifies the track when it appears in lists and displays.

(Available if you select User Defined in Set Chromosome Start- Stop.)
This is the genome build associated with the track.

Descriptive text to attach to the track for reference.
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Set Chromosome This parameter defines the region of the chromosome for which the track
Start-Stop  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.

Select Track The type of analysis result the program uses to construct the regions
Source 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.

Change Opens 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 268.

OK Creates the track. To configure how tracks are displayed in Gene View, see
“Track Settings” on page 279.

Cancel Closes the dialog box without creating a track.
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Create Workflow

Enter Workflow

192

Name

Enter WorkFlow Mame IWorkﬂow_

Figure 104 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.

The name for the new workflow.

Customize Search Link

Customize Search link
Note:
In URL field, enter the site url with queny string walue
as "<target=". Example:
http o, goagle. comfzearch?hl=endq=<target>
=]
LRL name | Y
URL |
ew Update || Delete Close

Figure 105 Customize Search Link dialog box

Purpose: This dialog box lets you create a custom Web search link in the
shortcut menu that appears when you right-click a table entry.

To open: Right-click any entry in a tab in Tab View, other than a column

heading, then click Customize Link.
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URL

New

Update
Delete

Close
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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

Set1 List

Define Sets @

Ignore Lisk: Sekl Lisk:

1522502705 _251469814935_501_CaH-vd & [ |
U522502705_251469814935_501_CGH-v4_¢ ——
U522502705_251469814934_501_CGH-+v4_ | =
U522502705_251469814934_501_CGH-v4_C

<

<

SetZ List:

Ok Cancel

Figure 106 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 201.

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 “The number
of rows and columns in the displayed tab. The size appears as <# of rows>
X <# of columns>.” on page 59.

The lists in this dialog box reflect the assignments you make with the
Setl/Set2/Ignore options in the Differential Aberration Setup dialog box.
Similarly, the selected Setl/Set2/Ignore options in the Differential
Aberration Setup dialog box reflect the assignments you make in this
Define Sets dialog box.

Displays the arrays assigned to comparison set 1.
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Set2 List Displays the arrays assigned to comparison set 2.

Ignore List 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.
LS

Ok 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.

Cancel Discards any changes to array assignments, and closes the dialog box.
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Delete Metrics

Delete
Select All
Deselect All

Close

Delete Metrics

Available Metrics which can be removed from database

Metric Mame

Expression

HybSpike-InSignal

0.5 * { gdmr3GeneSignal + gdmréGenesi, ..

absE1a0bsysExpCorr

AbsieQCObsYsExpCorr )

rE 1aMedCvBkSubSignal

reQCMedPronbCYBGSUbSig

ghlonCntriMedCvBkSubSignal

ghlonChriMedProntCYBGSubSig

ghlonCntriMedCVProcSignal

gMedProntCYProcSignal

ghlegChrlSDevBGESubSig

ghlegChrlSDevBGESubSig

absGE1EaSlope

AbsieQCOneColorLinFitSlope )

gE 1 aMedCWProcSignal

geQCMedProntCYProcSignal

StringencySpike-InR.atio

gdmr3ProbeR atio

gE1aMedCVBkSubSignal

geQCMedProntCYBGSubSig

DetectionLimit

e OneColorSpikeDetectionLimit

ghlegCtrlaveBGSubSig

ghlegCtrlaveBGSubSig

rieqCtrlaveBGSubSig

rieqCtrlaveBGSubSig

ghlegChrlavenetSig

ghlegChrlavenetSig

rMonCntriMedCYBkSubSignal

rionCtriMedPront CYBGSUbSig

gSpatialDetrendrMSFilteredMinusFit

gSpatialDetrendrMSFilteredMinusFit

ghlonChriMedProntCYBGSubSig

ghlonChriMedProntCYBGSubSig

absE1a0bsysExpSlope

Abs{eQCObsYsExpLRSlope )

AddErrorEstimateGreen

AddErrorEstimateGreen

rMeqtrlSDevBGSubSig

rMeqtrlSDevBGSubSig

< e e

gTotalSignal7Spctile
LabelingSpike-InSignal
AnyColorPrentFeatPopnoL

gTotalSignal7Spctile
0.5 * ( gd esignal + gdmr31aG...
AnyColorPrentFeatPopnoL

Select Al Deselect Al

Figure 107 Delete Metrics dialog box

Purpose: Used to select unnecessary metrics from the database. When you
delete a metric, it is permanently removed from the database.

To open: In the Quality tab, in the Metric Sets Navigator, right-click the
Metric Sets folder and select Delete Metrics.

Deletes the selected metrics from the database.
Selects all metrics.
Removes the selection from all metrics.

Closes the dialog box.
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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.

esign Properties

fm"Non Unigque Probes"fData"fSNP Daka’

Mame Value
Mame 025051
Type (CGH+SMP
Genome build hgls
Species H. sapiens
\|Is Fused Design False
Date 2010/06/04

Data Available For Mumber of Chromosomes

24

Mumber of Features

295003

|[Murnber of Replicate Probes

2400

Mumber of Mon Unique Probes

506

Avallable GCPercent Window Sizes

2Kb, 20Kb, 40Kb

ShP DE Yersion

129

Mumber of SMP Features

115955

Mumber of SHP Replicate Probes

54471

Close

Figure 108 Design Properties dialog box — Attribute tab

Non Unique Probes tab

Displays the nonunique probes in the design. Nonunique probes have more

than one mapping in the genome that is a perfect match.
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Design Properties

( attribute ffMon Unique Probes) Data' (SHP Data|
S.Mo Probe Value [
1 A_16_P26793012 chr:1529-1588 | chry:1529-1585
2 4_16_P17035431 chr:1557846-1557890 | chry:15.., ﬂ
3 A_16_P26793656 chr:693454-693513 | chry:6934..,
4 A_16_PA015E664 chr:2534696-2534742 | chry:25..,
] A_16_P26795127 chri:2276579-2276623 | chry:22..,
] A_16_P26794502 chr:1521019-1521063 | chry:15..,
7 A_16_P26795764 chr:1674992-1675036 | chry:16..,
£ A_16_P26797250 chr:2605619-2605663 | chry:26..,
e A_16_P17365912 chr:267079-267126 | chry:2670..,
10 A_16_PA0415770 chr:154877901-154877960 | chr...
11 A_16_P17045055 chr:1736602-1736646 | chry:l7..,
12 A_16_P26797353 chri:2219602-2219653 | chry:22..,
13 A_16_P45001504 chri:1338591-1338646 | chry:13... | |
14 4_16_P17035852 chri:242248-242292 | chry:2422..,
| 15 A_16_P267935745 chri:1535120-1535164 | chry: 15, |
16 A_16_P17040665 chr:1808514-1808573 " _:]
7 a4 1R PI7M40764 bt b7 1 11 Rk 27T m|
Close

Figure 109 Design Properties dialog box — Non Unique Probes tab

S.No The sequence order of the probes within the tab.
Probe The name of the each nonunique probe.

Value The chromosomal locations to which each of the probes maps. Because
these are nonunique probes, two or more locations appear for each probe.
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Data tab

Displays the names of the probes in the design and the genomic locations
to which they are designed. The tab displays the probes for one
chromosome at a time.

+ Design Properties

Ir'Attribute"lr'Non Unigque Probes'fm"SNP Daka’
Select Chromaosome: | chrl
Probe Chromasame Stark Stop [

A_16_P10000155 chrl 45274 45333

4_16_PS6000121 chrl 76145 7E204 ﬂ
[A_16_P15000916 chrl 554287 554346 |
A_18_P10001100 chrl 539594 G39653

A_16_P10001325 chrl 736471 736530

A_16_P10001390 chrl 749625 749654
||&_15_P10001457 chrl 770559 770915

A_16_P10001545 chrl 791419 791472

A_16_P15001543 chrl G27249 527305

A_16_P15001594 chrl G42726 542785

A _16_P300006594 chrl 551154 551195 |
(|A_16_PO000O114 chrl SEE794 SE5550
||a_t6_P30000880 chrl S69470 SE9529 ~
(|A_15_P10001772 chrl 570100 570159 ;; I
| R e N v vy manr 1

Close

Figure 110 Design Properties dialog box — Data tab

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

Probe The name (Probe ID) of each probe.
Chromosome The name of the chromosome to which the probe is designed.

Start The location on the selected chromosome of the first base pair to which
each probe is designed.

Stop The location on the selected chromosome of the last base pair to which
each probe is designed.

