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Introduction

The Affymetrix® Genotyping Console™ software (GTC) provides an easy way to create genotype calls
for collections of CEL files. Genotyping Console generates Copy Number, Loss of Heterozygosity
(LOH), Copy Number Segments data, and copy number variation data, depending on the array type, as
listed in the table below (Table 1.1).

Table 1.1 Genotyping Console analyses for different array types

Affymetrix® Array Type Genotype Copy Number/LOH Copy Number Copy Number

Calls Data Segments Variation
Data Analysis

Human Mapping 100K Arrays:

Mapping50K_Xba240 Yes Yes Yes No

Mapping50K_Hind240 Yes Yes Yes No

Human Mapping 500K Arrays:

Mapping 250K_Nsp Yes Yes Yes No

Mapping 250K_Sty Yes Yes Yes No

Genome-Wide Human SNP Array  Yes No No No

5.0

Rat and Mouse Arrays Yes No No No

Genome-Wide Human SNP Array  Yes Yes Yes Yes

6.0

Axiom Genotyping Array plates, Yes No No No

including:

NOTE: The Axiom™ Genome-Wide CEU 1 Array is the same as the Axiom Genome-Wide
Human Array.

Genotyping Console displays metrics and annotation information in standard tabular form so you can
evaluate the data quality for a given array. Scatter plots, line graphs and the heat map viewer give you
the power to quickly identify features of interest in your data set. Numerous data and visualization export
features make it easy to share results with other applications and users.

The GTC Browser enables you to survey your Copy Number and Loss of Heterozygosity data.

Genotyping Console is not a secondary analysis package. However, it does create CHP files and tab-
delimited text files required for secondary analysis packages available from companies in the Affymetrix
GeneChip® Compatible Program.
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About this Update

GTC 4.2 includes the following enhancements and new features:

= Edit Calls within the Cluster Graph. (See page 160)

= Add or remove SNPs from SNP lists from within the cluster graph. (See page 166).
Import SNP lists from APT’s SNPolisher application.
Supports Windows 7 (64 bit) and Windows 8.1 (64-bit). (See Table 2.1)

= Saturation_GC and Saturation_AT metrics are now displayed after an Intensity QC is performed.

= Added Axiom CNV Tool and Viewer applications to the Tools menu. (See Appendix K).

Conventions Used in This Guide

This guide provides a detailed outline for all tasks associated with Affymetrix® GeneChip Command
Console. Various conventions are used throughout the guide to help illustrate the procedures described.
Explanations of these conventions are provided below.

Steps

Instructions for procedures are written in a step format. Immediately following the step number is the
action to be performed. Following the response additional information pertaining to the step may be
found and is presented in paragraph format. For example:

1. Click Yes to continue.

The Delete task proceeds.
In the lower right pane the status is displayed.

To view more information pertaining to the delete task, right-click Delete and select View Task Log
from the shortcut menu that appears.
Font Styles

Bold fonts indicate names of commands, buttons, options or titles within a dialog box. When asked to
enter specific information, such input appears in italics within the procedure being outlined.
For example:

1. Click the Find button or select Edit > Find from the menu bar.
The Find dialog box appears.
2. Enter AFFX-BioB-5_at in the Find what box, then click Find Next to view the first search result.

3. Continue to click Find Next to view each successive search result.

Screen Captures

The steps outlining procedures are frequently supplemented with screen captures to further illustrate the
instructions given. The screen captures depicted in this guide may not exactly match the windows
displayed on your screen.

Additional Comments

E TIP: Information presented in Tips provide helpful advice or shortcuts for completing a task.

NOTE: The Note format presents important information pertaining to the text or procedure
being outlined.
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n IMPORTANT: The Important format presents important information that may affect the
accuracy of your results.

CAUTION: Caution notes advise you that the consequence(s) of an action may be irreversible
and/or result in lost data.

u WARNING: Warnings alert you to situations where physical harm to person or damage to
hardware is possible.

Technical Support

Affymetrix provides technical support to all licensed users via phone or E-mail. To contact Affymetrix®
Technical Support:

Affymetrix, Inc.
3420 Central Expressway

Santa Clara, CA 95051 USA

E-mail: support@affymetrix.com

Tel: 1-888-362-2447 (1-888-DNA-CHIP)
Fax: 1-408-731-5441

Affymetrix UK Ltd.
Voyager, Mercury Park

Wycombe Lane, Wooburn Green

High Wycombe HP10 OHH

United Kingdom

UK and Others Tel: +44 (0) 1628 552550
France Tel: 0800919505

Germany Tel: 01803001334

E-mail: supporteurope@affymetrix.com
Tel: +44 (0) 1628 552550

Fax: +44 (0) 1628 552585

Affymetrix Japan, K. K.
ORIX Hamamatsucho Bldg, 7F

1-24-8 Hamamatsucho, Minato-ku
Tokyo 105-0013 Japan

Tel: +81-3-6430-4020

Fax: +81-3-6430-4021
salesjapan@affymetrix.com

supportjapan@affymetrix.com



Working with Genotyping Console

Genotyping Console is a stand-alone application. It can be installed on computers that have GeneChip®
Operating System (GCOS) software, Affymetrix GeneChip® Command Console™ (AGCC) software, or
either.

NOTE: If you are using GCOS files, Affymetrix recommends that you transfer data out of
GCOS using the Data Transfer Tool (available at Affymetrix.com) and use the Flat File option
in order to retain sample attributes.

The tables below (Table 2.1) show the operating systems that Genotyping Console has been verified on
and the recommended minimum requirements. The larger data file size associated with Genome-Wide
Human SNP 5.0 and 6.0 Arrays should be taken into account when calculating the necessary available
disk space requirement.

Table 2.1 Verified 64 -bit operating systems & recommended requirements for GTC Software

64-bit Operating System Speed Memory Available Disk  Web Browser
(RAM) Space*
Windows 7 (with Service Pack 1) 2.83 GHz Quad Core 16 GBRAM 150 GB Internet Explorer
64 bit Processor 8.0 and above
Windows 8.1 Professional 64 bit 2.83 GHz Quad Core 16 GBRAM 150 GB Internet Explorer
Processor 8.0 and above

The following sections in this chapter describe:

» [nstallation Instructions on page 11

n Updates & General Information on page 11

» Notes for Users of Earlier Versions of Genotyping Console on page 11

n Starting Genotyping Console on page 11

m Parts of the Console on page 15

n File Types & Data Organization in GTC on page 17

» Basic Workflows in Genotyping Console on page 21

n Working with Commands in Genotyping Console on page 27

s Window Layout Options on page 27

To use Genotyping Console, you must:

1. Install the GTC software (see Installation Instructions on page 11.

2. Create a user profile (see Chapter 3, User Profiles on page 31).

3. Download or copy the necessary library and annotation files (see Chapter 4, Library & Annotation
Files on page 34).

4. Setup a workspace and data set(s) (see Chapter 5, Workspaces & Data Sets on page 45).
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Installation Instructions

1. Download the 64-bit installer software from Affymetrix.com: http://www.affymetrix.com
Unzip the downloaded software package. It includes the installation program and release notes.
Review the release notes and installation instructions before proceeding with the installation.

Double-click GenotypingConsoleSetup.exe to install the software.

ik W

Follow the directions provided by the installer.

NOTE: The setup process installs the required Microsoft components, which includes the .NET
3.5 framework and Java components and Visual C++ runtime libraries.

Updates & General Information

New information about Genotyping Console will be made available to customers through the Update
Button on the main tool bar in Genotyping Console. There are 3 different options: Updates Available, No
New Updates, or Updates (Offline).

When updated information is available, click on the green Updates Available button on the main tool bar
and a web browser will be launched indicating what new information is available.

-

Q IIpdates .E'.\w-ailal:uleJ

When there are no new updates available, the following button will be displayed on the main tool bar.
Clicking on the button will launch a web browser showing the current informational messages.

=

@ Mo Mew Updates |

If the computer is offline, Genotyping Console will be unable to determine if there are any updates
available and the Updates button will indicate the offline status.

A} Updates (Ofline) |

Notes for Users of Earlier Versions of Genotyping Console

NOTE: GTC 4.2 workspaces cannot be opened in GTC versions before 4.1. Workspaces created
in earlier versions of GTC can be opened in GTC 4.2, but no longer can be used in earlier
versions of GTC.

NOTE: Custom analysis configurations for earlier versions of GTC are updated to work with
GTC 4.2. Once updated, they no longer work with older versions of GTC.

Starting Genotyping Console
1. Double-click the Genotyping Console shortcut @ on the desktop. Alternately, from the Windows
Start Menu, select Programs > Affymetrix > Genotyping Console.
The Genotyping Console opens with the User Profile window displayed.
2. Select or create a User Profile (see Creating and Selecting a User Profile on page 31.
After creating a User Profile, the library path notice appears (Figure 2.1).



Chapter 2 | Working with Genotyping Console 12

Figure 2.1 Prompt to set the library path

Genotyping Console

Ll
o | ) The library path is not specified. ¥ou must select a library path to use the software,

(0.4 ] [ Cancel

3. Click OK.
The Browse for Folder dialog box opens (Figure 2.2).

Figure 2.2 Select or create a library folder

Browse For Folder

Select a path where the GeneChip library files are stored

[

My Documents
= j My Computer
= =e® Local Disk (3
I5) #4a7e9abbe101 1dba7ed1acs5h
@ Gzchr2682 1Focfa7d9z25fa
@ 913ed2a7432fef3c18b1
I 702830 3

|5 AGCE 3.2 Docs
L TR

< I

(&
e

fake Mew Folder ] [ (04 l [ Cancel ]

4. Seclect or create a location for the GTC 4.2 library folder and click OK.
The Temporary file folder location notice appears (Figure 2.3).

Figure 2.3 Temp Folder location notice

Genotyping Console fgl

y GTC uses a folder called "GTC_analysis_temp” to store temporary files generated by analyses, These files are deleted by the software Following each analysis run,

Please select a location For the GTC temporary folder: "GTC_analysis_temp”

The Affymetrix Power Tools software uses the temporary files folder during data analysis. The

temporary files folder must reside on a local hard drive, not a network drive. Users must have write
access to the temporary files folder.
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See Appendix J, Hard Disk Requirements on page 363 for information on local hard drive space
requirements.

5. Click OK.
The Browse for Temp Folder dialog box opens (Figure 2.4).

Figure 2.4 Browse for Temp Folder dialog box

Browse For Folder.

Select a path where the temporary files are stored

= ) Command_Consals -~
IC3) Configuration
) Data
I£3) Jobs E
125 Library
123 Logs
I25) Project_Configuration
o
@ TestData
123 zip_logs v
< | >

o I ew ],

6. Select or create a location for the GTC 4.2 temp folder and click OK.
The Temp Files path notice appears (Figure 2.5).

Figure 2.5 Temp Folder location notice

Genotyping Console le

- | ) The temporary files path is set to CiiCommand_Console TemplGTC_analysis_temp.

Click OK and proceed with creating a workgroup (Chapter 5, Workspaces & Data Sets on page 45)
or other tasks.

Changing Folder Locations

You can change the location of the library and temp folder in the Options dialog box.

To change the location of a folder:

1. From the Edit menu, select Options; or
Click the Options button |2} in the tool bar.
The Options dialog box opens (Figure 2.6).
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Figure 2.6 Options dialog box

Options E]E]

Directories |ZIF' | Genotyping Annatations |

Specify the directory where the library and annotation files are stored.
|EI:\Eommand_EonsoIe\Library | D

Specify the directory where the temporary files are stored.
|EI:\Eommand_EonsoIe\Temp\GTE_anaIysis_temp | D
Free space available: 30.56 GE

[ Ok H Cancel ]

2. Specify a new location for library and temp files by either:

= Entering a path in the appropriate box

= Clicking the Browse button and browsing to the new location.
3. Click OK.
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Parts of the Console
After creating or selecting the user profile the Genotyping Console Opens (Figure 2.7).

The components of the GTC interface are introduced below.

[B Affymetrix Genotyping Console [9[i=1 E3)
| Eie Edt  Workspace  Window  Tools  Help
ey b st & = E : € Ho New Lipdates

1: Menu Bar
2: Tool Bar

I workspace [SNPE]
=Lk Data Sets
=@
GenomelWideSiP_§
1 Sample Attibutes
3 Intensity Data
= [ Genotype Results
[y 20101108_112304_CHP
15" Copy Mumber/LOH Resuls
20101103_114148_CNCHP
20101103_125958_ CNCHP_NA_3(
ﬁ Copy Mumber Variation Results

3: Display Area

Feports
= SNP Lists
[ sNPE
[} SNPECH 08
[} SNPE CHO?

4: Data Tree

Status Messages Al
11/16/20101:06:44 PM - Iniializing anay sets =

11/16/2010 1:06:44 PM - Initializing parameters 5: Status WIndOW

11/16/20110 1:06:44 PM - Initislzing anay type mappings

11/16/20010 1:06:44 PM : Iitislzing help ]
11/16/20110 1:06:44 PM - Initislzing page sstup
11 41RS2010 11 Ad DA - bl corebars &
| I N I | L]

6: Status Bar |

Library path: C:iCommand_Console|Library User Profile: Lser 1 .:

NOTE: See the Affymetrix GTC Browser 1.2 User Manual for information about viewing the
Copy Number, Loss of Heterozygosity, and Copy Number Segment data in graphical format.

1 and 2: Menu Bar and Tool Bar

The menu bar and tool bar provide quick access to the GTC functions.

3: Display area
Some of the data generated by GTC can be viewed in tables and graphs in the display area, including:
= Intensity file QC data and graphs

Genotyping Data tables

= SNP Cluster Graph

Copy Number/Loss of Heterozygosity QC data

Heat Map for Copy Number and Copy Number Variation data

NOTE: The Copy Number, Loss of Heterozygosity, and Copy Number Segment data generated
by GTC is displayed in the GTC Browser. See the Affymetrix GTC Browser 1.2 User Manual for
more information.
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4: Data Tree

Genotyping Console displays workspace information in the form of a data tree. The items within the Data
Sets section of the data tree are ordered by the typical user workflow (Figure 2.8).

Data sets start as collapsed nodes in the data tree. Double-click a data set to expand the node and show
the tree items. By double-clicking on the data tree items, the first item in the right-click menu will
automatically open. For example, if you double-click the All Intensity group, the Intensity QC Table will
open, showing the QC information for all intensity data files in the data group.

Figure 2.8 GTC data tree
showing workspace, data set, and
SNP lists

o K ace [Haphap]
= Q Data Sets
= Q HapMap
GanomeWidaSME_ &
E? Sample Attibutes
] Intensity Data
= E] Genotype Results
% 20070522_174838
= ﬂ Copy Mumber/LOH Results
[y 20080527 batch
=] % Copy Mumber Y ariation Results
20080605 _093456
20080608_122211
[ Reports
=[] SMP Lists
Haptdap SMP_List

5: Status Window

The Status window displays all status and algorithm progress information (Figure 2.9).

Figure 2.9 Status window

Status Messages

B/B/2008 9:12:30 AM : Initializing page setup

B/B/2008 9:12:30 AM - Initializing exporters

B/B/2008 9:12:30 AM : Genotyping Conzole initialized

E/B/2008 3:22:32 &M : Filtering the SNPs

B/6/2008 9:23:37 AM 1 907253 SNPs found, 907253 added to Hapbdap_SMP_List

<

To disable this view, go to the Window menu and select Hide Status Messages Window.

Figure 2.10 Enabling/disabling
the Status window display

Window | Help

Layout »
Hide Status Messages Window

6: Status Bar

The Status bar at the bottom of the GTC window (Figure 2.11) displays information on the path to library
files and the user profile.
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Figure 2.11 Status bar shows the library path and current user profile

11462010 1:06:44 PM : Initializing page setup
11462010 1:06:44 PM : Initializing exporters £

T1/16/2010 T06:44 P - Intfzng anabsis equiemerts v
< IEANES | ¥
l Library path: C:'l,Command_ConsoIe'l,Libra@ (User Profile: User 1)'
Path to library files Current User Profile

File Types & Data Organization in GTC

To fully use the capabilities of GTC, you need to understand the file types and data organization used in
this software. GTC uses:

m Data and QC Files on page 17)

NOTE: QC files (.gqc) are no longer available for AGCC CEL files QCed in GTC 4.0 and higher.
The QC information is stored in the CEL file.

= Support files on page 18
» Data Organization in Genotyping Console on page 18

Data and QC Files
The data and QC files used by GTC are listed below, along with the file extensions used to identify them.
Some data files are generated by other Affymetrix software and used by GTC:
= Sample files (.arr and .xml)
= Intensity data files (.cel)
GTC generates other data files during the analysis of the intensity data files:
= Genotype Data files (.chp)
= Copy Number Data files (.cnchp)
= LOH Data files (.lohchp)
= Copy Number/LOH Data files (.cnchp) for SNP 6.0 analysis
= Copy Number Segment Data (.cn_segments)
= Copy Number Segment Summary (.cn_segments_summary)
= Custom Regions Report (.custom_regions)
= Custom Regions Summary Report (.custom_regions_summary)
= Copy Number Variation Data files (.cnvchp) for SNP 6.0 analysis
GTC generates QC information to help you evaluate your data:

= Intensity QC information for assessing suitability for batch genotyping and/or Copy Number/LOH
analysis

= QC data for Copy Number/LOH analysis

NOTE: QC files (.gqc) are no longer available for AGCC CEL files QCed in GTC 4.0 and higher.
The QC information is stored in the CEL file.

= Report files for viewing data and record keeping

You access the data in these files through the GTC data tree.
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Support files
The support files are necessary to use all of the features of GTC.

= Library file sets, with files for genotyping, copy number/LOH/CN Segment and copy number variation
analysis.

= Reference Model files for SNP 6.0 single sample Copy Number/LOH analysis
= Prior and Posterior model files for:
o BRLMM-P
o Birdseed V1 and V2
o Axiom GTI1
= Annotation files for the Arrays
= Browser Annotation files
= Optional files, including:
o SNP lists (both provided by Affymetrix and generated by user)
o Hints files
o Inbred sample files
o Gender files

Data Organization in Genotyping Console
The data used in GTC is organized by:

= Workspaces on page 18
m Data Sets on page 19
= SNP Lists on page 20

Workspaces
A workspace is a collection of data sets and SNP lists (Figure 2.12).

Only one workspace can be displayed in an open instance of GTC.

NOTE: Once you open a workspace in GTC 4.2, you will no longer be able to use it in earlier
versions of GTC.

Figure 2.12 Workspace with data sets and
SNP list

L Workspace [New_Workspace]
= | Data Sets

# | test
e ] Cirical
@ | Tumor
= | | SMP Lists
|| Mew_List

A workspace should contain only related data (for example, belonging to one primary investigator or one
research study).
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NOTE: Only one user can have the same workspace open at one time. If other users need
access to the same data files, they can either make a personal copy of a workspace file that
is not in use, or create a new Workspace and add the same data files to the new workspace.
Simultaneous genotyping of the same set of CEL files within two workspaces is not
recommended.

The workspace file stores the locations of the data files, not a copy of the data files themselves. See
Chapter 5, Workspaces & Data Sets on page 45 for more information about workspaces.

Data Sets

Each workspace can have multiple data sets (Figure 2.13). A data set manages a group of ARR/XML,
CEL, CHP, CNCHP (and/or LOHCHP), cn_segments files, and CNVCHP files from a single type of array
or array set (e.g. Human Mapping 100K or 500K Arrays, Genome-Wide SNP Array 5.0, Genome-Wide
SNP Array 6.0, or Axiom™ Genome-Wide Human Arrays).

Figure 2.13 Data set

B
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= E Genotype Results
Eh 20070522 174838
= '|__|'"'| Copy Mumber/LOH Resultz
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= % Copy Mumber ¥ anation Results
20020605 033456
2002060512221

|_:| Reports

A data set manages:
= Sample attributes: ARR or XML files
= Intensity data in CEL files
During QC the files are grouped into the following categories:
o All: all CEL files in the data set
o In Bounds: CEL files that passed intensity QC criteria
o Out of Bounds: CEL files that failed intensity QC criteria

NOTE: GQC files are not available for AGCC CEL files QCed in GTC 4.0 and higher. The QC
information is stored in the CEL file.

You can also assemble custom lists of intensity data. For more information, see:

o Creating Custom Intensity Data Groups using Intensity QC Data on page 84

o Creating a Custom Intensity Group from the CHP File Data on page 117

o Creating Custom Intensity Data Groups Using the SNP Cluster Graph on page 162
= Genotype Results: CHP files. These are grouped into:

o Batch genotype results, either from direct analysis or import

o Custom CHP groups assembled by you
= Copy Number/LOH Results: Analysis files for:
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o Copy Number
o LOH
o Copy Number Segments and Copy Number Custom Regions
= Copy Number Variation Results in CNVCHP files. These are grouped into:
o Batch Copy Number Variation results, either from direct analysis or import
= Reports
o Concordance reports
Within a data set, the following information can be displayed in tables and graphs for viewing and
exporting:
= Sample attribute information
= QC metrics
Signature SNP genotypes
CHP and SNP summary data
= SNP cluster graphs

Copy Number/LOH QC information, copy number segment and custom region data (available for
Human Mapping 100K/500K Arrays and Genome-Wide Human SNP Array 6.0)

Copy Number Variation results data

NOTE: Copy Number/LOH data can be displayed in the GTC Browser. See the Affymetrix GTC

Browser 1.2 User Manual for more information.

NOTE: Copy Number Variation data for SNP 6.0 is also displayed in the Heat Map Viewer
together with copy number data. In order to view Copy Number Variation data in the Heat
Map Viewer, you must have copy number data that originates from same CEL files. See

Chapter 16, Heat Map Viewer on page 323 for more information.

SNP Lists

SNP lists allow you to manage markers of interest. You can generate SNP lists from your genotyping data

or import SNP lists from other sources.
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Basic Workflows in Genotyping Console

The figure below (Figure 2.14) shows an overview of the GTC workflows.

Figure 2.14 Overview of GTC workflows for different array types

Create or select a user profile

Load data
Create a workspace and data set(s)
Add sample (ARR) & intensity data (CEL) to the data set

Perform intensity QC
Not available for non-human array data

Genotyping Console analysis options

Human Mapping Genome-Wide Human Genome-Wide Human SNP 6.0 Array Axiom Array*
100K/500K Array SNP 5.0 Array
Rat and Mouse Arra . i
Genotyping y Genotyping Copy Number &  Copy Number (AxioGn? g?rﬁyzg:)%thm)
(BRLMM Algorithm) . (Birdseed vior  LOH Analysis  Variation Analysis
Genotyping Birdseedv2  (CN5 or BRLMMP+  (Canary Algorithm)
(BRLMM-P Algorithm) Algorithm) Algorithm)
Copy Number & *
LOH Analysis
(CN4 algorithm) Copy Number
Segment Analysis
Copy Number
Segment Analysis * Axiom Arrays include:

Axiom Genome-Wide Human Arrays
Axiom myDesign Arrays
Axiom Bovine Array*

The following sections describe the workflows for the different array types. There are many similarities
between the workflows for different array types, but some significant differences, too.

GTC Workflow for Axiom Arrays on page 22

GTC Workflow for SNP 6 Arrays on page 23

GTC Workflow for Genome-Wide SNP Array 5 on page 24

GTC Workflow for Human Mapping 100K/500K Arrays on page 25
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GTC Workflow for Axiom Arrays
GTC can perform Genotyping analysis using the Axiom GT1 algorithm on the following types of arrays:

= Axiom Genome-Wide Human Arrays and Array Sets
= Axiom myDesign Arrays
= Axiom non-human Arrays

The workflow requires the following sets of steps:
1. Create Workspace and Data Sets
A. Create a workspace and data set for the data (see Creating a New Workspace on page 46

B. import intensity data (and Sample/Array Data, if available) into the data set (see Adding Data to
a Data Set on page 49).

NOTE: QC can also be automatically performed upon import of CEL files to the data set.

2. Perform Intensity QC and break into Reagent Versions.

NOTE: Axiom Genome-Wide BOS 1 Arrays are not processed with different reagent
versions and do not need to be separated into separate intensity data groups.

NOTE: Axiom CEL files that have been QCed previously in GTC 4.0 or earlier will need to
be submitted for intensity QC in GTC 4.2 to provide reagent version information.

A. Perform intensity QC to determine basic data quality (see Chapter 6, Intensity Quality Control for
Genotyping Analysis on page 74).

The intensity quality control check automatically creates the following intensity data groups,
based on the Dish QC thresholds:

= All
= In Bounds
= Out of Bounds

The resulting Dish QC values and other metrics are displayed in tables and graphs, and can be
exported.

Removing poor quality CEL files from the set can improve the quality of the genotypes of the
remaining CEL files.

B. Create custom intensity data file groups for CEL files produced using different reagent sets:
= Reagent Version 1
= Reagent Version 2

Use data files from the In Bounds group to create these custom data file groups to make sure they
pass the QC criteria.

See Creating a Custom Intensity Group from the CHP File Data on page 117.
3. Perform Genotyping on samples from different Reagent Versions.
A. Select an intensity data file (CEL) group with data from Reagent Version 1 or Reagent Version 2.

B. Perform genotyping analysis on the group of files, as described in Chapter 7, Genotyping Analysis
on page 89

C. Review the initial genotyping analysis QC data in the CHP Summary Results table, using Call
Rate and other metrics, as described in CHP Summary Table on page 110.

D. Create new Intensity Data file group for samples with good performance in initial genotyping
analysis and perform a second genotyping analysis, as described in Creating a Custom Intensity
Group from the CHP File Data on page 117.
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E.

F.

G.

View the SNP calls and other metrics in the SNP Summary Results table, as described in
Chapter 8, Review the Genotyping Results on page 124.

NOTE: You need a SNP list to view genotype result data. See Create a SNP List on
page 125.

Review the clustering performance for SNPs of interest in the SNP Cluster Graph.
See Chapter 9, Using the SNP Cluster Graph on page 148.

Export the genotype calls for downstream analysis.

See Chapter 10, Exporting Genotype Results on page 181.

GTC Workflow for SNP 6 Arrays
GTC can perform the following analyses on SNP 6.0 Arrays:

= Genotyping Analysis (using the Birdseed v1 or Birdseed v2 algorithm)
= Copy Number/LOH Analysis (using CN5 BRLMM-P+ algorithm)
= Copy Number Variance (using the Canary algorithm)

The workflow requires the following sets of steps:

1. Create Workspace and Data Sets

A.
B.

Create a workspace and data set for the data (see Creating a New Workspace on page 46).

Import intensity data (and Sample/Array Data, if available) into the data set (see Adding Data to
a Data Set on page 49).

2. Perform Intensity QC

A.

Perform intensity QC to determine basic data quality (see Chapter 6, Intensity Quality Control for
Genotyping Analysis on page 74).

The intensity quality control check automatically creates the following intensity data groups,
based on the Contrast QC thresholds:

= All

= In Bounds

= Out of Bounds

Additional custom groupings of CEL files can also be made.

Removing poor quality CEL files from the data set can improve the quality of the genotypes of the
remaining CEL files.

3. Perform Genotyping

A.
B.

Select a group or set of intensity data files (CEL) in a data set.

Perform genotyping analysis on the group of files, as described in Chapter 7, Genotyping Analysis
on page 89.

Review the initial genotyping analysis QC data in the CHP Summary Results table, using Call
Rate and other metrics, as described in CHP Summary Table on page 110.

. Create new Intensity Data file group for samples with good performance in initial genotyping

analysis and perform a second genotyping analysis, as described in Creating a Custom Intensity
Group from the CHP File Data on page 117.

View the SNP results in the SNP Summary Results table, as described in Chapter 8, Review the
Genotyping Results on page 124

NOTE: You need a SNP list to view genotype result data. See Create a SNP List on
page 125.
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F. Review the clustering performance for SNPs of interest in the SNP Cluster Graph.
See Chapter 9, Using the SNP Cluster Graph on page 148.
G. Export the genotype calls for downstream analysis.
See Chapter 10, Exporting Genotype Results on page 181.
4. Perform Copy Number/LOH Analysis for SNP 6.0 Arrays

A. Perform Copy Number and/or LOH analysis in GTC to generate Copy Number/LOH data files.
See Chapter 13, Copy Number & LOH Analysis for Genome-Wide Human SNP 6.0 Arrays on
page 242.

B. Run the Segment Reporting Tool on the CNCHP files to generate:

Segment Data files
= Segment Summary file
= Custom Region Data files
= Custom Region Summary file
See Using the Segment Reporting Tool on page 285.
C. Review the data in the GTC Browser.
See Loading Data into the GTC Browser on page 305
D. View the log2ratio values in the Heat Map Viewer.
See Chapter 16, Heat Map Viewer on page 323.
E. Export the data for further analysis.
5. Perform Copy Number Variation Analysis

NOTE: Copy Number Variation (CNV) analysis can be performed only on Genome-Wide
Human SNP Array 6.0 data.

For CNV analysis, the Canary algorithm makes CN state calls (0, 1, 2, 3, 4) for regions with known
copy number variants (CNV) or copy number polymorphisms (CNP). The region within known copy
number variants can contain one or more CN/SNP probe sets.

A. Perform the Copy Number Variation analysis. See Chapter 15, Copy Number Variation Analysis
on page 315.

B. View the results in the Heat Map viewer with copy number results. See Chapter 16, Heat Map
Viewer on page 323.

GTC Workflow for Genome-Wide SNP Array 5
GTC can perform Genotyping analysis using the BRLMM-P algorithm on the following types of arrays:
= Genome-Wide SNP Array 5.0

= Rat Array
= Mouse Array

NOTE: Intensity QC and Signature SNPs are not available for Rat and Mouse Arrays.

The workflow requires the following sets of steps:
1. Create Workspace and Data Sets
A. Create a workspace and data set for the data (see Creating a New Workspace on page 46.

B. Import intensity data (and Sample/Array Data, if available) into the data set (see Adding Data to
a Data Set on page 49).
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2. Perform Intensity QC

A. Perform intensity QC to determine basic data quality (see Chapter 6, Intensity Quality Control for

Genotyping Analysis on page 74.

The intensity quality control check automatically creates the following intensity data groups,
based on the Contrast QC thresholds:

= All

= In Bounds

= Out of Bounds

Additional custom groupings of CEL files can also be made.

Removing poor quality CEL files from the data set can improve the quality of the genotypes of the
remaining CEL files.

3. Perform Genotyping and Review Data

A.
B.

Select an intensity data files (CEL) group.

Perform genotyping analysis on the group of files, as described in Chapter 7, Genotyping Analysis
on page 89.

Review the initial genotyping analysis QC data in the CHP Summary Results table, using Call
Rate and other metrics, as described in CHP Summary Table on page 110.

Create new Intensity Data file group for samples with good performance in initial genotyping
analysis and perform a second genotyping analysis, as described in Creating a Custom Intensity
Group from the CHP File Data on page 117.

View the SNP results in the SNP Summary Results table, as described in Chapter 8, Review the
Genotyping Results on page 124

NOTE: You need a SNP list to view genotype result data. See Create a SNP List on
page 125.

Review the clustering performance for SNPs of interest in the SNP Cluster Graph.
See Chapter 9, Using the SNP Cluster Graph on page 148.

Export the genotype calls for downstream analysis.

See Chapter 10, Exporting Genotype Results on page 181

GTC Workflow for Human Mapping 100K/500K Arrays
You can perform the following types of analyses on Human Mapping 100K/500K Array data:

= Genotyping

= Copy Number/Loss of Heterozygosity

1. Create Workspace and Data Sets

A.
B.

Create a workspace and data set for the data (see Creating a New Workspace on page 46).

Import intensity data (CEL) (and Sample/Array Data) into the data set (see Adding Data to a Data
Set on page 49).

2. Perform Intensity QC

A.

Perform intensity QC to determine basic data quality (see Chapter 6, Intensity Quality Control for
Genotyping Analysis on page 74).

The intensity quality control check automatically creates the following intensity data groups,
based on the Contrast QC thresholds:

= All

= In Bounds

= Out of Bounds
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Additional custom groupings of CEL files can also be made.

Removing poor quality CEL files from the data set can improve the quality of the genotypes of the
remaining CEL files.

3. Perform Genotyping

A.
B.

Select a group of intensity data files (CEL) in a data set.

Perform genotyping analysis on the group of files, as described in Chapter 7, Genotyping Analysis
on page 89.

For mapping arrays, one intensity data group can contain CEL files from two different array types.
But during genotyping, GTC will automatically separate them and genotyping results will be
grouped by array type. Users can make a custom genotype result batch and manually add CHP files
with different array types.

Review the initial genotyping analysis QC data in the CHP Summary Results table, using Call
Rate and other metrics, as described in CHP Summary Table on page 110.

Create new Intensity Data file group for samples with good performance in initial genotyping
analysis and perform a second genotyping analysis, as described in Creating a Custom Intensity
Group from the CHP File Data on page 117.

View the SNP results in the SNP Summary Results table, as described in Chapter 8, Review the
Genotyping Results on page 124

NOTE: You need a SNP list to view genotype result data. See Create a SNP List on
page 125.

Review the clustering performance for SNPs of interest in the SNP Cluster Graph.
See Chapter 9, Using the SNP Cluster Graph on page 148.

Export the genotype calls for downstream analysis.

See Chapter 10, Exporting Genotype Results on page 181.

4, Copy Number/LOH Workflow for 100K/500K Arrays

To perform a CN/LOH analysis for 100K/500K arrays, you must have both the CEL intensity data
files and the genotyping CHP files for the arrays you wish to analyze.

A.

Perform Copy Number and/or LOH analysis in GTC, producing:
= Copy Number Data Files
= LOH Data Files

See Chapter 12, Copy Number & LOH Analysis for Human Mapping 100K/500K Arrays on
page 205.

Run the Segment Reporting Tool on the CN files to generate:
= Segment Data Files

= Segment Summary file

= Custom Region Data files

= Custom Region Summary File

See Using the Segment Reporting Tool on page 285.

5. Review data in the GTC Browser
See Loading Data into the GTC Browser on page 305.

6. Export data for further analysis.
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Two-Step Genotyping Workflow

The two-step genotyping workflow enables you to get optimal call rates when working with genotyping
data.

In the two-step workflow, you evaluate the performance of the array data using both intensity QC metrics
and initial genotyping call rate in the following steps:

1. Perform intensity QC and remove samples that do not meet the QC thresholds.

2. Perform a first round of genotyping on the remaining samples.

3. Remove samples based on outlier call rates (for Axiom arrays, use a call rate < 97% as the cutoff).
4. Perform a second round of genotyping to get optimal call rates.

This workflow is described in more detail in Creating a Custom Intensity Group from the CHP File
Data on page 117.

Working with Commands in Genotyping Console
Commands in Genotyping Console can be accessed from:
= Main menus
= Tool bar shortcuts
= Right-clicks on tree items
= Right clicks on table rows
= Right-clicks on graphs or from the graph tool bar

The tree items serve dual functions, organizing the data and results as well as guiding you through the
workflow. The file menus are context sensitive, which means that some commands will be hidden until
you’ve selected the items in the tree or table to which the command applies.

Window Layout Options

Genotyping Console windows can be arranged either as tabbed windows or multiple windows. To select
a layout option, choose Tabbed Windows or Multiple Windows from the Window/Layout menu
(Figure 2.15).

Figure 2.15 Window layout options
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In the tabbed window layout, each open table or graph fills the entire available space and switching
between active windows can be accomplished by clicking the tabs at the top of the window. The active
window is highlighted with a white background and an orange line on the top (Figure 2.16).
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Figure 2.16 Tabbed window layout
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To close a tabbed window, use the IEl button at the top right of the tab (Figure 2.17).

Figure 2.17 Close a tabbed window
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In the Multiple Window layout (Figure 2.18), each open table or graph can be:

= Individually sized
= Expanded to the maximum size
= Minimized
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= Displayed in a cascade, tiled horizontally, or tiled vertically (see below)

To select the Cascade, Tile Horizontally, or Tile Vertically layout:
From the Window Menu, select Layout > [display option]:

= Cascade (Figure 2.19)
= Tile Horizontally (Figure 2.20)
= Tile Vertically (Figure 2.21)
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User Profiles

A user profile stores a user's preferences for custom analysis settings, table and graph viewing options,
and other application settings.Security by profiles is not provided by the application; it is simply a means
of storing application parameters.

This chapter describes:

» Creating and Selecting a User Profile on page 31
» Deleting a User Profile on page 33

Creating and Selecting a User Profile
You can create a new user profile or create a previously selected one when you start Genotyping Console.

To create a new User Profile:

1. Start Genotyping Console by double-clicking on its shortcut on the Desktop; or
From the Windows Start Menu select Programs > Affymetrix > Genotyping Console.

The Genotyping Console opens with the User Profile dialog box displayed (Figure 3.1).

B User Profile

Status Messages
T1/16/2010 121216 PM - Infalizin

 application deta path
620101212715 P ; Initizizing user profles

2. Type in a name for the new profile in the User Profile dialog box (Figure 3.2).



Chapter 3 | User Profiles 32

Figure 3.2 User Profile dialog box

[& User Profile

. A User Profile holds algorithm parameters, report
M thresholds and other application parameters

"
Affymetnx° zelected by a uger.

Enter a new or gelect an existing User Profile name

]

Ok H Cancel ]

3. Click OK.

The software will prompt you to create the new profile (Figure 3.3).

Figure 3.3 Confirmation dialog box

Genotyping Console X

\:.’) Do you want to create the new User Profile (User 1)7

After setting up a user profile, the software will either prompt you to select:

= a library file path (if Affymetrix Command Console is not installed on the workstation or the library
folder has not already been specified during a prior session). See Setting the Library Path on page 34

= a workspace to open. See Creating a New Workspace on page 46.

To select an existing Profile:

= Use the drop-down menu on the User Profile window (Figure 3.4).

Figure 3.4 User Profile dialog box

& User Profile

M - A User Profile holds algorithm parameters, report
- thresholds and other application parameters

Aﬁymetnx' selected by a user.
Enter a new or select an existing User Profile name

luserd v/

userl

NOTE: You can select a different profile without terminating the program, but the Workspace

must be closed.

To change profiles:

1. From the Edit menu, select Change User Profile.
The User Profile dialog box appears (Figure 3.4).

2. Enter a new profile name or select a previously generated profile from the drop-down box (see the

User Profile dialog box (Figure 3.4)).
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Deleting a User Profile

To remove profiles no longer needed:
1. From the Edit menu, select Delete User Profile.
The Select the user profiles to delete dialog box opens (Figure 3.5).

Figure 3.5 Delete a user profile

Select the user, profiles to delete

2. Select the User Profile to be deleted and select OK.

The selected User Profile, and all parameter files associated with the profile, will be removed. To add
a new User Profile, see Creating and Selecting a User Profile on page 31.



Library & Annotation Files

Genotyping Console requires information stored in library files to analyze the CEL files generated by
GCOS or Affymetrix GeneChip® Command Console™ (AGCC) software. These library files are
available from NetAffx and can be downloaded within Genotyping Console. Genotyping Console
downloads only those library files it requires from NetAffx for analysis; these files are not registered with
GCOS or Command Console and are not sufficient to scan arrays.

Genotyping Console uses SQLite annotation files (*.annot.db) to display and export additional
information about the SNP and CN probe sets (such as Chromosome, chr start and chr stop, dbSNP RS
ID, etc.) as well as for certain analysis and filtering steps. You can use custom annotation files in GTC
4.2, but the files must be in SQLite format.

You can use the Annotation Converter (AC) to generate SQLite annotation files for Axiom myDesign
arrays. Users will be able to customize NetAffx annotation files by using the AC with text (.csv) files as
input.

See the documentation on the Annotation Converter for more information.

GTC 4.2 updates genotyping config files from GTC 4.0; depends on the file types updated, a subfolder
will be created within the library folder to host different corrupted or outdated config files.

The following sections in this chapter include:

» Setting the Library Path on page 34

» Obtaining Library & Annotation Files on page 36
= Annotation Options on page 40

m Setting Proxy Server Access on page 42

Setting the Library Path

If Genotyping Console software is installed on a workstation with Command Console, the library path is
automatically set to the library path used by Command Console. If Command Console is not installed and
a path is not specified, Genotyping Console prompts you to select a location for the library path
(Figure 4.1). You can set the library path without terminating the program, but any open workspace(s)
must be closed.

NOTE: Users must have write access to the library folder. Make sure that all of the library files
for use in Genotyping Console are copied to only one library folder. You can select any
location for the library files folder; however it is recommended that the library folder not be
located within the GTC application folder.

Figure 4.1 Library path notification

Genotyping Console

.
- | ) The library path is not specified, You must select a library path to use the software,

[ Ok H Cancel ]

To change an existing library path:
1. Close any open workspaces.

2. Click the Options 1 tool bar shortcut; or
from the File menu, select Option.
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The Options dialog box appears (Figure 4.2).

Figure 4.2 Options dialog box, Directories tab

Options E]@

Directories | ZIP | Genotyping Annctations

Specify the directory where the library and annotation files are stored.

| C:\Command_CongolehLibrary | D

Specify the directory where the temporary files are stored.

| C:\Command_ConzolelTemphGTC_analysis_temp | D

Free space available: 30.56 GE

Ok H Cancel ]

3. In the Directories tab, enter the path to the new directory or click the Browse button
The Browse For Folder dialog box opens (Figure 4.3).

Figure 4.3 Browsing for library folder

=]

<

Browse For Folder. @

Select a path where the GeneChip library files are stored

My Documents
:} My Computer
[=) S Local Disk (C:)
IC5) 44a7e%abbe1011db57e41ac550h
@ g2c6c2882 1 Focf67d925Fa
@ 91 3e42a7432fef3c18b1
I03) 7o2830_3

[C3) AGCC 3.2 Docs

R A

| =

Make Mew Folder ] [ Ok ] [ Cancel

=

NOTE: You can select any location for the library files folder. If the Affymetrix GeneChip®
Operating System software (GCOS) is installed on your system, Affymetrix recommends that
you do NOT select the GCOS library file directory as the library file directory for Genotyping
Console, to avoid confusion. Do not place any library files in a subfolder. Genotyping Console
cannot find library files in a subfolder!

A. Browse to the folder which contains the library files or create a new folder for your library files.

Make sure all library files for use in Genotyping Console are copied to this folder or are
downloaded to this folder through NetAffx using the GTC download functions from the File menu.

B. Click OK in the Browse to Folder dialog box.

4, Click OK in the Options dialog box.
The selected library path is displayed in the bottom left corner of the application window (Figure 4.4).
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& Affymetrix Genotyping Console
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User Profile: User 2 .2
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Library path: C:\Command_ConsoleiLibrary ?

Library Path

found at www.affymetrix.com.

NOTE: GCOS users must use the Data Transfer Tool (DTT) using the Flat File option to transfer
files to be analyzed by Genotyping Console software from the GCOS database to an
independent folder, in order to retain all sample attributes. More detailed instructions can be

Obtaining Library & Annotation Files

The library and SQLite annotation files can be downloaded from the Affymetrix website, NetAffx, or

from within GTC.

There are several ways to obtain library and annotation files.

Table 4.1 Obtaining Library and Annotation Files

Download Library Files on page 37 from
within GTC

(click the tool bar button)

Library files

Manually Copy Library Files on page 38

Annotation files Download Annotation Files on page 38

from within GTC

(click the tool bar button)

Manually Copy & Optimize Annotation Files
on page 39
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Downloading the GTC_Analysis_Files Zip Package

The zip package contains library files for Axiom™ Genome-Wide Human Arrays (CEU and ASI) and the
Axiom Genome-Wide BOS 1 Array. The zip package can be downloaded from the Affymetrix website.

It includes the files required for processing samples processed with Reagent Version 1 or Reagent
Version 2.

1. Go to the Affymetrix web site and download the zip package GTC_Analysis_Files.

2. Unazip this file and then copy the files from the GTC_Analysis_Files folder to the Genotyping Console
library folder.

Download Library Files

1. Click the Download Library Files button : or
From the File menu, select Download Library Files.

The NetAffx Account Information dialog box opens (Figure 4.5).

Figure 4.5 NetAffx Account Information dialog
box

NetAffx Account Information E]

Enter your Affymetrix.com email address and pazsword.

Email:

Pazsword:

Eeaister Mow Ok ] [ Cancel

2. Enter your Affymetrix account information and click OK.

If you do not have a NetAffx account, click Register Now which launches www.affymetrix.com.
Follow the instructions to set up an account.

The Select the array sets to download dialog box opens (Figure 4.6).
3. Select the array set library files to download and click OK.

Figure 4.6 Select the array sets to download
dialog box

Select the array sets to download E]

Awiom_GWwW_a51_SNP
Awmiom_GW_Hu_SHFP
GenomewideSHP_5

GenomewideSHP_E
M apping250K_Msp

M apping250k,_Sty

M appingd0k,_Hind240
M appingdk_<baz40

The Downloading NetAffx files box opens and displays the download progress (Figure 4.7).


www.affymetrix.com
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Figure 4.7 Download progress

Genotyping Console rz|
Downloading Metffs files

Downloading: http://media. affymetrix. comdanalysis/downloads/If /M appingd0k,_Hind240. cdf.zip
(T |

Step 3 of 14

Downloading: http://media. affymetrix. comdanalysis/downloads/If /M appingd0k,_Hind240. cdf.zip
[lllllllllllllllllllllllllllll ]

Step B of 10 E stimated time remaining for this step: 2 seconds

Cancel

NOTE: The download may take several minutes or more, depending on the connection
speed, as the library files are large. Please be patient.

Manually Copy Library Files

If the workstation with Genotyping Console does not have an Internet connection and cannot download
the library files, manually copy the necessary files to the library folder.

NOTE: Do not create subdirectories within the library file folder. Genotyping Console does
not look at subdirectories!

Download Annotation Files

1. Click the Download Annotation Files button on the tool bar. Alternately, select File > Download
Annotation Files on the menu bar.

The NetAffx Account Information dialog box opens (Figure 4.8).

Figure 4.8 NetAffx Account Information

NetAffx Account Information

Enter your Affymetrix.com email address and pazsword.

Email:

Pazsword:

Eeaister Mow [ Ok H Cancel ]

2. Enter your NetAffx account information and click OK.

If you do not have a NetAffx account, click Register Now which launches www.affymetrix.com.
Follow the instructions to set up an account.

The Select the array sets to download dialog box opens (Figure 4.9).
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Figure 4.9 Selecting annotation files to
download

Select the array sets to download @

SEiom, G851 GHP
Awmiom_GW_Hu_SHFP
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3. Select the Array set annotation files to download and click OK.
The download progress is displayed in the Downloading NetAffx files box (Figure 4.10).

Figure 4.10 Download progress

Genotyping Console rz|
Downloading Metffs files

Downloading: http://media. affymetrix. comdanalysis/downloads/na3l /genotyping/M apping 00k.na31 . annot.db. zip
(T |

Step1of B

Downloading: http://media. affymetrix. comdanalysis/downloads/na3l /genotyping/M apping 00k.na31 . annot.db. zip
(I |

Step 2 of 10

Cancel

NOTE: Please be patient. The download may take several minutes or more, depending on the
connection speed, as these files are large.

After Genotyping Console downloads the selected *.annot.db file from NetAffx, it optimizes the file for
application use. This may take several minutes. We recommend that you not cancel this operation. If you

cancel this operation, you can manually optimize the annotation file (select File > Optimize Annotation
Files on the menu bar).

Manually Copy & Optimize Annotation Files

If the workstation with Genotyping Console does not have an Internet connection and cannot download
the annotation files, manually copy the necessary files to the library folder. After the annotation files are
copied to the library folder, they must be optimized to improve application performance.

1. Copy the required annotation files (.annot.db) to the library folder.
2. From the File menu, select Optimize Annotation Files.
The Select annotations to optimize dialog box opens (Figure 4.11).
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Figure 4.11 Select annotations to optimize
dialog box

Select annotations to optimize @

Awiom_GW_Hu_SHP.r2.na30
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Select Al

3. Select the annotations file(s) to optimize, and click OK.

The Optimizing data files box displays the progress of optimization (Figure 4.12).

File optimization may take several minutes or more, depending on your computer configuration.

Figure 4.12 Optimizing annotation files progress

Genotyping Console

Optimizing data files

Optimizing data files

X

[

StepOof 1

Optimizing Genome'wideSMP_E.na3l...

[

NOTE: If you do not manually optimize the annotation files, GTC automatically optimizes

the file the first time it is used.

NOTE: To export Human Mapping 100K/500K analysis results or to further process
samples in segment reporting tool (SRT), na24 annotation files (*.annot.db) are required.

NOTE: For Genome-Wide Human SNP Array 6.0, to export CN/LOH analysis results or to
further process samples in SRT, na25 or higher annotation files (*.annot.db) are required,
depending on which annotation version was used to generated the CNCHP files.

Annotation Options

You can select a particular annotation version for use with an array type in GTC using the Genotyping
Annotations tab of the Options dialog box. Pre-selecting an annotation version will let you avoid having

a prompt window appear to select the version during later operations.
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If you download a newer version of the annotation file, the selected annotation version will be updated
to the newer version.

To select an annotation version:

1. Close any open workspaces.

2. Click the Options tool bar shortcut; or
from the File menu, select Option.

The Options dialog box appears.
3. Click the Genotyping Annotations tab (Figure 4.13).

Figure 4.13 Options dialog box, Genotyping Annotations tab

Options |-_| |E| E|
Directories | ZIP Genotyping Annotations
Specify the annotation file to use for genolyping related functionalities for each amay set.
Aray Set |Axi0m_GW'_ASI w |
File Mame | | D

[ (] 8 ][ Cancel ]

4. Seclect the array set from the drop-down list (Figure 4.14).

Figure 4.14 Selecting Array Set

Create New Data Set

D ata Set Mame

Array Axiom_GW_Hu
AxiomBOS51
G

GenomewideSHP_E
M apping 00K,
M appingB00E,
MOUISEDIYVm520850

5. Click the Browse button D
The Select an Annotation file dialog box opens (Figure 4.15).
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Figure 4.15 Select an annotation file dialog
box

Select an annotation file

L Ok ][ Cancel ]

6. Select the desired annotation file in the list and click OK in the Select an annotation file dialog box.
7. Click OK in the Options dialog box.
The selected annotation file is used as the default file.

Setting Proxy Server Access

This configuration should only be done if the user’s system has to go through a proxy server to access
Affymetrix NetAffx server. Please contact your IT department if you do not know or are not sure
about the answer to this question.

1. From the Edit menu, select Proxy Configuration... (Figure 4.16).

Figure 4.16 Proxy Configuration menu item

B Affymetrix Genotyping Console
File | Edit | Workspace  Window  Tools  Help

(5 S Change User Profile | =] AL RRg L
u Delete User Profiles

2] | Options
[=¢ _ﬂ Intensity QT Thresholds
B @ Copy Number QC Thresholds

Genobyping Configurations

Copy Mumber | LOH Configurations

. |_ Proxy Configuration, ..
i

The Proxy Server Settings dialog appears (Figure 4.17). By default, it has ‘Use System Proxy’
option selected.
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Figure 4.17 Proxy Server Settings

Proxy Server Settings =]
(71 Use System Proxy
@ Use Custom Proxy

Address: hitp: #/prosy_auth, e, affymetriz. com
Part: Hzs

[ (] 3 ][ Cancel ]

Select ‘Use Custom Proxy’ and enters the proxy server address and port for their proxy server.

Click OK.

GTC software validates the entries for the proxy server address and port.
If either the proxy server address or the port is left blank, the following dialog box pops up

(Figure 4.18).

Figure 4.18 Blank Address or port notice

Genotyping Consaole @

Proxy port cannot be greater than 65535. Otherwise, the following dialog box will pop up

(Figure 4.19).

Figure 4.19 Incorrect port value
notice

Genotyping Consaole @

| Port cannot be greater than 65535,

If the proxy server address or port is incorrect, the following dialog box pops up (Figure 4.20).

Figure 4.20 Unable to connect to the remote server notice

@®% Unable to connect to the remote server

' Flease enter valid settings. Invalid settings will switch Genotyping
Console to offline mode, MetAffx download and software update
related functions are not available in offline mode,

k.

Genotyping Consaole @

Click OK to return to the Proxy Server Settings dialog box ().
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If you then click Cancel on the ‘Proxy Server Settings’ dialog box, GTC software exits proxy server
configuration and defaults to the previous successful setting.

Once the proxy server address and port validation is successful and the server requires user
authentication, the following ‘Credentials’ dialog pops up. (Figure 4.21)

Figure 4.21 Proxy Server Credentials dialog box

Credentials =

Flease enter proxy server credentials:

User: prosy

Password: | ****]

'=x NOTE: Please note that this user id and password is not the same ID and password used to
connect to the Affymetrix NetAffx server

If validation fails, the following dialog box pops up (Figure 4.22).

Figure 4.22 Proxy Authentication Error notice

Genotyping Consaole @

I.-"'_"‘-. The rermote server returned an error: (407) Proxy Suthentication
‘S Required.

© Please enter valid settings. Irvalid settings will switch Genotyping

Console to offline mode, MetAffx download and software update

related functions are not available in offline mode,

Click OK to return to the ‘Credentials’ dialog box ().

If the user clicks ‘Cancel’ on the ‘Credentials’ dialog box, the following dialog box pops up
(Figure 4.23).

Figure 4.23 Offline mode notice

Genotyping Consaole @

p "-.I Genaotyping Consaole will switch to offline rnode, MetAffx download and
L4 softuware update related functions are not available in offline mode,

GTC software cannot download library and annotation files from the Affymetrix NetAffx server.

Once the proxy server userid/password validation succeeds, GTC software can download library and
annotation files from the Affymetrix NetAffx server for the rest of the user session. The Proxy
password must be entered at the next start of GTC software.



Workspaces & Data Sets

To get started using Genotyping Console, you will create a workspace and add a data set(s) consisting of
a collection of the following types of files for analysis and examination:

= Sample files (ARR/XML)
Intensity files (CEL)
Genotyping files (CHP)

Copy number (CNCHP), LOH (LOHCHP), and/or copy number segment files (cn_segments)/copy
number custom region files (custom_regions)

= Copy number variation files (CNVCHP)

The files in the workspace are organized in data sets and SNP lists (Figure 5.1).

Figure 5.1 Data tree with workspace and data set
with data

l;'l Workzpace [SNP B Test]
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= E‘.] Genotype Results
Eh 2010717108_112304_CHP
=1 Copy Mumber/LOH Results
Eh 20101108_114148_CMCHP
= % Copy Mumber Y ariation B esults
Eh 20101116_150727_CNWVCHP
| Reports
SMP Lists

Data sets contain:

= Sample Attributes

Intensity Data

Genotype Results

Copy Number/LOH results (if available)
Copy Number Variation results (if available)

= Reports

The workspace file stores the locations of the data files, not a copy of the data files themselves. Only one
user can have a workspace open at one time. If other users need to have access to the same data files, they
can either make a personal copy of a Workspace file that is not in use, or create a new workspace and add
the same data files to the new workspace. Simultaneous genotyping of the same set of CEL files within
two workspaces is not recommended.

Creating a new workspace and loading it with data files requires the following sets of steps:
1. Creating a New Workspace on page 46
2. Creating a Data Set on page 48
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3. Adding Data to a Data Set on page 49

This chapter also describes:

Opening a Created Workspace File on page 56

Viewing the Location of Data Files on page 58

Removing Data from a Data Set on page 60

Viewing attributes in the Sample Attributes Table on page 63

n Editing Sample Attributes on page 64

» Locating Missing Data on page 67

» Sharing Data on page 69

NOTE: GCOS users must use DTT v1.1, using the Flat File option, to transfer files to be

analyzed by Genotyping Console from the GCOS database to an independent folder, in order
to retain all sample attributes. More detailed instructions can be found at
www.affymetrix.com.

NOTE: Affymetrix recommends that you do not use long file names for the .CEL and .CHP

files, since these long names can cause display problems in the Heat Map Viewer. The status
bar in the Heat Map Viewer will not be able to display all the information if the CNCHP and
CNVCHP file names (derived from the .CEL file names) are too long.

NOTE: GTC 4.2 workspaces cannot be opened in versions of GTC before 4.1. Workspaces

created in earlier versions of GTC can be opened in GTC 4.2, but then cannot be used in earlier
versions of GTC.

Creating a New Workspace

If you create a new workspace, Genotyping Console will also prompt you to:

1.

Create a new data set (page 48).

2. Select data to add to the data set (page 49).

To create a new workspace:

1.

Do one of the following:

A. Launch GTC and create a user profile, if necessary.
See Chapter 3, User Profiles on page 31.
The Workspace dialog box opens (Figure 5.2).


file:///C:\Documents%20and%20Settings\Authorized%20User\Local%20Settings\Temporary%20Internet%20Files\Content.Outlook\ZSXMOVFT\www.affymetrix.com
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Figure 5.2 Workspace dialog box
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B. Select the Create New Workspace radio button and select OK.

The Save As dialog box opens (Figure 5.3).
Or:
A. Close all workspaces in GTC.

NOTE: Only one workspace can be opened at a time.

B. From the File menu, select New Workspace; or
Click the New Workspace button in the tool bar.
The Save As dialog box opens (Figure 5.3).

Figure 5.3 Save As dialog box
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My Documents
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My Computer

" File name: || A | [ Save ]
by Metwork, Save as type: |W’0rkspace files [*.gte_workspace] w | [ Cancel ]

Use the Save As dialog box navigation tools to find or create a folder for the workspace.

Enter the Workspace name in the File name box.
Click Save.
The Workspace description dialog box opens (Figure 5.4).
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Figure 5.4 Workspace description dialog box

E Works pace
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Description |
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5. Enter a description of the Workspace by typing in the Description window (optional).

6. Click OK.

GTC prompts you to create a Data Set (see Creating a Data Set on page 48).

Creating a Data Set

To create a new data set in a workspace:

1. Do one of the following:

= Click the Create Data Set shortcut on the main tool bar; or
= Right-click the Data Sets node in the tree and select Create Data Set; or
= From the Workspace menu, select Data Sets > Create Data Set.
The Create New Data Set dialog box opens (Figure 5.5).

Figure 5.5 Create New Data Set dialog box

Create New Data Set

D ata Set Mame | |

Array | iom_Gw_as] |

Cancel

NOTE: This dialog box opens automatically when you have finished creating a new

workspace.

2. Enter a name for the data set.

3. Select the array type for the new Data Set from the Array drop-down list (Figure 5.6).

Figure 5.6 Create New Data Set dialog box, Array
drop-down list

Create New Data Set

Data Set Mame |[SHPEA

Array GenomewideSHP_E

Awiom_GhWwW_aS|
Awiom_GW_Hu

M appingB00E,
MOUSEDIYmS20650

4. Click OK.
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NOTE: Data Sets can only contain files which belong to the same array type. For example,

a GenomeWideSNP_5 Data Set cannot contain data from the GenomeWideSNP_6 array. If
you wish to have data from multiple arrays in one Workspace, you need to create at least
one Data Set for each array type.

NOTE: For Human Mapping 100K/500K, you can include arrays from both enzyme sets (for

example, Mapping 250K_Nsp and Mapping250K_Sty for a set of 500K arrays) in the same
data set. If you select a CEL intensity group that contains both types of arrays, the
resulting genotyping data will be divided into two results sets, one for each enzyme set.

After you create a data set, the software will automatically prompt you to add data to this data set. See
Adding Data to a Data Set on page 49 for more information.

Adding Data

to a Data Set

NOTE: Only data files (ARR/XML, CEL, or CHP) generated by Affymetrix® software or
GeneChip® compatible software partners can be imported into Genotyping Console. Any
supported data files that are edited outside of these software packages may cause import to
fail or Genotyping Console software to crash.

NOTE: Affymetrix recommends using data files in AGCC format, as there is only limited
support for GCOS files. For example, editing of XML sample attributes is not supported. Also,
CHP files that are generated by Genotype Console and then imported into another workspace
will not include sample attribute information if the CHP files were generated from GCOS-
format CEL files. Affymetrix recommends using the Data Transfer Tool (DTT v1.1.1, provided
with GCOS) Flat File transfer out option to create a copy of the XML and CEL files for use by
Genotyping Console. For more information, go to: http://www.affymetrix.com/support/
downloads/manuals/data_transfer_tool_user_guide.pdf or www.affymetrix.com; then to
Support/Technical/Tutorial/GCOS.

To add ARR/XMIL, CEL, and/or CHP files to a existing data set:

1. Do one of the following:
= Right click the data set in the tree and select Add Data on the shortcut menu (Figure 5.7).

Figure 5.7 Data set shortcut menu
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[

£

|

Create Data Set...
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Show File Locations. ..

Renarne Data Set...
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[ SNP List

o

s Click on the Add Data shortcut @ on the main tool bar.
= From the Data Sets menu, select Add Data.
s Use the CTRL-A shortcut.

If more than one data set is available, the Select a data set dialog box opens (Figure 5.8).


http://www.affymetrix.com/support/downloads/manuals/data_transfer_tool_user_guide.pdf
http://www.affymetrix.com/support/downloads/manuals/data_transfer_tool_user_guide.pdf
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Figure 5.8 Select a data set dialog box
Select a data set E]
Data bet &
SHREL

2. Select the data set from the list and click OK.
The Add Data to [data set name] dialog box opens (Figure 5.9).

Figure 5.9 Add Data to [data set name] dialog box
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been added ta the Data Set.

Ok ] [ Cancel

NOTE: This dialog box appears automatically when you have finished creating a new data
set.

The Add Data dialog box provides a set of options for adding data to a data set.

3. Select the data type (ARR/XML, CEL and GQC, and/or CHP) to add to the newly created Data Set
using the options described in the table below (Table 5.1).

Table 5.1 Add data options

Select data to add to Data Set Description

Select Files radio buttons Add files selected from a directory to the data set.

Select Directory radio button

Add all files in a selected directory to the data set.
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Table 5.1 Add data options

Select data to add to Data Set

Description

Sample Files (ARR, XML)

If selected, Genotyping Console will add user-selected sample files to the
Data Set. These files can be in either AGCC format (ARR, preferred) or GCOS
format (XML).

Intensity and QC Files (CEL,GQQ)

If selected, Genotyping Console will add user-selected Intensity (CEL) and
associated Genotyping Console QC files (GQC) to the Data Set.

Batch Genotype Results folder (CHP) If selected, Genotyping Console software will add CHP files in the user-

selected folder. If the CHP files are not from the same batch genotyping
operation, they will be separated into multiple Genotype Result groups.

Batch Copy Number/LOH Results
folder (CNCHP, LOHCHP,

CN_SEGMENTS, CUSTOM_REGIONS)

If selected, Genotyping Console software will add CNCHP and/or LOHCHP
and CN_SEGMENTS and CUSTOM_REGIONS files in the user-selected folder.

Batch Copy Number Variation
Results folder (CNVCHP)

If selected, Genotyping Console software will add CNVCHP files in the user-
selected folder.

If you want to select an entire directory, click the Select Directory radio button.

NOTE: When loading a large set of files, it is recommended that you use the “Select
Directory” option, load all contained files, and then optionally remove undesired files
after import. Windows has a fixed buffer that limits how many files can be returned to
the application using the “Select Files” option. It is possible to select more files than the
Windows buffer causing only a subset of the files to be returned. The maximum number
of files varies. As an example, when trying to add 800 ARR and CEL files to the Data Set
at one time, although all files could be selected only a subset are actually added to the

Workspace.

4. Check-mark any automated steps that should also occur, such as auto-add data or auto-QC intensity
files using the options described in the table below (Table 5.2).

Table 5.2 Automation options

Automation

Description

Auto-add Sample Files

Some CEL files in the Data Set may be missing the associated Sample files. If this
option is selected, Genotyping Console software will look for these Sample files in
the same folder as the associated CEL files, and add them to the Data Set.

Auto-add Intensity and QC
Files

Some sample files in the data set may be missing the associated CEL and QC files.
If this option is selected, Genotyping Console will look for these CEL files in the
same folder as the associated sample files, and add them to the data set. When a
CEL file is added to the data set, Genotyping Console software will also load the
associated QC file (.gqc), if it exists in the same folder as the CEL file.

Auto-QC Intensity Files

Genotyping Console software will automatically initiate QC analysis of imported
CEL files that do not include QC information or are not associated with a QC file
(.gqc), provided the necessary library files are present in the library folder.

5. Click OK.

'=s NOTE: You must have write access to the folder in which the CEL files are located for GTC
to be able to write QC information. If you only have read access, you must first copy the
data to a folder where you have write access.
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NOTE: Genotyping Console will only add files to the data set that use the same array type
as the data set.

The next steps depend upon the types of data you wish to import and the options you have selected
for the import:

» [mporting XML/ARR/CEL/GQC files by Selecting the Directory on page 52
n Importing XML/ARR/CEL/GQC files by Selecting Individual Files on page 53
m Selecting CHP Data on page 53

Importing XML/ARR/CEL/GQC files by Selecting the Directory

If you have chosen to select the directory containing the files you wish to import, the Select the intensity
data folder dialog box opens (Figure 5.10).

Figure 5.10 Select the intensity data folder dialog box
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= Browse to the folder with the data you wish to import and click OK.

If you are importing CHP files, another Browse for Folder dialog box opens, asking you to select the
appropriate folder for the results. See Selecting CHP Data on page 53.

If you are not importing CHP files, the loading progress bar displays the progress of the import. See
Viewing the Loading Progress on page 55.

NOTE: When loading a large set of files, it is recommended that you use the “Select
Directory” option, load all contained files, and then optionally remove undesired files
after import. Windows has a fixed buffer that limits how many files can be returned to
the application using the “Select Files” option. It is possible to select more files than the
Windows buffer causing only a subset of the files to be returned. The maximum number
of files varies. As an example, when trying to add 800 ARR and CEL files to the Data Set
at one time, although all files could be selected only a subset are actually added to the
Workspace.
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Importing XML/ARR/CEL/GQC files by Selecting Individual Files

If you choose to select individual Sample files and/or Intensity and QC files, the Select files to add to the
data set dialog box opens (Figure 5.11).

Figure 5.11 Select files to add to the data set
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= Select the files to be imported and click Open.

E TIP: You can quickly select all files in a folder with the CTRL-A shortcut.

If you are importing CHP files, another Browse for Folder dialog box opens, asking you to select the
appropriate folder for the results. See Selecting CHP Data on page 53.

If you are not importing CHP files, the loading progress bar displays the progress of the import. See
Viewing the Loading Progress on page 55.

The selected ARR/XML/CEL/GQC files will be added to the data set only if they are:
= From the same array type as is used by the data set
= Not already in the data set

NOTE: When loading a large set of files, it is recommended that you use the “Select
Directory” option, load all contained files, and then optionally remove undesired files
after import.

NOTE: If you selected “Auto-QC Intensity Files” and the required library files are not
found, a warning message will appear and all import actions will be aborted. See
Chapter 4, Library & Annotation Files on page 34 on page for information on
downloading and setting up the library path.

Selecting CHP Data

After selecting the intensity data directory or files for import, you will be prompted to select batch results
folders for the following results files:

= Genotype analysis results files (.CHP)
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= Copy Number/Loss of Heterozygosity (CN/LOH) analysis results files (CNCHP and LOHCHP)
= Copy Number Variation (CNV) analysis results files (CNVCHP)

Depending upon the array type, not all of these file types may be available.

After selecting intensity data for loading:

An appropriate Browse For Folder dialog box opens (Figure 5.12).

Figure 5.12 Browse For Folder dialog box
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1. Browse to the folder containing the CHP files you wish to load and click OK.
You do not have the option of selecting individual CHP files.

Genotyping Console scans the set of CHP files in the selected folder (subfolders are ignored). If all
the CHP files belong to the same batch analysis operation, and they belong to the same array used by
the Data Set, then you will be asked to provide a name for the added Results Group (Figure 5.13).

Figure 5.13 Enter name

Input Value

Enter a name for batch 1 of 1

&

E‘EI'I 01108 112304 CHF

] H Cancel ]

If the CHPs belong to multiple batch operations, Genotyping Console will import them as multiple
Groups. You will be asked to provide a name for each Group.
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NOTE: By default, the Genotype Results, Copy Number/LOH Results and Copy Number
Variation Results Group names are based on the folder name. If you later rename a Results
Group name, you will need to use the Windows files system to rename the actual folder
if you wish them to continue to have the same name. You can view the actual folder
names by using the file location features. See Viewing the Location of Data Files on
page 58.

2. Click OK.

If there are other types of results files available, the appropriate browse to window opens and you will
be prompted for a batch results name after selecting the directory.

If there are no other types of results files available, the data import starts and the Loading Progress
dialog box is displayed (below).

Viewing the Loading Progress

The progress of loading the files into the data set is displayed in a dialog box with a progress bar
(Figure 5.14).

Figure 5.14 Loading files progress bar
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When the loading is complete, the new data set is displayed in the data tree (Figure 5.15).

NOTE: Based on the type(s) of data added, the Sample Attribute Table, the Intensity QC Table,
and/or CHP Summary Table will automatically open, displaying information about the
existing and added files. The Status Message Pane will report any problems with the Add
Data step.
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Figure 5.15 Data tree with workspace and data set
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Opening a Created Workspace File
There are two ways to open a workspace file that has been previously created:

= In Windows Explorer, double-click the workspace file (.gtc_workspace). This will open the workspace
in a new session of Genotyping Console.

= You can also open an existing workspace in Genotyping Console, if no workspace is currently open.

To open a workspace In Genotyping Console:
1. Do one of the following:
= Select File/Open Workspace
= Use the shortcut CTRL-O
= Click the Open Workspace shortcut & on the main tool bar
The Open dialog box opens (Figure 5.16).
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Figure 5.16 Open dialog box

Open @

Laok in: |L'f} GTC_'Workspaces V| € ? * -

Ty E 100K .gkc_warkspace
Bé E S00K .gte_workspace
Iy Recent E.ﬂ.xiom Kit O.gtc_workspace
Docurnents E Axiom_HapMap. gte_warkspace
7= E inbred Maouse. gtc_workspace
|_ E SMPS.ghc_workspace
E SMPG.ghc_workspace
E SHP & Test,gtc_warkspace

My Documents

My Computer

- File name: | v | l Open ]
My Metwork Files of type: |\-\-"0rkspace filez [*.gtc_workspace] v | [ Cancel ]

2. Browse to the location of the workspace file, select the file, and click Open.
The Workspace dialog box opens and displays the description and data set information (Figure 5.17).

Figure 5.17 Workspace dialog box
% Workspace E|
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Data Set_1 Luiom_GW_Hu 1] 12 12
Data Set_2 GenomewideSNP_E 20 11 11
Data Set_3 M appingb 00K, 10 I] 10
Data Set_4 GenomewideSNP_E 3 i |
< | >
[ Show Locations > ] l ] ] [ Cancel ]

The Verify file locations option will confirm all data file locations upon opening the Workspace. If
any files are missing or have been deleted, you will be prompted to either update the file paths or
ignore the missing files. See Locating Missing Data on page 67 for more information.

Click Show Locations to display the full path names of the data files (Figure 5.18).
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Figure 5.18 Workspace file locations displayed
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C:A\Program Files\AffumetrizhGTC Data\NAT1832_assiomGWwA5HUSMPT_20090804_CEPH_TOA_DOB_w1.
C:A\Program Files\affymetrihGTC DatatNAT1839_AxiomGWASHUSMPT_20090204_CEPH_TO1_A03 1.1
C:A\Program Files\affumetrihGTC Data\NAa11840_axiomGWASHUSMPT_20090804 CEPH_TO1_EOE_+1.1
C:AProgram Files\affymetrithGTC DatatNAT2005_AsiomGWwASHWSMPT_20090204_CEPH_TO1_A10_+1.1
C:A\Program Files\afumetrihGTC Data\NAT2155_axiomGWASHUSMPT_20090713 CEPH_TO1_D10_w2%

C:\Program Files\afymetrishGTC Datahh 412757 _AsiomEWASHUSMPT_20030304_CEPH_TO1_HOE w1
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[ Export File Locations ] Hide Locations << ] [ Ok ] [ Cancel

Viewing the Location of Data Files

You can view the location of the data files using one of the following methods:

1.

From the Workspace Menu, select Properties > Show Information; or
Press Control + 1.
The Workspace dialog box opens (Figure 5.19).



Chapter 5 | Workspaces & Data Sets 59

Figure 5.19 Workspace dialog box
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2. Click Show Location.
The File Locations are displayed in the File Locations box (Figure 5.20).

Figure 5.20 File Locations displayed
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You can also right-click a data set in the directory tree and select Show File Locations on the shortcut
menu (Figure 5.21).

Figure 5.21 Workspace shortcut menu
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The Data Set window displays the file locations for the files in the workspace (Figure 5.21).

Figure 5.22 Locations of data set files

Data Set: Data Set_1 @

DataSet Files
Int_gnsity Data Files [Data Set_1)

C:Program Files A ffyrmetixsGTC DatahhAT2874_AsiomGwaSHUSHMPT_20030804_CEPH_TI_E04_+1.CEL
C:\Program FileshaffumetrishGTC D atahMalBa85_AxiomGwasHUSNP_20050804 CEPH_TOM_FO3_+1.CEL
C:%Program Files\AffymetrixsGTC DataWhal 0835 _AsiomGwaSHUSMNPT_20030804_CEPH_TM_G0O4_+1.CEL
C:WProgram Files\AffymetixsGTC DatahhAT 0838 _AxiomGwaSHUSHNPT_20030804_CEPH_TM_E11_w1.CEL
C:Program Files affymetixsGTC DatahhAT0854_AsiomGwaSHUSHNPT_20030804_CEPH_TM_C10_w1.CEL
C:Program Files A ffyrmetixsGTC DatahhAT1832_AsiomGwaSHUSHNPT_20030804_CEPH_TM_DOS_+1.CEL
C:\Program FileshaffumetrishGTC DatahMa1 1829 AxiomGwaSHUSNP_20050804 CEPH_TO1_A03 +1.CEL
C:%Program Files\AffymetixsGTC DatahhAal 1840 AxiomGwaSHUSMNPT_20030804_CEPH_TM_EO&_«1.CEL
C:WProgram Files\AffymetrixsGTC DatahhAT 2005_AsiomGwWaSHUSHMPT_20030804_CEPH_Tm_&10_«1.CEL
C:4Program Files AffymetrizyGTC DatadhAT 2155 AxiomGwaSHUSNP_20090713_CEPH_TO1_D10_+250.CEL
C:Program Files AffymetixsGTC DatahhAT 2751 _AsiomGwSSHUSMPT_20030804_CEPH_TI_HOE_+1.CEL
C:\Program FileshaffumetrishGTC DatahMa] 2885 AxiomGwaSHUSNP_20050804 CEPH_TOM_E10_+1.CEL

_Genotype Results Files [Data Set_1/20090910_154108)

C:%Program Files\AffymetrixsGTC Datah20030310_154108M\MAT2874_dwiomGWwWASHUSKPT_20030804_CEPH_TO1_EO4_v1.4xiomGT1.chp
C:WProgram Files\AffymetrixsGTC Datah20030310_15410EAHADEIEE_AxiomGWASHUSKNPT_20030804_CEPH_TON_FO3_v1.AxiomGT1.chp
C:Program Files AffyrmetrixsGTC Datah20030310_15410ENNA10835_AxiomGWASHUSNPT_20030804_CEPH_TON_G04_v1.AxiomGT1.chp
C:\Program FileshaffumetrishGTC Datah 2003031 0_1541 02447 0338_AriomGwaSHUSHFT_20030204_CEPH_TM _E11_v1.AxomGT.chp
C:%Program Files\AffymetrixsGTC Datah20030310_154108MMA10854_adwiomGWwWASHUSKPT_20030804_CEPH_TOM_C10_v1.4xiomGT1.chp
C:%Program Files\AffymetrixsGTC Datah20030310_154108NMA11832_dwiomGWwWASHUSNPT_20030804_CEPH_TO1_D08_+v1.éwiomGT1.chp
C:%Program Files'AffymetrixsGTC Datah20030310_154108MNA11839_AxiomGWASHUSNPT_20030804_CEPH_TO1_A03_v1.AxomGT 1.chp
C:Program Files AffyrmetixsGTC Datah20030310_154108NNA11840_AxiomGWASHUSNP1_20030804_CEPH_TOM_EOB_v1.AxiomGT 1.chp
C:\Program FileshaffumetrishGTC Datah 2003031 0_1541 024,47 2005 _AsiomGwaSHUSHFT_20030204_CEPH_TO _AT0_v1.AxomGT.chp
C:WProgram Files\AffymetixsGTC Datah20030310_154108NMAT12155_dwiomGWwWASHUSKNPT_20030713_CEPH_TOM_D10_v250.AxiomGT1.chp
C:%Program Files\AffymetrixsGTC Datah20030310_154108NMAT12757_dwiomGWwASHUSKPT_20030804_CEPH_TO1_HOE_+1.éxiomGT1.chp
C:%Program Files\AffymetrixsGTC Datah20030310_154108ANAT 2865 _axiomGWASHUSKNPT_20030804_CEPH_TO_E10_v1.AxiomGT 1.chp

#Files: 24

Removing Data from a Data Set

In Genotyping Console, data can be removed by either removing the entire Data Set or by removing sub-
sets of files of a particular type of data (e.g. attribute (ARR/XML) files only, CEL intensity files only or
CHP batch results).
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To remove the entire Data Set:
= Right-click on a Data Set and select Remove Data Set (Figure 5.23).
This will remove all data files for that Data Set from the Workspace.

Figure 5.23 Shortcut menu, Remove Data Set
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NOTE: Removing all data or sub-sets of data from a workspace or data set does not
delete the files from the file system, just the pointers to the data used by GTC.

Both individual as well as sets of data files can be removed from the Workspace in Genotyping Console.
The following sections explain how to:

m Remove Sample Files from a Data Set on page 61
m Remove Intensity Files from a Data Set on page 62

m Remove Genotyping, Copy Number/LOH or Copy Number Variation Results from a Data Set on
page 62

Remove Sample Files from a Data Set

To remove Sample (ARR/XML) files:
1. Open the Sample Attribute Table and highlight the rows (or ARR/XML files) to be removed.
2. Right-click and select Remove Selected Data from Data Set (Figure 5.24).

Figure 5.24 Remove sample files from a data set

4 Sample Attributes: 500K

All Colurnns Wisw "j‘ej*hﬂ _|h||%|.'ﬂ
. Sample Sample
File M ame Froject :
1 MATB503 Mzposml MATES03 Mzp GO0 5
|

[ Copy selection to Clipboard

: _h Save Table To File. ..
4

a

¥ Remove Selected Rows From Daka Set

The software prompts you to confirm the deletion. The highlighted rows (ARR/XML files) will be
removed from the Data Set.

I=3 NOTE: If there are associated CEL and/or CHP files with these ARR files, they will not be
removed from the Data Set.
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Remove Intensity Files from a Data Set

To remove intensity (CEL) files:
1. Open the Intensity QC Table and highlight the rows (or CEL files) to be removed.
2. Right-click and select Remove Selected Data from Data Set (Figure 5.25).

Figure 5.25 Remove sample files from a data set

Default Yigw "j*j?*hﬂ ﬁ|%|ﬂ%l§T|E§
File Bounds Contrazt Contrast QC Contrast Contrazt QC
[C [Fandam] [C [Mzp] [Mep/Sty Overlap)
1 MADESRE GWE_C.CEL | In 286 2.86 3E3 316
2 MADE331_GWE_C.CEL | In 278 278 321 2.80

> 3 |MAOESH3 Gwe_C.CE!

4 NADEI94_ GWE L0 [Z] | Copy Selection to Clipboard 334
5 |NAO7000_Guwe. . | Save Table ToFie... ! 278
G M&07019 GwE C.0 ¥ Add Selected Daka to Group ! a0
7 N,&.D?DEE_GWE_E_[| ¥ Remove Selected Data From Data Set 1.87
g WAOF02S_GWwWE_C.0 @ Perform Genokyping. .. ! 318
] MA07034_GWE_C.CECT TR 277 [ZT7 [Z7E 245
10 |MAD7O48 GWE C.CEL | In 241 241 2.91 283

The software prompts you to confirm the deletion. The highlighted rows (CEL files) will be removed
from the Data Set.

I=3 NOTE: If there are associated ARR/XML and/or CHP files with these CEL files, they will not
be removed from the Data Set.