SNP Data tab

This tab shows design information for SNPs in the design.
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Design Properties

!"Attribute'!"Non Unigque Probes"fﬁfm‘
Select Chromosome: | chrl v

SHP ID Probe Chromasame SMP Position [
rsEEEE003 A_Z0_P0010000S, &_20... chrl 1079564
rs35242196 A_Z0_P00100009, &_20.., chrl 1323461 ﬂ
\|[rs17160977 A_Z0_PO0Z01917, A_20.,.. |chrl 1331050 |
53555951 A_Z0_PO010001Z, A_Z0... |chrl 1794161
rs2543160 A_Z0_P00100018, A_20... |chrl 2295941
rs1129333 A_Z0_PO0Z01926, A_20.., |chrl 2325536
||rs16525139 A_20_PO0201929 chrl 2416458
rs4645452 4_20_PO0201931 chrl 2739780
rs1563469 A_Z0_PO0Z01932, A_20... |chrl 2776007
rsEEEE620 A_20_PO0201933 chrl 2754397
rs2542925 A_Z0_PO0Z01936, A_20,., |chrl 2876218 |
(Irs12060482 A_Z0_PO0201938, A_20... |chrl 2960792
||rseE95E5 &_70_PO0Z0194Z, A_20... |chrl 3153614 9
(Irs13374875 A _20_PO0100039 chrl 3190196 .;] I
| Ty * on nmmmmanam A on Lo rnan 1]

Close

Figure 111 Design Properties dialog box — SNP Data tab

SNPID The SNP identification.

Probe The name (Probe ID) of the probe. The probe names are separated with a

comma.

Chromosome The chromosome on which the probe is located.

SNP Position The position of the SNP on the chromosome.
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Differential Aberration Setup

Differential Aberration Setu ]

Edit

Aberration Summary for Chromosome 19 3 >
Bberration Mgorithm: ADM-2 (Threshold: £.0 . Fuzzy Zero: OFF)

Genome: g1 EAmphﬂcatlon
Centralization: ON (Bin Size: 10, Threshald: 6.0) @Deletion

Fuzzy Zero: OFF
Combine Replicates (Intra frray): ON

Array Level Filters: NONE

Aberration Filters: Default Aberration Filter

Feature Level Filters: Default Feature Filter

Design Level Filters: NONE

Metric Set Filter: NONE

GC Correction: ON [Window Size: 2kb]

SNF Copy Number: ON [SNP CN Corfidence Level: 0.95)
LOH: ON [LOH Threshold: £.0)

ug, oy,
2505 L3
%2905‘ r;-

.
g
§

a13.43 L7
Set 1: o] @ 3] 3]
Set 2 (5] (5] ()] @
Igriore: o O O

Select Algorithm
HyperGeometric Tall | % Define Sets Run Reset Clase

Figure 112 Graphical Aberration Summary dialog box — Used to set up a differential aber-
ration 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 “The number of rows and columns in
the displayed tab. The size appears as <# of rows> x <# of columns>.” on
page 59.

Edit 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.

CytoGenomics Reference Guide 201



2

Parameter Panels and Dialog Boxes

<

=

Amplification

Deletion

Graphical
aberration plots

Set 1
Set 2
Ignore

Select Algorithm

Define Sets

Reset

Close

202

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:

e 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 338.

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 224.

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

Edit Aberration

Chromosome ( r‘vf 3
Sart * [teganasz

Skop * 17251221
Mean 5.49?3?83
Pvalue ﬁ,g

Mote: Mandatory fields are marked by "*'.

Call [ v l

| Eind Probes |

Yhite rows in table depict max 5 adjacent probes at start and stop of the interval.

ProbeMame Stark Stop LogR atio |
A_16_PO00Z0676 16,782,350 16,782,396 -0,309
A_16_P30053552 16,785,372 16,785,416 0.290
A_16_PO00Z06ES 16,794,173 16,794,232 0,410

&_16_PSE0Z1025 16,507,996 16,508,051 0,121
&_16_P15040033 16,526,319 16,526,368 0.172

Mumber of probes present in region [chrl:16840487-17251221] = 17

6

J Reset || Cancel || J

Figure 113 Edit Aberration dialog box

Purpose: Lets you make changes to an aberration result.

To open: In the Triage View, click Check Out to check out the sample.
Under Actions, click Edit for the aberration you want to change. You

2

cannot change the type of aberration — only its location range, mean, and

pValue. See “Triage View” on page 65.
The start location for the aberration call.
The stop location for the aberration call.
The new mean log ratio.

The new pValue.

Click to find and highlight the probes found in the selected range.
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Apply
Reset
Cancel

Delete

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

Array Name

204

(B% Edit Array Order

Array Mame

e Design

U523502418_252805110006_5C
U523502418_252805110005_5C
U523502418_252805110006_5C

028081_hgl9

~Order by

Mone

Figure 114 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. “The number of rows and columns in the displayed tab. The size
appears as <# of rows> x <# of columns>.” on page 59.

The arrays in the selected design, listed in their current order.
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Cancel
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The name of a design. In Array Name, the program displays the arrays
associated with the selected design.

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.

Applies the new array order.

Closes the dialog box without making any changes to the array order.

Edit Cyto Report Template

Back
Next

Cancel

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, click Report. 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 180. The following
commands appear at the bottom of all step dialogs, and are used to move
forward and backward through the steps.

Click to move to the previous step.
Click to move to the next step.

Click to cancel the changes and exit the dialog box.
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Edit User Roles

User

Enabled

Roles

B

206

"Edit User Roles

User | KMz-PC | kmZ

Enabled E

Rales

Technician Administrator
Scientist

Figure 115 Edit User Roles

Purpose: To display or change the role associated with a user.

To open: In the Admin tab, click Users. Under Actions, click Edit for the
user for whom you want to change a role.

(Read-only) The selected user is displayed here.

Enables the user for Agilent CytoGenomics 1.5. To prevent a user from
using the program, clear this box. You can select the box at a later time,
if desired.

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.

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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£ Clears all selected user roles.
Save Saves the assigned user roles for the user.

Close Closes the dialog box.

Export

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 116 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.
Lookin Selects the folder where you wish to export the file.
File name The name you wish to use for the exported file.

Files of type = Shows the type of files displayed in the window. Click the arrow to change
the type of files displayed.

Export Exports the selected item to the file.
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Cancel

Cancels 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 117 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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Selected Array
List

==

<
Next

Cancel
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List of available attribute files. The sample arrays from the selected
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 list

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 118 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 207.

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.

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 207. 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

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

Figure 119 Feature Extraction Properties dialog box

Purpose: To use Workflow to display and change the parameters for
Feature Extraction.

To open: In the Workflow window, under Input, select Image Files, then
click FE default parameters being used. See “Workflow Window” on
page 96.

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 “ProbeMame™

Find in column | Eind Mext

Direction - Conditions 1 Caricel
Oup E Match Case
@Qown EMatch whole word

Figure 120 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
in View Aberrations window” on page 56.

Find in column A string you type that the program tries to find in the column.

Direction The search direction:

* Up - Sets the search to scan the column you clicked in an upward
direction from the highlighted row.

¢ Down - Sets the search to scan the column you clicked in an
downward direction from the highlighted row.

Conditions Options for the search:

¢ 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 Aa351.

* 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.
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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

I.: Generating Gena Reference Fils

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 121 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.

To open: In the View Aberrations window, click SNP. See “The number of
rows and columns in the displayed tab. The size appears as <# of rows> x
<# of columns>.” on page 59.

214 CytoGenomics Reference Guide



Parameter Panels and Dialog Boxes 2

Select samplesto  For samples you have set up for generating genotype references, select the
export 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.

Input parameters The confidence parameters that must be met to include the genotype
information.

Confidence The confidence threshold to apply. A higher value makes the selection
threshold more stringent. For the default threshold of 95%, the following confidence
assignments are made:

Confident: The software reports an AsCN within 0.05 of an integer. It is
considered to have called the AsCN as the nearest integer, with 95%
confidence.

Tentative: The software reports an AsCN which is *not* within 0.05 of

an integer. It is considered to have called the AsCN as the nearest
integer, but with low confidence.

No call: The software makes no call for the SNP in that sample.

Confidence level The level of confidence for the selection.

¢ Strong - The SNP is called as Confident in at least one sample, and it
is never called as Tentative. Also, all samples in which it is called
report the same (integral) AsCN.

e Weak - All samples in which the SNP is called report the same
(integral) AsCN. Some samples are called as Tentative.

¢ Majority — The SNP is called as Confident in at least one sample, but it
is sometimes called with a different (integral) AsCN. All such calls are
Tentative.

e Contradictory — The SNP is called with different (integral) AsCNs in
different samples, but none of the calls are Confident.

Selectfoldler The path to the folder where you want to save the generated genotype
location to save  reference file.
the generated
file(s)
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Browse

generated genotype reference file.

Genotype Reference Details

L | Genotype Reference Details: Yoo

Used to browse to and select the location where you want to save the

~Reference Sampl

REFEREMCE_ID

INDIVIDUAL _LSID

GEMDER.

COVERED_SMPS

DESMP_YERSION

WERSION

CREATE_DATE

AGILENT_GENOT...|

‘foruba Male (MA...

WOROD9.03

Male

41247

130

Sept &, 2010

es

rReference Genotyp

PROBE_ID
&_20_PO0225281

&_20_PO0126080
&_20_PO0125709
&_20_PO0226 184
&_20_PO0124640
&_20_PO0129327
&_20_PO0126679
&_20_PO0124443
&_20_PO0129084

SHP_ID
rs10000012

CUT_ALLELE UNCUT_ALLELE GEMOTYPE I5_DOUBLY_CUT

rs10000154

510000255

510000295

510000457

10000499

510000573

510000627

| PF|lo|P|P|O 0o o
iAo lolol A2

510000667

Figure 122 Genotype Reference Details dialog box

Purpose: Used to display the genotype information for a selected genotype
reference in the database.

To open: At the bottom of the Content tab Navigator, click Sample
Manager. In the Genotypes Navigator pane, right-click a genotype
reference and select View Details.

Reference
Samples

Displays a table of the samples in the file, including number of SNP
probes covered by the sample.
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Reference Displays a table of the genotypes in the file. Duplicate SNP_IDs are not
Genotypes 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 is automatically inferred from the
CUT_ALLELE column.

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

e dbSNP_version - the SNP version

* Create_Date - the date the genotype reference was generated
¢ Agilent_Genotype_Reference - states whether the genotype

reference is Agilent-supplied

Reference genotypes table — each row corresponds to a Probe, with the
following column headings

* Probe_Id - the identifier for the probe

e Snp_id - The ID of SNP associated with probe. There may be more
than one probe associated with a SNP. Duplicate SNP IDs are not
allowed. If there are duplicates, only the first one is used.

e Cut Allele - allele that was cut by the restriction enzyme
¢ Uncut Allele - allele that was not cut by the restriction enzyme
¢ 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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Genotype Reference Importer

+ 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 | MA12591|GEMGT, .. | MA12591|15_D0,.. | NALGSOF|GEMOT... | NALGSOF|IS_DO... | MALES17|EEND
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 E’]

Tullialulut] T (XA i T n TT i

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 123 Genotype Reference Importer dialog box
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Reference
Samples

Reference
Genotypes

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 219.

To open: In the Content tab, click Ref. Sample. In the Import Genotype
Reference Files dialog box, select a genotype reference file, and then click
Open.

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.
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If the CUT_ALLELE column is present for a genotype reference, and there is no
IS_DOUBLY_CUT column, the IS_DOUBLY_CUT column is 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 - identifier for the probe
Species - reference species

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 - allele that was cut by the restriction enzyme
Uncut Allele - allele that was not cut by the restriction enzyme
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)

CytoGenomics Reference Guide 219



2 Parameter Panels and Dialog Boxes

#reference samples

reference_id

individual_LSID Gender covered_SNPs dbSNP_version

NA18507 YORD09.03 Male 41247 130

NA12891 CEPH1463.15 Male 38547 130

MNA18517 YOR013.02 Female 41695 130

NA18579 CH18579 Female 38321 130

NA12878 CEPH1463.02 Female 38648 130

#

#reference genotypes

probe_id species snp_id cut_allele uncut_allele MNA12891|genotype NA12891|is_doubly_cut NA18507|genotype  NA18507|is_doubly_cut
A_20_P00122122 Hs rs2405741 G [ cc 0 cc 0
A_20_P00224028 Hs rs2405741 G C cC 0 CcC 0
A_20_P00122159 Hs rs1492169 G A AN 0 AG 0

Figure 124 Example of part of a genotype reference file (including five references)
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Go to Gene/Genomic location

Go to Gene/Genomic location - ﬁ

Select item below and click Go

RefSeq by Symbol

a 3
WASHSP 7

(Genonic Location
Chromasame Base Position

chri 'y ! I Go

Cancel

Figure 125 Go to Gene/Genomic location dialog box

Purpose: Used to search for a specific gene or genomic location within the
sample.

To open: In the command ribbon of the View Aberrations or Triage View
window, click Go to.

Go Executes the search for a gene symbol or genomic location in the sample.

Cancel Cancels the search and closes the dialog box.
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RefSeq by Symbol

Displays a list of genes in the sample. When a gene is selected, and you

click Go, the gene is found and highlighted in the Genomic Viewer.

Genomic Location

Lets you search for a specific genomic location within the sample.
Chromosome Displays a list of the chromosomes to select for the search.

Base Position Text box where you can type a specific base position to search for in the
sample.
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Graphical Penetrance Summary

‘p? Gra P h'lcal Penetrance Summa
Edit

Graphical Penetrance Summary

Bberration Mlgoritbrn: ADM-2 (Threshold: 6.0 ,Fuzzy Zero: OFF) Genome: hg13

Centralization: OM [Bin Size: 10, Threshald: £.0) Design Lewvel Filters: NONE

Fuzzy fero: OFF Metric Set Filter: HOME

Combine Replicates [Intra Srray): ON GC Correction: OM (Window Size: 2Kb)

Brray Level Filters: HOME SNFP Copy Mumber: ON [$MP CH Corfidence Level: 0.95)
Bberration Filters: Default Sberration Filter LOH: ON [LOH Threshold: 6.0)

Feature Level Filters: Default Festure Filter

EEEEEB E 5. 85.EE.85.E.8.8.E 5. 8. 88

8 10 11 12 13 14 15 16 17 18 19 20 21 22
Select Al || Deselect All
1 100 @) & a0 20 0 X0 4) & a0 10 2 100 @) & 40 20 0 X0 4) & a0 10 3 100 @) &) a0 20 0 X0 4) & 30 10
p25.2 - =
] p24.3 = i
pa3d 3
B33 =
pl6.a =
b ] e
2 3
pi2 =
-
g134 =
— q13.1 iy
i3 =
= R =
q24.1
243 = v
9312
321 =
— 4323 =
4332
534 =
i 3 L
4 100 @) & 40 20 0 X0 4) & a0 10 5 100 @) &) a0 20 0 X0 4) & 30 10 6 100 @) & 40 20 0 X0 4) & 30 10
ple.2 i P71 0 p15.32 T T T T A p25.2 i P T T b
pmaE i EEEEEE pis2 E P i Pl | e | i ! i i
p1531 | i P 147 i i [ i i Poioddd T
>

Figure 126 Graphical Penetrance Summary

Purpose: This window allows you to display the results of probe
penetrance analysis for each chromosome in the genome.

To open: In the command ribbon of the View Aberrations window, under
Penetrance, click Probe. See “The number of rows and columns in the
displayed tab. The size appears as <# of rows> x <# of columns>.” on
page 59.
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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 336.

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
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Figure 127 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.

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 201.
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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 166.

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:

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

CytoGenomics Reference Guide 225



2 Parameter Panels and Dialog Boxes

¢ Auto Range - Adjusts the scale of both axes for optimal viewing of all
of the data associated with a given chromosome.

Cylinder plots The main pane of the summary shows heat-map style plots of the
aberrant regions of each individual array next to an ideogram of the
applicable chromosome. Detected amplifications appear in red, and
detected deletions appear in green.

This pane has several additional features:

e A differential aberration, as detected by the analysis, appears as a blue
box around the given region across all of the plots. To display each of
these regions, and to move among the chromosomes, click a row of the
results table that appears at the bottom of the dialog box.

¢ To identify the array that a particular plot represents, place the pointer
over the plot. A ToolTip shows the name of the array.

e To zoom the view, click any of these zoom buttons, located at the top
right of the pane:

— Zooms in the view.
— Zooms out the view.

— Resets the zoom to its initial setting (zoomed all the way out to
see the entire chromosome).

@ [®®

Table of regions At the bottom of the window, the detected differentially aberrant regions
appear in a table. Click any row of the table to shift the plots to the
appropriate chromosome. In the p-value line plots, a blue line shows the
specific chromosomal location of the selected region. In the aberration
plots, a blue box identifies the differentially aberrant regions.

These columns appear in the table:

Column Description

Chr Name The name of the chromosome on which the differential aberration is
found.

Start The location of the first base pair in the differentially aberrant region.

Stop The location of the last base pair in the differentially aberrant region.

Size The number of base pairs in the differentially aberrant region.

No of Probes The number of probes upon which the differential aberration call is based.
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Column

Description

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
Set2

-log10(PVal) Loss in
Set2

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 236.

Select this option to apply the selected interval filter to the results.

Opens an Open dialog box, where you can type a name and select a
location for a *.xls file that contains the list of aberration analysis
settings, and the complete table of detected differentially aberrant regions.
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Close Closes the dialog box.

Graphical Interval Penetrance Summary
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Figure 128 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
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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 336.

To open: In the View Aberrations window, under Penetrance, click
Interval. See “The number of rows and columns in the displayed tab. The
size appears as <# of rows> x <# of columns>.” on page 59.

Main Pane The main pane of the summary shows heat-map style plots of the
aberrant regions of each individual array next to an ideogram of the
applicable chromosome. Detected amplifications appear in red, and
detected deletions appear in green.

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:

B - Zooms in the view.

B - Zooms out the view.

@ - Resets the zoom to its initial setting (zoomed all the way out to see
the entire chromosome).

Results table 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.
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Other commands
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Column Description

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.

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.

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 236.