Remove Genotyping, Copy Number/LOH or Copy Number Variation Results from a Data Set

To remove Genotyping, Copy Number/LOH (CHP/CNCHP/LOHCHP) or Copy Number Variation (CNVCHP) files:
= Right-click on the batch of results and select Remove Batch/Results (Figure 5.26).
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Figure 5.26 Remove Copy Number/LOH results group from a data set
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The software prompts you to confirm the deletion.

=3 NOTE: In Genotyping Console, individual CHP files cannot be removed; only entire batch
results can be removed. If there are associated ARR/XML and/or CEL files with these CHP
files, they will not be removed from the data set.

Sample Attributes Table
The Sample Attributes Table contains attribute information from the ARR/XML file. See Table Features
on page 198 for more information on customizing the table view.
The columns displayed will vary depending on whether this data was:
= Generated by AGCC
= Generated by GCOS
= Converted from GCOS to AGCC format

The attributes displayed in the table also depend upon the templates used in creating the sample file.

See the Affymetrix® GeneChip® Command Console® User Manual for more information on ARR files and
attributes.

To open the Sample Attributes table:
= Double-click the Sample Attributes icon & in the data tree. Alternately, from the Workspace Menu,
select Sample Attributes > Show Sample Attributes.

The Sample Attributes table displays the ARR/XML file information for the files in the Workspace
(Figure 5.27).
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Figure 5.27 Sample Attributes table for the SNP 6 data set

=t W N )

File s Famib_ID | Incividus_ID | Falhe,_ID | Mother_ID | Sex | Gfecton S D || Sl Tuge | Febete gacnfpﬁ e
» 1 |ICISINARR[IC_1SIN | 181 1 0 0 Female | Affected 3/9/2009 5:00 P |1
> |IC_20INARR|IC_20IN |2m 1 0 0 Female | Affected 3/3/20095:00PM |1
3 |IC_ZMARR |IC_2N |22 1 0 0 Female | Affected 3/3/2009 5:00FM |1
4 |IC_ZBENARR|IC_258N | 258 1 0 0 Female | Affected 3/3/2009 5.00 P |1
5 |IC_31SMARR|IC_ISN |15 1 0 0 Female | Alfected 33/20095:00PM |1
5 |IC_3WNARR|IC_3N 399 1 0 0 Female | Affected 3342009 5:00 P |1
7 |IC_5MNARR|IC_504N 504 1 0 0 Female | Affected 3/3/20095:00PM |1
8 |IC_526NARR|IC_526N | 526 1 0 0 Female | Affected 3/3/2009 5:00FM |1
3 |IC_580N.ARR|IC_580N | 580 1 0 0 Female | Affected 3/3/2009 5.00 P |1
10 |IC_59MNARR|IC_584N 594 1 0 0 Female | Alfected 33/20095:00PM |1
IC_SSARR | IC_95M 1 0 0 Female | Affected 3342009 5:00 P |1

By default, columns are displayed for every available attribute type in the ARR file.
See Table Features on page 198 for more information about customizing the displayed columns.

The file attributes listed in the table below (Table 5.3) are displayed in the table, as well as the attributes
in the file.

Table 5.3 Sample Attribute Table columns

Column Name Description

File ARR/XML file name

# CELs Per Sample  Number of CEL files in this data set for the ARR/XML file

File Date The date and time the ARR/XML files was last modified.

You can edit sample attributes for AGCC sample files (see below).

Editing Sample Attributes
Only AGCC sample files (ARR) can be edited in Genotyping Console software.

To make full use of the features in Genotype Console, data files should be in the Command Console
format. Affymetrix provides the Data Exchange Console software (DEC) to convert your GCOS
formatted data to Command Console format. The conversion to the new format will embed a unique file
identifier that is used to track the relationship between ARR, CEL, and CHP files, removing the
dependence on the file names to track relationships.

NOTE: The sample attributes contained in the XML files created by the Data Transfer Tool
cannot be edited within Genotyping Console. If edits are needed, please edit the information
in GCOS or GTYPE prior to using the Data Transfer Tool.

See the Affymetrix® GeneChip® Command Console® User Manual for more information on ARR files and
attributes.

To edit an ARR file in Genotyping Console:

1. From the File menu, select Open/Edit Sample File.
The Open dialog box opens (Figure 5.28).
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Figure 5.28 Open dialog box
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2. Browse to the directory that contains the ARR file to be edited.
3. Select the file and select Open.
The Attribute Editor opens in Genotyping Console (Figure 5.29).

Figure 5.29 Attribute Editor
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Comment
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Creation date 10/8/2009 11:25:53 AM
dnapType  Uriversal
Media Type Plate0rStip U
Flow 5
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Status Messagss ~
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11/21/2010 358:21 PM - Initialcing analysis requirements
11/21/2010 358:24 PM : Genolyping Console intialized —
< | 3
Library path: C:\Command_ConsolelLibrary User Profile: User 1

4. Select the attribute to edit (e.g. edit the gender).
The appropriate Enter New Attribute Value dialog box opens (Figure 5.30, Figure 5.31, Figure 5.32).

5. Enter a new value for the attribute and click OK.
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= [f the attribute is a text attribute (Figure 5.30), type the value of the attribute in the Enter New
Attribute Value window.

Figure 5.30 Enter New Attribute Value dialog box for single-select attribute

Enter Mew Attribute Value [$__<|

Aftrbute:  Family_ID

o |

[ OF. l[ Cancel ]

n [f the attribute is a date (Figure 5.31), then select the correct date from the calendar.

Figure 5.31 Enter New Attribute Value dialog box for single-select attribute

Enter Hew Attribute Value

Attribute:  Sample Date
Thuisday . July 0 2005 v |

July. 2006
Sun Mon Tue 'wed Thu Fri Sat

1 [ k. H Cancel ]
12 3 4 s 7 =
9 10 11 12 13 14 15
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23 024 2% % X 2B M
c I

[ |Today: 1141972010

= [f the attribute is a single select attribute (enables you to select a single value from a controlled
vocabulary list) (Figure 5.32), select the correct value from the pull-down menu.

Figure 5.32 Enter New Attribute Value dialog box for single-select attribute

Enter Hew Attribute Value

Attribute:  Affection Statuz

Affected b

ko
IJnaffected

k. Cancel

Genotyping Console will prompt you to save the changes.

NOTE: Only one ARR file can be edited at a time. To batch edit ARR files, use the AGCC
Portal.
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NOTE: ARR files are updated by the attribute editor. If the ARR file is in a directory that is
monitored by AGCC then changes made in Genotyping Console will also be reflected in
AGCC.

Locating Missing Data

When opening a workspace, Genotyping Console software will confirm all of the locations for all files
in the specified workspace as well as the workspace file itself.

If any file has been moved or deleted, including the workspace file, Genotyping Console software will
prompt you to update the file locations or ignore the missing file(s).

If the workspace file has been moved:

1. The Workspace file has been moved dialog box appears (Figure 5.33).

Figure 5.33 Workspace file has been moved dialog box

Genotyping Console
@\  The workspace file has been moved. Do you want to review the paths of each data file?
-

IF you select YES, vou will be asked to select the new location For each data file. IF vou select MO, the \Workspace will use the ariginal file locations. You
will be prompted For any missing Files.

= If you click Yes, you will be asked to select the new location for each data file in the workspace.
The Find File dialog box (Figure 5.34) opens for each data file in the workspace.
= [f you click No, you will only be asked to select the location of missing files.
If the data files haven’t been moved, you won’t be asked for locations.

If you are asked for the location of a missing data file:

1. The Find dialog box opens (Figure 5.34).

Figure 5.34 Find file dialog box

Find

X

Fleaze locate/confirn the file MADYDZ29 Hind_A9 4000092 brimm.chp from 100k

(%) Directory search 0 File zearch () lgnore ) Ignore Al

'ou will be prompted for a directary to search for the mizsing file. This directany will also be
zearched for additional mizzing files in workzpace.

ak. l [ Cancel

The Find dialog box options include:

= Directory Search: Locate the directory which contains this file
= File search: Locate the file itself

= Ignore: Ignore this file and open the workspace without it

= Ignore All: Ignore all missing files
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2. Select the desired option and click OK.

If the Ignore or Ignore All option is selected, the file(s) will be flagged as missing in the software
until they are either deleted from the workspace or the path is corrected. This may result in data being
missing from data tables.

If you selected Directory Search, see Directory Search on page 68.
If you selected File Search, see File Search on page 68.

NOTE: If a workspace is already opened, go to Workspace/Verify File Locations to perform
this check.

Directory Search

File Search

If the directory search option is chosen:

1.

The Browse for Folder dialog box opens (Figure 5.35).

Figure 5.35 Browse For Folder dialog box
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2.

Browse to the folder containing the specified missing file and click OK.

NOTE: Genotyping Console will look for the missing file in that directory. If there are
additional files from the specified Workspace in this new directory, their paths will also
be updated.

If the file search option is chosen:

1.

The File Search dialog box opens (Figure 5.36).
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Figure 5.36 File search dialog box
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2. Browse to the correct folder and select the missing file.

3. Click OK.

I=s NOTE: In the file search option, Genotyping Console will add the specified file to the
Workspace. You will be prompted to locate each missing file.

Sharing Data

If multiple users in the same organization want to share the same workspace from different computers,
you may decide to place the Workspace file in a shared folder. However, only one user can have the same
workspace file open at a time. Also note that processing data and viewing some tables will be
significantly faster if the data files are on the same computer as the Genotyping Console.

The Zip Workspace feature in GTC gathers all of the files in a selected workspace (as well as the

workspace file) into a single package file. The package file can then be used to easily move the entire
workspace from one location to another. The Zip Workspace feature will modify the data file locations
in the workspace file when unpacking the file.

NOTE: Files not part of the workspace, such as Segment Summary reports and Custom Region
Summary reports are not packaged as part of the zipped workspace. GTC 4.0 and higher
versions cannot unzip workspace zip files > 4 GB that were created in earlier versions of GTC.
However, GTC 4.2 can zip and unzip workspaces created within GTC 4.0 and higher versions
with a zip file size > 4 GB.

Alternately, individual data files can be shared by simply copying the files to a new location and
generating a new Workspace file.

If you decide to simply move the data files and/or the Workspace file, Genotyping Console will ask you
locate the missing files. See Locating Missing Data on page 67 for more information.
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Using Zip Workspace

To zip a workspace:

1. From the File menu, select Zip Workspace.
The Select name of package to save dialog box opens (Figure 5.37).

Figure 5.37 Select name of package to save dialog box
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Enter a name for the workspace you wish to save in the File name box.

Use the navigation tools in the dialog box tool bar to select a location for the packed workspace.
Click Save.

The Workspace Zip progress indicator appears (Figure 5.38).

Figure 5.38 Workspace Zip Progress bar

Genotyping Console [Z|

Zipping workzpace : Hew "Workzpace.gtc_workspace
Adding MADEIES_Opl_0171206_Nav_D10_r.CEL to Mew_‘Waorkspace gtc_waorkzpace package
[TTITIT |

Step 44 of 378 E ztimated time remaining far this step: 10 2econds

Cancel

The progress indicator provides an estimate of the time needed to finish the packing. When packing is
finished, the package appears in the location specified and can be archived or shared with another user.

To unzip a workspace package:

1. From the File menu, select Unzip Workspace.
The Select Workspace Package to unpack dialog box opens (Figure 5.39).
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Figure 5.39 Selecting a workspace package to unpack dialog box
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2. Select the workspace package you wish to unzip and click Open.

The Unpack Location dialog box opens (Figure 5.40).

Figure 5.40 Select a folder to unpack the workspace
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3. Browse to the folder where you wish to unzip the files in the workspace package and click OK.

The Unpacking Progress indicator appears (Figure 5.41).
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Figure 5.41 Unpacking progress indicator

Genotyping Console
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When the unpacking operation is finished, the progress indicator disappears. You can now open the
workspace in GTC.

Changing Zip Compression Level
You can change the settings for the zip operation to balance the time it takes to create a zip file and the
size of the file.
To change the zip operation settings:

1. Click the Options 1 tool bar shortcut; or
from the File menu, select Option.
The Options dialog box appears.

2. Click the ZIP tab (Figure 5.42).

Figure 5.42 Zip options

Options
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3. Select the Compression Level setting from the drop-down list (Figure 5.43).
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Figure 5.43 Compression Level options
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4. Click OK in the Options dialog box.
The selected setting will be used for creating ZIP files.



Intensity Quality Control for Genotyping Analysis

Affymetrix has developed several control features to help researchers establish quality control processes
for genotyping analyses. Researchers are encouraged to monitor these controls on a regular basis to assess
assay data quality. These features include:

= Intensity QC Metrics

= Signature SNPs genotype calls

This chapter provides a description of the intensity QC features in the following sections:
n Performing Intensity QC (below)

= Modifying QC Thresholds on page 79

n [ntensity QC Tables on page 82

n Creating Custom Intensity Data Groups using Intensity QC Data on page 84

= Graphing QC Results on page 86

n Signature Genotypes on page 87

NOTE: Intensity QC and Signature SNPs are not available for all array types.

The overall QC operations when performing Genotyping are described in Genotyping QC Steps on

page 124.

Performing Intensity QC

The QC analysis provides an estimate of the overall quality for a sample based on the QC algorithm
shown in the table below (Table 6.1). This analysis provides a quick preview of data quality prior to
performing a full clustering analysis.

Table 6.1 Intensity QC information

Array

Number of SNPs used for QC

QC Algorithm

Human Mapping 100K Array:

Dynamic Model (DM) algorithm with QC Call

Mapping50K_Hind240 All Rate

Mapping 50K_Xba240 All

Human Mapping 500K Array: Dynamic Model (DM) algorithm with QC Call

Mapping250K_Nsp All Rate

Mapping250K_Sty All

Genome-Wide Human SNP Array 5.0 3022 Dynamic Model (DM) algorithm with QC Call
rate

Genome-Wide Human SNP Array 6.0 3022 Contrast QC (CQQ) is the primary QC method,

as Dynamic Model (DM) algorithm was also
used for QC

Axiom™ Human Arrays:

4070 non-polymorphic probes from
22 autosomal chromosomes

Dish QC (DQC) followed by measuring the
genotype cluster call rate as generated
during 2" pass genotyping with the Axiom
GT1 algorithm

Axiom™ Genome-Wide BOS 1 Array

5115 non-polymorphic probes from
29 autosomal chromosomes

Dish QC (DQC) followed by measuring the
genotype cluster call rate as generated
during 2" pass genotyping with the Axiom
GT1 algorithm
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NOTE: Intensity QC is not available for Rat and Mouse arrays.

NOTE: GTC looks for existing QC information in the CEL file first, then a QC file (.gqc). If
available, GTC uses this QC information and does not execute the QC algorithm. If the
information is not available, GTC performs intensity QC and stores the information in the CEL
file if it is an AGCC CEL file or in the gqc file, if it is a GCOS CEL file. However, it is required to
perform intensity QC again for SNP 6.0 arrays with QC information generated in GTC 2.0 due
to a QC algorithm update since GTC 2.1.

Only samples that meet QC thresholds should be genotyped.

=

=

NOTE: It is recommended that samples not meeting the QC thresholds be re-hybridized or
rescanned.

NOTE: The intensity QC metric is well-correlated with clustering performance and is an
effective single-sample metric for deciding what samples should be used in downstream
clustering. However the correlation between the metric and genotyping performance is not
perfect and there will occasionally be a sample that passes the metric but which has sub-
optimal genotyping performance. See the following sections for recommendations on
additional per-sample QC to perform after the clustering analysis.

= Two-Step Genotyping Workflow on page 123
= Chapter 9, Using the SNP Cluster Graph on page 148

NOTE: The majority of the time Genome-Wide Human SNP Array 5.0 samples that meet the
default QC Call Rate criteria will have a BRLMM-P genotyping call rate of at least 96% and an
accuracy of at least 99% (with average performance significantly higher) when analyzed with
Genotyping Console at default settings.

NOTE: The majority of the time Genome-Wide Human SNP Array 6.0 samples that meet the
default Contrast QC criteria will have a Birdseed genotyping call rate of at least 97% and an
accuracy of at least 99% (with average performance significantly higher) when analyzed with
Genotyping Console at default settings.

NOTE: You will need to run QC on Axiom CEL files even if they have already been QCed in
GTC 4.0. GTC 4.2 provides information on the reagent version used to process the arrays, and
this information is required to perform Genotyping analysis on Axiom data in GTC 4.2.

QC can be automatically initiated upon import of CEL files by selecting the Auto-QC Intensity Files
option. See Adding Data to a Data Set on page 49.

Gender analysis is also performed during the QC step. It provides a gender call that will be used to select
models for the X and Y chromosomes during genotyping. Different processes are used for the gender call,
depending upon the type of array being analyzed. See Appendix E, Gender Calling in GTC on page 353
for more details.
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To initiate QC on CEL files already in the workspace:
1. Do one of the following:
= Select an intensity group from the tree (e.g. All) (Figure 6.1).

Figure 6.1 Starting QC from Data Tree right-click menu

& Affymetrix Genotyping Console

File  Edit ‘Workspace  Window  Tools  Help

el et Bt e 02 oc v =& .

EIQ Data Sets
=ik SNFE
e GanomeWideSMA_ 8

Show Intensity QC Table

Show Signature Genotypes

Perform QC !:

Perform Genobyping. ..

Copy Number/LOH Analysis, .. 3

..... b Perform Copy Mumber Yariation Analysis...

Rename Inkensity Data Group, ..

Remove Inkensity Data Group

= Select row(s) from an open Intensity QC table (Figure 6.2).

Figure 6.2 Starting QC from Intensity QC table

Copy Selection to Clipboard

Save Table To File...

Add Selected Data ko Group

D NAOT048_GWE_C.C ¥ Remove Selected Data from Diata Set 28
11 | MAD7055_GwE_C.CE |(K Perform QC 265
12 Na0706_Gw_C.CE| | Perform Genotyping... 253
13 | MAD7345 GWwE_C.CEL In 270 270 247 310
14 | MAOD7348 GWwE_C.CEL In anz anz e =) 312

2. Right-click and select Perform QC.
If you have already performed QC on the selected data, the following notice appears (Figure 6.3):

Figure 6.3 Redo QC notice

Genotyping Console

\ ? ) Al CEL files have been QC'ed. Perform QC will re-do QC For all CEL files selected, Do you want to proceed?

Click Yes to proceed with the QC.

When the QC is completed the results will automatically be displayed in the Intensity QC table (see
Intensity QC Tables on page 82).
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The Results will automatically be parsed into 3 groups:

= “All” group contains results for all Intensity files in the Data Set (both newly added and existing
files).

= “In Bounds” group contains the results for Intensity files which pass the QC Threshold(s).

= “Out of Bounds” group contains the results for all Intensity files which do not meet the QC
Threshold(s).

NOTE: After performing QC on Axiom CEL files, you will need to create intensity data
groups to group the data from arrays processed with Reagent Version 1 and Reagent
Version 2 into separate groups. See Creating Custom Intensity Data Groups using
Intensity QC Data on page 84 for more information.

By default, the In and Out of Bounds grouping is based upon the default QC parameter for the array type
(Table 6.2):

Table 6.2 QC Parameters for different Array types

Array QC Parameter

Human Mapping 100K Array: QC Call Rate on page 81
Human Mapping 500K Array:

Genome-Wide Human SNP Array 5.0

Genome-Wide Human SNP Array 6.0 Contrast QC on page 81

Axiom Genotyping Array plates, including: DISH QC on page 81

To modify, see Modifying QC Thresholds on page 79.

To view the QC results for all data in the data set, open the Intensity QC table for all data. Out of bounds
samples will be flagged with a red highlight in the QC Call Rate column (Figure 6.4).
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Figure 6.4 Intensity QC table showing out-of-bounds data (Dish QC threshold has been changed from default)
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1 | NAOES85_Asiom GW_Hu_SNP_C.CEL |In 421382 433485 0.90859 339584 female
2 | NADE394_Asiom GW_Hu_SNP_C.CEL |In 472934 450840 094297 363570 male
3 | NAGTO2Z Asiom GW_Hu_SNP_C.CEL |In 488362 471473 0.94051 366321 male
4 | NAGTD4E_Asiom GW_Hu_SNP_C.CEL |In 517923 507099 0.93904 368582 male
5 | NAGT345_Asiom GW_Hu_SNP_C.CEL |In 457252 475828 0.90708 338619 fomale
6 | NATOS30_Asiom GW_Hu_SNP_C.CEL |In 383475 443015 0.90510 345658 male

7 | NAT0333_Asiom GW_Hu_SNP_C.CEL |In 473959 493989 094550 372982 male
8 | NATOB47 Asiom GW_Hu SNP_CCEL | Ou 465656 403955 058987 326858 female
9 | NATOS55_Asiom GW_Hu_SNP_C.CEL |In 468222 451678 0.92625 355216 female
10 | NAT0S53_Asiom GW_Hu_SNP_C.CEL |In 476344 455072 091691 347630 female
11 | NAT0S63_Asiom GW_Hu_SNP_C.CEL |In 444451 423342 0.91200 343266 female
12 |NATIS31_Asiom GW_Hu_SNP_C.CEL |In 510838 455661 0.93854 364386 male
13 | NAT1B40_Asiom GW_Hu_SNP_CCEL | Ou 428273 409522 059381 335484 female
14 |NAT1992 Asiom GW_Hu_SNP_C.CEL |In 528089 481950 094838 376597 male
15 | NAT1395_Asiom GW_Hu_SNP_C.CEL |In 441564 437435 0.92035 347630 female
16 | NAT2005_Asiom GW_Hu_SNP_C.CEL |In 515016 523840 0.94385 379306 male
17 | NA12084_Asiom GW_Hu_SNP_C.CEL |In 458455 453420 094395 371430 female
18 | NA12144_Asiom GW_Hu_SNP_C.CEL |In 47015 439229 0.93904 363324 male
19 |NA12154_Asiom GW_Hu_SNP_C.CEL |In 529459 516334 0.94336 374280 male
20 | NA12234_Asiom GW_Hu_SNP_CCEL | Ou 449268 358314 057365 319153 female
21 | NA12248_Asiom GW_Hu_SNP_C.CEL |In 430922 443080 093215 358412 male

<

For more information, see:

n Intensity QC Table for Axiom™ Data (default view) on page 82
n Intensity QC Table for SNP 6.0 Data (default view) on page 83

» [ntensity QC Table for Human Mapping 100K/500K & SNP 5.0 Data (default view) on page 84
For more information on displaying data in the Intensity QC Table see Chapter 11, Table & Graph

Features on page 198.

NOTE: For faster performance, Affymetrix recommends performing QC analysis with all files

stored locally.

To review the QC Results at any time:

= Right-click on an Intensity Group and select Show Intensity QC Table (Figure 6.5) or double click on

an Intensity group in the data tree.

Figure 6.5 Opening the Intensity QC Table
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The Intensity QC Tables on page 82 contains the QC results. If the QC step is skipped, some or all of the
Intensity files may have no QC results (the GQC file is missing or not updated with Contrast QC values,
or the QC information is missing from the CEL file). If no intensity files in the data set have been QCed,
the QC metrics columns will not appear in the Intensity QC table.

NOTE: The Contrast QC metric, the default metric for the Genome-Wide Human SNP Array 6.0,
is not present in GQC files generated in GTC 2.0 software. SNP Array 6.0 data generated in
GTC 2.0 will need to be re-QCed to generate the Contrast QC data. See Genotyping QC Steps
on page 124 for more information on running the QC step.

QC Call Rate data will also be (re)generated during the QC step and available in the All
Columns View, or by making a custom view. See Table Features on page 198 for more
information on customizing the table view. Choosing All Columns View displays all data
columns.

Modifying QC Thresholds

Genotyping Console maintains default thresholds for QC metrics, and will highlight in the Intensity QC
tables the metrics which are outside of the threshold values. You can modify the QC thresholds as needed.

To modify the QC threshold options:

1. Click on the QC Thresholds button on the main tool bar: or
From the Edit menu, select QC Thresholds.

The QC Thresholds dialog box opens (Figure 6.6).

Figure 6.6 QC Thresholds dialog box

QC Thresholds 53

CEL files that meet all the threshalds will be marked *'In Bounds™. Thresholds are
specified separately for each aray set.

Array | GenometwideSHP_G b |
Threshold Mame Comparison Yalue
Contrast 00 wi[r= (04

add | [ Defaults ok ][ Ccancel

2. Select the array type to be modified (Figure 6.7).
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Figure 6.7 Selecting array type

CEL filez that meet all the threzshaldz will be marked "In Bounds". Thresholds are
specified zeparately for each array set.

Aray | GenomewideSMP_G

Aiomn_EWw_AS]
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b appinga00FK,

3. Select the metric, the comparison operator (less than (<), less than or equal to (<), greater than (>),
greater than or equal to (2), equal to (=), or not equal to (!=)), and the value (Figure 6.8).

Figure 6.8 Changing the threshold
Comparison
Operator
Threshald Mame Comparison Value
Contrast QG w I = | ||:'-4

To use a different metric, select the text in the “Threshold Name” cell and type the exact name, case-
sensitively, of the new metric in this field. For metrics to be applied, they must exist in the Intensity
QC Tables on page 82 (All Columns view).

4. Enter a new Threshold Name if desired:

A. Click Add.
A new row appears in the dialog box (Figure 6.9).

Figure 6.9 New Row added

Threshald Mame Comparison Yalue
Contrast QC vz w04
> ™

B. Enter a new threshold name. The metric must exist in the /ntensity QC Tables on page 82 (All
Columns view).

C. Select a comparison operator.
D. Enter the comparison value.
5. To delete a threshold item, click Remove.

Click OK in the QC Thresholds dialog box when you have finished editing the thresholds
(Figure 6.10).
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Figure 6.10 Flag in the QC Thresholds dialog box indicating
that the QC thresholds have been changed from the default
values

QC Thresholds 53

CEL files that meet all the threshalds will be marked *'In Bounds™. Thresholds are
specified separately for each aray set.

Array | GenometwideSHP_G b |

Threshold Mame Comparison Yalue
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@ Fhe thresholds are different thar the defaufts ,

WJ ) " | Ok ] Cancel

QC Call Rate

QC call rate is the recommended QC metric for:
= Genome-wide SNP Array 5.0
= Human Mapping 100K Array
= Human Mapping 500K Array

NOTE: The QC Call Rate threshold has a default value for each array type. If you adjust this
value or add additional metrics to threshold by, a flag will indicate that the thresholds are
different from the defaults (Figure 6.10).

Contrast QC

DISH QC

NOTE: Contrast QC is the recommended QC metric for the Genome-Wide Human SNP 6.0
array. The default threshold is >= 0.4 for each sample. If you adjust this value or change the
SNP 6.0 QC threshold settings to another metric such as QC Call Rate, or add additional
metrics to threshold by, a flag will indicate that the thresholds are different from the defaults.

Contrast QC is a metric that captures the ability of an experiment to resolve SNP signals into three
genotype clusters. It uses 10,000 random SNP 6.0 SNPs. See Appendix F, Contrast QC for SNP 6.0
Intensity Data on page 358 and Appendix G, Best Practices SNP 6.0 Analysis Workflow on page 360 for
more details.

Dish QC (DQC) is the recommended Genotyping Console QC metric for the Axiom™ Genome-Wide
Array Plates and Axiom myDesign Array Plates in Genotyping Console. The default threshold is greater
than or equal to 0.82 for each sample. For bovine samples, the threshold is 0.95. It operates by measuring
signal at a collection of sites in the genome that are known not to vary from one individual to the next.
Because it monitors non-polymorphic locations, it is known at each position which of the two channels
in the assay should contain signal and which channel should be just background. DQC is a measure of the
extent to which the distribution of signal values separate from background values, with 0 indicating no
separation and 1 indicating perfect separation.
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DQC is a useful single-sample metric of performance and, under normal circumstances, it correlates well
with genotyping performance. One exception is the case of sample mixing. A sample consisting of
different individuals mixed together can still have a good DQC score, since the signals at non-
polymorphic locations will remain the same in a mixture. Such samples can generally be identified by
having abnormally low genotyping call rates, though they may still have good DQC values.

Intensity QC Tables

The intensity QC table displays different data for different array types:

n Intensity QC Table for Axiom™ Data (default view) on page 82

n [ntensity QC Table for SNP 6.0 Data (default view) on page 83

n Intensity QC Table for Human Mapping 100K/500K & SNP 5.0 Data (default view) on page 84

Intensity QC Table for Axiom™ Data (default view)

The following information can be displayed for Axiom data after running QC in Genotyping Console

(Table 6.3).

Table 6.3 Intensity QC metrics for Axiom data

Column Name Description
File CEL file name.
Bounds In Bounds/Out of Bounds indicates whether the CEL file met the specified QC threshold(s).

Reagent Version

The reagent version used for processing the arrays, based on data intensity values.

You can only perform batch genotyping analysis on CEL files processed using the same
reagent version.

You can create custom intensity data groups (page 84) to group CEL files processed using
the same reagent version before genotyping analysis.

Dish QC

A QC metric that evaluates the overlap between the two homozygous peaks (AT versus GC)
using normalized intensities of control non-polymorphic probes from both channels. It is
defined as the fraction of AT probes not within two standard deviations of the GC probes in
the contrast space.

Log Difference QC

A cross channel QC metric, defined as mean(log(AT_SBR))/std(log(AT_SBR)) +
mean(log(GC_SBR))/std(log(GC_SBR)), where signal and background are calculated for
control non-polymorphic probes after intensity normalization.

saturation_GC

Fraction of features in the GC channel with intensity greater than or equal to 3800.
IMPORTANT: This metric/column does not appear for CEL files QC'd with GTC v.4.1 (or
earlier).

saturation_AT

Fraction of features in the AT channel with intensity greater than or equal to 3800.
IMPORTANT: This metric/column does not appear for CEL files QC'd with GTC v.4.1 (or
earlier).

AT Channel FLD

Linear Discriminant for signal and background in the AT channel, defined as
(median_of_GC_probe_intensities - median_of_AT_probe_intensities)? / [0.5 *
(Axiom_signal_contrast_AT_B_IQR? + Axiom_signal_contrast_AT_S_IQR?)].

GC Channel FLD

Linear Discriminant for signal and background in the GC channel, defined as
(median_of_GC_probe_intensities - median_of_AT_probe_intensities)? / [0.5 *
(Axiom_signal_contrast_GC_B_IQR? + Axiom_signal_contrast_GC_S_IQR?)].

Computed Gender

Computed gender of organism sample was taken from (see Appendix H, Best Practices
Axiom Analysis Workflow on page 361).

#CHP/CEL

Number of CHP files in this data set for the specified CEL file.

File Date

The date and time the CEL file was last modified.
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NOTE: See Table Features on page 198 for more information on customizing the table view.

NOTE: The ligation nucleotide is the nucleotide at the 3’ end of a solution probe which is the
nucleotide that is ligated to the array probe. The AT channel is the optical channel in which
signal from ligated A or T nucleotides are detected. The GC channel is the optical channel in
which signal from ligated G or C nucleotides are detected. The AT probes are those control
probes that correspond to non-polymorphic genomic positions for which the expected
ligation nucleotide is A or T. The GC probes are those control probes that correspond to non-
polymorphic genomic positions for which the expected ligation nucleotide is G or C.

Intensity QC Table for SNP 6.0 Data (default view)
The following information can be displayed for SNP 6.0 data after running QC in Genotyping Console

(Table 6.4):

Table 6.4 Intensity QC Table metrics for SNP 6.0 data

Column Name

Description

File

CEL file name.

Bounds

In Bounds/Out of Bounds indicates whether the CEL file met the specified QC
threshold(s).

Contrast QC

Computed Contrast QC for all QC SNPs.

Contrast QC (Random)

Contrast QC for 10K random autosomal SNPs.

QC Call Rate

Computed QC Call Rate for all QC SNPs.

Computed Gender

Computed gender. For more details, see Appendix G, Best Practices SNP 6.0 Analysis
Workflow on page 360.

# CHP/CEL

Number of CHP files in this data set for the specified CEL file.

File Date

The date and time the CEL file was last modified.

NOTE: See Table Features on page 198 for more information on customizing the table view.

NOTE: The Genome-Wide Human SNP Array 6.0 contains SNPs and CN probe sets from two
enzyme sets (Nsp and Sty). Some SNPs and CN probe sets are only present on fragments
generated by one of the enzymes, while other SNPs and CN probe sets are present on
fragments generated from both of the enzymes.

There are situations where a sample may work properly with one enzyme set, but not with

the other.

Contrast QC is broken down by enzyme set to help you evaluate the data for this issue.
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Intensity QC Table for Human Mapping 100K/500K & SNP 5.0 Data (default view)

The following information can be displayed for Human Mapping 100K/500K and SNP 5.0 data after
running QC in Genotyping Console (Table 6.5):

Table 6.5 Intensity QC Table metrics for 100K/500K and SNP 5.0 data

Column Name Description

File CEL file name.

Bounds In Bounds/Out of Bounds indicates whether the CEL file met the specified QC threshold(s).
QC Call Rate Computed QC Call Rate for all QC SNPs.

QC Call Rate (Nsp) See note below.

QC Call Rate (Nsp/Sty  See note below.
Overlap)

QC Call Rate (Sty) See note below.

Computed Gender Computed gender.
For more details, see Appendix E, Gender Calling in GTC on page 353.

# CHP/CEL Number of CHP files in this Data Set for the specified CEL file.

File Date The date and time the CEL file was last modified.

NOTE: The Genome-Wide Human SNP Array 5.0 contains SNPs and CN probe sets from two
enzyme sets (Nsp and Sty). Some SNPs and CN probe sets are present on fragmented from
one of the enzyme sets, while other SNPs and CN probe sets are present on fragments
generated from both of the enzymes.

There are situations where a sample may work properly with one enzyme set, but not with
the other.
The QC Call rate is broken down by enzyme set to help you evaluate the data for this issue.

NOTE: See Table Features on page 198 for more information on customizing the table view.

Creating Custom Intensity Data Groups using Intensity QC Data

n IMPORTANT: Axiom array plates may be processed with more than one reagent version. You
can only perform batch genotyping analysis on CEL files processed using the same reagent
version. You can create custom intensity data groups with CEL files processed using the same
reagent version.

Genotyping Console allows for custom grouping of intensity data (CEL) Files based on Intensity QC
performance.

You can also create custom groups of intensity data files by selecting sample files using:

n Creating a Custom Intensity Group from the CHP File Data on page 117
s Creating Custom Intensity Data Groups Using the SNP Cluster Graph on page 162

This feature enables you to group Axiom CEL files processed using the same reagent version before
genotyping analysis.
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To make a custom group of intensity data files:

1. Select the row(s) to be added to the new group from an open Intensity QC table.

See Table Features on page 198 for information on sorting the table by metrics values and selecting

TOWS.

2. Right-click on the selected rows and select Add Selected Data to Group (Figure 6.11).

Figure 6.11 Add Selected Data to Group
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The Select a new or existing data group dialog box opens (Figure 6.12).

Figure 6.12 Select data group

Select a new or existing data group

Mew_Group

] [ Cancel

]

3. Enter a name or select an existing data group in the drop-down list and select OK.

The new group will be displayed in the tree. Custom groups are indicated by white icons, while the
default groups are indicated by green icons (Figure 6.13).

Figure 6.13 Intensity data groups
in the GTC data tree
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Custom Intensity groups can be re-named by right-clicking on the group and selecting Rename Intensity
Data Group.

Custom Intensity groups can be deleted by right-clicking on the group and selecting Remove Intensity
Data Group.

NOTE: Removing a custom Intensity Data Group does not remove the data from the Data Set.
To remove Intensity data, see Removing Data from a Data Set on page 60.

Graphing QC Results

In addition to the tabular display of the metrics, the QC results can be displayed in a line graph. The
graphical display is useful in identifying outlier samples.

To open a line graph:
= Click on the Line Graph shortcut 2 on the Intensity QC Table tool bar.

Figure 6.14 Graph of QC data
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For more information, see Graph Features on page 203.

NOTE: Values displayed in tables or exported to a text file are only done with a certain
number of digits after the decimal. Filtering is performed using the full precision stored in the
SNP statistics file.
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Signature Genotypes

During the QC step in Genotyping Console, a set of SNPs are genotyped using the QC algorithm shown
in the table below (Table 6.6). These SNPs can be used to verify a sample’s identity by comparing the
genotype calls to the SNP calls made using a different technology, for example, genotyping by PCR, or

other references.

Table 6.6 Algorithms used to make Signature SNP genotype calls

Human Mapping 100K Array 31 Dynamic Model (DM) algorithm

Human Mapping 500K Array 50 Dynamic Model (DM) algorithm

Genome-Wide Human SNP Array 5.0 72 Dynamic Model (DM) algorithm

Genome-Wide Human SNP Array 6.0 72 Contrast QC (CQQ) is the primary QC method, as
Dynamic Model (DM) algorithm was also used for
QC

Axiom Genome-Wide CEU Array Plate 83 Dish QC (DQC) followed by measuring the

Axiom Genome-Wide ASI Array Plate 88 genotyping call rate as generated during the 2nd
pass genotyping with the Axiom GT1 algorithm

Axiom Genome-Wide BOS 1 Array Plate 116 Dish QC (DQC) followed by measuring the

genotyping call rate as generated during the 2nd
pass genotyping with the Axiom GT1 algorithm

To see the Signature SNP genotypes:

= Right-click an Intensity QC group and select Show Signature Genotypes (Figure 6.15).

& Affymetrix Genotyping Console

File  Edit ‘Workspace  Window  Tools  Help

BEE &G ERZ2a0
o B ‘whorkspace [Asiom_Haphap]
Dg Data Sets
=-£F HapMap 270

- Awiom GH Hu
: a Sample Attibutes
D{ﬁ Intenzity Data
..... A"
----- In Bounds
----- Out of Bounds
""" GC_Data Group

=] Genat ﬂ Shaw Intensity QU Table

Perform QC

""" % 2%@ Show Signature Genotypes

Perform Genobyping. ..

Copy Number/LOH Analysis, ..

oy

Perform Copy Mumber Yariation Analysis. ..

= SNP Lists

Rename Inkensity Data Group, ..

Remove Inkensity Data Group

&3 Haptap Ch 5
Al Srps
o chromozome 1

The Sample Signature table opens showing the genotype calls for the Signature SNPs (Figure 6.16).
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Figure 6.16 Sample Signature table with Signature SNP genotypes

Al Columns View E =it A MR - S
File A4 11625130 | A11669803 | A11451975 | &A1111155 | Ax11260157 | &x11579773 | A11358750 | Ax11710068 | 41163487 ~

b1 NANESES Adom Gw_Hu SHP_C AB m 48 48 48 48 48 48 BB

2 MADRES Aviom Gw Hu SHP_C AB m 48 BB 48 48 48 m 48

3 MAIVIZZ Ao Gw_Hu SHP_C BB 48 m 48 BB 48 m 48 BB B

4 MAIVIMB Adiom Gw_Hu SHP_C BB m 48 48 48 48 48 BB 48

5 MAIVHME Adiom Gw_Hu SHP_C AB 48 m BB m m 48 48 48

E | MATIEIN Adiom Gw Hu SHP_C BB 48 48 48 BB 48 48 48 BB

7 NATDEIR Adiom Gw_Hu SHP_C BB m m m 48 48 48 48 48

5 MAIIBAT Aviom Gw Hu SHP_C BB 48 BB 48 48 48 48 48 BB

5 MATIRER Adiom Gw _Hu SHP_C BB BB m m BB BB m 48 BB

10| MATIREA Adiom Gw_Hu SHP_C | AB m m 48 BB BB BB m 48

11| MATIRER Ao Gw_Hu SHP_C Ad 48 BB 48 m m BB 48 BB

12| MATIER Aviom Gw_Hu SHP_C AB 48 m 48 BB 48 48 48 48

13| MATIBAN Ao Gw_Hu SHP_C AB m 48 m BB 48 48 48 48

T4 MATIEEZ Aviom Gw_Hu SHP_C | AB m 48 48 m m BB m 48

5| MATIEEE Aviom Gw_Hu SHP_C AB m 48 BB BB 48 BB BB 48

15| MATZNG Adiom Gw_Hu SHP_C AB m m BB 48 48 m 48 m a
< [ 3
Rows: 90 Cols: 84 Selected Rows: 0 File Typss: GQC

By default the following columns are displayed:

File - file name
AFFX-SNP_# - Probe set ID for signature SNP

Annotations for these signature SNPs can be obtained either from NetAffx, or by first importing a custom

SNP list containing the listed Probe Set IDs. For more information on displaying data in the Sample

Signature Table see Table Features on page 198.