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.
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Import Analysis Method(s)

Import Analysis Method(s) @

Lookin: ] Genomic Data

ap
&
(&}

Analysis Methods
| Image Files

| Reports

File: name: |

z
Files of type:  .xml ' #"

Import Cancel

Figure 129 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, click Analysis, then at
the bottom of the window, click Import Analysis Method. See “Analysis
Method Window” on page 91.

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.

Files of type = 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 analysis method file into the
program.

Cancel Click to cancel the operation.
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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 130 Import GEML design files dialog box

Purpose: To display information in the design file and to remove any files
you do not want to import.

To open: In the Content tab Navigator, click Sample Manager. On the
Sample Manager command ribbon, click Design File. Select the desired
*.xml design files, then click Open. See “Content tab — Sample Manager
window” on page 108.

File Name The name(s) of the design file(s) to be imported.
ID The Agilent ID number for the design file.
Type The module type, which can be CGH or CGH+SNP.

Species The species for the genome build. This appears automatically when the
Genome Build is selected.
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Genome Build The genome build for the design. If the genome build is not read
automatically, a “?” appears. Click Genome Build and select the correct
value from the list.

Import SNP  Available for CGH+SNP designs. Select the box to include SNP probes with
Probes the design data.

Status ¢ Not Set - Appears if Genome Build and Species information is not
shown.

¢ Not Allowed - Appears if a Genome Build is selected that does not
match the design.

¢ Overwrite — Appears when the design file has been updated and will
overwrite any existing one of the same name.

e Update — Appears when the design build is different than the design
build in the database.

e Valid - Appears when the file is new.

¢ Corrupt — Appears when the file is corrupt.
Remove Click ] to remove a specific design file from the list.
Start Import  Starts the import of the design files in the list.

Cancel Cancels the transfer and closes the dialog box.

Import Track

Species H. sapiens | 3'! Color

Build Mame hgt? '3'1 M| change...

Track Mame I

Track File I Browse

Cancel

Figure 131 Import Track dialog box
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Species

Build Name

Color

Track Name

Track File

Browse

0K

Cancel

Purpose: Lets you import a BED format track file.

To open: In the Config command ribbon, click Tracks, then click Import
Track From BED File.

Select the species to which the track relates.

This list contains the available genome builds for the selected species.
Select the desired genome build.

Shows the assigned display color for the track. To change this color, click
Change.

Type a name to identify the imported track.

Type the location of the BED track file to import, or click Browse to
select a file.

Opens an Open dialog box, where you can select the BED track file to
import.

Imports the track into the program.

Cancels the import and closes the dialog box.
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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 132 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 96.

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

Filter conditions

236

& Interval Filter

Edit Array Level Filters

Name  Inkerval Filter & e
‘attribute _BOperator Walue Logical Oper... | Mew Condition

P value "=3|< s | @1 7= ) AND N ————
Mo OF Probes == =1 =) = Delete Condition

ngclude matching values

Mew Update Reset Delete Rename. .. Close

Figure 133 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 224.

¢ Graphical Interval Penetrance Summary - See “Graphical Interval
Penetrance Summary” on page 228.

Select the name of the interval filter you that want to edit. To create a
new filter, and add its name to the list, click New. You can apply interval
filters to both common aberration results and interval penetrance results.
However, because the available attributes for interval filters in these two
situations are not the same, the filters you create in one context are not
available in the other.

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

Each condition has these elements:
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¢ 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.

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

Rename Opens an Input dialog box where you can type a new name for the filter.
To accept the name, click OK.
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Close Closes the dialog box. If you created or changed a filter, but did not
update it, a Confirm dialog box opens. Click Yes to accept the changes, No
to reject the changes, or Cancel to return to the dialog box.
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Manage Cyto Report

Manage Cyto Report

Cyto Report Information

Report Mame  :US23502418_252808110002_501_CGH_109_Febl0_1_2 09-0... Creation Date:09-May-11 11:22:13
Template Mame : Default Cyto Report Template - CGH + SHNP Created By 1 JW-DENDESKTOP Ykmckiney
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Figure 134 Manage Cyto Report dialog box

Purpose: To display, export, and print a workflow report. Also used to
change editable text boxes in the report.
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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 37.

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 272.

Prints the report to the default printer for your computer.

Closes the dialog box.
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Metric Set Configuration Dialog Box: Add Metrics to Metric Set Tab
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Figure 135 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 99.

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.
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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 243.

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 243.

Takes a percentage range of the data to calculate the limit. For detailed
information, see “Percentage Threshold Calculations” on page 244.
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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.
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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 245.

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 136 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 99.

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

246

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 Quality 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 108.

Attribute tab

“+ Microarray Properties E
m‘FE Headers' | FE Features| | SHP Data’

Attribute Yalue

(Amt Cy3 usediug)
Ilamt Cy5 usediug)
\|Array Fab date
Array 1D 252808110005 1 2
Array bype
|BrraySet
Comments
123 sample
| S sample
||Extraction Staktus hmported

\|Global Display Mame US23502415 252805110005 501 CGH 109 Fe,
(Green Sample European Male (MA12591)
lHyb Date
||Hyb temp
|[Hyb time
||Hyb'd By

| 0 e

Figure 137 Microarray Properties dialog box with list of Attributes and their values

¢ 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.

You cannot edit values for read-only arrays.
NOTE yarray
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Microarray Properties

Close

Index
Name
Value

Close

Closes the dialog box.

FE Headers tab

“++ Microarray Properties

Attribute fFE Headers) e Features'SHF Data!

| Index Name Walue |
n AddErrorEstimateGreen 6.65559 [
2 AddErrorEstimateRed 7.57113 £
I AFHold 0 I
4 AllColorPronkSat 0

Itz AnyColorProntEGMonlInifoL 0.094459

i AnyColorProntBGPopnoL 4.17714

7 AnyColorPrentFeatMonUnifoL 0.0216518

=) AnyColorPrentFeatPopnoL 0.03587529

1l AnyColorPronkSat 0.0152277

(o ArrayID 2525058110005_1_2

i Authar At

|z CentroidDiff 0.511073

([E] CentroidDiffy 0.678627

i1 ColorMode 1

s ComputerMarme CHUS190CKK

1a DetivativeOfLogRatiosD 0.147847

B

Close

Figure 138 Microarray Properties dialog box with list of FE Headers their values

Displays a sequential index to help identify FE properties.

Displays feature parameters, statistics, and constants for the whole array.

Displays the value for each parameter, statistic, and constant.

Closes the dialog box.
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Microarray Properties

FE Features tab

[ Attribute( FE Headers [FE FeaturesY sip Data)
E (chr1 E‘r!
| |
Index Featurehurn ProbeMame glsPosAndSignif LogRatioError |
1 225922 A_16_P100001SE  |true 0, 20452009 0.7 |
2 354535 A_16_PSA000121  krue 0,2042746 0.4
1= 1715838 5_16_P1S000916  |true 0.22650997 54|
4 263762 A_16_P10001100  [krue 0,3359505 0.0
iIs 58377 A_16_P10O001325  |true 0204662 0.t
] 78171 A_16_P10001390  |krue 0,2072435 0.: |
II7 23645 A_16_P10001457  [true 0,205105 0.« |
5 1585975 A_16_P10001545  [true 0,20450728 0.4 |
1] 122023 5_16_P1S001543  |true 0.2053729 0.4 ||
o 269613 A_16_P15001594  [true 0,20554194 0.: |
11 10215 A_16_P300006594  |true 0,20517264 0. |
1z 315467 5_16_POOOOO114  |true 0.20560442 0.4 |
13 174080 &_16_PI0000GE0  |true 0.20461668 0.8l
| ] > |
| Close

Figure 139 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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Microarray Properties

SNP Data tab

Microarray Properties E

rAttribute"r FE Headers || FE Features‘m
f ‘chrl vfl
| Index SHP ID Featurehurn Probemlame glsPosAndSignif |
It rsEEEE003 121120, 267695 |A_20_PO0OL0000S. .. true 0|
Iz rs35242196 94337, 142150 |&_Z0_PO0100009. ., [true, False 127
1] rs17160977 161316, 1343 &_270_PO0ZO1917... true 0.4l
:4 53555951 201536, 125903 A_20_PO010001Z.. . [krue 0.: I
5 rs2g43160 417600, 174950 A_20_PO010001E. ., [krue 0.«
] rs1129333 103485, 307349 A_20_PO0Z01926.., krue 0.2
II7 rs16525139 39159 A_20_PO0Z01929  |true 0.: |
{3 rs4645452 173326 A_20_PO0201931  [true 0.7
e rs1563469 339588, 413317 A_20_PO0201932.. . krue 0.:
|10 rsEEEE620 314523 A_20_PO0201933  |true 0.:
|11 rs2842925 99528, 145441 A_20_PO0201936.., krue 0.: |
12 rs1Z060452 237254, 250400 |&_Z0_PODZ01938. ., [true 0.5 |
113 rs6E9565 157691, 151032 A_20_PO0Z01942.., krue D.?}i:
] 3<r |
| Close |

Figure 140 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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Notes

Motes

Show in report || Noke
E KMCKINEY-PCUral [02-Ilay-2011 14:41:56]

Heuroblastorma

Figure 141 Notes dialog box

Purpose: Lets you type information about a selected aberration call.