Genotyping Analysis

Genotyping Console supports genotyping analysis for the following algorithms and arrays, as described
in the table below (Table 7.1):

Table 7.1 CHP Algorithms and array types for genotyping analysis

Algorithm Array Type

BRLMM Human Mapping 100K Array
Human Mapping 500K Array

BRLMM-P Genome-Wide Human SNP Array 5.0
Rat and Mouse Arrays

Birdseed v1 or Birdseed v2 Genome-Wide Human SNP Array 6.0

Axiom GT1 Axiom Arrays, including:

e Axiom Human Arrays:
e Axiom Genome-Wide Human Arrays
e Axiom Genome-Wide CEU 1 Array
e Axiom Genome-Wide ASI 1 Array
¢ Axiom Genome-Wide YRI 1 Array set
e Axiom myDesign Custom Arrays
e Axiom Genome-Wide BOS 1 Array

The following sections describe:

n Performing Genotyping Analysis

Analysis Configuration Options on page 100

Other Genotyping Options on page 103
CHP Summary Table on page 110
Creating a Custom Intensity Group from the CHP File Data on page 117

Two-Step Genotyping Workflow on page 123

Performing Genotyping Analysis

Association studies are designed to identify SNPs with subtle allele frequency differences between
different populations. Genotyping errors, differences in sample collection and processing, and population
differences are among the many things that can contribute to false positives or false negatives. Efforts
should be made to minimize or account for technical or experimental differences. For example,
randomization of cases and controls prior to genotyping can reduce or eliminate any possible effects from
running cases and controls under different conditions.

n IMPORTANT: Affymetrix recommends that you perform genotyping and QC analysis with all
files stored locally. For more details on the hard disk space requirements to perform
genotyping, see Appendix J, Hard Disk Requirements on page 363.

The two-step genotyping workflow can be used to optimize genotyping calls. See Two-Step Genotyping
Workflow on page 123.

This section includes:

n Intro to Genotyping Options on page 90
n Selecting the Number of Samples for Analysis on page 90
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= Running a Genotyping Analysis on page 93

Intro to Genotyping Options
GTC provides multiple options for performing genotyping.

Genotyping options are selected in the Perform Genotyping dialog box (Figure 7.1) prior to initializing
the genotyping.

Figure 7.1 Perform Genotyping dialog box for Axiom GT1 algorithm

X

Perform Genotyping

Select Analysiz Configuration
AxiomGT1

Analyzis Configuration Parameters

Algorithm AziomGT1
Confidence Threshold 015

Select Prior Models File

| [JE

Select SHP List File

| L]
Select Gender File

| L]
(& Mone () Hints Fils

| [ ][
Select Output Root Path

| (]

Select Base Batch Mame
[2011m31_122009_CHP |
Output File Suffis (leave blank for no suffix]

Usze Default Baze Batch Mame as Posterior Models File Mame

Select Posterior Maodels File Mame [.posterior. models)

| |
(o] Coona ]

Not all options are available for all the different types of analyses and arrays.

The following options are common to all analyses and are described in Running a Genotyping Analysis
on page 93:

= Select Output Root Path
= Select Base Batch Name
= Output File Suffix

You can create and select a new analysis configuration for all array types, but the specific options vary
from array to array. See Analysis Configuration Options on page 100 for more information.

See Other Genotyping Options on page 103 for information about the other options.

Selecting the Number of Samples for Analysis

See the notes below for information on determining the number of samples for analysis.

n IMPORTANT: See the BRLMM white paper, BRLMM-P white paper and Birdseed references
on Affymetrix.com for recommendations on minimum number of samples to run. In general,
more samples are better, 44 per batch is recommended for these algorithms, though fewer
may yield acceptable results.
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100K/500K

NOTE: For Human Mapping 100K/500K array sets, the algorithm is run on each array type
separately. Therefore, the CHP files are grouped in two batch results, and the CHP Summary
data for each array type will be displayed in its own table. Each table will have the
appropriate array type appended to its base batch name. You may choose to create a custom
group that contains all CHP files.

NOTE: The BRLMM algorithm requires at least two observations of each genotype to create
a prior, so 6 is the absolute minimum number of samples required to run this algorithm.
However, running it with this small a number is not advised. Performance has been seen to
peak when running 50 or so samples. Depending on sample quality, fewer can yield
acceptable results.

SNP5/SNP6

NOTE: For BRLMM-P and Birdseed (v1), there is no minimum required number of CEL files.
You can run either on a single CEL file, although performance may be poor. Running Birdseed
v2 requires a minimum of two samples, although performance may be poor. It is
recommended that each BRLMM-P or Birdseed (v1) or Birdseed v2 clustering run consist of at
least 44 samples.

SNP 6 Only

NOTE: Birdseed v2 uses the EM algorithm to derive a max likelihood fit of a 2-dimensional
Gaussian mixture model in A vs. B space. A key difference between Birdseed (v1) and Birdseed
v2 is that v1 uses SNP-specific models or priors only as an initial condition from which the EM
fitis free to wander- on rare occasions this allows for mislabeling of the clusters. For Birdseed
v2 the SNP-specific priors are used not only as initial conditions for EM, but are incorporated
into the likelihood as Bayesian priors. This constrains the extent to which the EM fit can
wander off. Correctly labeling SNP clusters, whose centers have shifted relative to the priors,
is problematic for both Birdseed versions. However, given the additional constraint on the
EM fit, Birdseed v2 is more likely than Birdseed to either correctly label the clusters or set
genotypes to No Calls.

NOTE: For Birdseed or Birdseed v2, chromosome X and Y performance within each gender
will be influenced by the number of samples of that gender in the clustering. For example,
clustering a single female with males will yield typical high performance on autosomal SNPs
for all samples, but performance on the X chromosome for the female may be poor. For good
performance on X in females, it is recommended that at least 15 female samples be included
in the clustering run. For X or Y in males there is no minimum requirement.

Axiom

NOTE: Running Axiom GT1 requires a minimum of 20 distinct samples with either zero female
samples or at least 10 distinct female samples. See Appendix H, Best Practices Axiom Analysis
Workflow on page 361 for more details.
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NOTE: Running Axiom GT1 with generic priors for Axiom myDesign™ arrays requires a
minimum of 90 distinct samples with either zero female samples or at least 30 distinct female
samples.

n IMPORTANT: Axiom array plates can be processed with more than one reagent version. You
can only perform batch genotyping analysis on CEL files processed using the same reagent
version. You can create custom intensity data groups with CEL files processed using the same
reagent version after performing QC (see Creating Custom Intensity Data Groups using
Intensity QC Data on page 84).

Special Considerations for Axiom Data

Axiom array plates can be processed with more than one reagent version. CEL files processed with either
reagent version can be distinguished during intensity quality control, which can detect the reagent version
used.

Genotyping analysis should only be performed with CEL files processed using the same reagent version.

Occasionally during QC, CEL files processed with a single reagent version will be assigned to the
incorrect reagent version during QC, resulting in CEL files with mixed reagent versions.

If CEL files with mixed reagent versions are grouped together for genotyping analysis, the following
notice appears (Figure 7.2).

Figure 7.2 Warning for multiple reagent versions during Axiom
Genotyping

I.-"'_"‘-. Warning: You are about to perform genotyping for a group of CEL files
Y with multiple reagent versions (0 and/or 1 and/or 2). Please confirm
that all of these CEL files were processed with the same reagent kit and

have passing DQC values.

Please select an Analysis Configuration where the version matches that
of the reagent kit used to process the CEL files. For example, select
‘AxiomGTL:Axiom 2.0' for CEL files processed with Axiorn 2.0 Reagent
Kit.

[ ok || concel |

If this warning shows up, do one of the of the following:

» [f the CEL files were processed using the same reagent kit, but QC provided mixed reagent versions
you can still genotype all the data together by choosing the correct matching genotyping configuration.
For example, choose “AxiomGT1: Axiom 2.0” for CEL files processed with Axiom 2.0 Reagent Kit.

= [fthe CEL files were indeed processed using different reagent kits, create custom intensity data groups
with CEL files processed using the same reagent version, and then perform genotyping for each new
data group separately.
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Running a Genotyping Analysis

n IMPORTANT: Affymetrix recommends that you perform genotyping and QC analysis with all
files stored locally. For more details on the hard disk space requirements to perform
genotyping, see Appendix J, Hard Disk Requirements on page 363.

To initiate genotyping analysis:

1. Right-click on a CEL intensity group (e.g. In Bounds or Custom Group) and select Perform
Genotyping... (Figure 7.3).

IMPORTANT: You can only perform batch genotyping analysis on Axiom CEL files processed
using the same reagent version. You can create custom intensity data groups with CEL files
processed using the same reagent version after performing QC. See Creating a Custom
Intensity Group from the CHP File Data on page 117.

Figure 7.3 Perform Genotyping...

B Affymetrix Genotyping Console

File  Edit ‘Workspace Window  Tools  Help

UEE @ &daDRE @ |0 3 0cl v | S | @ updaesavalable

B--Q Data Sets
= Axiom Haphap

Awomy (FWS Hu
; ﬂ Sample Attributes
E! lﬁ] Intengity Data

Show Intensity QC Table

Show Signature Genotypes

Copy Mumbe|

Perform QC

ﬁ Copy Numbe{ QG
JB SHP Lis:zepnrts @ Perform Genotyping... [
y
=
Al
X

Copy Mumber/LOH Analysis, .. 3

Perform Copy Murmber Yariation Analysis., ..

Rename Intensity Data Group..,

Remowe Intensity Data Group

Library path: E:YaTCiLibrary User Profile: K34 .:

If Axiom CEL files that have been assigned to multiple reagent versions are selected in a data group
for genotyping analysis, a warning notice appears (Figure 7.2).

See Special Considerations for Axiom Data on page 92 for more information.
The Perform Genotyping dialog box opens.

The Perform Genotyping dialog box has different options for different array types (Figure 7.4 through
Figure 7.9).
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Figure 7.4 Perform Genotyping dialog box, Axiom™ Genome-Wide Array
Plate (processed with Reagent Version 1)

Perform Genotyping [zl

Select Analyzis Configuration

Analyzis Configuration Parameters

Algorithm AwiomGT1:ARiom 1.0
Confidence Thieshold 0.15

Select Prior Models File

(]
Select SMP List File
| (]

Select Gender File

| (]
(%) Mone (O Hints File

| I[.1[9
Select Output Roaot Path

| (]

Select Base Batch Name
|20110303_084443_CHP |

Output File Suffix [leave blank for no suffis]

Use Default Base Batch Name az Posterior Models File Mame
Select Posterior Models File Marme [.posterior. models)

\ |

Figure 7.5 Perform Genotyping dialog box, Genome-Wide Human SNP Array 6.0

Perform Genotyping

Select Analysiz Configuration

Analyzis Configuration Parameters

Algorithm EIRDSEED V2
Confidence Threshold 0.1

Select Prior Models File

Select SHP List File

Select Output Root Path
|E:\Eommand_Eonsole\Data\SNF’ EData |E]

Select Base Batch Mame

| [JE

| 20M01015_122032_CHP

Output File Suffis (leave blank for no suffix]

Usze Default Baze Batch Mame as Posterior Models File Mame
Select Posterior Maodels File Mame [.posterior. models)

) (o]
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Figure 7.6 Perform Genotyping dialog box, Genome-Wide Human SNP Array
5.0

Perform Genotyping

Select Analysiz Configuration

Analyzis Configuration Parameters

Algorithm BRLkM-F
Score Threshold 0,05

Select Prior Models File

| [JE

Select SHP List File

(& Mone () Hints Fils

| [ ][
Select Output Root Path
|E:\Eommand_Eonsole\Data\SNF’ A Data |E]

Select Base Batch Mame
[20101015_121205_CHP |
Output File Suffis (leave blank for no suffix]

Usze Default Baze Batch Mame as Posterior Models File Mame

Select Posterior Maodels File Mame [.posterior. models)

| |
) (o]

Figure 7.7 Perform Genotyping dialog box, Affymetrix® Mouse Diversity
Genotyping Array

Perform Genotyping

Select Analysiz Configuration

Analyzis Configuration Parameters

Algorithm BRLkM-F
Score Threshold 0.1

Select Prior Models File

|

Select Gender File

| L]
& Mone (O Hints File () In-bred Sampls File
| (. ][
Select Output Root Path
| C:A\Command_ConzolehD ata‘mouse_diversity_sample_data_1 | E]
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Figure 7.8 Perform Genotyping dialog box, GeneChip Human Mapping 500K
Array Set

Perform Genotyping E]

Select Analysiz Configuration

Analyzis Configuration Parameters

Algorithm BRLkk
Score Threshold 0.5
Frior Size 10000

DM Threshold 017

Select Output Root Path

| C:\Cammand_Corrsole\D akahS0K_w/ebD ata_ARCC I[.]
Select Base Batch Mame

[20101015_121918_CHP |
Output File Suffis (leave blank for no suffix]

] (o]

Figure 7.9 Perform Genotyping dialog box, GeneChip Human Mapping 100K
Array Set

Perform Genotyping k le

Select Analysiz Configuration

Analyzis Configuration Parameters

Algorithm BRLkk
Score Threshold 0.5
Frior Size 10000

DM Threshold 017

Select Output Root Path

| C:\Cammand_Corrsole\D ata1 00K_webDownload_AGCC I[.]
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] (o]

2. Select the Analysis Configuration.

A different analysis configuration can be selected for each type of analysis, but the available

parameters vary depending upon the analysis (see Parameter Definition and Default Settings on

page 100).

The available analysis configurations are available from the drop down menu (Figure 7.10).

Figure 7.10 Select Analysis Configuration, Axiom GT1

Select Analysis Configuration

Drefault

Analyziz Configuration Parameters

SxiomGT1
ce Threshold 015

The current settings are displayed below the menu.
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To modify the default settings, see_Analysis Configuration Options on page 100.
3. Select a Prior Model File if the option is available (Figure 7.11).

Figure 7.11 Select Prior Models File, Axiom GT1

Select Pnar Models File
Swiorm_GWwW_Hu_SMP.r2 AxiomG T 1. models |

This option can be used for:
= BRLMM-P (SNP 5, mouse, and rat)

= Axiom GT1 (including custom Axiom™ myDesign™ arrays and Axiom™ Genome-Wide BOS 1
arrays)

The currently selected model file is displayed in the Select Prior Models Files box.
See Select Prior Models File on page 105 for more information on selecting a prior model file.
See Model Files Options on page 104 for a discussion of the types of model files and how they are
used in genotyping.

4. Select a SNP List file if the option is available (Figure 7.12).

Figure 7.12 Select SNP List File

Select SMF List File

LJ09)

The SNP List option can be selected for:
= BRLMM-P (SNP 5, mouse and rat)
= Birdseed V1 and Birdseed V2

= Axiom GTI1 (including custom Axiom™ myDesign™ arrays and Axiom™ Genome-Wide BOS 1)
arrays

See Select SNP List File on page 106.

NOTE: You can use the SNP List file name as a suffix for the CHP files to distinguish CHP
files generated with different SNP lists.

5. Select a Gender File if the option is available (Figure 7.13).

Figure 7.13 Select Gender File

Select Gender File

L]

A Gender file is a list of the samples with gender calls.
This option is available for:
= BRLMM-P for mouse and rat only

= Axiom GT1 (including custom Axiom™ myDesign™ arrays and Axiom™ Genome-Wide BOS 1
arrays)

See Gender File on page 107.
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6.

Select a Hints File or In-bred Sample File if the option is available (Figure 7.14, Figure 7.15.)

NOTE: The Hints and In-bred Sample file options are mutually exclusive.

Figure 7.14 Select Hints File (Axiom GT and BRLMM-P only)

(*) Mone () Hints File
| 9

Figure 7.15 Select Hints or In-Bred Sample File (BRLMM-P and Axiom for non-human arrays only)

() Mone (O HintsFile (%) In-bred Sample File

LJE)

The Hints file option can be selected for:
= BRLMM-P (including mouse and rat)

s Axiom GTI1 (including custom Axiom™ myDesign™ arrays and Axiom™ Genome-Wide BOS 1
arrays)

The In-bred Sample File option is available only for non-human arrays.
See Hints and In-bred Sample File Options on page 108.
Change the output options if desired (Figure 7.16).

Figure 7.16 Analysis output options

Select Output B oot Path

Select Baze Batch Hame

20101102_122613_CHP |

Cutput File Suffix [leave blank for no suffix)

8.

Change the following if desired:
= Output Root Path: location of the Genotyping Results Group folder.
= Base Batch Name: Name of the Genotyping Results Group and its folder.

NOTE: This folder is the location where the different Data Results files are kept. You can
access the folder through Windows Explore to view report files.

= Output File Suffix: suffix added to distinguish output file names.

NOTE: The default batch name includes the date and time; therefore, it is unique for each
run.

Select the Posterior File options if available (Figure 7.17).
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Figure 7.17 Select Posterior File Options

IJze Default Baze Batch Mame az Pozterior Models File M ame
Select Poztenor Models File Mame [ postenor. models)
| 20100827_140823_CHF

[
This option is available for:
= BRLMM-P
= Birdseed vl and Birdseed V2
= Axiom GT1
See Posterior File Options on page 106.
9. Click OK.

Once the genotyping analysis is initiated, several windows will be displayed showing the progress of
the algorithm (Figure 7.18):

Figure 7.18 Progress dialog boxes for Genome-Wide Human SNP Array 5.0

Genotyping Console

X

Performing BELMM-F genotype analyzis.

- Daing & iterations.
Genotyping Console rz| [ ]
Perfarming BRLMM-P genotype analyziz.

Step O of 16

Cancel
Cahcel

NOTE: The status messages window also displays information regarding the algorithm
process.

NOTE: For fastest run time, Affymetrix recommends performing genotyping analysis with
all files stored locally.

n IMPORTANT: Batches of up to 800 CEL files (Axiom™ Genome-Wide Human Array) have
been successfully run on the recommended workstation.

When the algorithm completes the genotyping analysis, GTC automatically displays the CHP Summary
Table.



Chapter 7 | Genotyping Analysis 100

Figure 7.19 CHP Summary table
1 CHP Summay: Haphep 27020100808_11201 > ||
Al Columns View - j* g | | _ﬂ |9’3 |a'f:' '}.l iT |E§
A~
File computed_gender | call_rate | total_call rate | het_rate | total_het_rate | hom_rate | total_hom_rate | cluster_distance _mean

P o1 MA18500_sxiorn_Gw_Hu_SNP_v.AxiomGT1.chp | male 99.89577 | 99.89684 25.98293 | 25.18868 7391285 | T4T0816 0.6199051 L

2 MATE50 _aAxiorn_Gw_Hu_SNP_v.AxiomGT1.chp | male 99.87067 | 99.87269 28.96547 | 2517175 739052 | 7470094 0.6404709 L

3 MNAT8502_aAxiom_Gw_Hu_SNP_v.4xiomGT1.chp | female 99.89777 | 99.54153 25.98911 | 25.93476 73.90866 | F3.E0E7G 0616052 C

4 MAT8504_aAxiorn_Gw_Hu_SNP_v.AxiomGT1.chp | male 99.90269 | 99.90231 25.83031 | 25.04073 T4.07237 | T4.86157 06022932 C

5 MAT8508_sxiom_Gw_Hu_SNP_v.4xiomGT1.chp | female 99.91651 | 99.55933 26.18865 | 26.0686 TAT2TE6 | 7349073 0.5901877 C

E MAT8516_Axiom_Gw_Hu_SNP_v.AxiomGT1.chp | male 99.8894 | 99.89102 25.84814 | 25.05801 7404127 | 7483301 0.5786338 C

7 MAT8521 _Awiorn_Gw_Hu_SNP_v.AxiomGT1.chp | male 99.918649 | 99.91994 25.93454 | 2514178 7398415 | T4T7EIT 05521734 C

g MA18522_Axiormn_Gw_Hu_SNP_v.AxiomGT1.chp | male 99.88668 | 99.88767 26.04932 | 25.25304 TAEITIE | T4EME3 0.5912404 C

& MNA18523_aAxiom_Gw_Hu_SNP_v.AxiomGT1.chp | female 99.87194 | 99.51331 25.90307 | 25.81256 73.96887 | F3.70075 0.5952057 C

10 | MAT8532_swiom_GWw_Hu SNP_A.4xiomGT1.chp | female 99.84776 | 99.49109 25.43453 | 25.33204 74.35322 | 7415905 0.6427962 C

11 MNAT8537_Awiom_Gw_Hu_SNP_A.AxiomGT1.chp | female 99.88704 | 99.52918 28.73282 | 25.81207 7418422 | 7391711 0.5939975 C

12 | NA18550_swiom_GWw_Hu SNP_A.AxiomGT1.chp | female 99.84793 | 99.49232 25.69044 | 25.57733 741578 73915 0.6170649 C

13 | MNA18552_swiom_GWw_Hu SNP_A.dxiomGT1.chp | female 99.88031 | 99.52195 25.49544 | 25.34562 74.38487 | 7417633 0.6425081 C

14 | MNA18555_swiom_GWw_Hu SNP_A.dxiomGT1.chp | female 99.84921 | 99.49109 25.43451 | 25.34562 744147 | 7414547 0.6491291 C
15 | NATB5E3_sAwiom_GWw_Hu_ SNP_AAxiomGT1.chp | male 99.9156 |99.9166 2585487 | 25.06454 74.06073 | 74.85205 06023518 il

< ¥

Rows: 70 Cols: 54 Selected Rows: 0 File Types: CHPIGOC ARR /XML

For more information, see CHP Summary Table on page 110.

Analysis Configuration Options

Certain genotyping algorithm parameters can be changed to match experimental conditions. You can
modify or create a configuration for all analysis and array types, but the particular parameters that can be

changed will vary.

This section provides information on:

» Parameter Definition and Default Settings on page 100

= Modifying the Parameters on page 101

n Selecting a New Configuration on page 103

Parameter Definition and Default Settings

The following parameters can be changed:

Score/Confidence
Threshold

Prior Size (100K/500K
only)

DM Threshold (100K/
500K only)

The maximum value of confidence for which the algorithm will make a genotype call. Calls
with confidence scores less than the threshold are assigned a call. For example, if the
threshold is 0.15, then any SNP with confidence < 0.15 is called, and any SNP with confidence
> 0.15 is not called. If the threshold is increased (maximum = 1), then additional SNPs in
which there is less confidence (higher confidence score) will be called.

How many probe sets to use for determining prior.

DM confidence threshold used for seeding clusters.

The table below (Table 7.2) lists the default settings for configuration parameters for the different types
of arrays and algorithms:
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Table 7.2 Algorithm Parameters

Algorithm BRLMM BRLMM-P Birdseed Birdseed 2 Axiom GT
Array 100K/ 500K SNP 5 Rat and Mouse SNP 6 SNP 6 Human Bovine
Score/confidence 0.5 0.5 0.1 0.1 0.1 0.15 0.15
Threshold
Prior Size 10000 N/A N/A N/A N/A N/A N/A
DM Threshold 0.17 N/A N/A N/A N/A N/A N/A

Modifying the Parameters

To modify the default algorithm settings:

1. Select the New Genotyping Configuration shortcut & on the main tool bar, or
From the Edit menu, select Genotyping Configurations > New Configuration.
The Select a Probe Array Type dialog box opens (Figure 7.20).

Figure 7.20 Select a Probe Array Type dialog box

Open @

Select a Prior File

Awmiom_GW_ASI_SMP.r2 AxiomGT1.models
Awmiom_GW_Hu_SHP.r2 AxiomGT1.models
GenomewideSHP_5 models
Genome\wideSMP_E birdseed. models
Genome\wideSHP_E birdseed-v2 models
GenomewideSHP_E.brimm-p.models
Mouze. models

SHPsubset. bt

Name | 20100805_180823_CHP. posterior. modeks [ [ open |

Cancel

2. Select the array type from the list and click Select.

For the Axiom Genome-Wide ASI Array Plate, you will be asked to choose whether to edit the

configuration for AxiomGT1 or AxiomGT2 (Figure 7.21).

Select “GT1” for Axiom CEL files processed with Reagent Version 1. Select “GT2” for Axiom CEL

files processed with Reagent Version 2.
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Figure 7.21 Select Axiom GT version

&

Select the algorithm to configure

£,

AwiomlET 1 :A=om 1.0
AniomGET1:4ziom 2.0

[ Ok, H Cancel ]

For the Genome-wide Human SNP Array 6.0, you will be asked to choose whether to edit the
configuration for Birdseed (v1) or Birdseed v2 (Figure 7.22).

Figure 7.22 Select Birdseed version

Select the algorithm to configure E|

EIRDSEED
BIRDSEED W2

(] 4 l [ Cancel

3. Next, for all array types, the appropriate Analysis Configuration dialog box opens (Figure 7.23).
The default algorithm parameters available for editing will be displayed.



Chapter 7 | Genotyping Analysis 103

Figure 7.23 Analysis Configuration dialog box
Analysis Configuration (Mapping500K)
Farameter Mame Yalue
Score Threshald 05 I
Frior Size 10000
Dk Threshold 017
[ Savebs ] [ Drefault ] [ Ok ] [ Cancel ]

For information about the parameters and settings for different array types, see Parameter Definition
and Default Settings on page 100

4. Enter a new value for the parameter(s) you wish to change and select OK.
Click the Default button to return to the default settings.
You will be asked to provide a name for the new genotyping analysis configuration.

Selecting a New Configuration

The default and modified analysis configurations are available from the drop down menu (Figure 7.24)
in the Perform Genotyping dialog box.

Figure 7.24 Select Analysis Configuration, Axiom GT1

Select Analyziz Configuration

Drefault "

Analyziz Configuration Parameters
iBlgorithm AxiomGT1

Confidence Threshold 015

The current settings are displayed below the menu.

Other Genotyping Options

The table below lists the options that vary by analysis and array type. Additional information can be found
at the links.

None of these options are available for 100K/500K arrays.
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Table 7.3 Other Genotyping options

Algorithms BRLMM-P Birdseed V1 and Axiom GT1
V2
Array Types SNP5 Non-Human SNP6 Axiom Human Axiom Non-Human
Arrays Including
myDesign
Select Prior Models ~ Yes Yes No Yes Yes
File on page 105
Posterior File Yes Yes Yes Yes Yes
Options on page 106
4] Hints Files on Yes Yes No Yes Yes
é page 109
o Select SNPListFileon Yes Yes Yes Yes Yes
& page 106)
Inbred Sample File No Yes No No Yes
on page 110
Gender File on No Yes No No Yes
page 107

Model Files Options

GTC 4.2 enables you to select model files for the following genotyping analyses:

= BRLMM-P
= Axiom GT1

These model files contain cluster location information that is used in generating genotyping calls.

We can define genotyping model files in two different ways:

= The methods and data used to create them.

= How they are used in the Genotyping process.

There are three different ways Genotyping model files can be created:

1. Generic model files have generic cluster location information: every diploid and haploid SNP uses

the same cluster coordinates.

NOTE: In some cases a generic model file may have cluster location data for specific SNPs.

2. SNP Specification Model files: have cluster location information based on information from the
Affymetrix training data, but not experimental data. These files are provided by Affymetrix.

SNP Specification Model files contain the best estimate for where genotype clusters are located
before using any data in the current experimental dataset. This estimate can come from general
principles (the BB genotype should have more intensity in the B probe than in the A probe) or from
specific training data (for any given SNP in HapMap), the BB genotypes had the following average
intensities). This also incorporates a measure of precision — estimates taken from general principles
are treated as being vague and easily overridden by observed data, and estimates from specific
training are treated as precise and difficult to override. Note that some clusters for low MAF SNPs
may have many observations in the training data and be precise, while the rare homozygous allele
cluster may not be known to high precision because of a lack of training data.

3. User-generated posterior model files: contain cluster location information generated during

genotyping using:



Chapter 7 | Genotyping Analysis 105

= data on the cluster location information contained in a model file that was selected prior to
genotyping,
information in the Hints file

= the current experimental data set selected for genotyping.
For animal samples only:

= Information in the Inbred Sample file
= Information in the Gender File

The cluster data in the user-generated posterior model file is then used to produce the reported
genotype call for the samples.

Posterior models file contain the best estimate for where genotype clusters are located after the data
in the current experimental data set is combined with the prior model information. This posterior set
of cluster properties is used to generate the genotype calls. Clusters that are known with high
precision in the prior will not change much unless there is a large amount of observed data
contradicting that cluster location, clusters that are known with low precision in the prior will easily
adapt to observed data. This prevents clusters from being ‘mislabeled’ as one of the other genotypes,
while allowing some flexibility to adapt to the current dataset.

These user-generated files are saved in the same folder as the results CHP files. If you want to use a
previously created posterior models file as a prior models file for future genotyping, you will need to
copy the posterior models file from the result folder to the current library folder

The model files can be used in different stages of Genotyping:
= Prior Model File: Selected before genotyping begins, used as the starter for the process.
Prior model files can be any of the three types of model files:
o Generic
o SNP Specification
o User-generated
= Posterior Model File: created during genotyping and used to generate the final calls.

Posterior model files are always user-generated model files, but not every user-generated file will be
used as a prior file for future genotyping.

When viewing SNP data in the SNP Cluster Graph, both the prior model and the posterior model cluster
information can be displayed as ellipses or lines for BRLMM-P, Birdseed v1 and V2, and Axiom GT1
data. See Chapter 9, Using the SNP Cluster Graph on page 148.

Select Prior Models File

For BRLMM-P and Axiom GT1 analyses you can select a different prior models file than the default
model file provided with the library files, including any of the following:

= Generic model file
= SNP Specification file
= Previously generated posterior file

The currently selected model file is displayed in the Select Prior Models Files box (Figure 7.25).

Figure 7.25 Select Prior Models File

Select Prior Madels File
Axiorm_GWwW_Hu SMP.r2 dxiomG T 1. models |

To select a different model file:

1. Make sure that the model file you wish to select is in the GTC Library folder.
You can copy a posterior file to the folder.
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2. Click the Browse button.

The Select a Prior File dialog box opens (Figure 7.26).

Figure 7.26 Select a Prior File dialog box

Select a Prior File

A 12, : ls
Awmiom_GW_Hu_SHP.r2 AxiomGT1.models
GenomewideSHP_5 models
Genome\wideSMP_E birdseed. models
Genome\wideSHP_E birdseed-v2 models
GenomewideSHP_E.brimm-p.models
Mouze. models

SHPsubset. bt

Mame |20100806_180829 _CHP . posterior.models | [ Open

Cancel

3. Select the prior model file you wish to use.
4. Click Open.

The new model file name is displayed in the Select Prior Models File box (Figure 7.27).

Figure 7.27 New Prior Models File selected

Select Prior Models File

20100206_180829_CHP. postenor. models

Posterior File Options

The posterior file options allow you to change the name of the posterior models file (Figure 7.28).

Figure 7.28 Posterior file options

IJze Default Baze Batch Mame as Posterior Models File Mame

Select Pozterior Models File Name [ posternior. modelz]

= Deselect the Use Default Base Batch Name checkbox and enter a new posterior models file name.

Select SNP List File

The Select SNP List File option enables you to genotype only the SNPs of interest, instead of all the SNPs

on the array.

The Select SNP List File option is available for the following genotyping algorithms:

= Axiom GT (human and animal)
= Birdseed/Birdseed 2
= BRLMM-P (human and animal)
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The probe sets genotyped during the analysis will be restricted to those in the SNP List. The genotyping
call rate metrics will be calculated only using the probe sets in the SNP List. For Axiom™ myDesign™
Genotyping Arrays and Axiom™ Genome-Wide CHB Array, the call rate metrics will be calculated using
the probe sets in the SNP list plus the 3000 SNPQC probe sets. The contents of the resultant CHP files

will contain analysis results for those probe sets included in the SNP List instead of all of the SNP probe

sets found in the CDF file.

You can use a SNP list generated by GTC or one created in the following tab-separated value (TSV)

format:

= Comment lines starting with the hash “#” symbol.
= Probe Set ID
= List of probe sets to be genotyped.

SNP list files can be created and edited using simple text editing programs like Microsoft® Notepad

(Figure 7.29).

Figure 7.29 SNP List File viewed in Microsoft® Notepad

I Axiom Chromosome 2.TSV - Notepad
File Edit Format View Help

X

#Filter Criteria: Chromosome=2

#Filter Criteria: array Set=Axiom_Gw_Hu
#Filter Criteria: annctation
File=C:nCommand_consolesLibrary™axiom_Gw_HU_SNP.r2.na30.annot.db
#Filter Criteria: Batch Name=20100915_09%4418_CHP
Probe set ID

Ax-11086534

Ax-11086536

AX-11086571

AX-11086587

AX-11086838

Ax-11086846

Ax-11086873

AX-11086870

AX-11086901

Ax-11086902

AX-11086977

AX-11087000

AX-11087100

Ax-11087202

Ax-11087213

AX-11087221

101

To select a SNP list:

1. Make sure that the SNP list file you wish to select is in the GTC Library folder.

You can copy a file to the folder.

Figure 7.30 Select SNP List File

Select SMP List File

L))

2. Enter the path and file name (Figure 7.30); or

Click the Browse button and select a SNP list from the dialog box.

Gender File

The Select Gender File option allows you to improve the clustering performance of an algorithm by
providing information on the gender of the individual from which the sample was taken.

The gender information in the Gender file substitutes for the computed gender in all respects, including

the choice of model used for special SNPs.
The Select Gender File option can be used with:

= Axiom GT (human and non-human arrays)
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= BRLMM-P arrays (non-human arrays only)
The file uses the following format:
The first row in the file has the following headings:

= cel_files: the name of the CEL file corresponding to the samples for which gender info is being
provided

= gender: value for the gender call (Table 7.4).

Table 7.4 Sample Gender code

Sample Gender Code
Unknown 0
Male 1
Female 2

Each following row lists a CEL file name and gender for the individual (Figure 7.31).

Figure 7.31 Gender File information
viewed in Microsoft Notepad

I gender_mouse.tsy - Notepad |Z||E|P5__<|
File Edit Format View Help

cel_files g
Inbreddl. CEL 0
Inbred02. CEL 2
Inbred03. CEL

Inbredod. CEL 1
Inbred0s. CEL 2

All CEL files need to be listed. Files without gender information should have a ‘0’ in the gender column.
Empty value will be treated as 0’.
To select a Gender file:

1. Make sure that the file you wish to select is in the GTC Library folder.
You can copy a file to the folder.

Figure 7.32 Select Gender File

Select Gender File

L]

2. Enter the path and file name (Figure 7.32); or
Click the Browse button and select the file from the dialog box.

Hints and In-bred Sample File Options
These options are only available for certain algorithms and arrays, as described below.

The Hints file and the In-Bred Sample file options are mutually exclusive. You may only choose one or
the other, not both.
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Hints Files

The Hints File allows you to refine the clustering performance of an algorithm by incorporating reference
data. If some data points have known genotypes, the genotype cluster locations may be adapted towards
clusters that reproduce the supplied genotypes (even if incorrect). The Hints file data may not change the
cluster properties if the existing cluster properties are too strong, as the existing information will override
the information in the Hints file.

The supplied genotypes are not used in making genotype calls. Only the resulting genotype cluster
properties (i.e., the resulting posterior files) will be used to make genotype calls that can be exported.

You can use the Hints file option for:

= Axiom GT (human and bovine)
s BRLMM-P (Human, rat, and mouse)

The file uses the following format (Figure 7.33 and Table 7.5):
The first row in the file lists has the following headings:

= Probeset ID: Iden

= CEL file Name: the Cel File the calls are provided for

tifier for the SNP probe set

Each following row lists a probe set ID and a genotyping call for each CEL file, using the following code:

Table 7.5 Hints code

Number Call

-1 No call (in this case, no reference)
0 AA

1 AB

2 BB

Figure 7.33 Hints file viewed in Microsoft Excel

& =]
érobeset il !NADSSSS.CE
Ax-11088282 2
Ax-11092203
Ax-11157151
Ax-11161133
Ax-11203782
Ax-11225288
AX-11227475
Ax-11286614 2

= O R O R b2

(i L E
L MA0BS91_ MAODGII3_ MADBSS4
2 2

B3 ORI D ORI D R R R
B3 ORI D R D R R
B3 ORI D R D R R

To select a Hints file:

1. Make sure that the file you wish to select is in the GTC Library folder.

You can copy a

file to the folder.

2. Click the Hints file button (Figure 7.34).

Figure 7.34 Select Hi

nts File

&) Mone () Hints

File

i)

3. Enter the path and file name; or
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Click the Browse button and select the file from the dialog box.

Inbred Sample File

The In-bred Sample File allows you to improve the clustering performance of an algorithm by providing
additional information about the degree of increased homozygosity (or decreased heterozygosity)
expected from in-bred samples.

This option is available only for non-human data (Axiom Bovine, Mouse, and Rat).
The inbred sample data is provided by the user in a TSV file (Figure 7.35).

Figure 7.35 In-bred Sample File format viewed in Microsoft Notepad

2 mouse_inbred.tsy - Notepad |Z||E|[Z|
File Edit Wiew  Help

kcel_files inbred_het_penalty
Inbreddl. CEL 15
Inhbred0z.CEL 14
Inbredds. CEL 15
Inbredod.CEL 16
InhredOsS. CEL 14

Farmak

The In-bred Samples file uses the following format:
The first row in the file lists has the following headings:
= cel_files: CEL file that the penalty information is provided for

= inbred_het_penalty: The inbreeding penalty value that controls how much to bias clustering against
having heterozygous calls in samples which may be inbred. “0” = no penalty (normal sample), 1 = mild
penalty, 16 = maximum penalty (inbred sample). The Inbred Sample file shall include all the samples
and each sample shall have an inbreeding penalty value (use 0 for normal samples).

Each following row lists a cell file name and penalty value for the file.

To select an inbred sample data file:

1. Make sure that the file you wish to select is in the GTC Library folder.
You can copy a file to the folder.

2. Click the In-bred Sample File button (Figure 7.36).

Figure 7.36 Select In-bred Sample File

) Mone () HintzFile (%) In-bred Sample File

| LJE

3. Enter the path and file name; or

Click the Browse button and select the file from the dialog box.

CHP Summary Table
The CHP Summary Table contains a summary of the batch genotyping results.
See Table Features on page 198 for more information on customizing the table view.
The tables below provide definitions for items in the CHP Summary Table:

= Table 7.6, CHP Summary table, items common to all arrays, on page 111
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Table 7.8, CHP Summary table, items for 100K/500K arrays, on page 112

m Table 7.9, CHP Summary table, items for SNP 5 arrays, on page 113

Table 7.10, CHP Summary table, items for SNP 6 arrays, on page 113
Table 7.11, CHP Summary table, items for Axiom Arrays, on page 114

Table 7.6 CHP Summary table, items common to all arrays

Item (common to all arrays) Definition
File File name.
computed_gender Computed gender for the sample.
For more information about the processes used to compute gender for the
different array types, Appendix E, Gender Calling in GTC on page 353.
call_rate BRLMM/BRLMM-P/Birdseed/Axiom call rate at the default or user-specified
threshold for autosomal SNPs.
total-call_rate BRLMM/BRLMM-P/Birdseed/Axiom call rate at the default or user-specified
threshold for all SNPs.
het_rate Percentage of SNPs called AB (i.e. the heterozygosity) for autosomal SNPs.
total_het_rate Percentage of SNPs called AB (i.e., the heterozygosity) for all SNPs.
hom_rate Percentage of SNPs called AA or BB (i.e. the homozygosity) for autosomal SNPs.
total_hom_rate Percentage of SNPs called AA or BB (i.e. the homozygosity) for all SNPs.

=

NOTE: Genotyping Console 4.1 uses a new method to calculate call_rate, het_rate and
hom_rate metrics after genotyping. Instead of using all SNPs to calculate these metrics, the
new method only uses autosomal SNPs to calculate these metrics. When using a SNP list for
genotyping, only the autosomal SNPs included in the list will be used to calculate these
metrics. For Axiom™ myDesign™ Genotyping Arrays and Axiom™ Genome-Wide CHB Array,
these metrics will be calculated using the autosomal SNPs in the list plus the 3000 SNPQC
SNPs. The old metrics calculated using all SNPs will be hosted under 3 new metrics named as
total_call_rate, total_het_rate, and total_hom_rate respectively.