To open: In Triage View, click Check Out to check out the sample. Under
Actions, click Notes for the aberration call for which you want to create
notes. See “Triage View” on page 65.

Save Saves changes you make in the dialog box.

Close Closes the dialog box. If changes were made, asks you if you want to save
them before closing.

Add Adds the text you type as a note for the interval.
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oOMIM

OMIM Id

oMIM
Description

Close

ITSN1

| OMIM Id

I OMIM Description

omimGene:s02442

|Intersectin 1 {5H3 domain protein-14)

aPP

OMIM Id

I OMIM Description

omirmMorbid: 104760

|Alzheimer disease 1, Familial, 104300 (3)

OMIM Id

I OMIM Description

orimiaene: GO06E7

|T-ce|| lymphoma invasion and metastasis 1

| Close |

Figure 142 OMIM dialog box

Purpose: Displays genes for the selected interval and lets you select a
gene to search for in the OMIM (Online Mendelian Inheritance in Man)

database.

To open: Open a sample in Triage View. In the Table View, right-click a
GeneName that contains a gene colored in red or blue, and click OMIM.

Shows the OMIM Id for the gene, along with the gene type (morbid, for
example) and a link for the OMIM Id to the OMIM database.

(Read-only) Displays the OMIM description for the gene.

Closes the dialog box.
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Open

Lookin: ] MicroArray #" B & e E

| Data
| FeatureExtraction

File narme: k:'l,Program Files\AgilentiMicrodrray

]
Files of bype:  Feature Extraction Qutput Folder = |

Qpen Cancel

Figure 143 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.

Lookin Select folder where the files are located. To browse for a location, click
the arrow and browse to the desired folder.

Filename 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 Ctrl key and click the files
to open.

Files of type  Expected file type is displayed. Click to change displayed file types.
Open Opens the selected file, or selects the output location.

Cancel Click this to cancel the operation.
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QC Metrics — Frequency Distribution
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Figure 144 QC Metrics Frequency Distribution Plot
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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 259.

To open: Click Show Frequency Distribution in the QC Metrics Table. See
“Quality Tab Window” on page 99.
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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.

Close Closes the dialog box.

QC Metrics Graph

4 QC Metrics Graph EJ
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Figure 145 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 259.
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Main Plots The plots in this dialog box represent the selected columns in the QC
Metrics Table. Each plot shows the value of a given metric for all arrays.

These plots have several additional features:

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 259.

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.

If you set your view preferences to show ToolTips (see “View
Preferences” on page 284), 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 146.

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 146.

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.
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US23502418_251479610045_501_CGH-v4_NCIssue_1006_1 2
value=0,072003

| N

al - - 4
K- K K- K

E Pass
4 Fail

E Marginal

Figure 146 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.

“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 147. The symbols have the following meanings:

¢ The lower and upper edges of the box represent the 25th and 75th
percentiles, respectively.

¢ The black horizontal line in the box is the median.
e The black dot is the mean.

¢ The “whiskers” represent the range of values that are not outliers.
An outlier is a point that is out of the 25th to 75th percentile range
by more than 150%.

¢ Open circles represent outliers, and an open triangle represents
outliers that plot beyond the available space on the graph.
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Line
Bar

Edit

Close

Figure 147 Two “Box & Whisker” plots

Select this option to display each metric as a line graph.
Select this option to display each metric as a bar graph.

Opens a menu with a Copy command. This command copies the plots in
the dialog box to the Clipboard as an image. You can then paste the image
into a document in another program.

Closes the dialog box.
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Figure 148 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 108.
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File

Show CGH Model
System Metrics

260

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 254.

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 255.

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

Query Builder:

Choose Extractions
Column Mame Operator Enter Value
J .
ArrayID =" = e I Add
1 1
Clear

Query Name

Enter a name for the Query ' Save Cancel

Figure 149 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 99.

The Query Builder dialog box has the following components and
functionality:

Column Name Displays a list of the metrics that can be used to create an expression
with which to query the database.

Operator Displays a list of the relational operators that can be used with the
selected metric.

Enter Value 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.
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Sample Notes
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Figure 150 Sample Notes dialog box

Purpose: Used to create sample notes and select to show sample, amp/del
interval, and LOH interval notes in cyto sign-off reports. Also used to
associate one or more predefined standardized notes with the sample and
select to show them in the cyto sign-off report.

To open: In Triage View, click Sample Notes. Then, select the desired tab
for the type of note you want to add.

To create Amp/Del Interval notes and LOH interval notes, click Notes for the desired
interval in the Triage View Amp/Del Intervals or LOH Intervals table. To create standardized
notes, in the main program window, in the Config tab, click Notes.

General dialog box commands

Save Save changes made in the dialog box.
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Close Closes the dialog box. If changes were made, you will be asked if you want
to save the changes first.

Sample Notes commands

Add Enabled when you type information in the note window. Click to add the
information as a note for the sample. Added notes appear in the Sample
Notes window.

Add Standardized Opens the Add Standardized Comment dialog box, where you select a
Comment standardized note to associate with the sample. The selected standardized
note appears in the Sample Notes window. You can add only one
standardized note at a time. To add an additional standardized note, click
Add Standardized Comment again.

Show inreport Select the box next to a note you want to include in the cyto report.
Interval notes are sorted by chromosomal location. Sample notes appear in
the order in which they were created, with most recent listed first.

Scatter Plot

Configure Coloring schemes

Log Ratios Signal Intensities
. A S
E Color by | Log Ratio Values  |'§ ) E Color by| Channels =
SNP Data

Eshow SHP data Panel Configure Color and Ranges

Figure 151 Scatter Plot dialog box

Purpose: Used to configure the appearance of the scatter plot in the Gene
View.

To open: In the Gene View, click the arrow next to Scatter Plot.

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

Signal Intensities = Mark the box to enable the Signal Intensities scatter plot. Selections for
the plot are Channels, Probe Score Values, or Intensity Values.
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SNP Data Mark the box to enable the SNP data panel that shows copy number and
LOH data for CGH+SNP microarrays.

Configure Color Opens the Configure Coloring Ranges and Shades dialog box, where you
and Ranges can set up the colors and ranges for Primary and Secondary scatter plots.
For more information, see “Configure Coloring Ranges and Shades” on
page 171.

Scroll to Column

Scroll to Column

& Select column
ProbeMarme ! ¢

[a]4 Cancel

Figure 152 Scroll to Column dialog box
Purpose: Lets you select a “Scroll to” column. The program then scrolls
the tab so that you can see the selected column.

To open: Right-click a column heading in Tab View, then click Scroll To
Column in the shortcut menu. See “Tab View in View Aberrations
window” on page 56.

Select column  Displays the columns available in the selected tab. Select the one you
want to display.

0K Scrolls the current tab so that you can see the selected column.

Cancel Closes the dialog box.
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Search similar interval

Select
Classification

Select Query

Search

Cancel
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Figure 153 Search similar interval dialog box

Purpose: To select a classification or query to use for a similar interval
search in the Triage View window.

To open: In the Triage View window, click Check Out to check out the
sample. Under Classification, right-click in the row for an interval and
then click Search similar interval.

Select from the list of pre-defined classifications. (Classifications are
defined by users with the role of Scientist or Administrator.)

Select from the list of pre-defined queries. (Queries are defined by users
with the role of Scientist or Administrator.)

Executes the search for similar intervals within signed- off samples that
meet the search criteria. Samples with similar intervals open in the Gene
View pane of the Genomic Viewer of the Triage View window.

Cancels the search and closes the dialog box.

Select Color

268

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)

CytoGenomics Reference Guide



Parameter Panels and Dialog Boxes 2

e RGB tab - select colors based on an RGB schema (Red-Green-Blue)

To open: This dialog box opens when a function allows you to change a
color. For example, right-click an array in the Genomic Viewer, click Edit
Array Color and click the Swatches, HSB, or RGB tab.

Swatches tab

Recent:

~Presview

Figure 154 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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Figure 155 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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Click to change the swatches, HSB, and RGB colors back to default values.

RGB tab

“ Select Color

| Swatches ﬁa@
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Figure 156 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.

CytoGenomics Reference Guide 271



2 Parameter Panels and Dialog Boxes

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 157 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 134.

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

L] Show/Hide Columns

: 'FE Params | FE Stats

Attribute E Show in table

Array 1D

Global Display Mame
Status

Green Sample
Red Sample
Polarity
Comments
ArraySet

Array bype

Array Fab date
istultiPack.
Manual3CFlag
Sample Type

3 sample

Amt Cy3 usediug)

Show in Triage View

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 or in the
Analysis tab when you click Review. See “Content Tab Window” on
page 108.

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

Show Intensity Bar Charts

+* Show Intensity BarCharts

Median Signal Intensity

‘I Median Red Signal value m Median Green Signal va\ue|

1000

Signal

Figure 158 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 51.

Right-click the chart and select from the following options.

Copy Click to copy the bar chart to the Clipboard. You can then paste the bar
chart image into another application that supports the Clipboard.

Saveas Click to open the Save as dialog box that lets you save the bar chart in a
file on your hard disk.
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SNP CN QC Metrics Table

= ——
¥ SNP CN QC Metrics Table X

File

SNP CM Qi Metrics

Array Mame I Design Mo I Call Rate || Separabilty || Goodnessof Fit | Call Ambiguity |
LI523502418_252608110002_501_CGH_103_Feb10_1 2  |028081 | 0.984323 0.951463| 0.001+408| 0.004380|

Figure 159 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, click SNP QC. See
“Triage View” on page 65.

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 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.

Goodness of Fit 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.
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Track

Track

rTrack Parametet
Mame : Hs_hgl9_CHy_20100203
Type H H. sapiens
Format % bed
Color z u
Genome Build 7 hgl9
Description 3 MA
Data
hromosome  Start Stop Name score strand thick_start thick_end = item_rgb block_count
chri 10377 996267 CNY_3274 1000 + 10377 996267 (] 1
chrl 10499 91591 CNY_B8172 1000 + 10499 91591 o 1
chrl 10499 177368 CNY_BE5173  |1000 + 10499 177368 o 1
chrl 11516 250293 CMY_74274  |1000 + 11516 250293 o 1
chri 11516 59454 CMY_74276 1000 + 11516 59454 o 1
chri 11516 55373 CMNY_74277 1000 + 11516 55373 (] 1
chrl 11516 54611 CNY_83988 1000 + 11516 54611 o 1
chrl 11516 250293 CNY_83989 1000 + 11516 250293 o 1
chrl 11931 125961 CMY_30360 1000 + 11931 125961 o 1
chri 27952 177346 CMY_0675 1000 + 27952 177346 o 1
chri 27982 177346 CHY_2041 1000 + 27982 177346 (] 1 e
chrl S88] 9454 CHY 74275 11000 + =t }= 59454 o 1 < >'
| ExportBED || Close |

Figure 160 Track dialog box

Purpose: Displays track details and lets you export a track to a BED file.

To open: In the Config tab, click Tracks. In the tracks table for the track
of interest, click Detail.

Export BED Opens the Export dialog box, where you select a location and type a name
for exporting the BED file.

Close Closes the dialog box.
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Track Settings

Track Search
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Figure 161 Track Settings 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, that
align with genomic coordinates in Gene View.

To open: In the Genomic Viewer, right click in the Genome, Chromosome,
or Gene View, and click Track Settings. Or, in the Config tab, under
Settings, click Preferences. See “Genomic Viewer” on page 46 or “Config
Tab Windows” on page 72.
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Search in column

Operator

Value

Search
Reset

Import Track
From BED File

Create Track
From Query

Apply

Track Name
Last updated
Source

Type

Genome build

Owner

Show in Ul

Show in Report

280

Track Search

Lets you search for a track by Genome Build, Type (Static or Dynamic
BED) or by User.

The parameter to compare for the search. (Genome Build, Type, or
User/Owner)

The logical operator that will be applied to the search. Selection of “=”
requires that the entire value match the search. Selection of “contains”
(User only) finds matches that contain the typed value.

Area to type or select the comparison value for the search. If search type
is “User,” you must type the user name in the format domain\username.

Executes the search and displays the results in the track table.
Resets the table to the default display.

Opens the Import Track dialog box, where you select a track file to
import, and give it a name. See “Import Track” on page 233.

Opens the Create Custom Tracks dialog box, where you can create a track
using an interval classification and selected sample attribute. See “Create
Custom Tracks” on page 179.

Applies changes made in the window.

Tracks Table

Name of the track already loaded or imported.

Date and time the track was last changed or updated.

Shows where the track originated.

Indicates whether the track is a Static or Dynamic BED type.
Shows the genome build associated with the track.

Shows the user who created or imported the track. For preloaded tracks,
displays “Global”.

When the check box is selected, the track is shown in the Gene View.

When the check box is selected, the track information appears in all the
reports.
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Delete

Delete
Up

Down

Genes

Tracks

Font
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Opens the Track dialog box that shows information for the selected track.
See “Track” on page 278.

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

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 affect the appearance of the Track Views.

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

e 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.

Select the font type, style and size for the gene annotations that appear in
the genomic viewer.
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View coordinates in UCSC browser

Name

Build

Description

Set Chromosome
Start-Stop

282

L View coordinates in UCSC browser - ﬂ

Mame

I:ser Track.

Description

rList of Start-Stop

Chr Name Stark Stop [
chrd ¥ ! 50909202 5109?6?D|

(@) User Defined
OFor complete gene view Color

E Save as track in application ] Change...

Ok Cancel

Figure 162 View coordinates in UCSC browser

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 51.

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:
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¢ 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 Track Settings. See “Track Settings” on page 279.

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

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.

Change
page 268.
0K
Cancel
View Gene

Go To Web

GeneMame

LOC3EE965

SUCLGL

1= {I= (= (= = { =

Figure 163 View Gene dialog box

Purpose: Used to select a gene to display in the

browser.
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Go To Web

Parameter Panels and Dialog Boxes

To open: In the Tab View of the Triage View, right click a gene name, and
select one of the databases. This dialog box also opens when you
right- click in the Gene View and select UCSC(hgl18) or UCSC(hgl9).

When you click Search under Go To Web for a listed gene, the selected

gene is searched in the database Web site. The results open in your Web

browser.

Close Closes the dialog box.

View Preferences

View Preferences

Wiew Alignment
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Figure 164 View Preferences dialog box
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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, click Views.
In the Triage View, or View Aberrations window, click Setting. See “Triage
View” on page 65 or “Config Tab Windows” on page 72.

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.
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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.

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.

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

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.

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 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.
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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 171 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 59.
Bar

0K Applies the changes you made to all preferences and closes the dialog box.
Cancel Closes the dialog box without applying changes.

Apply Applies changes without closing the dialog box.

View Report

Select Report:

1J523502418_252206010202_S01_CGH_109_Feb1d. & }

Ok Cancel

Figure 165 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 cyto report. Click View Report.
See “Report window” on page 37.

Select Report  Click the arrow and select the report you want to show for the sample.
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0K Opens the Manage Cyto Report dialog box with the selected cyto report.
See “Manage Cyto Report” on page 239.

Cancel Closes the dialog box without opening the report.
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View Report
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This chapter contains examples of the standard reports available in the
Agilent CytoGenomics 1.5 program.

~ii Agilent Technologies
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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 96. 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)

¢ Feature Extraction QC Report

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.

292 CytoGenomics Reference Guide



Reports 3

Probe Based

AberrationNo  CytoBand ChrName ProbeName Start Stop Description Genes Logratio Amplification Deletion
1.1 p13.1 chri A_18_P10289265 116233912 116233971  ref|Homo sapiens vang-like 1 (van gogh, Drosophil VANGLL 0.631745 0.5623736
1.2 p13.1 chrl A_16 P30265825 116243999 116244046  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.674764 0.5623736
1.3 p13.1 chrl A_16_P30265837 116245551 116245599  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.521244 0.5623736
1.4 p13.1 chri A_16_P30265856 116247382 116247930  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.523213 0.5623736
1.5 p13.1 chri A_16_POO153056 116260485 116260544  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.320108 0.5623736
1.6 p13.1 chrl A_16_P00153069 116268111 116268158  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.527357 0.5623736
1.7 p13.1 chri A_18_P10290304 116269694 116269753  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.668532 0.5623736
1.8 p13.1 chri A_16 P30265898 116275445 116275504  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.669277 0.5623736
1.9 p13.1 chrl A_16_P30265908 116280832 116280388  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.582886 0.5623736
1.1 p13.1 chri A_16_P30265922 116283400 116283459  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.639515 0.5623736
1.11 p13.1 chri A_16_P30265931 116287399 116287458  ref|Homo sapiens calsequestrin 2 (cardiac muscle) CASQ2 0.437788 0.5623736
1.12 p13.1 chri A_16_P00154357 117175226 117175285 ref|Homo sapiens immunoglobulin superfamily, m IGSF3 0.830923  0.75138974
1.13 p13.1 chrl A_18 P10294460 117184801 117184860 ref|Homo sapiens immunoglobulin superfamily, m IGSF3 0.640806  0.75138974
1.14 p13.1 chrl A_18_P10295128 117198075 117198134  ref|Homo sapiens immunoglobulin superfamily, m IGSF3 0.787528  0.75138974
1.15 g23.3 chri A_16_P30355036 161512410 161512469  ref|Homo sapiens Fc fragment of 1gG, low affinity | FCGR3A -0.28066 -0.46779
1.16 g23.3 chrl A_16_PO0176993 161523649 161523708  Unknown -0.23097 -0.46779