The results will vary, depending on the array and the sample. Overall, if the array has
chromosome Y SNPs, the call rates for female samples could improve slightly and the call rates
for male samples could go down very slightly. If the array does not have chromosome Y SNPs,
the call rates could go down very slightly for both male and female samples. This is because
male and female samples have a tendency to have homozygous calls on X & Y chromosomes.
Removing them could slightly reduce the homozygous call rate and therefore raise the
heterozygous call rate and reduce the overall call rate.

Table 7.7 CHP Summary table, items common to all arrays

Item (common to all arrays) Definition

cluster_distance_mean Average distance to the cluster center for the called genotype.

cluster_distance_stdev Standard deviation of the distance to the cluster center for the called
genotype.

raw_intensity_mean Average of the raw PM probe intensities.

raw_intensity_stdev Standard deviation of the raw PM probe intensities.

allele_summarization_mean Average of the allele signal estimates (log2 scale).

allele_summarization_stdev Standard deviation of the allele signal estimates (log2 scale).
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Table 7.7 CHP Summary table, items common to all arrays

Item (common to all arrays)

Definition

allele_deviation_mean

Average of the absolute difference between the log2 allele signal estimate
and its median across all arrays.

allele_deviation_stdev

Standard deviation of the absolute difference between the log2 allele signal
estimate and its median across all arrays.

allele_mad_residuals_mean

Average of the median absolute deviation (MAD) between observed probe
intensities and probe intensities fitted by the model.

allele_mad_residuals_stdev

Standard deviation of the median absolute deviation (MAD) between
observed probe intensities and probe intensities fitted by the model.

em cluster chrX het contrast_gender

Gender call made by the em-cluster-chrX-het-contrast_gender method.
This method estimates the heterozygosity rate (% AB genotypes) of SNPs on
the X chromosome. If the heterozygosity is above a threshold, then the
gender call is female, otherwise the gender call is male.

em cluster chrX het
contrast_gender_chrX_het_rate

The estimated heterozygosity rate (% AB genotypes) of SNPs on the X
chromosome.

pm_mean Average of the PM probe signals.
File Date The date and time the CHP file was last modified.
QC Call Rate Computed QC Call Rate for all QC SNPs (not available for Axiom).

Table 7.8 CHP Summary table, items for 100K/500K arrays

Item (100K/500K)

Definition

dm chrX het rate_gender

Gender call based on ChrX Het rate using DM calls.

dm chrX het rate_gender_chrX_het_rate The DM based ChrX Het rate from which the gender call is based.

dm listener call rate

DM call rate.

NOTE: For Human Mapping 100K/500K arrays, the CHP Summary data for the different array
types (used for different enzyme sets) will be displayed in separate tables. Each table will
have the appropriate array type appended to its base batch name. Separate results sets are
displayed in the Genotype Result, as shown in the figure below (Figure 7.37).

Figure 7.37 Genotype results files for Human
Mapping 500K arrays with paired enzyme sets

= L_:! G_enn:-type Results

20071023_115345-Mapping250K,_Nsp
20071023_115345-M ap ping250K_Sty
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Table 7.9 CHP Summary table, items for SNP 5 arrays

Item (SNP 5)

Definition

QC Call Rate (NSP)

Computed QC Call Rate (via DM algorithm) for SNPs located only on NSP
restriction fragments.

QC Call Rate (Nsp/Sty Overlap) Computed QC Call Rate (via DM algorithm) for SNPs located on both NSP and

STY restriction fragments.

QC Call Rate (Sty)

Computed QC Call Rate (via DM algorithm) for SNPs located only on STY
restriction fragments.

Table 7.10 CHP Summary table, items for SNP 6 arrays

Item (SNP 6)

Definition

QC cn probe chrXY ratio_gender_meanX

The average probe intensity (raw, untransformed) of X chromosome nonpolymorphic
probes.

QC cn probe chrXY ratio_gender_meanY

The average probe intensity (raw, untransformed) of Y chromosome nonpolymorphic
probes.

QC cn probe chrXY ratio_gender_ratio

Gender ratio Y/X = cn probe chrXY-ratio_gender_meanY/ cn probe chrXY
ratio_gender_meanX.

QC Computed Gender

Computed gender. For more details, see Appendix E, Gender Calling in GTC on

page 353.

Gender calls made by the cn-probe-chrXY-ratio_gender method. If the cn-probe-
chrXY-ratio_gender_ratio is less than the lower cutoff the gender call is female. If the
cn-probe-chrXY-ratio_gender_ratio is greater than the upper cutoff, then the gender
call is male. If the cn-probe-chrXY-ratio_gender_ratio is between the lower and upper
cutoffs, then the gender call is unknown.

Contrast QC

Computed Contrast QC for all QC SNPs.

Contrast QC (Random)

Contrast QC for 10K random autosomal SNPs.

Contrast QC (Nsp)

Contrast QC for QC 20K SNPs on Nsp fragments.

Contrast QC (Sty)

Contrast QC for QC 20K SNPs on Sty fragments.

Contrast QC (Nsp/Sty Overlap)

Contrast QC for QC 20K SNPs on both an Nsp and Sty fragment.

QC Call Rate (NSP)

Computed QC Call Rate (via DM algorithm) for SNPs located only on NSP restriction
fragments.

QC Call Rate (Nsp/Sty Overlap)

Computed QC Call Rate (via DM algorithm) for SNPs located on both NSP and STY
restriction fragments.

QC Call Rate (Sty)

Computed QC Call Rate (via DM algorithm) for SNPs located only on STY restriction
fragments.
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Table 7.11 CHP Summary table, items for Axiom Arrays

Item (Axiom)

Definition

QC cn probe chrXY ratio_gender_meanX

The average probe intensity (raw, untransformed) of X chromosome nonpolymorphic
probes.

QC cn probe chrXY ratio_gender_meanY

The average probe intensity (raw, untransformed) of Y chromosome nonpolymorphic
probes.

QC cn probe chrXY ratio_gender_ratio

Gender ratio Y/X = cn probe chrXY-ratio_gender_meanY/ cn probe chrXY
ratio_gender_meanX.

QC Computed Gender

Computed gender. For more details, see Appendix E, Gender Calling in GTC on

page 353.

Gender calls made by the cn-probe-chrXY-ratio_gender method. If the cn-probe-chrXY-
ratio_gender_ratio is less than the lower cutoff the gender call is female. If the cn-
probe-chrXY-ratio_gender_ratio is greater than the upper cutoff, then the gender call
is male. If the cn-probe-chrXY-ratio_gender_ratio is between the lower and upper
cutoffs, then the gender call is unknown.

QC axiom_signal_contrast_AT_B_IQR

Interquartile range of control GC probe raw intensities (background intensities) in the
AT channel.

QC axiom _signal_contrast_AT_B

Mean of the control GC probe raw intensities (background intensities) in the AT
channel.

QC AT Channel FLD

Linear Discriminant for signal and background in the AT channel, defined as
(median_of_GC_probe_intensities - median_of_AT_probe_intensities)? / [0.5 *
(Axiom_signal_contrast_AT_B_IQR? + Axiom_signal_contrast_AT_S_IQR?)].

QC axiom_signal_contrast_AT_SBR

Signal to background ratio in the AT channel, defined as Axiom_signal_contrast_AT_S
/ Axiom_signal_contrast_AT_B.

QC axiom_signal_contrast_AT_S_IQR

The interquartile range of control AT probe raw intensities (signal intensities) in the AT
channel.

Qc axiom_signal_contrast_AT_S

Mean of the control AT probe raw intensities (signal intensities) in the AT channel.

QC

axiom_signal_contrast_A_signal_mean

Mean of the control A probe raw intensities in the AT channel.

QC axiom_signal_contrast_C_signal_mean

Mean of the control C probe raw intensities in the GC channel.

QC axiom_signal_contrast_GC_B_IQR

The interquartile range of control AT probe raw intensities (background intensities) in
the GC channel.

QC Axiom_signal_contrast_ GC_B

Mean of control AT probe raw intensities (background intensities) in the GC channel.

QC GC Channel FLD

Linear Discriminant for signal and background in the GC channel, defined as
(median_of_GC_probe_intensities - median_of_AT_probe_intensities)?/[0.5 *
(Axiom_signal_contrast_GC_B_IQR? + Axiom_signal_contrast_GC_S_IQR?)].

QC Axiom_signal_contrast_GC_SBR

Signal to background ratio in the GC channel, defined as Axiom_signal_contrast_GC_S
/ Axiom_signal_contrast_GC_B.

QC axiom_signal_contrast_GC_S_IQR

Interquartile range of control GC probe raw intensities (signal intensities) in the GC
channel.

QC Axiom_signal_contrast_GC_S

Mean of control GC probe raw intensities (signal intensities) in the GC channel.

QC

axiom_signal_contrast_G_signal_mean

Mean of the control G probe raw intensities in the GC channel.

QC axiom_signal_contrast_T_signal_mean

Mean of the control T probe raw intensities in the AT channel.
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Table 7.11 CHP Summary table, items for Axiom Arrays

Item (Axiom) Definition

Dish QC A QC metric that evaluates the overlap between the two homozygous peaks (AT versus
GCQ) using normalized intensities of control non-polymorphic probes from both
channels. It is defined as the fraction of AT probes not within two standard deviations
of the GC probes in the contrast space.

SNP QC call rate Call rate for approximately 3000 SNPs that Affymetrix provides as positive controls on
custom arrays (Axiom myDesign only).

Log Difference QC A cross channel QC metric, defined as mean(log(AT_SBR))/std(log(AT_SBR)) +
mean(log(GC_SBR))/std(log(GC_SBR)), where signal and background are calculated for
control non-polymorphic probes after intensity normalization.

QC axiom_varscore_CV_GC Median of the coefficient of variation for each control GC probe set in the GC channel.

QC axiom_varscore_CV_AT Median of the coefficient of variation for each control AT probe set in the AT channel.

In addition to the tabular display of the metrics, the CHP results can be displayed in a line graph.

To open a line graph:
= Click the line graph shortcut E= on the CHP Summary table tool bar.

See Graph Features on page 203 for more information.

Creating Genotyping Results Custom Groups

Genotyping Console enables you to create custom groupings of genotyping results.

To make a custom group of genotyping results:

1. Select the row(s) from an open CHP Summary table to be added to the new group (Figure 7.38).
Rows can be selected individually or by call rate or other parameter in the table.
2. Right-click and select Add Selected Rows to Results Group (Figure 7.38).

Figure 7.38 Add Selected Rows to Results Group

T CHP Summary: Paired_Analysis/20071029_115345-Mapping250K_Nsp |NRRRRER
Default Yiew 'ﬁf'|ﬂ;ﬁ|éﬁ|ﬂ%l%1llt2§.

File computed_gender | ca File Date [C Call Rate

7 [10/29/2007 12:42 PM | S

5 |[Z| Copy Selection to Clipboard PA5T | 10/29/2007 12:42 PM | 95,90
10 | Save Tabls ToFile... 2057 | 10/29/2007 12243 PM | 95,97
9 | &= add Selected Rows ko Resulks Graup FE832 | 10/29/2007 12:43 PM | 9847
3 r. [Er———— R2535 | 1042942007 12:42 PM | 95.03
E HETIEN =L DL TR TETITAE JJ39D43 1':'.'"29.‘"2':":'? 1242 PM 9?55

The Select a new or existing data group dialog box appears (Figure 7.39).
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Select a new or existing data group

| Best_5 Msg w |

L OF. J[ Cancel ]

3. Enter a name or select an existing data group and select OK.

The new genotype results custom group will be displayed in the tree (Figure 7.40). Custom groups
are indicated by white icons.

=3 E;nl:utype Results

iy 20071029_115345-M apping250K_Msp
20071023_115345-t apping250k,_Sty
Best_5 Mzp

Custom results groups can be renamed or deleted by right-clicking the group and selecting Rename
Genotype Results Group or Remove Genotype Results Group (Figure 7.41).

File  Edit ‘Workspace  Wwindow  Tools  Help
B - | o : Updates (OFfline)
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All
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Out of Bounds
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200905701

..... 'L_I"LI Copy Mumber/L

..... == Copy Mumber -
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Shows CHP Surnmary Table

Show SMP Summary Table
Create SMP List ...

-£F DataSet 2 Show SMP Cluster Graphs. ..
EJ--E DataSet_3
..... E SMP Lists Export Genokype Results. ..

Export Genotwpe Results for PLINE. ..

Export SMP Summary Table
Export Merged Genotype Results, ..

Run CHP s, CHP Concordance Check. ..
Fun CHP ws, TET Concardance Chedk. ..

Rename Genotype Results Group,..

Remove Genotype Results Group
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NOTE: Removing a custom Genotyping Results Group does not remove the data from the
Data Set. To remove Genotype Results data, see Removing Data from a Data Set on page 60.

NOTE: If a custom Genotype Results group is selected for displaying SNP summary results or
SNP cluster graphs, the first time the SNP summary table or SNP cluster graph is generated,
Genotyping Console will prompt you to save the summary statistics file.

Creating a Custom Intensity Group from the CHP File Data

You can create a custom intensity group from the CHP summary table using information in the CHP files.
This is useful when performing the two-step genotyping workflow.

The creation of custom groups is based on checks implemented using the properties listed below. These
properties need to match for the CHPs being added to the custom group in the following order:

= Algorithm family (always present)

Array type (always present)

CDF GUID (Can be 'Default' or the GUID from the CDF file)

Probelist Checksum (Can be None if no probelist file is used or the MDS5 checksum of the used probelist
file)

There are two methods to do this:

n Creating a Custom Intensity Data Group Using the CHP Summary Table on page 117
» Creating a Custom Intensity Data Group Using Thresholds Filtering on page 120
You can also use either of the following options to create a custom intensity data group:

n Creating a Custom Intensity Group from the CHP File Data on page 117
» Creating Custom Intensity Data Groups Using the SNP Cluster Graph on page 162
The custom intensity group can be used for the Two-Step Genotyping Workflow on page 123.

Creating a Custom Intensity Data Group Using the CHP Summary Table

To create a custom intensity data group using the CHP Summary Table:

1. Group the array files you wish to exclude or include using the Sort functions of the CHP Summary
Table tool bar.

A. Click in the column header for the column you wish to sort by (Figure 7.42).
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Figure 7.42 CHP Summary Table with Call Rate column selected
I CHP Summary: HapMap 270/20100809_113010_CHP _
Al Columns Yiew ;j*z"|ﬁl_h|éﬁlm%l iTl@.{
- S
File computed_gender total_call_rate | het_rate | total_het_rate | hom_rate | total_hom_rate | «
b33 MNA18345_Axiom_GW_Hu SNP_& AxiomGT1.chp | male 99.84148 28,2837 | 2451031 74.55658 | 7R.33116 a
10 | M&18532_Axiom_GW_Hu SNP_&.AxiomGT1.chp | female 99.49109 25.43453 | 25.33204 74.35322 | 7415905 0
12 | M&18550_Axiom_GW_Hu SNP_&.AxiomGT1.chp | female 99.49232 25.69044 | 25.57733 741575 | 73915 a
14 | MA18555_Axiom_GW_Hu SNP_&.AxiomGT1.chp | female 99.49109 25.43451 | 25.34562 744147 | 7414547 a
34 MNATBET1_Awiom_Gw_Hu SMP_Y.AxiomGT1.chp | male ik} 39.85241 25.92399 | 2513155 7392703 | 74.72086 a
47 | MNA19128_Axiom_GW_Hu SNP_Y.AxiomGT1.chp | male 99.85576 261419 | 25.3428 7371094 | 7451295 a
22 | MNA18624_Axiom_GW_Hu SNP_& AxiomGT1.chp | male 99.8584 25.41104 | 24 63428 7444863 | 7h.22412 a
B4 | MA19203_Axiom_GW_Hu SNP_Y.AxiomGT1.chp | male 99.85946 25.84468 | 25.05466 74.01307 | 74.80473 a
40 | MA18971_Axiom_GW_Hu SNP_& AxiomGT1.chp | male 99.86193 25.24479 | 24,4731 74.61443 | 7538882 a
B3 | MA&19194_Axiom_GW_Hu SNP_Y.AxiomGT1.chp | male 99.86369 25.98602 | 25.19168 TAEFIO1 | F4.ET20N a
70| MA19239_Axiom_GW_Hu SNP_Y.AxiomGT1.chp | male 99.86704 25.97638 | 25.18233 73.88847 | 7468471 a
49 | MA19132_Axiom_GW_Hu SNP_Y.AxiomGT1.chp | female 99.50626 25.88998 | 25.79293 7397823 | FAT1327 a
19 | M&18593_Axiom_GW_Hu SNP_&.AxiomGT1.chp | female 99.51014 2550945 | 25.38406 74.3574 | 7412608 a
41 | MA18974_Axiom_GW_Hu SNP_& AxiomGT1.chp | male 99.865951 25.23533 | 24.46394 74.63298 | 75.40558 [Ipws
< | b

B. Sort the table by clicking the Sort Ascending or Sort Descending E buttons in the table tool
bar.

The files are sorted by the column parameter.
2. Select the rows in the table that you wish to include or exclude.
You must select the rows by clicking in the rows label column. (Figure 7.43)

Figure 7.43 Selecting CHP files

% CHF Summary: Haptdap 270/20100803_113010_CHP
=@ 40 8] &b

All Columins Yiew

|

A~
File computed_gender | call_rate | total_call_rate | het_rate | total_het_rate | hom_rate | total_hom_rate | o

38 | MA18945_Axiom GW_Hu_SNP_AAxiomGT1.chp | male 99.83975 | 99.84148 28,2837 | 2451031 74.55658 | 7R.33116 a
10 | MA18532_aAxiom_GWw_Hu SNP_AAxiomGT1.chp | female 99.84776 | 99.45109 25.43453 | 25.33204 74.35322 | 7415905 0

GT1.chp | f
GT1.chp | fe
GT1.chp | male
GT1.chp | male
GT1.chp | male

GT1.chp

19 |NA18593 Awiom_Gw_Hu_SMP_& AxiomGT1.chp | femals 99.86685 | 9951014 2550945 | 2538406 743574 | 7412608
41 |NA1B974_Awiom_Gw_Hu_SMP_A AwiomGT1.chp | male 99.86831 | 99.86951 75,2353 | 2446334 74,6329 | 75.40558 0
< | »

Select contiguous rows by clicking in the top and bottom rows while holding down the Shift key
Select multiple non-contiguous roles by clicking in the rows while holding down the CTRL key.
3. Right click on the selected cells and select the desired option from the menu (Figure 7.44):

= Create Custom Intensity Group With Selected Results

= Create Custom Intensity Group Excluding Selected Samples
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Figure 7.44 CHP files selected in table and right-click menu

| % CHF Summary: Haptdap 270/20100803_113010_CHP

Al Columns Yiew Lﬁz"|ﬁm|éﬁ|5}%l iTl@.{
A~
File computed_gender | call_rate | total_call_rate | het_rate | total_het_rate | hom_rate | total_hom_rate | o
38 | MA18945_Axiom GW_Hu_SNP_AAxiomGT1.chp | male 99.83975 | 99.84148 28,2837 | 2451031 74.55658 | 7R.33116
10 | MA18532_aAxiom_GWw_Hu SNP_AAxiomGT1.chp | female 99.84776 | 99.45109 25.43453 | 25.33204 74.35322 | 7415905
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Save Table To File...
Find... Chrl+F

Add Selected Rows to Results Group

Create Custom Intensity Data Group With Selected Samples [
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Export Genotype Results, .,
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T Y

]
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19 e i T ool 4

41 MAT8974_Asiom_Gw_Hu SMP_& AxiomGT1.chp | male 99.86831 | 99.896951 25.23533 | 24.46394 74.63298 | 75.40558
< | >
Rows; 70 Cols: 54 Selected Rows: 10 Sort Ascending: call_rate Time ko sort: 0 File Types: CHPIGQC]ARRXML

If you have selected improperly, you will see the following error message (Figure 7.45):

Figure 7.45 Error message when rows not selected properly

Genotyping Console

@ ‘fou musk select the rows by clicking the row label,

If you have selected properly, the Custom Intensity Group Name Dialog box opens (Figure 7.46).

Figure 7.46 Custom Intensity Data Group Name dialog box

Input Value

Enter a name for the intenzity data group
[z010 2344 C |

ok, l[ Canicel ]

4. Enter a name for the intensity group and click OK.
You can also use the default name that appears in the dialog box.

The new group is displayed in the data tree. Custom Groups are indicated by white icons
(Figure 7.47).
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Figure 7.47 Data tree displaying regular (in green)
and custom (in white) data intensity groups
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Custom Intensity Groups can be re-named by right-clicking on the group and selecting Rename Intensity

Data Group.

Custom Intensity groups can be deleted by right-clicking on the group and selecting Remove Intensity

Data Group.

Creating a Custom Intensity Data Group Using Thresholds Filtering

You can also use thresholds filtering on different metrics to create an intensity data group.

To create an intensity data group using thresholds filtering:

1. Right-click on the Genotype Results set you wish to filter and select Create Custom Intensity Group
from the right-click menu (Figure 7.48).

Figure 7.48 Data Tree and Right-click menu
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The Threshold dialog box opens (Figure 7.49).
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Figure 7.49 Threshold dialog box

Threshold for Creating Custom Intensity Data Group @

Genatyping result files [CHP) that meet all the thresholds will be added to the Custom
Intensity Data Group. Thresholds are specifically defined for each array set.

Threshold Mame Comparison Yalue

cal raig v>-

[ add ][ Defauts | ok ][ cancel |

2. Select the metric, the comparison operator (less than (<), less than or equal to (<), greater than (>),
greater than or equal to (2), equal to (=), or not equal to (!=)), and the value (Figure 7.50).

Figure 7.50 Threshold box

Comparison
Operator

Threshald Mame Comparison Yalue

ol =S w[>- 7

To use a different metric, select the text in the “Threshold Name” filed and type the exact name, case-
sensitively, of the new metric in this field. For metrics to be applied, they must exist in the CHP
Summary Table on page 110 when All Columns View is selected in the table.

3. Enter a new Threshold Name if desired:

A. Click Add.
A new row appears in the dialog box (Figure 7.51).

Figure 7.51 New Row Added

Threshold Name Comparison Value

Contrast QC vl[>= »/04

L W

B. Enter a new threshold name. The metric must exist in the CHP Summary Table on page 110 when
All Columns View is selected in the table.

C. Select a comparison operator.

D. Enter the comparison value.

If you enter more than one threshold, the samples must meet both thresholds to be included in the new
group.
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4. To delete a threshold item, click Remove.

A notice appears in the dialog box when you have changed the thresholds (Figure 7.52).

Figure 7.52 Flag in the Thresholds dialog box indicating that
thresholds have been changed

Threshold for Creating Custom Intensity Data Group

Genatyping result files [CHP) that meet all the thresholds will be added to the Custom
Intensity Data Group. Thresholds are specifically defined for each array set.

Array | Axiom_GW_Hu

Threshold Mame Comparison Yalue
EETREE v|- »¥
| hom_rate > 705

g E—
|, 7he fresholds are different than fhe defaults ,
| Ok ] Cancel

The threshold name must be an algorithm attribute; you cannot filter on sample or user attributes.
5. Click OK.

The Enter a name for the intensity data group dialog box opens (Figure 7.53).

Figure 7.53 Enter a name for the intensity data group dialog box

Input Value rg|

Enter a name far the intenzity data group
20101118_Hom_70_5 |

Ok H Cancel ]

6. Enter a name and click OK.
The Progress box displays the progress of the filtering operation (Figure 7.54).

Figure 7.54 Input Value
Genotyping Console rz|
Creating custom |Intensity Data group
Filtering Genatype Results
StepOof 3
Filtering MAT8961_Axiom_GW_Hu_SHP_A AxiomGT1.chp
[llllllllllllllllllllllllllllllllll ]
Step 182 of 270 E stimated time remaining for thiz step: 4 seconds

When the filtering operation is finished, the new intensity group is displayed in the data tree with a white
icon (Figure 7.55).
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Figure 7.55 New intensity data group in data tree
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Two-Step Genotyping Workflow

The Two-Step Genotyping workflow helps maximize the quality of the resulting genotypes by
implementing a workflow with two different QC steps to obtain optimal call rates when working with
genotyping data.

The two-step workflow requires two different QC steps:

1. Remove samples based on single sample intensity QC metrics, such as Dish QC, as described in
Chapter 6, Intensity Quality Control for Genotyping Analysis on page 74.

Perform a first round of genotyping, as described in Performing Genotyping Analysis on page 89.

Remove the outlier samples with call rates (for Axiom, Affymetrix recommends using < 97% as a
cutoff) by using either of the following methods:

n Creating a Custom Intensity Data Group Using the CHP Summary Table on page 117
» Creating a Custom Intensity Data Group Using Thresholds Filtering on page 120)

4. Perform a second round of genotyping on the remaining samples.



Review the Genotyping Results

This chapter describes the options for performing an initial review of the genotyping results.
It contains the following sections:

= Genotyping QC Steps on page 124

m Create a SNP List on page 125

s Import a Custom SNP List on page 130

n SNP Summary Table on page 131

» Concordance Checks on page 139

Genotyping QC Steps

Before conducting downstream analysis of genotyping results it is essential to perform thorough QC of
both SNPs and samples. There is no single ‘best” way to do the QC, but some steps that are generally
helpful in a broad range of circumstances are outlined below.

1. Per-sample QC filtering
= Pre-clustering

= Samples failing the per-array QC metric should be excluded prior to clustering, as described in
Chapter 6, Intensity Quality Control for Genotyping Analysis on page 74.

= Sample swaps which may have occurred during handling should be identified and resolved or
removed. One way to do this is to generate a ‘fingerprint’ by typing all samples on a subset of
a dozen or more SNPs which intersect with the SNPs reported in the Signature Genotypes on
page 87. Another is to use known pedigree information (where appropriate) to confirm expected
relatedness patterns.

= Post-clustering

= Remove samples with outlier clustering call rates or heterozygosity (which will tend to be low-
performing samples that escaped the QC call rate filter).

= Depending on the downstream analysis to be applied, consider identifying any cryptic
relatedness and removing related samples.

= Depending on the downstream analysis to be applied, consider controlling for population
structure possibly be removing samples that are clearly from different populations from the bulk
of the collection.

2. Per-SNP QC filtering

= Remove SNPs with per-SNP call rates (sometimes referred to as completeness) less than some
threshold. Commonly-used values for the per-SNP call rate threshold range from 90% to 95%.

= Consider removing SNPs with minor allele frequency (MAF) below a certain threshold (for
example, 1%).

= Depending on circumstances, consider removing SNPs significantly out of Hardy Weinberg
equilibrium in cases and/or controls. A p-value threshold in the range of 10-7 is sometimes used.

Once the genotyping results are generated, you can:
= Create a SNP List on page 125

n Import a Custom SNP List on page 130

= Display SNP Summary Table on page 131

» Perform Concordance Checks on page 139

You can also review the individual SNP calls in the SNP Cluster Graph (see Chapter 9, Using the SNP
Cluster Graph on page 148).



Chapter 8 | Review the Genotyping Results 125

Create a SNP List

For many genotyping applications, poorly performing SNPs can lead to an increase in false positives and
a decrease in power. Such under-performing SNPs can be caused by systematic or sporadic errors that
occur due to stochastic, sample, or experimental factors. Prior to downstream analysis it is prudent to
apply some SNP filtering criteria to remove SNPs that are not performing ideally in the data set in
question.

The subject of SNP filtering is an area of current research and best practices are still being developed by
the community. Some common filters used will:

= Remove SNPs with a significantly low per SNP call rate

= Remove SNPs significantly out of HW equilibrium in cases and/or controls
= Remove SNPs with significantly different call rates in cases and controls

= Remove SNPs with Mendelian errors

Studies on multiple data sets have shown that SNPs with a lower per SNP call rate tend to have a higher
error rate, and disproportionately contribute to the overall error rate in the experiment. Most importantly,
though they may constitute a very small fraction of the total pool of SNPs, if the errors happen to stratify
by case/control status then these low per-SNP call rate SNPs are more likely to show up as apparent
associations.

To create a SNP list for filtering SNPs:
1. Right-click a genotyping batch results and select Create SNP List (Figure 8.1).

File  Edit ‘Workspace  Window  Tools  Help

[E A A A R T =T -0 o T A e T 3 Updates {OFfline)

o B ‘Workspace MWorkspace_1]

=] [rata Sets

BG Diata Set_1
Axiomy GW Hu

a Sample Attributes

) Intersiy Data

: rr. 2009091 D Show CHP Summary Table

ﬂ Copy Mumber/

Show SHP Summary Table

=2 Copy Mumber Y
Reparts [ create P List . N
£ DataSet_2 Shaw SHP Cluster Graphs. ..
[]--G [rata Set_3
..... B SMP Lists Export Genotype Results..,

Lh Export Genotype Results For PLIEK...
Lh Export SWP Summary Table

Export Merged Genotype Results, ..

Run CHP vs, CHP Concordance Check...
Run CHP vs, T¥T Concordance Check. ..

Rename Genokype Results Group. ..

x Remove Genotype Results Group

The Select an annotation file dialog box opens (Figure 8.2).
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Figure 8.2 Select an annotation file dialog
box

Select an annotation file @

Cancel

2. Select the annotation file to be used with the list and click OK.
The SNP Filters Threshold window box opens (Figure 8.3).

Figure 8.3 SNP Filter Thresholds

SNP Filter Thresholds =3
Enter a SHP List name to store the results
SMPz in thiz group that meet all the thresholds will be included in the SHP List. Click the
“Add" button to add a new threshald.
Threshold Mame Comparison Yalue

3. Enter a name for the SNP List (Figure 8.4).

Figure 8.4 Enter a SNP List name

| Enter a SNP List name to store the results
SNP 6 Test

4. Click the Add button (Figure 8.5).
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Comparison
Operator
Threshald Mame Comparison Yalue
Probe Set [0 v | > W |
Add | ok || cance |

5. Select the Threshold Name from the drop-down list (Figure 8.6).

Threshold Name Comparison Value |
Probe SetID |

2| <

SHP %4B

SHNP %BB

Miror Allsle Frequency [SNP
HW. pValue

Chiomosome ]

The list displays:
= Metrics displayed in the SNP Summary Table (see page 131)
= Some of the annotations in the annotations file

6. Choose the operator (e.g. =, >, has) (Figure 8.7). The “has” option is used when the category being
filtered is text based (e.g. Associated Gene, In HapMap, etc.).
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Threshold Name Comparison Value
SNP CallRate v> v

7. Enter a Comparison Value (e.g. 99, YES, etc.) (Figure 8.8).

Threshold Name Comparison VYalue
SNP Cal Rate v ¥

8. Repeat steps 4 through 7 to add another threshold; or
Select OK.
To remove filter criteria, select the Remove button.

If you enter more than one threshold, the SNPs must meet all thresholds to be included in the new
SNP list.

The resulting SNP List will be automatically displayed (Figure 8.9). If some SNPs in the list have db
NULL values, those SNPs will not be returned as results.

Frobe Set (D Chromazome Chromosome Start | Allele & Allele B |

[ AFFA-SNP_T000.. |17 EE343738 & G |

2 AFFA-SNP_T000.. |17 14326082 C T

3 AFFA-SNP_T00T.. |1 31709555 & G

4 AFFA-SNP_T002.. |2 106524554 & C

& AFFA-SNP_T002.. |16 8232371 C T

[ AFFA-SNP_T002.. |14 35532970 C T

7 AFFA-SNP_T003.. |18 E5000314 & C

8 AFFA-SHP_T003.. |11 58562418 & G

9 AFFA-SNP_T003.. |20 2628109 C T

10 | AFFA-SNP_T003.. |14 100655022 & T

11 | AFFA-SWP_T003.. |1 71506347 C T

12 |AFFA-SNP_T003.. |10 BEIE4444 C T

13 | AFFA-SWP_1004.. |7 155195631 & G 8
Rows: 865625 Colst 5 Selected Rows: 0

The list is added to the SNP List in the Tree (Figure 8.10).
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Figure 8.10 Custom SNP
table and list in data tree
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For more information on displaying data in SNP Lists see Chapter 11, Table & Graph Features on
page 198.

SNP Lists can be exported, renamed, or removed by right-clicking on the SNP List and selecting the
appropriate action (Figure 8.11).

Figure 8.11 SNP list menu
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| SHNPECH (02

L
L
!
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| Export SNP List...
Al Rename SNP List...
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To view a SNP List, select the Show SNP List option. To review the filter criteria for a SNP List, select
the Show Information option.

NOTE: When the criteria used to create a custom SNP list are unknown (e.g. an imported SNP
List), the Show Information option will only indicate the SNP count.

NOTE: SNP lists are created based on a batch and the filters apply to the original batch on
which they are based. For example, filtering by call rate on batch A will contain SNPs that pass
this threshold. If this SNP list is used with a different batch, SNPs in the list may now
demonstrate call rates below the threshold.

After creating a SNP List, you can apply any SNP List to generate a SNP Cluster Graph (page 124) or
during Export Genotype Results (page 181).
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Import a Custom SNP List
The Import Custom SNP List option enables you to import custom SNP lists that you may receive from
other users.

The SNP List file must be a text file and contain a column labeled “Probe Set ID”. The file can contain
additional columns although they will be ignored by the software. A SNP List can be generated by
NetAffx: see the Advanced Workflow example Analyzing Genotyping Results of Specific Gene Lists on

page 347.

To import a SNP List:
1. Right-click on SNP Lists in the data tree and select Import SNP List (Figure 8.12).

Figure 8.12 SNP List menu
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The Open dialog box appears (Figure 8.13).

Figure 8.13 Open dialog box
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Navigate to the location of the SNP List and select a list.

3. Click Open.
The Input Value dialog box opens (Figure 8.14).
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Figure 8.14 Input Value box for new SNP List name

E3

Input Value

Enter the name of the new SMP list.
E=E=:E:t 5 Checked SHPs
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4. Enter a name of the SNP List and click OK.
If the import fails, the following notice appears (Figure 8.15):

Figure 8.15 Import Failure notice

Genotyping Console

Failed to import snp list, Please check that the name of the snp list does not include invalid characters or reserved names. Also, please verify that the file contains a column labeled "Probe Set
10" for the probe set names.,

Click OK and correct the problem with the file.
If the import succeeds, the SNP List will be displayed in the data tree. (Figure 8.16)

Figure 8.16 Imported SNP List
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L] 250K_NSP
L 250K_STY
| | Best 5 Nsp
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SNP Summary Table

n IMPORTANT: You cannot display the SNP Summary Table until you have created a SNP list.
See Create a SNP List on page 125 for more information.

The SNP Summary Table contains SNP level statistics based on the batch of CHP files.

Genotyping Console stores the SNP summary information in a binary file. By generating this file,
Genotyping Console can more quickly display the data each subsequent time the results are displayed.
This file is usually generated during genotyping analysis, but if the CHP files were imported into GTC,
or if the batch folder selected is for a newly created custom Genotype Results group, you will be prompted
to save a SNP Statistics Summary file.

To open the SNP Summary Table:

1. Right-click a Genotype Results batch file in the GTC data tree and select Show SNP Summary Table
(Figure 8.17).
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[ = il
3 Woikspace [Workspace_1]
= [ DataSets
@ [ DataSet_1
@ [ DataSet 2

Show SNP Cluster Graphs...

Export SNP Summary Table
Run CHP vs, CHP Concordance Check...
Run CHP vs. TXT Concordance Check...

Remove Genotype Results Group

If the SNP Statistics have not been calculated for the CHP files, the SNP Statistics dialog box opens
(Figure 8.18).

Genotyping Console

L
\ 1 ) The SMP statistics need to be calculated. You will be prompted For a "snp. summary.db” file to save the results,

2. Click OK in the SNP Statistics Calculation dialog box.
The Save the summary statistics file dialog box opens (Figure 8.19).
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Figure 8.19 Save the summary statistics file dialog box

Save the summary statistics file

Savein: | [ 20101202_182235_CHP ¥ O e @

L’ﬂ AxiomET1.snp.summary,db

My Recent
Documents

=

o
@
i
B
=1
k=]

2>

My Documents

@

My Computer

File name: I:ZEeII Line. shp. summary. db & | [ Save ]

&

by Metwork, Save as type: | SHP Summary Files [* snp.summary. db) w | [ Cancel ]

The dialog box is open to the batch results folder and prompts you to save a summary file with the
name of the batch folder.

3. Click Save in the Save the summary Statistics file dialog box.
The Calculating SNP Summary Statistics dialog box appears (Figure 8.20).

Figure 8.20 Calculating SNP Summary Statistics dialog box

Genotyping Console [z|
Calculating SHP Surnrary Statistics

Creating SMP summary file
[T |

Step 1 of B

Cancel

When the SNP Summary Statistics have been calculated, the Select SNP List dialog box opens
(Figure 8.21).
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Figure 8.21 Select a SNP list dialog box

Select a SNP list X

Ok H Cancel ]

4. Select a SNP list and click OK.

If a default SNP Annotation file has not been selected, the Select an annotation file dialog box opens
(Figure 8.22).

Figure 8.22 Select an annotation file dialog
box

Select an annotation file

Awiom_GW_Hu_SHFP.r2.na3l

Cancel

See Annotation Options on page 40 for instructions on setting a default SNP annotations file.
5. Select an annotation file and click OK in the Select an annotation file dialog box.
If you click Cancel, the following notice appears (Figure 8.23).

Figure 8.23 SNP Annotations notice

Genotyping Console E

L] "j SMP annotations cannot be displayed until vwou sek a SMP annotation File as default,
L]
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Click OK in the SNP Annotations notice to display the SNP Summary without annotation
information.

The SNP Summary Table opens (Figure 8.24, Figure 8.25).

All Columns View
Probe SetID ‘snpm
b1 AX11086525 | 41,6667
AX11086526 | 9167 0 1668667 % |00s090%03 | 0.63303%9
3 [axnosszz 00 | 2216667 50 | 20831 lo4se3:3 | 0.9726709
4 | 100 o 8333333 91,6666 |oosesse7 08313277
5 ax10858  |100 £ |41.66667 | 333333 losse3: | 04307273
§  AXT1086530 |10 o 41,6667 |58.33333 lo2s3:3 019732688
7 |axvossn 00 4168667 ED 583333 02291857 07634754
8 AXTI0885R2 |10 o 4166667 |95.83334 |0cc08:333 | 0916984
9 ax10885M |10 100 o 0 0 1
10 [Axai0ses 100 £ ED ED 04375 02434432
1 AX110865%  |100 o | 2083333 7316666 01041857 0568916
12 Ax110865%7  |100 ED 50 125 037 07439715
13 AxT108858  |100 100 o 0 0 1
14 Ax1108658  |100 91,6666 8333333 o loosesse7 08313277
15 |Axtiomsse0 100 8333313 50 4165667 033338 | 05402914
16 AX1108652  |100 5416667 41,6667 4166667 (X3 0585137
17 AXTI08853 | 9583 4166667 |41.66667 50 lo2s086% 05410481
18 AX1108655  |100 | 2083333 6666666 125 lo4se3:B | 0.03321612
19 [Ax1i0%56 |10 7916565 | 208333 o (01061687 0568916
o Laviincss  Lson a2 pEree=s a a ncos

Probe et ID ‘snpwnm ‘snpw ‘snpw ‘snpxas ‘E:.:?[snp ke ‘msnpnsm ‘mmm ‘MEH}MA ‘A
» o1 |mxvossn |00 4166667 s 59303 vzzseer 07634754 151000011 18 T i
2 ax0ess2 100 o 4188867 |ss.82304 |osasms |nseses [wo00ma |16 |a i
3 |mxviossie |10 7316656 | 20833 o |otones7 |nseems |rs1000031 ) |a i
4 |AxTi0esss [100 o sz 91.66565 |oonessr  |ommzz w00 |20 7 i
5 |x1i0sses |98 o EEES a5 |omures  |omrem w0 18 |a i
6 Ax0me2 100 |65.66665 |33 o |ovessss7  |nseriess wioo0ss |17 [ i
\ax1ieees 100 |a166867 |75 |sa3mm |ozzsies7  |ozearse  wio0mise |20 |a i
8 |mxToessiz  [100 |s0 |58 |a68867 jozrosme |oamer wio0ses |17 7 i
9 |mxvioseer |10 775 55303 | 16.66667 jomsexe |neameer w0008 |20 |a i
10 Axa0ees 100 o o 100 o 1 w0060 |16 lc i
Cm Axaoess2 100 sz | |65.66665 |ozesz |ozmsws  |wiooem X |a i
12 |AxTiessel |10 o |58 5416867 lozzsiesr  |ovszsrz wioo2e |17 14639268 7 i
13 |Axvios0es |10 g5 | 33333 |anese67 lozmme |osseez w000 |18 | 00122 [ i
14 a0 (%6 |08 2316867 |58 |owmesesz |oosezisz w0 |20 | 10840119 |a i
15 Ax0871ss 100 |08 | 7082304 |szmm |oams oz |womozz |2 | 2540348 [ i
16 axnoeTEn %8 o o |s5.8303 o 1 [woonor |20 |ese31 |a i
17 |xvioszs0 100 468667 | 33333 g5 jomme  |osseez wome |2 | 39763297 [ i
1 |axvoeme 00 125 2316667 58333 |ozroexs  |ozooss  |wroman £ | 58089804 a I'a
< i | 1
Rows: 81963 Cols: 12 Selected Rows: 0

NOTE: You can see additional annotations by switching to “All Columns View".
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NOTE: For readability, metrics are not displayed at full precision, and tables saved to file
contain the same precision as is displayed in Genotyping Console. However, SNP filtering
is performed using the full precision stored in the binary SNP summary file.