Figure 166 CGH Aberration Report - Probe Based

Interval Based

AberrationNo  Chr Cytoband Start Stop #Probes Amplification Deletion pval Gene Names
US23502418_252808110006_S01_CGH_109 Febl0 1 1
1 chrl pl3.1 116,233,912 116,287,458 11 0.562374 0 7.69E-19 VANGLI, CASQ2
2 chr1 pl13.1 117,175,226 117,198,134 3 0.75139 0 8.34E-10 IGSF3
3 chrl g23.3 161,512,410 161,641,614 9 0 -0.46779 2.534E-12 FCGR3A, FCGR2C, HSPAY, FCGR3E
4 chr2 pll.2 89,163,862 89,538,874 30 0 -2.09649 5.65E-279
5 chr2 pll.2 89,163,862 89,319,978 15 0 -3.73223 1.42E-45
6 chr2 pll.2 89,163,862 89,214,119 5 0 -6.12198 4.41E-17
7 chr2 pll.2 89,357,656 89,501,998 12 0 -1.46906 1.57E-17
8 chr2 pll.2 89,606,481 90,208,732 18 0 -0.52208 1.13E-25
9 chr3 pl2.3 75,762,756 75,791,127 5 0.531966 0 4.61E-10 ZNF717
10 chr3 g26.1 162,514,534 162,619,141 ) 4.308064 0 2.36E-137
11 chr3 q29 195,354,124 195,479,018 12 0.392085 0 5.52E-11 SDHAPZ, MIR570, MUC20, MUC4
12 chrs pl4.3 21,937,647 21,975,126 5 0.513102 0 3.60E-10 CDH12
13 chrs gl3.2 68,832,957 70,636,824 20 0.474243 0 8.53E-23 OCLN, GTF2H2C, GTF2H2D, LOCI1(
14 chrs gld.3 84,907,187 84,947,324 3 0 -1.0668 1.69E-15
15 chré p25.3 283,968 378,956 14 0.406398 0 1.79E-13 DUSP22

Figure 167 CGH Aberration Report - Interval Based with comparison interval highlighted
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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.

¢ Sample information for the required sample attributes.

¢ Analysis settings at the end of the report

* One editable text box “Comments”

* Genome View

e 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

¢ No Gene View
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Index

SNP Reports

SNP Genotype Report

ArrayName

US23502418_252808110006_S01_CGH_109_Feb10_1_1

1 U523502418_252808110006_S01_CGH_109_Feb10_1_1
2 US23502418_252808110006_S01_CGH_109_Febl10_1_1
3 U523502418_252808110006_S01_CGH_109_Feb10_1_1
4 US23502418_252808110006_S01_CGH_109_Feb10 1 1
5 US23502418_252808110006_S01_CGH_109_Feb10_1_1
6 US23502418_252808110006_S01_CGH_109_Febl10_1_1
7 US23502418_252808110006_S01_CGH_109_Febl10_1_1
8 U523502418_252808110006_S01_CGH_109_Feb10_1_1
9 US23502418_252808110006_S01_CGH_109_Feb10_1_1
10 US23502418_252808110006_S01_CGH_105_Febl10_1_1
11 US23502418_252808110006_S01_CGH_109 Febl0 1 1
12 US23502418_252808110006_S01_CGH_109_Feb10_1_1
13 US23502418_252808110006_S01_CGH_105_Febl10_1_1

Figure 168 SNP Genotype Report

Index

Aberration & LOH

ProbelD

A_20_PO010000S, A_20_P00201911
A_20_P00100009, A_20_P00201915
A_20_P00201917, A_20_P00100011
A_20_PO0100012, A_20_P00201918
A_20_PO010001S, A_20_P00201924
A_20_P00201926, A_20_P00100020
A_20_P00201929

A_20_P00201931

A_20_P00201932, A_20_P00100026
A_20_P00201933

A_20_P00201936, A_20_PO0100030
A_20_P00201938, A_20_P00100032
A_20_P00201942, A_20_PO0100036

Report

SNPID

rs6686003
rs35242196
rs17160977
rs3855951
rs2843160
rs1129333
rs16825139
rs4648482
rs1563469
rs6663620
rs2842925
rs12060432
rs689565

Chr

chrl
chrl
chrl
chrl
chrl
chrl
chri
chrl
chrl
chrl
chrl
chrl
chrl

SNP Position Genotype

1,089,699
1,333,598
1,341,185
1,804,302
2,309,082
2,335,676
2,426,598
2,749,921
2,786,145
2,794,537
2,886,356
2,970,930
3,163,952

GG
CcC
NN
T
T
GG
NN
NN
GG
NN
GG
T
CcC

Reports 3

p-Val Log Ratio

3.00021
1.001226
NaN
3.000037
1
2.000018
MNaMN
MNaN
1.995424
NaN
2.000149
2.002947
2.000092

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.

116,233,912 116,287,458 AMP
117,175,226 117,198,134 AMP
161,512,410 161,641,614  DEL

89,163,862 89,538,874  DEL
89,163,862 89,319,978  DEL
89,163,862 89,214,119 DEL
89,357,650 89,501,998  DEL
89,606,481 50,208,732  DEL
75,762,756 75,791,127  AMP

162,514,534 162,619,141  AMP
195,354,124 185,479,018 AMP

21,937,647 21,975,126 AMP
68,832,957 70,636,824 AMP
84,907,187 84,947,324  DEL

ArrayName Class Chr Cytoband Size(bp) Start Stop Type
US23502418_252808110006_S01_CGH_109_Feb10_1_1
1 US23502418 252 CGH 1 pl3.1 53547
2 US23502418 252 CGH 1 pl3.1 22909
3 US23502418 252 CGH 1 q23.3 129205
4 US23502418_252 CGH 2 pll.2 375013
5 US23502418_252 CGH 2 pll.2 156117
6 US23502418 252 CGH 2 pll.2 50258
7 US23502418 252 CGH 2 pll.2 144343
8 US23502418 252 CGH 2 pll.2 602252
9 US23502418 252 CGH 3 pl2.3 28372
10 US23502418_252 CGH 3 q26.1 104608
11 US23502418_252 CGH 3 q29 124895
12 US23502418_252 CGH 5 pld.3 37480
13 US23502418_252 CGH 5 ql3.2 1803868
14 US23502418_252 CGH 5 qld.3 40138
15 US23502418_252 SNP 5 q23.3-g3] 3726171

Figure 169 Aberration & LOH Report with comparison interval highlighted
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128,475,248 132,201,418 LOH

#Probes p-Value / LOH Score AvgCGHLR
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7.69E-19
8.34E-10
2.54E-12
5.65E-279
1.42E-45
4.41E-17
1.57E-17
1.13E-25
4.61E-10
2.36E-137
5.52E-11
3.60E-10
8.53E-23
1.69E-15
7.158528

Gene Names

0.562374 VANGL1, CASO2

0.75139

IGSF3

0.039218
0.740461
0.112517
-0.02895
-3.55177
-0.05611
0.070002
4.020365
-0.28101
-0.55617
0.025615
0.144723
0.920553

-0.467785 FCGR3A, FCGR2C, HSPAT, FCGR2

-2.096454
-3.732228
-6.121977
-1.469062
-0.522082

0.531866

4.308064

ZNF717

0.392085 SDHAP2, MIR570, MUC20, MUC4

0.513102

CDH12

0.474243 OCLN, GTF2H2C, GTF2H2D, LOC1

-1.066737

ADAMTS19, CHSY3, HINT1, LYRW
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3 Reports

Where Agilent CytoGenomics Saves Results

By default, Agilent CytoGenomics saves the reports and results files from
workflows in locations described below. By default, results from manual
workflows are saved locally, in the workflow output folder located in the
client program folder. Results from auto-processing workflows are saved
by default in the auto-processing workflow output folder located in the
server program folder, regardless of the client where the workflow was
started. You can configure the system to change the default workflow
output locations and use selected array attributes to name the folders and

reports.
Workflow Output
Job Name
Job log file
Samples
Global Display Name 1
Analysis File
Sample Reports (for example, CGH Aberration report)
FE File
FE Output files (QC Report, run summary, stats and params text, shp)

Reports

Cyto report PDF
Cyto sign-off report PDF
Cyto sign-off report XML

Images
Images 1...n (used in Cyto reports)

Global Display Name 2

(Folders shown in blue)

Figure 170 Default workflow output folder structure
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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 299. 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 171 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 171 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 309.

* 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 301.

¢ 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 304.

¢ 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 304.

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 309.

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
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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 312.

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 315.

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 319.

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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4  Statistical Algorithms

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.

Detection of regions -
of fixed size with an
overor under-
abundance of
aberrant probes. m
(7.} ] L L ] L) L |
Identification of | ® L |
_|'=_, significant aberrant ° f
= regions of arbitrary e ® Y b
(] size.
20 R
=L . :
c f ) .
o] a8 9
— BREN L
E Detection of probes 3 " i
g likely to be aberrant- . | mrm .
o can be grouped to IUe . b |
[+}] formaberrant regions
o ofany size. ey pe——— po——p——
L]
.. » L ] L L] L]
Identification of L] L ]
regions that have e i
constantcopy L o0
number. The regions *
are arbitrary in size. m

Figure 172 QOverview 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 322. 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 325.