The SNP Summary Table contains the SNP level results and metrics (Table 8.1) for more information on
performing genotyping.

NOTE: For Human Mapping 100K/500K, the SNP Summary data for the different array types
will be displayed in different tables with different names.

See Chapter 7, Genotyping Analysis on page 89 for more information on performing genotyping. See
Table Features on page 198 for more information on customizing the table view.

Table 8.1 SNP Summary table metrics

Column Header Description

SNPID The Affymetrix unique identifier for the set of probes used to detect a particular Single
Nucleotide Polymorphism (SNP).

SNP Call Rate Call Rate for that SNP across all samples in the batch.

#A4d +#48 +#BB

SNPCallRate =
arale = Al £ CHP Files

SNP %AA Percentage of AA calls for this SNP in this batch.

# A4 Calls

% AA =
Total # CHP Files
SNP %AB Percentage of AB calls for this SNP in this batch.
#AB Calls
% AB = — -
Total # CHP Files
SNP %BB Percentage of BB calls for this SNP in this batch.
#BE Calls
% BB =

Total # CHP Files
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Table 8.1 SNP Summary table metrics

Column Header Description
Minor Allele The allele frequency for the A allele is calculated as:
Frequency

py ~ ($AA4 Calls + 0.5 * 4B Calls)
o Total # Calls

Where the Total # Calls does not include the No Calls.

The B allele frequency is .

PB =1-Pa

The minor allele frequency is the Min(P4, PB).
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Table 8.1 SNP Summary table metrics

Column Header

Description

H-W p-value Hardy Weinberg p-value is a measure of the significance of the discrepancy between the
observed ratio or heterozygote calls in a population and the ratio expected if the
population was in Hardy Weinberg equilibrium. The Hardy Weinberg p-value is calculated
from the likelihood ratio:

2 2 o2 2 .2
2 (f aa—fa) (2faafbb — fab) (b — k)
X = + — +
2 2faafhh 2
T aa S I bh
Where:
¢ o (#dd Calls )
" Total # Calls
o = (#BB Calls )
" Total # Calls
faa = (#4A Calls + 0.3%# AB Calls)
' Total # Calls
bh = (#BB Calls + 0.3* # AB Calls)
o Toral # Calls
fab = (#4AF Calls )
7 Total # Calls
The Hardy Weinberg p-value is .
PHW = CDF(x2)
Where CDF is the Cumulative Distributive Function for the chi-squared distribution.
dbSNP RS ID The dbSNP ID that corresponds to this probe set or SNP. The dbSNP at the National Center
for Biotechnology Information (NCBI) attempts to maintain a unified and comprehensive
view of known single nucleotide polymorphisms (SNPs), small scale insertions/deletions,
polymorphic repetitive elements, and microsatellites from TSC and other sources. The
dbSNP is updated periodically, and the dbSNP version used for mapping is given in the
dbSNP version field. For more information, please see: http://www.ncbi.nIm.nih.gov/SNP/.
Chromosome The chromosome on which the SNP is located on the current Genome Version.

Physical Position

The nucleotide base position where the SNP is found. The genomic coordinates given are
in relation to the current genome version and may shift as subsequent genome builds are
released.
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Table 8.1 SNP Summary table metrics

Column Header

Description

Allele A

The allele of the SNP that is in lower alphabetical order. When comparing the allele data
on NetAffx to the allele data for the corresponding RefSNP record in dbSNP, the alleles
reported here could be different from the alleles reported for the corresponding RefSNP
on the dbSNP web site. This difference arises mainly from the reference genomic strand
that was chosen to define the alleles by Affymetrix. To choose the reference genomic
strand, we follow a convention based on the alphabetic ordering of the sequence
surrounding the SNP. Sometimes the reference strand on the dbSNP is different from
NetAffx, and the alleles could represent reverse complement of those provided on dbSNP.

Allele B

The allele of the SNP that is in higher alphabetical order. When comparing the allele data
on NetAffx to the allele data for the corresponding RefSNP record in dbSNP, the alleles
reported here could be different from the alleles reported for the corresponding RefSNP
on the dbSNP web site. This difference arises mainly from the reference genomic strand
that was chosen to define the alleles by Affymetrix. To choose the reference genomic
strand, we follow a convention based on the alphabetic ordering of the sequence
surrounding the SNP. Sometimes the reference strand on the dbSNP is different from
NetAffx, and the alleles could represent reverse complement of those provided on dbSNP.

NOTE: You can display additional annotations by selecting the “All Columns View". For
complete descriptions on all available annotations columns in the SNP Summary table, see

Appendix D.

See Performing Genotyping Analysis on page 89 for more information on performing genotyping
analyses. See Table Features on page 198 for more information on customizing the table view.

NOTE: The SNP Summary table does not support line graphs.

Concordance Checks

The concordance checks enable you to compare the SNP calls in different files. You can perform:

m CHP vs. Text Concordance Check on page 140: Compares the SNP calls in a CHP file with the SNP
calls in a previously created text file. In this check you can compare multiple CHP files to the same text
file. You can use a Text reference file, such as the S00K Ref_103 file provided on the Affymetrix
website, or create your own reference file. Reference files for Concordance Checks must have
“ProbeSet ID” as the first column and “Call” or “Consensus” as the second column.

s CHP vs. CHP Concordance Check on page 144: Compares the SNP calls in one CHP file to the SNP
Calls in another CHP file. This comparison is done on a paired basis; you can perform the check on
multiple pairs of CHP files in the same analysis. The output for both checks is a single "report" file that
can be displayed as a table.

In both cases the check compares the SNPs that are common to both sample and reference files and have
genotype calls. SNPs that are not shared between the files, and SNPs that do not have calls, are not
included in the comparison.

n IMPORTANT: The definition of allele A and allele B (call codes) is different among different
arrays. For some arrays, all SNPs are mapped to the forward strand of the genome. For other
arrays, SNPs can be on the forward strand or reverse strand of the genome. This means that
a particular SNP that is present in two different arrays can have different call codes for the
same base calls. For example, the same GG base call can be AA in SNP 6.0 results or BB in
Axiom™ Genome-Wide array results. The ‘Strand’ column in the annot.db file lists the strand
information for all the SNPs.
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Table 8.2 Examples of the different call codes and base calls made for the same G/C SNP on the Genome-Wide Human SNP Array 6.0

and on Axiom Genome-Wide Human Array

dbSNP XX || Genome-Wide Human SNP Array 6.0 Axiom Genome-Wide CEU 1 Array
Annotation file Export Affymetrix Call Code|| Annotation file and  Affymetrix Call Code
Base Call (Reverse Base Call export
Strand) (Forward Strand) Base Call
(Forward Strand)
Allele 1 C G A G B
Allele 2 G C B C A

IMPORTANT: When performing a CHP vs. Text Concordance Check between Axiom™
Genome-Wide Human Arrays and other arrays, the data must be carefully compared. You
cannot simply look at “%Concordance” numbers. For call code comparisons of SNPs on the
reverse strand of the genome, the AA calls = BB calls in Axiom, AB calls = BA calls in Axiom,
BB calls = AA calls in Axiom (Table 8.3). For SNPs on the forward strand of the genome, the
AA calls = AA calls in Axiom; AB calls = AB calls in Axiom; BB calls = BB calls in Axiom.

Table 8.3 Possible genotypes for an example G/C SNP

Genome-Wide Human SNP Array 6.0 Axiom™ Genome-Wide CEU 1 Array

ForwardStrand Base Affymetrix

Forward Strand Base = Affymetrix

Call Call Code Call Call Code
GG AA CC AA
GC AB CG AB
cc BB GG BB

CHP vs. Text Concordance Check

To perform a reference concordance check:

1. Open the Workspace and select the Data Set with the data for analysis.

2. Select the Genotype Results file set.

3. From the Workspace menu, select Genotype Results > Run CHP vs. TXT Concordance Check; or
Right-click the Genotype Results file set and select Run CHP vs. TXT Concordance Check from the

pop-up menu.

If you have not previously selected a Results file set, the Select Genotype Results Groups dialog box

opens (Figure 8.26).
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Figure 8.26 Select Genotype Results Group
dialog box

Select a genotype results group E]

| (20071502500 M apping 250K, Nep!
20071106_102200-M apping250K_Sty

Cancel

4, Select a results group from the list and click OK.

NOTE: You will be able to select arrays from only one enzyme set at a time when
performing a CHP vs. Text Concordance Check.

The Select files dialog box opens (Figure 8.27).

Figure 8.27 Select Results files dialog box

Select one or more genotype result files |

0 HSE Brimin

CRL-23140_N5P brlmm
CRL-23130_N5P brlmm
CRL-23200_M5P brlmrn
CRL-23210_N5P brlmm
CRL-2324D_N5P brlmrn
CRL-23260_M5P brlmm
CRL-23360_M5P brlmm
CRL-23370_N5P. brlmm
CRL-23380_M5P. brlmm
CRL-23330_N5P brlmm
CRL-23400_M5P brlmrn
CRL-23410_N5P. brlmm
CRL-23460_M5P brlmrm
CRL-23620_M5P. brlmm
CRL-58680_MSP. brlmm
CRL-53570_NSP. brlmm

5. Select the files for concordance check and click OK.
The Select Reference File opens (Figure 8.28).
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Figure 8.28 Select Reference File dialog box

Select a reference TXT file L

Look in: | () 500K_Data

v| @?‘ s -

CITvN
[&4]

@.

My Recent
Documents

?-[“:

Desklop

2>

My Documents

4

My Computer

File name: |250K_NSP_F|eference.txt

J =

My Metwark, Files of type: |Text Files [*.TxT]

v | [ Cancel ]

See Reference File Format on page 143 for more information.

7. Click Open.

The Save As dialog box opens (Figure 8.29).

Figure 8.29 Save As dialog box

Save in: | 2 20071106_102200-M apping250K_Msp

v| QO F e E-

_-.2_ repart.report

My Recent
Documents

2>

My Documents

4

My Computer

File name: | Msp_Fepor] report

V| [ Save ]

My Metwark, Save as type: |F|eport Files [*.report]

v | [ Cancel ]

Browse to the location with the reference file you wish to use and select the file.

Browse to the location where you want to save the report and enter a file name for the report.

9. Click Save.

If the reference file does not have the correct format, the following error message appears

(Figure 8.30).
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Figure 8.30 Error message

Genotyping Console

The reference file is not of the correct format,
It must have "Probe Set ID" as the first column and "Consensus” or "Call" as the second column,

If this message appears, click OK to cancel the operation and then fix the file format problem.
See Reference File Format on page 143 for more information.

If the reference file is correct, the Progress bar appears (Figure 8.31).

Figure 8.31 Progress bar displaying the progress of the
concordance check

Genotyping Console

Performing the concordance check.

Performing the concordance check.

[lllllllllllllllllllllllllllllll ]

Step3of B

Cancel

When the analysis is finished, the Reference Concordance Report table appears (Figure 8.32).

Figure 8.32 Reference Concordance Report table

|_) Nsp_Repoit-Concordance Check

= W W R N =
# SNP's # Concordant %
File Reference Called SNP's

Concordance
> 1 CRL-2336D_NSP.bidmm.chp | 250K_NSP_Reference.txt | 248435 148374 59.72
2 CRL-2337D_NSP.bidmm.chp | 250K_NSP_Reference.trt | 252736 155024 61.34
3 CRL-23380_NSP.bimm.chp | 250K_NSP_Reference.tut | 243649 145130 5957
4 CRL-23330_NSP.bimm.chp | 250K_NSP_Reference.ut | 255463 151007

You can also open the concordance report from the data tree. The Reference Concordance report table
contains the following information:

= File — Sample file name

= Reference — Reference file name

= #SNP’s Called — Number of SNPs common to both sample and reference files with genotype calls
= # Concordant SNP’s — Number of called SNPs that have the same genotype call

= % Concordance — Percentage of called SNPs that have the same genotype call

You can:

= Copy selected data in the table to the clipboard.

= Save the entire table as a text file.

Reference File Format
The reference file is a tab-delimited text file with two columns (Figure 8.33):

= First column must be titled “Probe Set ID”

= Second column must be titled “Consensus” or “Call”
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Figure 8.33 Example reference
file for Reference Concordance
check

BB 250K_NSP_Reference... (2 |[B[X]

File Edit Format View Help

Probe Set ID Call A
AFFX-2315860 AR
AFFX-2315861 AB
AFFX-2315862 AB
AFFX-2315857 AB
AFFX-2315A58 An
AFFX-2315A5% AR
AFFX-2315863 AB
AFFX-2315864 AR
AFFX-2315865 AB
AFFX-2315866 BB
AFFX-2315867 AB
AFFX-2315868 EB
AFFX-231586% AR
AFFX-2315878 BB
AFFX-2315871 AB
AFFX-2315A72 AR
AFFX-2315A73 BB
AFFX-2315A74 AB
AFFX-2315A75 AR
AFFX-2315876 AB v

A reference file can be created by editing a genotyping results file (page 181).

NOTE: The column headers must be capitalized as shown in the figure above (Figure 8.33).

CHP vs. CHP Concordance Check

To perform a CHP vs. CHP concordance check:

1. Open the Workspace and select the Data Set with the data for analysis.

2. Select the Genotype Results file set (optional).

3. From the Workspace menu, select Genotype Results > Run CHP vs. CHP Concordance Check; or

Right-click the Genotype Results file set and select Run CHP vs. CHP Concordance Check from the
pop-up menu.
The Select files dialog box opens (Figure 8.34).
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Figure 8.34 Select Results files dialog box

X

CHP vs. CHP Concordance Check

Select the genotype results batch and move the files to define the samples and references.

| 900K Data_Hsp b/ | Sample Files Reference Files

MNADE385_WSP_TC_B1.brimm.chp
MNAD7000_WSP_TC_A10.brrmrn.chp
MNAD7055_WSP_TC_B4. brimm.chp

MNADP0S6_NSP_TC_A7_REHYE.brmm.chp
MNAO7345 WSP_TC_B10.brrmmn.chp

Cancel

4. Sclect files in the Available Files list.
Click the Add button to add data to the sample or reference list.
Click the Remove button [E] to remove data from a list.

NOTE: The first file in the Sample Files list is compared to the first file in the Reference
Files list. The second files in both lists are compared to each other, and so on, as shown in
the figure below (Figure 8.35).

NOTE: You can pair files from different enzyme sets for Human Mapping 100K/500K array
sets; this allows you to compare the signature SNPs for arrays with different enzyme sets.
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Figure 8.35 Files paired for CHP vs. CHP concordance check
CHP vs. CHP Concordance Check rz|
Select the genotype results batch and move the files to define the samples and references.
| 500K, Diata_Nsp b | Sample Files Reference Files
MADEIEE_MNSP_TC_BE1.brimm.chp MADEIEE_MNSP_TC_BE1.brimm.chp MAD7F055_MNSP_TC_BE4.brimm.chp
MAD7F000_MSP_TC_aA10.brimm.chp MAD7F000_MSP_TC_aA10.brimm.chp MA07345_MSP_TC_B10.brdmm.chp
MAD7F055_MNSP_TC_BE4.brimm.chp
MADFOSE_MSP_TC_AF_REHYE.brmm.chp
MA07345_MSP_TC_B10.brdmm.chp
+ +
Ok ] [ Cancel

5. 5.When you have selected the files for the concordance check, click OK.
The Save As dialog box opens (Figure 8.36).

Figure 8.36 Save As dialog box

Save As

Save ir: |E}SDDKData V| € ] 7 il sl

My Recent
Documents

?’[_
Desklop
My Documents

My Computer

File name: | & | [ Save ]

My Metwork | Save as ype: |F|ep0rt Files [* repart) v| [ Cancel ]

Browse to the location where you want to save the report and enter a file name for the report.

Click Save.
If the reference file is correct, the Progress bar appears (Figure 8.37).
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Figure 8.37 Save As dialog box

Genotyping Console

Performing the concordance check.

Performing the concordance check.

[llllllllllllllllllllllllll

Cancel

Step1of 2

When the analysis is finished, the Concordance Report table appears (Figure 8.38).

Figure 8.38 Reference Concordance Report table

ERE R =
# 5MP's # Concordant 4

Called SHP's Concordance

File Reference
158546 5468

MNADE385S_WSP_TC_B1.brmm.chp | MAO7OS5_NSP_TC_B4.brimm.chp | 257043
NADFO00_WSP_TC_A10.brrmrn.chp | NAD7345_NSP_TC_B10.brimm.chp | 258373 158731 85.43

[
2

You can also open the concordance report from the data tree.
The Reference Concordance report table contains the following information:

File — Sample CHP file name

Reference — Reference CHP file name
# SNP’s Called— Number of SNPs common to both sample and reference files with genotype calls

# Concordant SNP’s — Number of called SNPs that have the same genotype call
% Concordance — Percentage of called SNPs that have the same genotype call

You can:
= Copy selected data in the table to the clipboard.

= Save the entire table as a text file.



Using the SNP Cluster Graph

The SNP Cluster Graph (Figure 9.1) displays the SNP calls for selected samples as a set of points in the
clustering space used for making the calls. It allows you to perform a visual inspection of the SNP calls,
aids in identifying problematic SNPs, and to manually change calls.

Figure 9.1 SNP cluster graph for data from an Axiom Genome-Wide array.
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See Parts of the SNP Cluster Graph on page 155 to learn more about the SNP Cluster Graph components.
The SNP Cluster Graph is described in the following sections:

s [ntroduction

Generating SNP Cluster Graphs on page 152
Parts of the SNP Cluster Graph on page 155
Changing a SNP’s Call on page 160
Changing the Display on page 168

n Saving Cluster Graph Information on page 173

Introduction

While applying per-SNP filters helps remove the majority of problematic SNPs, no filtering scheme is
perfect. Even with stringent filtering, a small proportion of poorly performing SNPs may remain.
Moreover, the poorly performing SNPs are often the ones most likely to perform differently between
cases and controls. The list of significantly associated SNPs is often enriched for such problematic SNPs.

The SNP filtering process greatly reduces the occurrence of these false positives, but given their tendency
to end up in the list of associated SNPs, it is likely that some will remain. Before carrying forth SNPs to
subsequent phases of analysis, visual inspection of the SNPs in the clustering space is strongly
recommended, since this inspection can help identify problematic SNPs.

The SNP Cluster Graph displays SNP clusters and allows you to change a SNP’s original call. When
editing a SNP call the software stores a copy of the original call in the CHP file. This back up of the
original call will be stored in the for all arrays analyzed with GTC 4.2. For CHP files created with earlier
versions of the software the backup data will be saved when adding CHP files to the workspace. For CHP
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files already in the workspace you can create the backup by optimizing for the cluster graph, or the cluster
graph itself will create it. It is recommended to optimize before using the cluster graph for the best
performance.

In the cluster graph, user-selected colors and shapes can be assigned to genotype and sample call data and
to other attributes. For example, the cluster graph in displays genotype by color and uses different shapes
to indicate gender.

NOTE: Samples must have a sample file (ARR) in order to display user attributes by color or
shape. If sample files are not available (for example, CHP files generated in GCOS), then only
array plate information, fluidics instrument information or scanner information (if available
in the CHP file) can be displayed using color or shape.

The graph can also display the prior and posterior cluster location information used to make the calls.

NOTE: SNP filtering uses the full precision of stored metrics. The displayed precision in tables
is less than this for readability.

The Clustering space is calculated differently depending upon the analysis applied to the data:

s BRLMM and BRLMM-P Data on page 149
» Birdseed Data on page 150
m Axiom Data on page 151

BRLMM and BRLMM-P Data
For BRLMM and BRLMM-P, the clustering is performed in the transformed contrast dimension.

Contrast is defined as:

Contrast :)‘{*—LI,'I — Hf:|
(A+8)

See the BRLMM-P white paper for more details on the transformation applied to the contrast.
The BRLMM graph does not display the cluster location information (Figure 9.2).
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Figure 9.2 SNP Cluster Graph for samples analyzed using the BRLMM algorithm
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The graph for BRLMM-P graph displays the cluster location information as straight lines, using solid

lines for posterior model files and dashed lines for prior model files lines (Figure 9.3).

Figure 9.3 SNP Cluster Graph for samples analyzed using the BRLMM-P algorithm
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For Birdseed, clustering is performed in a two dimensional A versus B space (Figure 9.4).
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Figure 9.4 SNP Cluster Graph for samples analyzed using the Birdseed v2 algorithm
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The graph displays the prior and posterior cluster location information as ellipses, using solid lines for
posterior model files and dashed lines for prior model files lines (Figure 9.4).

Axiom Data
For the Axiom GT1 algorithm, clustering is performed in Log ratio versus strength space (Figure 9.5).
Log ratio and strength are defined as:
= Log Ratio = log,(A)-log, (B)
= Strength = (log, (A)+log, (B))/2

Figure 9.5 SNP Cluster Graph for samples analyzed using the Axiom GT1 algorithm
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The graph displays the prior and posterior cluster location information as ellipses, using solid lines for
posterior model files and dashed lines for prior model files lines.
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Generating SNP Cluster Graphs

Before generating a SNP cluster graph, you need:

= A set of genotyping results

See Chapter 7, Genotyping Analysis on page 89.
= A SNP List for that set of results
See Create a SNP List on page 125.

E TIP: If you are using a Workspace from a previous version of GTC (4.1 or older), make sure you
click on Optimize for Cluster Graph (Figure 9.6) before generating SNP Cluster Graphs. This
feature creates a backup of the samples original calls for the samples that results in faster

processing times after editing.

This action is not required for Workspaces created in GTC 4.2, as they are automatically

optimized by default.

To generate SNP cluster graphs:

1. Right-click a Genotyping Results batch and select Show SNP Cluster Graphs on the shortcut menu

(Figure 9.6).

File Edit Workspace Window Tools Help

CEl et Pt0R 83 ol i = &k
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EI@ Data Sets
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: Intensity Data
A

-l In Bounds

Out of Bounds
=[5 Genotype Resutts
e % GTC_4.2 CHP_DATA

- Avom_GW_Hu
ﬁ Sample Attibutes
(-] Intensity Data
=[] Genotype Resutts

[ GTC_42_CHP_SNP

i[5 GTC_4.2_CHP_SNP_2

_____ 4r"| Copy Number/LOH Resu Show CHP Surmmary Table
""" = g‘;” Number Variation Re 4 Show SNP Summary Table
otts

£k GTC_4.2_CHP_Data_Set Create SNP List ..

----- 1" Copy Number/LOH Resulf Export Genotype Results...
ﬁ g:?’ Number Variation Re Export Genotype Results for PLINK...
orts

=[5 SNP Lists Export SNP Summary Table

e FFOE E

Al Rename Genotype Results Group...

Optimize for Cluster Graph...
Show SMP Cluster Graphs...

Create Custom Intensity Data Group

Export Merged Genotype Results...

Run CHP vs, CHP Cencordance Check...
Run CHP vs, TXT Concordance Check...

Remove Genotype Results Group

If none of the CHP files have matching sample files (for example, if the files were generated by
GCOS), or if all of the CHP files have matching sample files, no warning appears and the cluster

graph is generated.



Chapter 9 | Using the SNP Cluster Graph 153

If some of the CHP files are missing matching sample files (ARR), the following warning appears
(Figure 9.7):

Figure 9.7 Missing sample files prompt

Genotyping Console

Some of the CHP files requested to be loaded for display do not have matching Sample (ARR) files, Files without matching Sample files will be represented by the Missing symbol when using
' sample attributes for shape or color, Please see the Status window For Fileds) without Sample files.
L

Proceed? Yes ko display data, Mo to discontinue,

If you click:

= Yes — The cluster graph will displays a gray spade (4) for samples without the attributes selected
from the Color or Shape drop-down lists.

The Status window lists the files with missing sample data. No user attributes are available for
these CEL files. Only the physical array attributes (scanner ID or fluidics information, if available)
can be selected from the Color and Shape drop-down lists.

Files with sample data available will be displayed normally.
= No — The cluster graph is not created.
The Select a SNP list dialog box appears (Figure 9.8).

Figure 9.8 Select a SNP List dialog box

Select a SNP st X

all_Snps
Axiom CH 07

Axiom Chromosome 2
chromosome 1
Haptdap 70

Haptdap Ch &

Ok ] [ Cancel

If no SNP List is available, you must first generate one.
For more details, see:
m Create a SNP List on page 125.
= [mport a Custom SNP List on page 130.
2. Select a SNP List and click OK.

If there are no common SNPs in the selected SNP list and the array probes, the following notice
appears (Figure 9.9).
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Figure 9.9 No valid SNPs notice

Genotyping Console

If some SNP lists are in common, the following notice appears (Figure 9.10):

Figure 9.10 Invalid SNPs notice

Genotyping Console

The loaded SMP List contains invalid SMPs For this array, The Cluster Graph cannot be shown, & news SHP list with valid SNPs (hw 9_wvalidSnpList.bxt) was created in the genotyping result Folder,
Please use "Import SMP List" function in the data tree ko import this SMP list for cluster graph display.

A new SNP list with the SNPs common to both the original SNP list and the array probe set is created
in the genotyping results folder. It can be imported and used for the SNP Cluster graph.

NOTE: Depending on the number of CHP files in the Genotyping Results batch and the
number of SNPs in the SNP List, generating the SNP Cluster Graph can take several
minutes.

If the SNP list has no invalid SNPs, the Select an Annotation File dialog box (Figure 9.11) opens if
an annotation file has not already been selected.

If an annotation file is not available on the computer, you are prompted to download one.

Figure 9.11 Select an annotation file for SNP Cluster Graph

Select an annotation file )]

If a SMP annatation file is not available for this aray, you should download one. See the File menu.

Mame |GenomewideSMP_E.na2? H Select ]

Cancel

3. (optional) Select an annotation file and click OK.
The SNP Cluster graph is displayed (Figure 9.12).
See Parts of the SNP Cluster Graph on page 155 for more information.
The values of the graph axes are different, depending upon the type of array data displayed:
= BRLMM and BRLMM-P Data on page 149
» Birdseed Data on page 150
= Axiom Data on page 151
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Parts of the SNP Cluster Graph

Figure 9.12 Parts of the SNP Cluster Graph
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The SNP Cluster Graph has the following components:
= Graph Tab: displays name of genotype results set
» Cluster Graph Tool Bar on page 156
n Cluster Graph on page 156
= Tables

o SNP Summary Table on page 161

o Sample Table on page 162
= Status Bar: Displays:

o Number of SNPs in table

o Number of Samples in Sample Table

o Missing ARR files.
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Cluster Graph Tool Bar
The Cluster Graph Tool bar allows quick access to the functions of the graph.

Figure 9.13 Cluster Graph Tool bar

Select Files ~ [ t.'ﬂ FbF i3 | 4 Color Genotype + Shape: Genotype -4

See the table below (Table 9.1) for more information.

Table 9.1 Cluster Graph Tool bar functions

Button Function

Select Files: Select different model and special SNPs list files
See:

Selecting Model Display Options on page 169

Selecting the Special SNPs File on page 172

5 bog For Ly | 74

Select priors file

Select Files -

Select posteriors file

Select special SMPs file

Copy Image to Clipboard on page 174

Save Image to File on page 175

Save All SNP Cluster Graphs to PDF File on page 176

Save SNP Data from the SNP Cluster Graph on page 179

=] [ [ (][]

Set axis on graph (page 173)

Select attributes for the color of SNPs (page 168)
Colar: | Genotype

4

¥

Affection Status

Family_ID

Father_ID

Individual _ID

Mother_ID

Sampe_ID

Sample_Type v

Select attributes for the shape of SNPs (page 168)

Shape: | Genotype

4

Affection Status

Family_ID

Father_ID

Individual _ID

Mother_ID

Sampe_ID

Sample_Type v

-i"l Revert button: Revert back all modified Calls in each sample file back to original values.

Cluster Graph
The cluster graph displays the SNP calls for each sample in the results group.

Each sample is plotted on the axes appropriate for the analysis type:

s BRLMM and BRLMM-P Data on page 149

» Birdseed Data on page 150

m Axiom Data on page 151

The components of the cluster graph are described in Parts of the SNP Cluster Graph on page 157.

The default view shows samples colored by the genotype call.
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See Selecting Colors and Shapes for Attributes on page 168 for information on changing the attributes
indicated by different shapes and colors.

The software warns you if some of the CHP files do not have matching sample files (ARR).
The SNP cluster graph can display up to 10 different colors and up to 10 different shapes.

If the attributes selected for display have more than 10 categories, categories 1 through 9 will be
displayed normally, but categories 10 and higher will be grouped together.

See Selecting Colors and Shapes for Attributes on page 168 for more information.

Parts of the SNP Cluster Graph

Figure 9.14 SNP Cluster Graph with samples analyzed using Axiom GT1 algorithm

Title
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» Title: displays the ID of displayed SNP in the following format:
SNP ID (Genotyping Results batch name - SNP list name)

= X and Y axes
See Change the Scale of the SNP Cluster Graph Axes on page 173
= Legend box: Displays the legend for the graph, including information on:
o Use of colors and shapes for displaying calls

See Selecting Colors and Shapes for Attributes on page 168 for information on changing the
attributes indicated by different shapes and colors.

o Colors of cluster location ellipses
o Use of dashed or solid lines to display cluster location (model) information

You can mouse over the Posterior or Prior legend to display information on the name and location
of the displayed model file (Figure 9.15).
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Figure 9.15 Displaying model file name and location
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= Show Models checkboxes: toggle the display of the model ellipses on and off.
See Selecting Model Display Options on page 169
= Special SNP information (see Figure 9.16):
Provides info on SNPs on the following types of chromosomes:
o Mitochondrial
oX
oY
o PAR (PseudoAutosomal Region)
See Selecting the Special SNPs File on page 172.

Figure 9.16 SNP Cluster Graph with Special SNPs data
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You can change the SNP cluster graph being displayed by toggling through the data displayed in the SNP
Summary table.

To display the SNP cluster graph that corresponds to a particular SNP:

m Click on the corresponding row in the SNP summary table.

You can use the arrow keys on the keyboard to toggle through the list. The SNP Cluster graph updates
to display the data for the SNP.

In the graphical portion of the window, you can copy the current image to the Clipboard lﬂ, or save the
current image to file H& (*.png format).
To learn more about a particular sample:
= Place the cursor over the sample symbol (Figure 9.17).
The CHP file name of that particular sample is displayed.
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Figure 9.17 Displaying the CHP file name for a particular sample.

To select a single sample:
= Click on the data point in the SNP Cluster Graph (Figure 9.18, A).
The CHP file corresponding to the selected sample is checked in the Sample Table.

Figure 9.18 Selecting a single sample
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Checked | File computed_gender | call_rate | het_rate | hom_rate Differ
o oc
175 MNA18348_Axiom_Gw_Hu_SNP_a AxiomGT1.chp male 99.68957 | 26.60749 | 74.08237 0958 387
176 MNA18949_Axiom_Gw_Hu_SNP_a AxiomGT1.chp female 9977399 | 2526780 | 7451111 093 364
177 MA18951_aAwiom_Gw_Hu_SNP_a AxiomGT1.chp female 9964305 | 2548216 | 7416763 |0.913 |346
< | 3
Rows: 270 Cols: 14 Selected Rows: 0

The CHP file corresponding to the selected sample is checked in the Checked column (Figure 9.18, B).
To select multiple samples (aka symbols):

1. Drag the cursor around the group of samples to draw a closed shape around them (Figure 9.19).

The lasso function automatically draws a straight line to the starting point if you release the mouse
button.
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Figure 9.19 Selecting multiple samples

= \
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The samples in the group and their associated CHP files in the Sample table are selected when you
release the button (Figure 9.20).

Figure 9.20 Selected samples and CHP files with multiple samples selected
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22 v MNAT0847_Axiom_GWwW_Hu SNP_C.AxiomGT1.chp female 100 4957896 | 50.42104 0830 |3.27 4.65656  4.03955 1
46 MNA12005_Axiom_GWw_Hu SNP_C.AxiomGT1.chp male 100 45.41888 5058112 0950 |3.79 515016 523840 1
48 MNA12043 Axiom_GWwW_Hu SNP_C.AxiomGT1.chp male 100 4957063 | 50.42937 0.947 | 376 520334 484450 1
47 MNAT2006_Axiom_Gw_Hu SNP_C.AxiomGT1.chp female 100 4589912 5010088 0917 |3.47 421432 466298 1
51 MNA12057_Axiom_GWwW_Hu SNP_C.AxiomGT1.chp female 100 4587411 | 5012589 0902 |3.39 4.09685 4.50083 1
50 MNA12056_Axiom_GWw_Hu SNP_C.AxiomGT1.chp male 100 50.33433 | 4966567 0920 | 353 489407 434242 1
43 MNA12044_ Axiom_GWwW_Hu SNP_C.AxiomGT1.chp female 100 50.0025 439975 0944 |37 4.88465  4.83420 1 ~
< | >

You may need to sort the Checked column in the Sample table to locate the selected files.

Changing a SNP’s Call

To change a SNP’s call:
1. Select the samples for which you want to modify the call, then right-click.
A menu appears.

2. Click Change Call, then move your cursor to the right and click to select a different call, an OTV
(Off Target Variant), or NoCall. (Figure 9.21)
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Figure 9.21 Change Call menu
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The SNP call is now changed and its new Call is reflected within the SNP Cluster Graph.

TIP: You can always revert your modified Calls back to their original values by clicking on the
Cluster Graph’s Revert button. See Table 9.1 on page 156.

SNP Summary Table

The SNP Summary Table (Figure 9.22) displays information on all the SNPs in the selected SNP List.

=

is less than this for readability.

NOTE: SNP filtering uses the full precision of stored metrics. The displayed precision in tables

Figure 9.22 SNP Summary Table in the SNP Cluster Graph
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The table displays the same information and has the same functions as the SNP Summary Table that is
displayed after genotyping. See SNP Summary Table on page 131 for more information.

Step through the SNPs in the table by clicking on a line, or by pressing the down arrow button. The
Cluster Graph will automatically update to the selected SNP.

Within the table, you can also add and remove SNPs from SNP lists. See Adding and Removing SNPs
from SNP Lists on page 166 for more information.

Sample Table

The Sample Table (Figure 9.23) displays information on the samples from which the displayed SNPs are
derived.

Figure 9.23 Sample Table in the SNP Cluster Graph
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The SNP Cluster Graph Sample table has the same labels as the CHP Summary Table on page 110.
You can:

= Select a sample in the table and have it highlighted in the Cluster graph.

= Select samples in the cluster graph and have the corresponding CHP files checked in the table.
The highlighting of selected samples persists as you move from SNP to SNP.

The Checked column in the Sample Table enables you to select individual CHP files for additional
analyses and manipulation, such as creating custom intensity groups (below).

Creating Custom Intensity Data Groups Using the SNP Cluster Graph
The lasso option allows you to select a group of samples of interest in the cluster graph.

You can use this option as the basis for either the inclusion or exclusion of certain samples and create a
custom intensity group for a second round of genotyping to obtain optimum genotyping performance.

The following section describes how to create a custom intensity data group based on information
displayed in the SNP Cluster Graph. In this example, a custom intensity data group is created to
specifically exclude the outlier samples (Figure 9.24).
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Figure 9.24 SNP Cluster Graph, two samples have NoCalls
e, Cluster Graph - 20110225_1 71649_CHF
i Select Files ~ (3] Prg Fbg | g | (A Color: Genotype 7 Shape: Genotype -
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13,00
Genotype
@aa
mas
ABB
4 NoCall
- Ellipses
BB
=Y
QA
as
QA
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"\ Posterior
EEN
.00 = 5 = =]
3 @ =1 @ =1
o 4 E 3 -
Log Ratio
Show Frior Models [7] Shaw Fasterior Madels
SMP Summary Table | Sample Table
Default view ==l RN AR T
Minor Allele A
Frobe Set 1D SHPCalRate | SHP %44 SHP AR SHP %BE Froquency [SHP | HW.pVaue | dbSNPRSID | Chiomosome
Summany)
1 |axriomess |75 125 375 375 03571428 05T 1510000041 4
2 |aomeszs 100 50 375 125 03125 0.7 1510000081 4
3 |ex110ms3 100 0 0 100 0 1 11000011 18
4 L 5 3 0.4142162 1000017 2
5 |aiiomenss |75 0 50 02867143 0zEEEs 510000251 4
5 |ex10mss |75 50 E 0 0 1GEEEET 0242061 510000307 4
2 A ANNSERAT a7 R Q7R n n n 1 ~innnzta A o]

In this example, two samples have no calls for the SNP AX-11086536 (gray spade). Two samples lie
outside the cluster ellipses defined by dashed lasso lines.

To create a Custom Intensity Data Group:

1. Draw a closed shaped around the samples you want to select by dragging the cursor around the
samples (Figure 9.25).

The lasso function automatically draws a straight line to the starting point if you release the mouse
button.
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Figure 9.25 Selecting samples for exclusion
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SNF Summary Table | $ample Table |

Default Wiew

= A NN N

QCAT

Log
g ‘ Difference
oc
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File computed_gender | call_rate | hef_rate | hom_iate

Channel
FLD

QACGC
Channel

ac
Fieagent
“Wersion

Flate Barcode Sce

1

B - l 3 1 2 100

1 NATEE03 AxiomiwG... | male O8.ETIE7 | 2562134 7319053 |0.913 |247 353566 450833 1 BE00944081 384020710027 | 200¢
3 NATIIE4_AriomwG... | male 08,8937 | 2597274 7291436 |0.921 | 352 3E2072 431920 1 BE00944081 384020710027 | 200¢
4 NATI233_AriomwG... | male 99.08033 | 2607515 |73.00512 |0.911 | 242 365209 426152 |1 BE00944081 384020710027 | 200¢
2 NATEEEZ_AriomwG... | male 99.20802 | 2617423 [73.03319 |0.934 | 262 449141 1424030 1 BE00944081 384020710027 | 200¢
7 SMP4_0005430 EO.. | male 99.42693 | 2576174 7366419 |0.931 |2EG 410985 |3.92967 |1 BE00944081 384020710027 | 200¢
8 SMP4_0005430 HO.. | male 99.47704 | 2574291 7373313 |0.94 |375 447436 429668 |1 BE00944081 384020710027 | 200¢

Samples corresponding to those selected symbols will have the Checked cell marked in the Sample

table.

2. Select the Checked column header and select the Sort Ascending 4 |or Sort Descending %1 buttons
in the Sample Table tool bar.
The CHP files will be grouped by their “checked” column status.

3. Select the rows in the table that you wish to include or exclude.

You must select the rows by clicking in the rows label column (Figure 9.26).