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 328.

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 329.

CytoGenomics Reference Guide 303



4

304

Statistical Algorithms

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 336.

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 338 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 19 summarizes the relationship of genotype to SNP status.

Table 19 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 188 on page 349. The expectation
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Assignment of

SNP genotypes

Loss or Lack of
Heterozygosity

306

(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 346.

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 353.

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 356.
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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.

CytoGenomics Reference Guide

307



4  Statistical Algorithms

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 173. The plot of score S(c) for different values of c is
generated, and the plot is shown in Figure 174. The centralization
algorithm defines the new zero where the center of the highest peak lies
in Figure 174.
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Interpretation The centralization algorithm affects the output from the aberration
algorithms. See “ADM-1" on page 325.

Visualization See “ADM- 1" on page 325 for more information about displaying the ADM
algorithms.

— T T =

N I | IR R R RYLIF il

Figure 173 Log ratio values of an HT29 cell line in Genome view
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Figure 174 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 175.

Log; ratio

02 03 04 0s 0E 07 08

GC content
Figure 175 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 176 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 v

000075
0.00070
0.00065
0.00060
0.00055
0.00050

£ 0.0004s

S

0

5 0.00040
e

S 0.00035
0.00030
0.00025

Mo

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 176 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:
1

(¢
Local

and a global noise describing baseline variation:

OGlobal

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, 010 al? which is not correlated among different
probes along the interval as described above, and a global noise, 65 opal>
which is correlated among probes in an interval. The global noise
component, G, 18 calculated as the variation of the average log ratios
in large genomic intervals. As local probe-to-probe noise, S\ ocal’ 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

316

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

2] Global
1
Local

Using o to denote we derive

1
g = J;.&m.' —+ta
ik (3)

and

S, =—"2"

7

fr i

—+
k (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(vy), where v is the vector of the individual probe log

ratios L.

See “Noise Estimation - the Derivative Log Ratio Spread” on page 329 for
a description of dLRsd.

Then a 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 o and 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 a,;.
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. |o;-0;. 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 177 and Figure 178

show how the application of the data centering algorithms can affect
aberration detection.

Genome Before and After Applying Centralization and Fuzzy Zero

B0 #oR

M T E 1
m 1 Ui H m 1

Figure 177 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 178.

1 H 3 Ll 5 ] 7 2 e 0 " ? i )
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~— Real Aberration el Anaerstion

Retained
Centralization
and Fuzzy Zero
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Figure 178 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 q; = 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 329.

2 Define the quality-weighted average log ratio for replicated probes as:

> GiL;
L — iel (5)

2.4

3 Estimate the Log Ratio Error of the above mean:

lE, = —t— = |1 (6)

E o

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:
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Error Model and Combining Replicates

2 2
Gcombined(dyeswap) = Sqrt((cpolarity1+ c7po|arity2)/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 20 lists the topics
available in this section.

Table 20 Detection algorithms topics

Subject See these topics

Z-score algorithm “Z-Scoring for Aberrant Regions” on page 322

Aberration Detection “ADM-1" on page 325

Method (ADM) algorithms  “Apn-2” on page 328

Noise estimation “Noise Estimation — the Derivative Log Ratio Spread” on
page 329

Interpretation and “Interpretation and Visualization of the Detection

Visualization Algorithms” on page 332

“How the data centering algorithms can affect aberration
calls” on page 318

For descriptions of the algorithms for the analysis of CGH+SNP arrays, see “Algorithms for
CGH+SNP Analysis” on page 345.

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 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.

Use 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.

Algorithm  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 o represent 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) = =4 (®)
(e

where L is the signal log ratio, u is the mean and o is the noise level of
the population of such log ratios. Chromosomes X and Y are not included
in the calculation of u and o 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 o 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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3

T

You can compute the same formula for ' 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.

ADM-1

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.

Purpose = 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.

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 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

Algorithm 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.

CytoGenomics Reference Guide 325



4  Statistical Algorithms

Step 1:
Normalization

Step 2: Iteration

326

Before calling the ADM-1 routine, the log ratios are normalized in the
following way:

In the normalization step, the expected average p is subtracted from all
log ratios L and then these modified log ratios are divided by the
estimated variance o. This transforms the log ratio scores into a normal Z
distribution with a mean of 0 under the null model assumption:

Z(L) = L—;H (10)

where u 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:

2.7

S(ly = L=, (11)
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.

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 179 Aberration region identification by recursive interval scoring. For each genom-
ic interval /, Agilent CytoGenomics computes an interval score, S(l).

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

Purpose

Use

Algorithm

Step 1: Log ratio

328

error model

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.

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.

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

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.

The only difference between ADM-1 and ADM-2 is in the definition of the
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 i-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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Define q; = 1/(LEi)2 (12)

Assume that under the null model, L;~N(0,1/q;) and the different L;
are independent of each other.

2 Consider the weighted sum, for an interval I:

> aiLi (13)

iel
3 Compute the variance of S(I):

2
var[S(1)] = var(ZqiLi) = Z(qi varL; = Zqi (14)

4 Compute the ADM-2 interval score:
GiL;
2. 4i

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.

g

S(l) = (15)

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

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 J2 to compensate for noise averaging. The dLRsd is an estimate
of noise that is robust even in the presence of highly aberrant samples.

Purpose  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 180.
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Figure 180 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.

CytoGenomics Reference Guide 331



4

332

Statistical Algorithms

Interpretation and Visualization of the Detection Algorithms

Interpretation

Visualization

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:

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. 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 the values will not 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.

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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Interpretation

15: 18342527.30872215, 125 Mb A Y

Figure 181 Regions with enriched over- or under-abundance probes as visualized with the
Z-score algorithm output.

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 182.

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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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.

Visualization =~ 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 182 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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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 or ADM-2 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 183 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 236

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 367.

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)(rj)(N—r_l)
P(X2a) = HGT(a,NA M) =y AL

RN (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 236.

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
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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 184.
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Figure 184 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 185) 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 185. See
“Interval Filter” on page 236.

. Interval Filter

~Edit Filker
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Figure 185 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 186 for an example output of Differential Aberration analysis after
applying the filter shown in Figure 185.
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Interpretation and visualization of the algorithms for the comparison of commonly aberrant regions
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Figure 186 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 187.
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Figure 187 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 356. The output of the algorithm is also used to deduce the
genotypes of SNP sites. See “Assignment of SNP genotypes” on page 353.

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 309 and “GC Correction
Algorithm” on page 312.

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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Step 1
Reference correct
log, ratios

Step 2
Find peaks in
distribution

Step 3
Fit Gaussians to
peaks

348

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 188.
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Figure 188 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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Step b
Adjust for outliers

Step 6
Rescue probes

Step 7
Calculate ASCN
expectation
values
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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(LRICN)

P(CN|LR) = PLR)

(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 353. 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 189.
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Figure 189 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 354 and
“Example 2” on page 355.

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 190, 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 190 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 191 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 191 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 57.

* 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 309 and “GC
Correction Algorithm” on page 312. 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 346.

The algorithm reports LOH for the regions that are also detected as
deletions in standard CGH analysis (see Figure 192). 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 193).
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 194 and Figure 195.
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Figure 192

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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Amplification (trisomy) on human chromosome 21 (purple shaded area). Upper pane — ASCN calls
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 194 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 195 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 346.

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 325. 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:

X

Foxp,n) = 3P p,n) =
1

n!

oo @n ™, (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
Separate regions
if needed

Step 3
Make final LOH
calls

362

nheterozygous (19)

P (heterozygous) = J
( ygous) nheterozygous+nhomozygous

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 196),
Chromosome View (Figure 197), and Gene View (Figure 198 and

Figure 199). 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 196 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 197 Chromosome View of the Genomic Viewer in Agilent CytoGenomics. Left pane

364

— 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 198 Gene View of the Genomic Viewer in Agilent CytoGenomics, showing an 18.5
Mb region of chromosome 2. Left pane — Log, ratio data from a CGH+SNP ar-

ray. Right pane — ASCN calls for SNP sites. LOH call appears as a shaded re-
gion. In the LOH region, note the absence of sites with a copy number of 1.
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Figure 199 Gene View of the Genomic Viewer in Agilent CytoGenomics, showing a region
of chromosome 18. A hemizygous deletion affects part of chromosome 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, you
want 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 can 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 can 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:

Pyy) = J)p'a-p" (21)

The probability of observing z aberrations within diseased subjects is also
described using the binomial distribution:
N—-n) _m- N-m-(m-
P = (N2Mp"Ya-p Y (22)
-y
And the probability of observing m total aberrations is derived from the
binomial distribution:

Pu(m) = (N)p"@-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,)
- ym)
POy M) = By (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:

i (JJp'a=p)" (N2 Ya-p)t )
y|m) =

(Npma-p "

Rearranging Equation 25 yields:

(25)
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(Ve @-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:

P(y[m) = (26)

()

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:

P(y|m) = (27)

N-n
HGT = p-value = P(Y2>y|m) = Z(L_)(_m_—l/) (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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