Figure 9.26 Selecting CHP files

Rows label
column
SNAEummary Table | Sample Table |
Dl view =R A NN
Dish | g o
Checked | File computed_gender | call_rate | het_rate | hom_rate Difference Fieagent | Plate Barcode Scan

male

male

ac

ac ersion

1 NAT8503_Axioriw/G... | male 98.87187 | 2668134 | 7319063 | 0913 | 347 363566 | 450833 |1 S500344081384020710027 | 2003
3 NATI154_Axioriw/G... | male 98.8937 | 2697874 | 7291436 0921 | 352 362072 | 431920 |1 S500344081384020710027 | 2003
4 NA19233 Axioriw/G... | male 99.08033 | 26.07515 | 7300518 | 0911 | 343 363209 | 426152 |1 S500344081384020710027 | 2003
2 NATE3E2_Axioriw/G... | male 99.20802 | 2617483 | 7303313 | 0934 | 363 443141 | 424030 |1 S500344081384020710027 | 2003
7 SMP4_0005430_E0.. |male 9942593 | 2676174 | 7366413 | 0931 | 365 410385 | 392967 |1 S500344081384020710027 | 2003
8 SMP4_0005430_HO... |male 9947704 | 2674391 | 7373313 (0941|375 447436 | 423663 |1 S500344081384020710027 | 2003

Select contiguous rows by clicking in the top and bottom rows while holding down the Shift key.
Select multiple non-contiguous roles by clicking in the rows while holding down the CTRL key.
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You can also select samples using the Sample table shortcut menu (right-click the Sample table):
= Check all samples — Puts a check mark next to all samples.
= Uncheck all samples — Removes all check marks.

Check highlighted samples — Puts a check mark next to user-selected rows.

Invert highlighted samples — Removes check marks from user-selected rows or adds check marks
to user-selected rows.

4. Right-click on the Sample Table and select Create Custom Intensity Data Group Excluding Checked
Samples (Figure 9.27).

Figure 9.27 Sample Table with shortcut menu

SHP Summary Table | Sample Table |

Default Yiew 'j*j'h‘: ﬁléﬁl.ﬂ‘%l ET
Dish | Log QCAT | QCGC | QC
Checked | File computed_gender | call_rate | het_rate | hom_rate ac Difference | Channel | Channel | Reagent | Plate
FLD FLD Wersion
SMP4_00 5 3 Copy Selection to Clipboard Chrl+C
1 MNA18503_AxiomwWG... 9357187 | 3| Save Table TaFile...
3 MATI154_AxiomiwG... 98.8937 (34 Find... Chrl+F
4 MATI239_AxiomiwiG... 99.08033 Check all samples
2 MNATBEEZ_AxiomiwiG... 99.20802 Uncheck all samples
7 SkP4_0005490_EO... 99.42593 Check highlihted samples
g SkP4_0005430_HO... 99.47704 Invert highlighted samples
Ub Create Custom Intensity Data Group From Checked Samples
|Eh Create Custom Intensity Data Group Excluding Checked Samples |

You can also use Create Custom Intensity Data Group Including Checked Samples, depending upon
whether you want to include or exclude the selected samples from the custom intensity data group.

The Enter a name for the intensity data group dialog box appears (Figure 9.28)

Figure 9.28 Input Value dialog box

Input Value

Enter a name for the intenzity data group
411088784 good |

5. Enter a name for the intensity data group and click OK.
A progress bar appears (Figure 9.29).

Figure 9.29 Progress bar for custom intensity data group
creation

Genotyping Console

Caollecting intensity AT information for display.
Caollecting intensity AT information for display.

i |

Step 24 of 270 E stimated time remaining for this step: 1 minute 15 seconds

Cancel
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The new intensity data group (white icon) is displayed in the Data Tree (Figure 9.30) and the CEL
files are listed in the Intensity QC Data Table.

e B Wwork space [Axiom_Haphdap)
5«3 Data Sets

=Lk Haphap 270

............. Awam (FW Hi
a Sample Attnbutes

I_',—:Iiﬁ Intenzity Data

..... All
----- In Bounds

----- 20101204_150358 CHP
..... tezt
----- 20101209 151907 _CHP
----- Test Group 2

----- ﬂ Copy Murmber/LOH Resultz

----- ==3 Copy Mumber Y anation Resultz
Reports

— = rwim

After the outliers have identified and/or removed, you can perform a second round of genotyping to get
the optimal call rate.

Adding and Removing SNPs from SNP Lists

To add a SNP to a SNP list:

1. Single-click on row’s entry number (farthest left column). (Figure 9.31)
The row is now highlighted.

Default View -EE G 9 ET

Minor Allele
SNP %BB Frequency (SMNP H.W. p-Value
Summary)

b 10 AX-11086538 100 63.91753 2525773 10.82474 0.2345361 3.619164E-05 rs 1000022 13

Probe Set ID

SNP Call Rate

SNP %AA dbSNP RS ID ‘ Chromosome

2. Right-click on the highlighted row.



Chapter 9 | Using the SNP Cluster Graph 167

A menu appears. (Figure 9.32)

Probe Set ID SNP Call Rate

SNP %AA SNP %AB SNP %

A 11NOEERR 1nn 1 nana7g
@ Copy Selection to Clipboard  Ctrl+C

K] 3505155 44 325¢

I iy SaveTable ToFile.. 4896907 31403

g1 |08 Find.. Shr 4175258 41752
1 l;! Add selected SNP to SNP List b GTC_4.2_CHP_SNP_2 |I
Bow= Remove selected SMP from SMP List 3

3. Click on Add selected SNP to SNP List, then move your cursor to the right and click onto the SNP
list.

Your selected SNP is now added to the SNP list.

To remove a SNP from a SNP list:

1. Single-click on row’s entry number (farthest left column). (Figure 9.31)
The row is now highlighted.

Default View -EE- @ Ly 89 e AT
Minor Allele o
Probe Set ID SNP Call Rate SNP %AA SNP %AB SNP %BB Frequency (SNP | HW. p-Value dbSNP RS ID Chromosome Il
Summary)
10 | AX-11086538 63.51753 2 10.82474 0.2345361 3.619164E-05 rs1000022
11 | AX-11086539 100 96.90722 1 0 0.01546332 0.8268288 10000222 4 =
< i | 3

2. Right-click on the highlighted row.
A menu appears. (Figure 9.32)

SNP Summary Table | Sample Table
Default View -E e (@ deel R

Probe Set ID SNP Call Rate SNP %AA

2525773

@ Copy Selection to Clipboard  Ctrl+C
iy SaveTable ToFile..
44 Find... Ctrl+F

Add selected SNP to SMP List
Remove selected SMP from SMP List ~ » | GTC_4.2_CHP_SNP ||

Statu

/11
o

3. Click on Remove selected SNP from SNP List, then move your cursor to the right and click on the
SNP list you want to remove the highlighted SNP from.

NOTE: You cannot remove a SNP from a SNP List that is currently displayed in the Cluster
Graph.
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Changing the Display
Users can change the appearance of the SNP Cluster Graph using the following options:
m Selecting Colors and Shapes for Attributes on page 168
n Selecting Model Display Options on page 169
m Selecting the Special SNPs File on page 172
n Change the Scale of the SNP Cluster Graph Axes on page 173

Selecting Colors and Shapes for Attributes

In the cluster graph, user-selected colors and shapes can be assigned to:
= Genotype and gender call data

= all user attributes

= array plate information

= fluidics instrument information

= scanner information (if available)

To change the color or shape assigned to an attribute, make selections from the Color or Shape drop-down
lists (Figure 9.35).

Figure 9.35 Selecting Genotype call as the color attribute

i Select Files ~ [ Pg Pog | Ly | A Color: | Genatype Shape: Genotype = ]
AX-11086525 (20110 === ﬁhpMap_2) |
Fluidics Date

1233 . X
Fluidics Serial Mumber Gen e
Hyb Date
Hybwash Operatar D an
187 Plate Barcode Eas
Scan Date i BB
g Scanner ID 4 HoCall L3
g el i Ellipses
z W [=1: ]
10,95 \ \ QAB v
Shows Prior Models Show Posterior Models

The figure below (Figure 9.36) shows a SNP Cluster Graph where the user has customized the display to
include information on the Family ID and sample name attributes.
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Figure 9.36 Multiple Attributes displayed by color and shape
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Some attributes are provided by default by the GTC software and the CHP file. Other attributes are
derived from ARR files.

The ARR file attributes are only available in the drop-down lists if the files are available for the sample
data. If an attribute is missing in a particular file, the SNP cluster Graph assigns shapes and colors as
shown in the table below (Table 9.2).

Table 9.2 Color and shape assignments with attribute information missing

Shape attribute available

Shape attribute missing

Color attribute available SNP call marked by shape and color <

colored spade shape &

Color attribute missing

Gray attribute shape 7 [l

Gray spade shape

If an attribute has more than 10 values:

When the attribute value is text, the software takes the first nine values and assigns each a color or
shape. The remaining values are put into a bin called “Other”. All values in the Other bin have the same

color or shape.

When the attribute value is a date or number, the software divides the range of data into 10 equal bins
and assigns a color or shape to each bin. If the data includes one or more outliers, it is possible to have
one value in a particular bin and all other values in another bin.

Selecting Model Display Options

GTC 4.2 uses model files for the following genotyping analyses:

BRLMM-P
Birdseed vl and V2
Axiom GT1
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NOTE: The SNP Cluster Graph does not display model files for BRLMM (100K and 500K)
analyses.

These model files contain cluster location information that is used in generating genotyping calls.
Borders of clusters can be displayed for individual SNPs in the SNP Cluster Graph.

The colors and lines used for different models are displayed in the Legend box of the SNP Cluster Graph
(Figure 9.37).

Figure 9.37 Model Ellipses legends
as shown in the SNP Cluster Graph

Ellipses
BB

CAB

CAA

QB

QA

*+, Prior
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See Model Files Options on page 104 for more information about the use of model files.

To display or conceal the cluster model data:

= Select or deselect the Show Prior Models and/or Show Posterior Models checkboxes in the graph
(Figure 9.38).

Figure 9.38 Model Ellipses checkboxes for displaying models
Sl T — m
EI.IIIEID = =
= ] =
& g =
Log Ratio
Show Prior M odels Show Posterior Models

To select prior model files for display:
1. Make sure the model files are in the GTC Library folder.
2. Choose Select priors file from the Select Files menu (Figure 9.39).
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Figure 9.39 Select Files menu

' Bas Cluster Graph - Kit & 20101023_101520_CHF .

| Select Files | (5 Prg Py | Ly | ] Color: Gen

_| Select priors file

Select posteriors file

Select special SMPs File

N

3. The Select Prior Model File dialog box opens (Figure 9.40).

box

Figure 9.40 Select Prior Models File dialog

Select Prior Models File k

&

2M01007_161544_CHP.posterior. models
Awmiom_GW_Hu_SHP.12 AxiomGT1.models
GenomewideSHP_5 models

Mouze. models

Cancel

4. Seclect the desired file from the dialog box and click OK.

The selected model file information is displayed in the Cluster graph.

To select posterior model files for display:

1. Choose Select posteriors file from the Select Files menu (Figure 9.41).

Figure 9.41 Select Files menu

| Pas Cluster Graph - 20101008_101533_CHP -

I

Select priors File
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2. The Select Posterior Model File dialog box opens (Figure 9.42).
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Figure 9.42 Select Posterior Models File dialog box
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NOTE: The Select Posterior Models File dialog box displays the contents of the
Genotyping Results Group folder for the displayed results group.

3. Select the desired file from the dialog box and click OK.
The selected model file information is displayed in the Cluster graph.

Selecting the Special SNPs File

The Special SNPs File provides a notice when SNPs from the following types of chromosomes and
regions are displayed:

= Mitochondrial
s X
= Y

= PAR (PseudoAutosomal Region)

A default Special SNP file is loaded while creating the SNP Cluster Graph. You may select a different
special SNP file using the Select Files drop-down menu.

To select Special SNP files for display:

1.

Figure 9.43 Select Files menu

| Py Cluster Graph - Kit & 20101029_101520_CHP |

1

Select Files -

A tyg by | Ly | A color:

Select priors file

Select posteriors File

Select special SMPs file . ||

——

2. The Select a Special SNPs File dialog box opens (Figure 9.44).

Choose Select special SNPs file from the Select Files menu (Figure 9.43).
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Figure 9.44 Select a Special SNPs File dialog box
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3. Select the desired file from the dialog box and click OK.
Additional information is displayed when a SNP in the Special SNP file is selected for display.

Change the Scale of the SNP Cluster Graph Axes

To change the scale of the graph axes:

1. Click the Set Axis Scale shortcut 4 on the graph tool bar. Alternately, right-click the graph and select
Scale on the shortcut menu.

2. In the Scale dialog box that appears (), enter values for the x and y-axis minimum and maximum.

To automatically scale the axes, choose the Auto Scale X Axis and Auto Scale Y Axis options.

Auto-scaling sets the graph width to include all sample symbols (Figure 9.45).

Figure 9.45 Scale dialog box

Scale

Auto Scale » Axiz |
Auto Scale v Axiz |

kdinimum

3

b i

Ok

l[ Cancel ]

Saving Cluster Graph Information

You can save:

n The actual SNP Cluster Graph image for use as an illustration (below)
= SNP data as a tab-delimited text file (page 179)
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NOTE: You can also save data from the SNP Summary Table and Sample Table (see Table
Features on page 198).

Saving the SNP Cluster Graph Image

You can use the following options to save the SNP Cluster Graph image:
m Copy Image to Clipboard on page 174

m Save Image to File on page 175

» Save All SNP Cluster Graphs to PDF File on page 176

Copy Image to Clipboard
You can save the SNP Cluster Graph image to the Clipboard and then paste it into a graphics program

such as Paint for use in a document.
To save the image to the Clipboard:
= Click the Save to Clipboard button on the SNP Cluster Graph tool bar; or
Right click on the SNP Cluster Graph and select Copy image to Clipboard (Figure 9.46).

Figure 9.46 SNP Cluster Graph right-click menu

P_!_g Cluster Graph - test

i Select Files ~ [ Pig Fog | Ly | A Color: Genatype + Shape: Sampe_ID
AX-11086564 (test - HapMap Ch 5)

10.35
|ﬂ Copy image to clipboard |

tﬂ Save image ko file...

a0 /fﬂ _—
b . /o

'=x NOTE: If you right-click in one of the SNP Cluster Graph tables you will access a different
set of functions.

The image of the SNP Cluster Graph is copied to the Clipboard and can be pasted into a graphics
program such as Paint (Figure 9.47).
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Figure 9.47 Paint software with image pasted in
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For Help, dlick Help Topics on the Help Menu.

Save Image to File

You can save the SNP Cluster Graph image as a PNG file for use in other documentation.

To save the image as a graphics file:

1. Click the Save Image to File button on the SNP Cluster Graph tool bar; or
Right-click the SNP Cluster Graph and select Save image to file (Figure 9.48).

Figure 9.48 SNP Cluster Graph right-click menu

2 Pig Yo | Ly | ] Color: Genotype |7 Shape: Sex

[F | | Copy image to clipboard

h Save image ko file,..

NOTE: If you right-click in one of the SNP Cluster Graph tables you will access a different
set of functions.

The Save As dialog box opens (Figure 9.49).
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Figure 9.49 Save As dialog box for Cluster Graph

Save As

Save in: | [ 20101204_150358_CHP ¥ O e @

My Recent
Documents

=
@
Desklop

My Documents

My Computer
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MyMetwork | Save as tupe: PNG Files [ PNG]

The dialog box automatically opens to the folder for the genotyping results and with the default name
of the file displayed using the following format:
SNP ID (Genotyping Results batch name - SNP list name)

You can change the file location and name in the dialog box.

2. Click Save.
The file i1s saved in the selected folder.

Save All SNP Cluster Graphs to PDF File
You can save the cluster graph visualizations for all SNPs in a SNP List to a single PDF file.

To save to a PDF:

1. Click on the Save All Cluster Graphs to PDF shortcut fbe on the SNP Cluster Graph tool bar
(Figure 9.50).

Figure 9.50 Save to PDF button in graph tool bar
[ oo o oo
iEuE..a.&]Cdoeru 7| Shape: !
SNP_AE Wﬂﬂ—"u&d - SNP List_1)
4184, Save All Cluster Graphs to POF...
b. Genotype
@
1872 88 M AA
3 ® M AB
5132?31 ®e =
781.74 . Sex
2331% 0® q OFemale
i a = & =
A
Signal A

The Save As dialog box opens (Figure 9.51).
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Figure 9.51 Save As dialog box
Save As E]
Save in: |E} Library V| ) ? ! '
n () OutdatedGTCFiles
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File name: | & | [ Save ]
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2. Select a location to save this file and enter a name for the file.

3. Click Save.

The Enter a title for the PDF file dialog box opens (Figure 9.52).

Figure 9.52 Enter a title for the PDF file dialog box

Input Value

Enter a title for the PDF file

Text CHx

Ok H Cancel ]

NOTE: The PDF title has a 55 character limit.

4. Enter a title for the PDF file. This title will be displayed at the top of every page in the PDF document
5. Click OK in the Enter a title for the PDF file dialog box.

A progress bar displays the progress of the export (Figure 9.53).

Figure 9.53 Progress dialog box

Genotyping Console

Exporting graphs to PDF file.

Creating the graphics for the PDF file.
[T |

Step 14 of 105 E stimated time remaining for this step: 42 seconds

Cancel

The first page of the PDF displays the Legend for the SNP Cluster Graph (Figure 9.54).
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The remaining pages display six graphs per page (Figure 9.55).

Fapel ]




Chapter 9 | Using the SNP Cluster Graph 179

Save SNP Data from the SNP Cluster Graph
This feature saves SNP data for SNPs displayed in the SNP Cluster Graph in a tab-delimited text file

(Figure 9.56) with the following column headers:

= SNP ID
s CHP Name
= Genotype

» The X and Y axes values plotted for the algorithm type:
o BRLMM and BRLMM-P Data on page 149
o Birdseed Data on page 150

o Axiom Data on page 151

Figure 9.56 .TXT file open in Microsoft Excel

A

2 |AX-11094391
3 |AX-11094391
AX-11094391
AX-11094391
AX-11094391
AX-11094391
AX-11094391
AX-11094391
0 |AX-11094391
11 |AX-11094391
12 |AX-11094391
13 |AX-11094391
14 AX-11094391
15 |AX-11094391
16 |AX-11094391
17 |AX-11094391
18 |AX-11094391
15 |AX-11094391
20 AX-11094391
21 |AX-11094391

WD 00|~ @ |0 &

=

1 [SNPID .ICHP Name

MA11839_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA11832_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA11831_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA11830_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA11829_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10863_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10861_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10860_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10859_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10857_Axiom_GW_Hu_SNP_C.AxiomGT1l.chp
MNA10856_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10855_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10854_Axiom_GW_Hu_SNP_C.AxiomGT1l.chp
MNA10851_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10847_Axiom_GW_Hu_SNP_C.AxiomGT1.chp
MNA10846_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10839_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10838_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
MNA10835_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
NA10831 Axiom GW Hu SNP C.AxiomGTL.chp

C

Log Ratio
-1.115201
-0.6714983
-0.8731976
0.457673
-1.4378
-1.08704
0.3205709
1.625024
-1.310368
-0.9525709
1.861628
-1.150822
-0.8145752
-0.8901691
-0.6174002
1.592852
0.3258762
-0.8368301
-1.024253
-1.183387

D E
Strength Genotype

9.405842 BB

9.81592 BB
9.544272 BB
9.902536 AB
9.055407 BB
10.35621 BB
9.833857 AB
9.360554 AA
9.562704 BB
9.304726 BB

9.62349 AA
9.917782 BB
9.336191 BB
9.513539 BB
9.837465 BB
9.236629 AA
9.957435 AB
9.386869 BB
9.396769 BB
9.851353 BB

To save SNP data to a .TXT file:
1. Click on the Save Data to File button on the SNP Cluster Graph tool bar.

The Save As dialog box opens (Figure 9.57).
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Figure 9.57 Save As dialog box

Save jn: |E} Library V| ) ? ! '

() OutdatedGTCFiles

@ AFF2_README-MNetAff:-db-Files bxt

My Recent [£] Axiam_GW_Hu_SHP.ra.regent_kit_discriminators, bxt
Documents | [Z] Spsubset.bxt

?-[“:

o
@
3 i
B
- =1
k=]

My Documents

@

My Computer

File name: || A | [ Save ]

MyMNetwork | Savesstpe: | TXT Files A THT) v| [ cancel |

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

The text file is saved in the designated location.
The text file can be opened with text editing or spreadsheet software.

You can also export data from the tables using the table functions (see Table Features on page 198).
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You can export genotype results in the following ways:

n Export genotypes to TXT format on page 181
» Export the Combined Results of an Array Set on page 187
n Export Genotype Results for PLINK on page 190

Export genotypes to TXT format
Genotyping Results can be exported into a tab-delimited text file or a set of files.
The contents of the files vary depending upon:
= The array and algorithm used to collect the data
= The options selected for the export
To export genotype results to TXT format:

1. Do one of the following:
= Right-click a Genotype Results group.

1) Select Export Genotype Results on the shortcut menu (Figure 10.1).

Figure 10.1 Genotype results shortcut menu

EIQ Data Sets
=i HapMap 270
e Axiom GWS Hu

,ﬂ Intenzity Data
= Genotype Results
% 20101204_150358_CHP

M | show CHP Summary Table
Report | show SMP Summary Table
SMP Lists % Create SHP List ...
B Ax?om EH 1 Pas Show SMP Cluster Graphs...
5 Awiom Chi
D Haptdap 700 Eh Create Custom Intensity Data Group
D Haptdap Cl
D all_Snps @ Export Genotype Results, .
D chramazan I_h Export Genotype Results For PLIEK...
- Chromosom
&3 Export SNP Summary Table
I_h Export Merged Genotype Results, ..
Run CHP vs, CHP Concordance Check...
Run CHP vs, T¥T Concordance Check. ..
A8 Rename Genotype Results Group. ..
)( Remove Genotype Results Group

The Select one or more genotype result files dialog box opens (Figure 10.2).
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Figure 10.2 Select one or more genotype
result files

Select one or more genotype result files

>

m_| Hu P GT1
MADF029_Axiom_Gw_Hu_SMP_C.AxiomGT1
MADF034_Axiom_Gw_Hu_SMP_C.AxiomGT1
MADT048_Axiom_Gw_Hu_SMP_C.AxiomGT1
MADF055_Axiom_Gw_Hu_SMP_C.AxiomGT1
MADFOSE_Axiom_Gw_Hu_SMP_C.AxiomGT1
MAD7345_Axiom_Gw_Hu_SMP_C.AxiomGT1
MAD7348_Axiom_Gw_Hu_SMP_C.AxiomGT1
MAD7IET_aAwiom_Gw_Hu_SMP_C.AxiomGT1
MA10830_sAxiom_Gw_Hu_SMP_C.AxiomGT1
MA10831_aAxiom_Gw_Hu_SNP_C.AxiomGT1
MA10835_Axiom_Gw_Hu_SNP_C.AxiomGT1
MA10838_Axiom_Gw_Hu_SMP_C.AxiomGT1 v

o) (o)

2) Select files in the dialog box and click OK.
Select All selects all files.
Or

= select results (rows) in the CHP Summary table (Figure 10.3), right-click the selection, and choose
Export Genotype Results on the shortcut menu.

Figure 10.3 Selecting files for export from the CHP Summary table

= |6 688 ]9 2l &L ke

File | computed_gender | call_rate | File Date | Contrast QC -

Default View

2 Copy Selection ko Clipboard Chrl+C
Lh Save Table To File...
44

Find... Chrl+F

4  Add Selected Rows to Results Group

@ Export Genotype Results, ., [\

th Export Genotype Results For PLIEK...

male

Rows: 50 Cols: 5 Selected Rows: 50 File Types: CHPJGQUCIARR[XML ¢

The Tab Delimited Export Options dialog box opens (Figure 10.4).
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Figure 10.4 Export Options dialog box

Tab Delimited Export Options E]

Select Export Folder

Output oot Path: | | D

Expart Folder Mame: | |

Genotype Export Options
(%) Only export call codes

() Export both call codes and forward strand base calls
() Only export forward strand base calls

Select Options

[ Filter by SMP List

[] Separate file for each chromozome [] Export all results to single fils
[ Include confidence values [ Include forced cal [ Include signal data
[ Include dbSHE RS 1D [ Include chromasomal position [ Include Affx SHP 1D

Cancel

Click the Browse button D to select the output directory.
Enter a name for the file or folder:
» Export Folder Name (Figure 10.5) if Export all results to single file is nof selected.

Figure 10.5 Select Export Folder Name

Select Export Folder

Output Root Path: |E:"~Dn:n::uments and SettingzhrallzahDeskiop | D

Export Folder Mame: | Birdseed |

= Export File Name (Figure 10.6) if Export all results to single file is selected.

Figure 10.6 Select Export File Name

Select Expaort Falder
Cutput Root Path: |E:'\D|:u:ument$ and Settingz'rallzo\Dezktiop | D
Export File Mame: |Birdseed |

4. Choose the Genotype Export options (Figure 10.7), as described in the table below (Table 10.1).

Figure 10.7 Genotype Export Options

Genotype Expaort Optionz

(%) Only export call codes

) Export both call codes and forward strand baze calls
) Only export forward strand base calls
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Table 10.1 Genotype Export Options for Tab Delimited Export

Genotype Export Options

Description

Only export call codes

Choose this option to include only the allele call codes (AA, AB, or BB) in
the text file.

Only export forward strand base calls  Choose this option to include only the forward strand base calls (AT, CG,

AG, TC, --, etc) in the text file.

strand base calls

Export both call codes and forward Choose this option to include both the allele call codes and the forward

strand base calls in the text file. For more details on forward strand base
call translation, see Appendix B, Forward Strand Translation on page 346.

5. Select the Select options (Figure 10.8), as described in the table below (Table 10.2).

Figure 10.8 Select Options

Select Ophions
[] Filter by SHP List

Include confidence values

Include dbSMHP RS 1D

[] Separate file for each chromozome [] Expaort all rezults ta single file

Include forced call Include signal data
Include chromaozomal position Include Afis SHF 1D

Table 10.2 Select Options for Tab Delimited Export

Select Options

Description

Filter by SNP List

Exports only the SNPs in a user-specified SNP list.

Separate file for each
chromosome

Generates 26 text files (one for each chromosome, plus files containing SNPs on
chromosome X, Y, or MT and a file containing SNPs that do not have
chromosome information) instead of one text file for each CHP file.

This option is not available if you select the “Export all results to single file”
option.

Include confidence values

Choose this option to include the confidence value for each call in the exported
results.

Include dbSNP RS ID

Choose this option to include the dbSNP RS ID that corresponds to the SNP
probe set. The dbSNP at the National Center for Biotechnology Information
(NCBI) attempts to maintain a unified and comprehensive view of known SNPs,
small scale insertions/deletions, polymorphic repetitive elements, and
microsatellites from the SNP consortium (TSC) and other sources. The dbSNP
database is updated periodically, and the dbSNP version used for mapping is
given in the dbSNP version field. For more information, please see http://
www.ncbi.nlm.nih.gov/SNP].

Export all results to single file

Generates a single text file. If this option is not chosen, one text file is generated
for each CHP file. For more information, see:

Include forced call

Calls that do not meet the confidence score threshold specified by the
configuration file are normally reported as “No Call”. If the “Include forced
call” option is selected, the genotype results include what the call would be if
“No Calls” are not allowed.



http://www.ncbi.nlm.nih.gov/SNP/
http://www.ncbi.nlm.nih.gov/SNP/
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Table 10.2 Select Options for Tab Delimited Export

Select Options Description

Include chromosomal position The chromosome and chromosomal position for the probe set

Include signal data The software uses the signal data to generate the SNP cluster graphs. The
specific signal data types vary depending upon the type of array and analysis
used:

For more information, see Chapter 9, Using the SNP Cluster Graph on page 148.

Include Affymetrix SNP ID Include the Affymetrix unique identifier for the set of probes used to detect a
particular SNP. See Note Below.

NOTE: If you select “Include Affymetrix SNP ID” for export when using NA29, NA30, NA31
annotation files the export column will be blank except for the column header because
the annot.db files do not have that column.

6. Click OK in the Tab Delimited Export Options dialog box.
The data is exported to one or more text files, depending upon the options selected.
These options are described in more detail in:
m Export Each CHP file to a Separate Text File on page 185
n Export All Data to One File on page 186

NOTE: An export that generates “NoChromosome.txt” indicates an invalid SNP list (for
example, retired SNPs that are no longer annotated.)

Export Each CHP file to a Separate Text File

If the “Export all results to single file” option is not selected, a separate text file or set of text files will
be generated for each exported genotyping results file.

If you have not chosen to generate separate files for each chromosome, the text file name uses the
following format: CHP file name.algorithm name.txt

If you have chosen to generate separate files for each chromosome, the text file name uses the following
format: CHP file name.algorithm name.chromosome number.txt, where chromosome number can be:

s The number of the chromosome where the SNP was located
s X

=Y

= MT

NoCh: SNPs with no chromosome location information.

Contig ID — The number of the contig ID where the SNP was located (Axiom™ Genome-Wide BOS 1
array).

The header of the text file includes the following information: [show the different files differently]

source CHP file location and name

= the execution GUID (a globally unique identifier for the genotyping batch run during which this CHP
file was generated)

= SNP List (if chosen)
= Annotation versions
s Column headers for SNP data
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The headers depend upon the array and algorithm type and options selected. For more information,
see:

m Table 10.1, Genotype Export Options for Tab Delimited Export, on page 184
= Table 10.2, Select Options for Tab Delimited Export, on page 184
The SNP calls and information are displayed in rows below the file header.

If the confidence values, forced call, and/or signal data were selected for export, they will be included in
the text file.

=% NOTE: Three dashes (---) represent a missing value. For Axiom™ results, two dashes (--)
represent deletion in both alleles. One dash (-) represents deletion in one allele.

Figure 10.9 Exported genotype results, Genome-Wide SNP 6.0 array (tab-delimited .txt)

#CHP File=C:\Command_Console\Data\SNP 6 Data\20101108_112304 CHP\IC_201N.birdseed-v2.chp
E #Exec GUID=0000490f-7bd6-41b1-52fe-00322b000853
File Header #GenomeWideSNP_6.na3L.annot.db
#%genome-version-ucsc=hgl9
#¥genome-version-nchi=GRCh37

Probe Set ID Call Codes Confidence Forced Call Codes SignalA  Signal B dbSNPRSID  Chromosome Chromosomal Position Affy ID
SNP_A-2131660 BB 0.004 BB 74476 3254.096 rs2887286 1 1156131
SNP_A-1967418 AB 0.005 AB 427.881  561.07 rs1496555 1 2234251
SNP Calls a_nd SNP_A-1969580 BB 0.004 BB 954,487 3466.106 rs41477744 1 2329564
Information SNP_A-4263484 AB 0.003 AB 1551128 1296.376 rs3890745 1 2553624
SNP_A-1978185 AA 0.002 AA 1268171  332.748 rs10492936 1 2936870
SNP_A-4264431 AB 0.003 AB 1173.486  874.303 rs10489588 1 2951834
SNP_A-1980898 BB 0.01 BB 437.641  813.481 rs2376495 1 3095126

In the figure above (Figure 10.9), the SNP data for all chromosomes has been exported into a single file
and the exported SNP information includes chromosome number.

Figure 10.10 Exported genotype results, Axiom™ Genome-Wide Human Array (tab-delimited .txt)
#CHP File=C:\Command_Console\Data\Axiom 270 Hapmap\20101204_150358_CHP\MA11839_Axiom_GW_Hu_SNP_C.AxiomGTl.chp
; #Exec GUID=0000396a-3bda-4d5d-3fcf-003f390019ae
File Header #Axiom_GW_Hu_SNP.r2.na3l.annot.db
#%genome-version-ucsc=hgl9
#%genome-version-nchi=GRCh37
Probe SetID  Call Codes Confidence Forced Call Codes LogRatio  Strength dbSNPRSID Chromosomal Position Affy ID
AX-11700393 AA 0 AA 2.786 9.28 rs9681823 62309
SNP Calls and AX-11238231 BB 0 BB -2.023 10.744 rs13072188 63411
Information AX-11700430 BB 0 BB -0.813 11.902 rs9683305 66866
AX-11270917  AA 0 AA 2.579 10.273 rs1516320 76317
AX-11274305 BB 0 BB -3.373 10.087 rs1548188 77037
AX-11270918  AA 0 AL 2.685 10.65 rs1516321 82010

In the figure above (Figure 10.10), the data for each chromosome has been exported into a separate file,
and the SNP information does not include Chromosome number.

Export All Data to One File

If the “Export all results to single file” option is selected, the data for all CHP files will be exported to a
single .TXT file (Figure 10.11). The file name is the one entered in Export File Name box.
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Figure 10.11 Export data to a single file option selected

#Axiom_GW_Hu_SMNP.r2.na3l.annot.db
File Header #%genome-version-ucsc=hg19
#lgenome-version-nchi=GRCh37

Probe SetID MNAOG985_Axiom_GW_Hu_SNP_C.AxiomGTl.chp Call Codes MNA0BI85_Axiom_GW_Hu_SNP_C.AxiomGTl.chp Confidence NAOG985_Axi
AX-11086525 Al 0 AA
SNP Calls fOI' AX-11086526 BB 0 BB
a” Selected AX-11086527 BB 0 BB
CHP ﬂles AX-11086528 BB 0 BB
AX-11086529 Al 0 AA
AX-11086530 BB 0 BB
AX-11086531 Al 0 AA
AX-11086532 BB 0 BB

AX-11086534 Al 0 AA

The header of the text file includes the following information:
= Annotation versions, if available
= SNP List (if chosen)
= Column headers for SNP data
The headers depend upon the array and algorithm type and options selected. For more information, see:
o Table 10.1, Genotype Export Options for Tab Delimited Export, on page 184
o Table 10.2, Select Options for Tab Delimited Export, on page 184
If the following options are selected, a column will be created for the data for each CHP file exported:
= Call Code
= Only export forward strand call codes
= Include confidence values

Include forced calls

= Include signal data

If the following options are selected, a single column will be created in the .TXT file:

= dbSNP RS ID

= Include Chromosomal Position (displays chromosome number and position in separate columns)
= Include Affx ID

Export the Combined Results of an Array Set

The genotype results from the arrays of an array set (for example, Human Mapping 250K Nsp and 250K
Sty results) can be combined and exported to one text file.

The Sample (ARR) files for the for each paired array in the array set must have an attribute in common
that can be used to match the files for merging.

NOTE: Sample files (ARR) are required for the genotype results that you want to combine and
export.

1. Right-click a Genotype Results group and select Export Merged Genotype Results on the shortcut
menu (Figure 10.12).
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Edit  ‘Workspace  Window  Tools  Help
@ =]

B ‘Workspace MWorkspace_1]
a Data Sets

[#-{E DataSet_1

] £ DataSet_2

Dg [rata Set_3

' Manping I
a Sample Attibutes
) Intersity Data

Show CHP Summary Table

500K Data_S
ﬂ Copy Mumber/LO
Copy Mumber Yar( ©
Reports

Show SHP Summary Table
Create SNP List ...
Show SMP Cluster Graphs...

[ ) cHPvCHP
EJ--@ Data Set 4 Export Genotype Results...
""" &3 SMF Lists Export Genotype Results For PLINK. ..

Export SWP Summary Table

Export Merged Genotype Results, ., P

Run CHP vs, CHP Concordance Check...
Run CHP vs, T¥T Concordance Check. ..

Rename Genokype Results Group. ..

X E

Remove Genotype Results Group

(3} Mo Mew Updates

The Select the samples to export (*.ARR files) dialog box opens (Figure 10.13).

Select the samples to export (*.ARR files) _|

NAD7055_WSP_TC_B4
NAD7055_STY_TC_B4
NAD7O56_NSP_TC_A7_REHYE
NADFOSE_STY_TC_A7
MNAD7345 NSP_TC_B10
NAD7345 STY_TC_B10

o) (o)

2. Select the samples to export and click OK.

The Export Merged Genotype Results Options dialog box opens (Figure 10.14).
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Figure 10.14 Export Merged Genotype Results Options dialog box

Export Merged Genotype Results Options rz|
Select Export File
Output Root Path: |E:\Program Files'AffymetrixhGTC Data\500K, Data | D

E port File Mame: |EDPD_KSA |

Select Sample katching Options
Altribute Mame:

| SamplelD w |

Export Options

(%) Export forward strand base calls with dbSMP RS ID
[Only probesets with dbSMP RS D are included)

() Export call codes with Probe Set 1D

[ (] 8 ][ Cancel ]

3. Select a destination directory and enter a name for the results file (Figure 10.15).

Figure 10.15 Select Export File options

Select Export File

Output Boot Path: |E:'xF'rngram FileshAfiymetrixsaTC Datahb00kK, Data

L]

Expart File Hame: |I:EIF'D_KS A

4. Select a sample matching option using one user attribute from ARR files for these samples

(Figure 10.16).

Figure 10.16 Select Export File options

Select Sample M atching Options

Attribute Mame: | SamplelD

5. Select an export option (Figure 10.17):

= Export forward strand base calls with dbSNP RS ID — Choose this option to include the forward
strand base calls (AT, CG, AG, TC, --, etc.) in the text file. Only probe sets with dbSNP RS ID are

included.

= Export call codes with Probe Set ID - Choose this option to include the Affymetrix call codes (AA,

AB, or BB) in the text file.

Figure 10.17 Export Options

E wpart Options

(#) Export forward strand base calls with dbSHP RS 1D
[Orly probezets with dbSHEF BS 1D are included]

() Export call codes with Probe Set D
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6. Click OK in the Export Merged Genotype Results Options dialog box.
The Select an annotation file dialog box opens (Figure 10.18).

Figure 10.18 Select an annotation file

Select an annotation file rz|

M apping 00K, na24
M appingB00k. naZ.

M appinghl0k.

Ok H Cancel ]

7. Select an annotation file and click OK.
The merged genotyping calls are exported to a .TXT file.
The figure below (Figure 10.19) shows an example of merged results.

Figure 10.19 Example merged results with one sample per row

A B C D E F
1 |#AnnotationFile=MappingS00K.na27.annot.db

2 #ArraySet=Mapping500K

3 #ArrayTypes=Mapping230K_Nsp,Mapping250K_Sty
4 #BatchMNames=500K Data_Msp,500K Data_Sty

5 #ProbeSetType=db SNP Id

6 |#CallType=Real Allele Call

i
8
9

#Snplist=

SamplelD Sample files rs16994928 Call rs16994928 Confidence rs233978 Call rs233978 Conf

ref 1 NAO6385_NSP_TC_BL.brlmm.chp, NADGIES_STY TC_BlLbrimm.chp GG 0.012 GG 0.01
10 |ref 2 NAO7000_NSP_TC_A10.brlmm.chp, NAG7000_STY_TC_Al0.brlmm.chp GG 0.024 AA 0.093

4> W] COPD_KSA ¥

Export Genotype Results for PLINK

Genotype results can be exported to a file format that is compatible with PLINK software. To export files
for PLINK, the genotype CHP result files must have matched sample attribute files (ARR) created with
the Pedigree template (available in the Affymetrix® AGCC software) and the corresponding information
for each sample. If the ARR files were created without this template or are missing data for some of the
samples, update the ARR files using the Pedigree template before you attempt to export the data using
this option.

NOTE: PLINK export is not available for non-human arrays in GTC 4.2. For more information
on exporting non-human arrays in PLINK compatible format, see Exporting Non-Human
Genotype Results for PLINK on page 196.
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Exporting Human Genotype Results in PLINK Format

1. Do one of the following:

Right-click a Genotype Results group and select Export Genotype Results for PLINK on the shortcut

menu (Figure 10.20).

o B Work space [Axiom_Haphdap]
Dg Data Sets

=% Haphap 270
Axiomy GW Hu
Sample Attibutes
-] Intensity Data
EJ---E Genotype Results
20101204 _150358_CHP
test

20 | 151
Test Group 2
ﬂ Copy Mumber/LOH Result
Copy Mumber ¥ ariation Re:
Reports

= SNP Lists

Show CHP Summary Table

Show SHP Summary Table
Create SNP List ...
Show SMP Cluster Graphs...

Create Custom Intensity Data Group

Export Genotype Results, .,

Export Genotype Results for PLIMEK...

[ [ L P

X E

Export SWP Summary Table
Export Merged Genotype Results, ..

Run CHP vs, CHP Concordance Check...
Run CHP vs, T¥T Concordance Check. ..

Rename Genokype Results Group. ..

Remove Genotype Results Group

Select Workspace > Genotype Results > Export Genotype Results for PLINK on the menu bar

(Figure 10.21).

File  Edit W Window  Tools  Help

Data Sets
Sample Attributes
Inkensity Data

Copy Mumber Y ariation Results
Reports
= SNP Lists

[ MaF 4

[ Test Group 2
[ high

[ higher

&3 [
=N
N=p

...... &3 iii

1r"Y| Copy Humber/COH Results

Export Genotype Results, .,

Export Genotype Results for PLIMEK...

Export SWP Summary Table

Genotype Results 4 | Show CHP Surmmary Table
R k »

P Show SHP Summary Table
Copy Number/LOH Results 3 TR SR
Copy Mumber Yariation Results 3 t!.t Show SHP Cluster Graphs
SMP Lists »

% Create Custom Intensity Data Group

Properties 3 Lh

Export Merged Genotype Results, ..

Run CHP vs, CHP Concordance Check...
Run CHP vs, T¥T Concordance Check. ..

Rename Genokype Results Group. ..

Remove Genotype Results Group

Select results (rows) in the CHP Summary table. Right-click the selection, and choose Export Genotype
Results for PLINK on the shortcut menu (Figure 10.21).

If you have not picked a specific results group, the Select a genotype results group dialog box opens

(Figure 10.22).
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Figure 10.22 Select a genotype results group
dialog box

Select a genotype results sroup E]

B[] 209_151907_CHP
test
Test Group 2

Cancel

2. Select a group and click the OK button in the Select a genotype results group dialog box.
The Select one or more genotype results files dialog box appears (Figure 10.23).

Figure 10.23 Select one or more genotype
results file dialog box

Select one or more genotype result files

TIATIESEE Ao, G H, GHNE C Ao 11
WATESE Asiam G Hu SHE. CAsomGT 1 3
NANBIS3_Asiam_Gw_Hu_SNF_C.AxiomGT1
NANB354_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7O00_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7019_Asiam_Gw_Hu_SNF_C.AxiomGT1 B
NAN7022_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7029_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7034_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7045_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7O5G_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7O5G_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7345_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7348_Asiam_Gw_Hu_SNF_C.AxiomGT1
NAN7I57_Aviam_Gw_Hu_SNF_C.AxiomGT1
N1 0830_Aviam_Gw_Hu_SNF_C.AxiomGT1
N1 081 _Aviam_Gw_Hu_SNF_C.AxiomGT1
N1 0835_Aviam_Gw_Hu_SNF_C.AxiomGT1
N1 0836_Aviam_Gw_Hu_SNF_C.AxiomGT1 v

3. Select the results to export and click OK in the Select one or more Genotype results files dialog box.
The Plink Export Options dialog box opens (Figure 10.24).
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Figure 10.24 PLINK export options dialog box

Plink Export Options @
Select Export Folder
Output Path: |E:\Eommand_Eonsole\Data\Axiom 270 Hapmaphexports | D
Export File Mame: |F'Iink test

Select Options
Export file format;

| Tranzposed

[ Filter by SMP List

4. Click the Browse button D to select the output directory (Figure 10.25).

Figure 10.25 Select Export Folder options

Select Export Folder

Oukput Path;

| C:ACommand_ConzolehD atahdxiom 270 Hapmap'exports | D

Expart File Mame: | Plinik. test

The Browse for Folder dialog box opens (Figure 10.26).

Figure 10.26 Browse for Folder dialog box

Browse For Folder. @

Select a folder ko store the resulting files,

= ) Data
I3 100K
I3 100K _webDownload_aGCC
[C5) 500K _WebData_AGCC
= |23 Axiom 270 Hapmap
IC3) 20101204 _150355_CHP
IC3) 20101209_151907_CHP
IC3) 20101209_203400_CHP
E} exparts
< |

|

L/
&

[ Make New Folder ] S | [ Cancel ]

5. Navigate to the folder and click OK.

6. Enter a name for the Export file (Figure 10.27).

Figure 10.27 Select Export Folder options

Select Expart Falder

Cutput Path: |E:'xEu:umman-:I_Eu:unsu:-Ie'xData"«.-'-‘-.:-:icum 270 Hapmapherports

Ewport File Mame: | Flink, test
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7. Select an export file format (Figure 10.28).

Figure 10.28 Selecting export file format

Select Optiohz

Expart file farmat: Standard v

0 Pty SN Lt —

You can select from the following options:
= Transposed — Generates three files: .tped, .tfam, and .map (Table 10.3)

Table 10.3 Example PLINK transposed format

SNP Patient 1 Patient2 Patient3
SNP 1 Call Call Call
SNP 2 Call Call Call
SNP 3 Call Call Call
SNP 4 Call Call Call

= Standard — Generates two files: .map and .ped (Table 10.4)

Table 10.4 Example PLINK standard format

Patient SNP 1 SNP 2 SNP 3
Patient 1 Call Call Call
Patient 2 Call Call Call
Patient 3 Call Call Call
Patient 4 Call Call Call

8. Select the Filter by SNP List option (Figure 10.29)
Choose this option to export only the SNPs specified in a user-selected SNP list.

Figure 10.29 Selecting Filter by SNP List option

Filter by SMP List Test Group 2 A
bAF 4

(i [N |

Click the checkbox and select a SNP list from the dropdown list.
9. Click OK in the Plink Export Options dialog box.

If you do not have an annotation file selected for the array type, the Select an Annotation file dialog
box opens (Figure 10.30).
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Figure 10.30 Select an annotation file dialog
box

Select an annotation file @

Cancel

10. Select an annotation file and click OK in the Select an annotation file dialog box.

If you are overwriting previously exported files, the Confirm Export Files Overwrite dialog box opens
(Figure 10.31).

Figure 10.31 Confirm Export Files Overwrite dialog box

Confirm Export Files Overwrite @

'E The following files already exist. Do you want to overwrite them?
L

C:A\Command_CongolehD ata\dxiom 270 HapmaphesportziFlink test2 map
C:\Command_CongolehD ata\deiom 270 HapmaphesportziPlink test2 ped

= Click Yes to overwrite the files
= Click No to return to the Plink export options dialog box (Figure 10.24).
The Exporting genotype results progress bar appears (Figure 10.32)

Figure 10.32 Exporting genotype results progress bar

Genotyping Console

Exporting genotype results

Exporting...

StepOof &

Cancel
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The exported files are placed in the location you chose.

Exporting Non-Human Genotype Results for PLINK

1.

Right-click the genotype results and select Export Genotype Results on the shortcut menu
(Figure 10.33).

Figure 10.33 Select genotype results for export

& Affymetrix Genotyping Console

File  Edit ‘Workspace  Window  Tools  Help

el & et Bt e | 082 oc v ~ 4 |

EIQ Data Sets
BQ Axiom Bovine
- AwomBOA5 ¥
ﬂ Sample Attibutes
) Intersiy Data
Genotype Results
20110216_1048

T

r

ﬂ Copy Mumber/LOH He | show CHP Summary Table
=3 Copy Mumber Y ariation R
Feports | show SMP Summary Table
== SNP Lists | create S List ...
- H Bos? Pas Show SMP Cluster Graphs...
Eh Create Custom Intensity Data Group
@ Export Genotype Results, ., P
:ﬂ Export Genotype Results For PLINlt\S.
I_h Export SWP Summary Table
I_h Export Merged Genotype Results, .. |
ANGO00021_a550308-4113964-103111-790_FOZ &xiomG T
Run CHP vs, CHP Concordance Check. .. ANGO00021_a550308-4113964-103111-791_FOZ AxiomGT
ANGO00022_a550308-4119964-103111-790_GOE.AxiomG T
Run CHP vs. TXT Concardance Check... ANGO00022_a550308-4113964-103111-731_GO6.Axiom(G T
ANGO00023_a550308-4119964-103111-790_HOE.AxiomG T
#b Rename Genotype Results Group... ANGO00023_a550303-4119964-103111-791_HOB. AwiomG T
¥ Remove Genotype Results Group £ Jl | >

o) (o]

2.
3.

In the dialog box that appears, select the genotype result to export and click OK.

and enter the export file name. Choose the following export options:
= “Only export forward strand base calls”
= “Export all results to single file”

In the Tab Delimited Export Options dialog box that appears (Figure 10.34), set the output root path
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Figure 10.34 Export options

Tab Delimited Export Options

Select Export Folder

Output Root Path: |

Export File Mame: |

Genotype Export Options
) Only export call codes

(%) Only export forward strand base calls

Select Options

[ Filter by SMP List

[ Include confidence values

[ Include dbSNF RS 1D

() Export both call codes and forward strand base calls

Export all results to zingle file
[ Include forced cal [ Include signal data
[ Include chromasomal position [ Include Affymetrix SHP 1D

Cancel

4. Click OK.

5. Modify the exported text file to a PLINK compatible format.
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Table & Graph Features

In Genotyping Console, there are several properties which are common to all tables and graphs. The
following sections describe:

n Table Features on page 198
n Graph Features on page 203

NOTE: The use of the GTC Copy Number Browser to view Copy Number/LOH data is described
in the GTC Browser Manual.

Table Features
In Genotyping Console, the tables used to display data share several common features:

All common table functions are accessible through the shortcuts on the table tool bar (Figure 11.1,
Table 11.1).

Figure 11.1 Table tool bar

Default Wiew = jﬁj* F | _ﬁ 44 | 9 %vlr ﬁT E.CE.

Table 11.1 Table Tool bar functions

Table Function Tool bar

Al Colurmns Yiew

|DeFauIt Wig

Table Views |

New Views

L

Edit Views

=]

Copy to Clipboard

Save Table to File

Find

Reset Sort Order

Sort Ascending

Sort Descending

Show Line Graph

HEEEEEE
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Custom View Features

Each table in Genotyping Console has a default set of displayed columns. The features described below
enable you to change these columns.
To create custom views:
1. Select the New View shortcut ="
The Custom View dialog box opens (Figure 11.2).

Figure 11.2 Custom View dialog box

Custom View - EE

Columnz L

SMP Call R ate
SHP A

[] 5HP %4R

[] 5MP %EE

[ Minor Allele Frequency [SHP Summary]

[] HW. palue

] dbsMP_RS_ID

[] Chromozome —
[] Chromoszame Start

[] Chromoszame Stop

Strand

Chr pzeudo-autozomal region
[] Cytoband

[] Flarnk

[] alele &

[] fllele B

[ Azzaciated Gene

|| %

Save l [ Cancel

2. Select the columns to be displayed. To re-order the columns in the table, click the column name and
use the Up and Down buttons.

3. Click Save and enter a name for this view.
The Save dialog box opens (Figure 11.3).
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Figure 11.3 Save dialog box

Save @

Mame | SMP Summary view | [ Save l

Cancel

4. Enter a name for the view and click Save in the Save dialog box.

Use the drop down menu to display this custom view.

To select a previously generated view:
= Select the view from the drop-down menu (Figure 11.4).

Figure 11.4 Selecting view

% CHP Summary: Clinical/20071105_092044
= - @ 49 sl ATk

computed_gender | call_rate | File Date [T Call Fate
rlmrm.chp male 9565079 | 11/5/2007 3:41 AM | 99.05
2 AustriliaHuwa_1_+<_1_2.bilmm.chp | male 97 51826 | 11/5/2007 3:41 AM | 96.13

4

Mew_View Yiew

To edit a previously generated custom view:
1. Click on the Edit View shortcut &

The dropdown menu displays a list of user-generated views (Figure 11.5).

Figure 11.5 Selecting view for editing

Il 9 2] At ks

: Edit: Custom Wiew CHP Surmmary [
Ell Edit new wigw CHP Surmaty |
--- == TAmCAAdd Pram coma

2. Select the View to edit.
The Custom View dialog box opens (Figure 11.6).
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Figure 11.6 Custom View dialog box

Custom View - C:\Command_ConsoleM ibrar... E]@w

computed_gender
call_rate

total_call_rate

File [ ate

Contrast GC
Contrast BT [Fandom)

0LC Call Rate

[1 het_rate

] total_het_rate

[1 hom_rate

[ tatal_hom_rate

[] cluster_distance_mean
[ cluster_distance_stdey
[ allele_summarization_mean
[ allele_summarization_stdew
[] allele_deviation_mean

1 Alleledeviation stdes

>

£

Up

Dowvn

Sawe

J l_ Cancel

3. Make the desired changes and save the view
Click Save As to save the changes with a new view name.

Other Table Features

You can select one or many cells, rows, or columns.

To quickly select a range of rows:

= Click the first row index, and then SHIFT-click the last row index (Figure 11.7).

Figure 11.7 Selecting a range of rows

Fow index

% [P sumas she sz 1ors - [

Vs CHP Summar = T3 T3 | 3 53 |34 | 0 2] KT |l

IC_151M birdses... | female

2 IC_20Mbadses.,. | lemale
= Click Here

Fesmiade

Fesmade

File computed gendes | cal rate

9855423
4554440

5800475

total_call jate
252763
S8 50927

Sampe 1D Sampla_Type
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To select multiple rows that are not adjacent:
s CTRL-click on each row.
These options are available for columns and cells as well.

To copy a selection to the Clipboard:

1.
2.

Select the desired cells, rows, columns.
Click on the Copy to Clipboard shortcut = on the tool bar, or
Right-click on the selected items and select the Copy Selection to Clipboard from the right-click

menu (Figure 11.8).

Figure 11.8 Right-click menu

Custom Yiew CHP Summar ;fr 3" | Ei I_h ||§ﬁ |-":'J %l' ET “2.5_:. |
—

File computed_gender | call_rate tatal_call_rate het_rate Sampe_ID Sample_Type
1 IC_151M.birdsee... | female 9356423 98.52763 2B.T1FTR
2 IC_201M.birdsee... | female 9854441 98.50927 25.56961

A7 ar 230 e

[ <opy Selection to Clipboard N Crl+C

Save Table To File. .
Find...

Chrl+F

Add Selected Rows bo Results Group

Rermove Selecked Rows Fram Results Group

Create Custom Intensity Data Group wWith Selected Samples

IC_594M birdzee. ..
IC_95M birdseed-...

Create Custom Inkensity Data Group Excluding Selected Samples

Export Genotvpe Resulks. ..

Export Genobype Results For PLIMK. ..

=

wish to transfer table information to another application.

NOTE: Copy to Clipboard may fail if too much data is copied (for example, copying the
entire SNP Summary Table). Affymetrix recommends that you Save Table To File if you

To save all of the data in the open table to a text file:
1. Select the Save Table to File shortcut LA from the tool bar, or
Right-click and select the same command from the right-click menu.
2. Enter a name for the file and select Save.
All displayed data will be written to the text file (Figure 11.9).

Figure 11.9 Text file
7 SMP Summary table. TXT [ =] <
A B [ C [ D [ E [ F [ G [ H | 1 [ 3
| 1 |Index SNPID SMP Call Rate | SHMP %AA SHMP %AB SHP %BE Minor Allele Freguency HAWY. p-%Yalue dbSKP RS 1D Chron
| 2 | 1 5MP_A-4192495 100 2272727 5454545 2272727 0.5 0.5454936 rs17821445
| 3 | 2 5MP_A-1783520 100 25 50 25 0.5 1 rs1708303
L4 3 5MP_A-187E965 100 2954545 40.90909 2954545 0.5 0.2278 rs3935873
| 5 | 4/ 5MP_A-1981094 100 27 27273 4545454 27 27273 0.5 0.5464936 | r=904750
= 5 SMP_A2016021 100 2045455 59.09091 20.45455 0.5 0.2278 rs2246269
| 7 | 5 SHP_A-2164465 100 2272727 5454545 2272727 0.5 0.545493F rsB057585
= 7 SMP_A217BAET 100 2045455 59.09091 20.45455 0.5 0.2278 rs1394155
| 9 | 8 SMP_A-4230294 100 2045455 5£9.09091 20.45455 0.5 0.2278 rs2184834
10 | 9 SMP_A-2236534 100 28 50 258 0.5 1 rs937021
11| 10| SNP_A2242677 100 28 50 258 0.5 1 rs4705
12| 11 SNP_A1780310 100 2272727 5454545 2272727 0.5 0.545493F  rs28588020
13| 12|5NP_A-2000247 100 2045455 5£9.09091 20.45455 0.5 0.2278 rs49483800
(14| 13| 5NP_A-2060147 100 2045455 59.09091 20.45455 0.5 0.2278 -
15 14 SMP AMA7257 1000 27 27273 45 45454 D7 27273 0.5 0.5454936 |r510049570 hd
M 4 » M\ SNP Summary table / [« 1 il
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To find data in the table:
= Select the Find shortcut #3 and enter the value to search on in the Find dialog box (Figure 11.10).

Figure 11.10 Find value dialog box

Fird wahat: || | [ Fird Mesxt

The Find Next button will continue to search the table for additional instances of the search criteria.
When the end of the document is reached, it will restart the search from the top of the table.

NOTE: The Find function does not utilize wildcards.

To return the table to the default sort order:
= Select the Reset Sort Order shortcut .

To sort the table:

= Select a column header and select the Sort Ascending 4 | or Sort Descending %1 shortcuts.
In the Intensity QC and CHP Summary tables, a line graph can be displayed.

To invoke the line graph

= Click on the Show Line Graph shortcut .
See Graph Features on page 203 for more information.

NOTE: Features and functions specific to a particular table type are described in the section
of the manual dealing with that table and data.

Graph Features

This section describes the line graph features that can be used to display different metrics in the tables
The Line Graph is not available for every table.

Line graphs can be generated for the different results.

To invoke the line graph:

1. Click on the Line Graph shortcut 2 from the table shortcut bar.
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Figure 11.11 Line Graph
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2. To sort the X-axis by another category (e.g. Bounds), select the category from the X-axis drop-down
menu or right-click on the graph and select Set X-axis Category.

3. To graph additional results, right-click on the graph and select Set Y-axis Categories or use the Y-
axis drop-down menu.

4. To set the axis scale, right-click on the graph and select Set Axis Scale or select the Set Scale shortcut
from the tool bar.

Figure 11.12 Scale dialog box

[ 1]8 H Cancel ]

The line graph data can be copied to the Clipboard lﬂ, saved as an image file kg (*.png format), or saved
as a text file |_jg (tab-delimited *.txt format).
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Copy Number & LOH Analysis for Human Mapping 100K/500K

Arrays

GTC can be used to perform the following analyses for Human Mapping 100K/500K arrays:
= Copy Number (CN)

= Loss of Heterozygosity (LOH)

= Copy Number Segment Reporting

= Custom Region Copy Number Segment Reporting

For information on performing CN and LOH analysis on SNP 6 data, see Chapter 13, Copy Number &
LOH Analysis for Genome-Wide Human SNP 6.0 Arrays on page 242.

Features common to Human Mapping 100K/500K arrays and Genome-Wide Human SNP Arrays 6.0
arrays, including running the Segment Reporting Tool, are described in Chapter 14, Common Functions
for Copy Number/LOH Analyses on page 285.

n IMPORTANT: CN and LOH analyses for Human Mapping 100K and 500K platforms in GTC 4.2
are algorithmically the same as in CNAT4.0.1 software, and for more details users should refer
to the Affymetrix White Paper “Copy Number and Loss of Heterozygosity Estimation
Algorithms for the GeneChip Human Mapping Array Sets.” Files that result from this analysis
have the extension .CN4.

NOTE: GTC does not perform copy number, LOH, or Copy number region analysis on data
from Genome-Wide Human SNP 5.0 or Axiom™ Genome-Wide Human arrays.

IMPORTANT: Affymetrix recommends that you perform Copy Number/LOH analysis with all
files stored locally.

The basic workflow for Copy Number/LOH analysis involves:

1. Performing Copy Number/LOH analysis on a selection of CEL or CHP files.
There are two options for this:
= Paired Copy Number and LOH Analysis on page 207
» Unpaired Copy Number and LOH Analysis on page 214

2. Performing the Copy Number Segment analysis on the CN data files (page 285).

NOTE: Segment Reporting Analysis can be performed on Human Mapping 100K/500K
data and on Genome-Wide Human SNP Array 6.0 data.

Viewing QC data in table format (page 231)
Viewing the data in the GTC Browser (page 305)
Exporting data into formats that can be used by secondary analysis software (page 307)

A

You can also:
n Change the QC threshold settings (page 312)
» Change the algorithm parameters for 100K/500K analysis (page 232)
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Introduction to 100K/500K Analysis

This section provides a brief description of:

m [00K/500K Array Configuration on page 206
s CN and LOH Algorithms on page 206

100K/500K Array Configuration
Human Mapping 100K/500K analyses use two arrays to provide full coverage of the genome. Analyses
can also be performed using only the data from a single 50K or 250K array.
= Human Mapping 100K is a combination of data from the following arrays:
o Mapping50K_Xba240
o Mapping50K_Hind240
= Human Mapping 500K is a combination of data from the following arrays:
o Mapping250K_Nsp
o Mapping250K_Sty
The Segment Report Tool is run after Copy Number analysis.

If you wish to run CN number and/or LOH analysis on both array types at the same time, you need to
have Enzyme Set attributes set up for the files. You can use Enzyme Set and Sample + Reference
attributes to make sorting and pairing up the files easier. For more information on these steps see Using
Shared Attributes to Group Samples on page 226.

CN and LOH Algorithms
CN4 performs paired and unpaired CN analysis:

= Paired CN Analysis

Paired CN Analysis is used to compare two samples from the same individual to look for copy number
differences in different types of tissues (examples of the two samples would be Tumor/Normal or
Treated/Untreated samples from the same individual).

Paired analysis requires that genotyping batch analysis be performed on the data that will be used for
CN analysis.

= Unpaired CN Analysis
Unpaired CN Analysis is used to compare sample files to a set of reference files.

Unpaired analysis requires that genotyping batch analysis be performed on the data that will be used
for CN analysis.

Copy number data is output in files with the suffix .CN4.cnchp.

LOH analysis can be run at the same time as copy number analysis or in a separate step without running
the copy number analysis.

Human Mapping 100K/500K copy number and LOH data is output in separate files (CN4.cnchp files and
CN4.lohchp files).

Copy number segment reports can be run on Human Mapping 100K/500K array CN data, but no gender
calls are made by the Segment Reporting Tool.



Chapter 12 | Copy Number & LOH Analysis for Human Mapping 100K/500K Arrays 207

Copy Number/LOH Analysis for Human Mapping 100K/500K Arrays

IMPORTANT: Affymetrix recommends that you perform Copy Number/LOH analysis with all
files stored locally.

This section describes the different Copy Number/LOH workflows for Human Mapping 100K/500K
arrays.

» Paired Copy Number and LOH Analysis on page 207

Unpaired Copy Number and LOH Analysis on page 214

Copy Number/LOH File Format for Human Mapping 100K/500K Array Data on page 221
m Selecting Results Groups on page 223

Using Shared Attributes to Group Samples on page 226

Paired Copy Number and LOH Analysis

Paired CN Analysis is used to compare two samples from the same individual to look for copy number
differences in different types of tissues (Normal/Tumor, for example).

Genotyping batch analysis must be performed on the data used for CN analysis prior to the CN analysis.

Enzyme Set attributes must be assigned to the arrays to match array sets originating with the same sample.
For example, you could use the “Subject ID” attribute as the Enzyme Set identifier.

Sample/Reference attributes can be useful in group arrays into either the Sample or Reference category.
For example, you could use “Disease State” or “Tissue State” attributes to distinguish between reference
and sample arrays for paired analysis.

The Copy Number and LOH files resulting from combined Enzyme Set data will be named using the
Enzyme Set attribute for the array set. Output files can be given a suffix.

For more information about using shared attributes to pair files by enzyme set or sample/reference group,
see Using Shared Attributes to Group Samples on page 226.

To perform a Paired copy number and/or LOH analysis:

1. Open the Workspace and select the Data Set with the data for analysis.

2. Select the Intensity Data file set.

3. Do one of the following:

= From the Workspace menu, select Intensity Data > Copy Number/LOH Analysis > Perform Copy
Number/LOH Analysis.... (Figure 12.1).

Figure 12.1 Selecting CN/LOH analysis from Workspace menu
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= Right-click the Intensity Data file set and select Perform Copy Number/LOH Analysis from the
pop-up menu (Figure 12.2).
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-8 workspace [S00K. Paired]
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T

m Click the Perform Copy Number Analysis button ﬂ* in the tool bar and select Perform Copy
Number/LOH Analysis from the dropdown list (Figure 12.3).

B Affymetrix Genotyping Console

Window  Tools  Help

i3 workspace [S00K Paired]
Data Sets
= 500K Paired
- MappingaooK
S amnle Attribotes

The Select Analysis Type dialog box opens (Figure 12.4).

Select Analysis Type
Sample Type Analziz Tope
(%) Paired 5ample Analysis () Copy Mumber [CH)
() Unpaired Sample Analysis ) Loss of Heterozygosity [LOH)
(+) CH & LOH

L Ok J[ Cancel ]

Select Paired Sample Analysis for Sample type.
5. Select the analysis type (CN, LOH, or both).
Click OK.
The Copy Number Analysis Options dialog box opens (Figure 12.5).
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Figure 12.5 Copy Number Analysis Options dialog box

Copy Number, / LOH Analysis Options

Sample Type :  Paired Analysis Type:  CH and LOH

Select Analysis Configuration
To add a new Analyziz Configuration, pleaze Cancel and select Copy Number / LOH
Conhigurations from the Edit menu.

T |

Select Output Foot Path
| L

Select CN/LOH Batch Mame
| 20110126_160607_CNCHP |

COutput File Suffix [leave blank for o suffis]

Advanced » ] [ ok l [ Cancel ]

7. Review analysis configuration parameters and select new analysis configuration if desired.

See Changing Algorithm Parameters for Human Mapping 100K/500K Analysis on page 232 for more
information on creating a new analysis configuration.

Change the following if desired:
= Output Root Path: location of the CN/LOH Results Group folder.
= Select CN/LOH Batch Name: Name of the CN/LOH Results Group and its folder.

=3 NOTE: This folder is the location where the different Data Results files are kept. You
can access the folder through Windows Explore to view report files.

= Output File Suffix: suffix added to distinguish output file names.

8. Click OK.
The Select Files dialog box opens (Figure 12.6).
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Figure 12.6 Select Files dialog box where files users can select files for paired sample CN and LOH analysis
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<Select Attrbutex w | Mote: for paired analysis the Enzyme set <Select Attributs> + | Maote: for paired analysis the paiing of sample and
attribute will be used for output file narme: reference iz by order in the lists below
Available Files [12. sorted on sample/reference attribute, then enzyme set attribute) Sample Files (0] Reference Files (0]
CEL File Name CHP File Hame Co.. CEL Fil Sampl Enzym CEL File. Sampl Enzym.
iMATOEST Finbsp CEL MATDE51 FinMspbrimm.chp male i
M&10851_FinSty. CEL  MA10851_FinSty brimm.chp  male A ~

MA10855_FinMsp CEL MAT0855_FinMsp brimm.chp  female
MA10855_FinSty CEL  MATDBSS_FinSty brimm.chp  female v v
MA10863_FinMsp.CEL MATDBE3 FinMsp. brimm.chp  female

MA10863_FinSty.CEL  MATDBEI_FinStybrimm.chp  female

M&11831_FinMsp.CEL MAT1831_FinMsp brimm.chp  male

MAT1831_FinStw CEL  MAT1831_FinSty.bimm.chp  male

MA12057_FinMsp. CEL MAT2057_FinNsp.brimm.chp  female

MAT2057_FinSt CEL  MA12057_FinSty.bilmm.chp  female

M&12234_FinMsp.CEL MA12234_FinNsp.brimm.chp  female

MA12234 FinStCEL MA12234_FinSty.bimm.chp  female

Cancel

Select Files: CN and LOH Analysis for Paired @

9. Select the Enzyme Set shared attribute from the Enzyme Set Shared Attribute drop-down list
(Figure 12.7).

Figure 12.7 List of Enzyme Set shared attributes that can be used to find matching
array sets which originate with the same sample

Enzyme zet's shared attnbute [Mzp/Sty zetz zhare thiz attribute]

eSelect Attibutes + | Mote: for paired analysis the Enzyme zet
- attribute will be used far autput file name
<Select Attributes

Sample Date
Sample Hame
Sample Praject
Sample Type
Sample Uzer
Subject D

ledreference attribute, then enzyme set attrit

= Co...

Mzp. brlmm.chp  male
rmale
fermale

The files are sorted by Enzyme Set Attribute (Figure 12.8).

Figure 12.8 Files sorted by Subject Name Enzyme Set Attribute

Available Files [12. zarted on zampledreference attribute, then enzyme set attribute]

CEL File Mame CHF File Mame Co... Subject D

NAT0EEE FinMep.CEL MWATO0E5S FinMsep.bilmm.chp  female
MAT0855_FinStw CEL  MATO0BES_FinStbrmm.chp  female
MAT0863_FinMzp. CEL MAT08E3_FinMep.brilmm.chp  female
MAT0363_FinSty CEL - MAT08E3_FinSty brimm.chp  female
MAT0851_FinMep. CEL MWAT0851_FinMep.brimm.chp  male
A0S _FinSt CEL - NAT08S1_FinSte brimm.chp male
MA1183_FinMzp CEL MAT1831_FinMep.brilmm.chp  male
MA1133_FinSt CEL - MAT1831 _FinSty brimm.chp male
MAT2057_FinMep.CEL MAT2057_FinMep.brdmm.chp  female
MAT2057_FinSt CEL  WAT2057_FinSty brirmm.chp  female
MAT2234 FinMzp CEL MAT2234_FinMep.bilmm.chp  female
MAT2234 FinSt CEL  MAT2234_FinSty brimm.chp  female

OO mmoOoE = ==
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10. Select the Sample vs. Reference attribute from the drop-down list (Figure 12.9).

Figure 12.9 Selecting the Sample vs. Reference attribute

Attribute to help identify Samples Files versusz Reference Files

Tissue State o | Mote: for paired analwziz the paiing of sample and
reference iz by arder in the liztz below
Sample Date
Sample Mame
|| Sample Project Reference Files [0]
Sample Type
Il 5 ample Llser CEL File...
Subject 1D

Tizsue State

)

The files in the Available Files box are sorted by both the Enzyme Set Shared attribute and the
sample/reference attribute (Figure 12.10).

Figure 12.10 Sorted by Enzyme Set and Sample/Reference attributes

Available Files 12, zorted on sampledreference attribute, then enzyme set attribute]

CEL File Marme CHP File M ame Co... Tizsu... Subject (D

AR5 _FinMzp CEL MWAT0825_FinMzp.brimm.chp  female  Dizeazed
MAT0355_FinSty CEL  MAT0E55_FinSty brimm.chp  female  Dizeased
MA1133_FinMzp. CEL MAT1831_Finkep.brimm.chp  male Dizeazed
MAT1831_FinStp.CEL  MAT183_FinSte.brimm.chp male Diseaszed
MAT2234 FinMzp CEL MAT2234_FinMzp.brimm.chp  female  Dizeazed
MAT2234 FinStw CEL  MATZ2234_FinSty brimmchp  female  Dizeazed
MAT0863_Finkzp.CEL MAT0EES_FinMap.brimm.chp  female  Mommal
MAT08E3_FinStw.CEL  MATO0BE3_FinStybrmm.chp  female  Mormal
MAT0E51_FinMzp CEL MWAT08%1_FinMzp. brmm.chp  male Marmal
MAT0351_FinSt CEL - MAT0851_FinSty brimm.chp  male M armal
MA12057_Finkzp.CEL MA12057_FinMzp.brimm.chp  female  Mommal
MAT2057_FinStw. CEL  MAT2057_FinStp.brmm.chp  female  Mormal

Lo i mm = i o .= i

11. In the Select Files dialog box, choose files from the Available Files list and move them to the Sample
or Reference Files lists (Figure 12.11).

Click the Add button to add data to the Sample Files list or Reference Files list.
Click the Remove button B to remove data from a list.
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Figure 12.11 Moving files in the Select Files dialog box

s: CNland LOH Analysis for Paired

Enzyme zet’s shared attribute [Msp/Sty sets share this attribute] Attribute to help identify Samples Files versus Reference Files

Subject ID v | Hate: for paired analysis the Enzyme et | Tissue State 2 | Mate: for paired analysis the paiiing of sample and
attribute will be used for output file name reference is by order in the lists below

Available Files [12, sorted on zample/reference attribute, then enzyme set attribute] Sample Files (0] Reference Files (0]

CEL File Mame CHP File Mame Tissu.
" A10855 Fintls

Subject ID CELFil.. CEL File...

. Select Files

oo mm

MAT0863_FinMs MAT0863_FinMsp.brimm.chp  female  Mormal
MAT0863_FinSty. CEL - MAT0863_FinSty brimm.chp  female  Mormal
Ma10851_FinMep. CEL MAT0851_FinMsp.brimm.chp  male  Momal
MA10851_FinSty. CEL - MAT0851_FinStwbrimm.chp  male  Momal
Ma12057_FinMep. CEL MAT2057_FinMsp.brimm.chp  female  Mormal
Ma12057_FinSty.CEL - MAT2057_FinSty.brimm.chp  female  Mormal

OO mm = =

= Click buttons to =g

move to list

Select Results Group

If the files in the Available Files list are highlighted (Figure 12.12), you will not be able to move them
to the Sample or Reference lists until you have selected a results group for the file.

Figure 12.12 Highlighted file (need to select Results Group for
the file).

MA12234 St CEL  MATZ2234 Sty brmm.chp  female
MA12264 Mep CEL <Select Resultz Group: male
MATZ264 Sty CEL  MATZ264 St brmm.chp  male

The message "<Select Results Group>" appears if a file is selected for movement to a reference or
sample group without first choosing a results group as the destination for the file to be moved. See
Selecting Results Groups on page 223 for more information.

12. Click the Up and Down buttons to change the file’s position and align arrays by enzyme set
and sample/reference attributes. The analysis will compare the first sample CEL+CHP in the list with
the first reference CEL+CHP, the second sample CEL+CHP with the second reference CEL+CHP,
and so on (Figure 12.13).

NOTE: You can also change the sort order of the Sample and Reference files list by clicking
on the column headers in the list.

For more information about using shared attributes to pair files by enzyme set or sample/reference
group, see Using Shared Attributes to Group Samples on page 226.
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Figure 12.13 Files paired by enzyme set and sample/reference attributes

Sample Files [6] Reference Files [6]
CELFil... | Tizsue State Subject D CEL File Mame Tizzue... | Subject
MAT035.. Dizeased ) MAT0363_FinMzp.CEL  Marmal

Ma1085.. Dizeased
MA1183.. Dizeased
MA1183.. Diseased
MA1223.. Dizeased
Mal223.. Dizeased

MAT0851_FinMep.CEL  Mormal
MAT0851_FinSt CEL - Marmal
MAT12057_FinMzp.CEL  Marmal
M&12057_FinStp.CEL  Momal

MAT0863_FinStw.CEL  Mormmal

) mom -
o I = = == o

13. When the files are paired by enzyme set and sample/reference attributes, click OK.

Various error messages may appear if you do not have the samples paired properly or the attributes
selected properly (Figure 12.14, Figure 12.15, Figure 12.16).

Figure 12.14 Unable to verify pairing error message

Genotyping Console

Unable to verify the assignment of the files to the sample and reference columns because one or more of the walues Far the reference attribute is found in the list of samples and the list of
A} references.

Do you wank ko continue with the analysis?

Figure 12.15 Unable to run analysis error message

Genotyping Console

6 The analysis cannot be run because the selections are not paired correctly. Please see the Status Message window For details,

You will see the following notice (Figure 12.16) if you try running a paired CN/LOH analysis without
selecting an enzyme set attribute:

Figure 12.16 Warning notice

Genotyping Console [z|

@ Al selected CEL files must be associated with an enzvme set attribute.

See Using Shared Attributes to Group Samples on page 226 for more information about using
attributes.
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The Copy Number and LOH use different naming conventions depending upon whether array enzyme
sets are matched or not:

= [farray enzyme sets are being matched in the analysis, the output files are named using the Enzyme
Set attribute for the arrays.

= If array enzyme sets are not being matched in the analysis (if only CEL files processed using a
single enzyme are being analyzed), the output files are named using the CEL file name for the
Sample file.

Different progress windows open as the analysis proceeds.

After generating the Copy Number and/or LOH files, you can:

= View the QC data in the Copy Number QC Summary Table for 100K/500K on page 231
n Generate a Segment Report (page 285)

n View the CN/LOH/CN Segment data in the GTC Browser (page 305)

= Export data to other software (page 307)

The data file format is described in Copy Number/LOH File Format for Human Mapping 100K/500K
Array Data on page 221.

Unpaired Copy Number and LOH Analysis
Unpaired CN Analysis is used to compare sample files to a set of reference files.

The software requires that batch genotyping analysis is performed on the data (CEL -> CHP files) before
the unpaired Copy Number/LOH analysis is run.

When using a single enzyme array type (50K/250K) in an unpaired Copy Number/LOH analysis, an
Enzyme Set attribute is not required.

When using Enzyme Sets (100K/500K array sets) an Enzyme Set attribute shared by both members of a
sample’s enzyme set must be assigned and used to pair arrays in an enzyme set.

The Sample vs. Reference attribute can be helpful if entered, but is not required.

To perform unpaired copy number/LOH analysis:

1. Open the Workspace and select the Data Set with the data for analysis.
2. Select the Intensity Data file set from the Data tree.

3. Do one of the following:

= From the Workspace menu, select Intensity Data > Copy Number/LOH Analysis > Perform Copy
Number/LOH Analysis... (Figure 12.17).

Figure 12.17 Selecting CN/LOH analysis from Workspace menu

& Affymetrix Genotyping Conscle

File  Edit | Waorkspace | Window  Tools  Help

& e ik DataSets
- worksy ﬁ Sample Attributes
BQ Data S|
=@

| oc [ |- — A BEg | (E} Mo hew Upda

Intensity Data Show Intensity QC Table

Show Signature Genotypes

»
3
3
Genokype Results »
13
»
»
»

]
Report
;ﬂ [ Reports Perform QO
)0 copy MumberLoH Resuits e
; ={ copy Mumber Yariation Result
=] Copy Number Yariation Resuits Copy Mumber/LOH Analysis... 4 | ﬂ Creat: 1alysis
[ shP Lists S

ormn Copy Mumber Yariation Analysis

-

Properties 3

Rename Intensity Data Group...

X & =88

'|__|‘§'” Perform Copy Mumber[LOH Analysis... \

= Right-click the Intensity Data file set and select Perform Copy Number/LOH Analysis from the
pop-up menu (Figure 12.18).

Bﬂ Copy Mumber/LOH Resuts Remove Intensity Data Group
[ antin1an 1na

AR ELenn
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- Workspace [S00K Paired]
Bg Data Sets

BQ 500k, Paired

............. MappingSIK

3 ﬂ Sample Attributes
-] Intensity Data

Ot of Show Intensity QC Table

0 Genotype f Show Signature Genotypes
201

e 201107 Perform QC

E—J‘|__|:H Copy Murnb

L Perform Genotyping...

o I% 201101
ﬁ Copy Numt| Copy Mumber/LOH Analysis... ] | '|__|‘;’{"I Create Copy Mumber | LOH Reference Madel File and Perfarm Analysis. ..
Reports B Perform Copy Mumber Yariation Analysis, .. ﬁ Petform Capy Nurmber/LOH Analysis. ..

----- [ SMP Lists

Renarme Intensity Data Group, ..

Remove Intensity Daka Group

= Click the Perform Copy Number Analysis button [1"]~| in the tool bar and select Perform Copy
Number/LOH Analysis from the dropdown list (Figure 12.19).

3 Affymetrix Genotyping Console

E ‘E W'.orkspace Window  Tools  Help

ﬁl Create Copy Mumber | LOH Reference Model File and Perform Analysis...

ggtzggfpaired '|__r'§'| Perform Copy Mumber/LOH Analysis. ..

Mapoig oK
JFH 2 amnla Abtribibas

The Copy Number Analysis Options dialog box opens (Figure 12.20).

Select Analysis Type
Sample Type Analyziz Tope
() Paired 5 ample Analysis () Copy Mumber [CH)
(%) Unpaired Sample Analysis () Loss of Heterozygosity [LOH)
(%) CW & LOH

L Ok J[ Cancel ]

Select Un-Paired Sample Analysis for Sample type.
5. Select the analysis type (CN, LOH, or both).
Click OK.
The Copy Number Analysis Options dialog box opens (Figure 12.21).
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Figure 12.21 Copy Number/LOH Analysis Options dialog box (unpaired analysis)

Copy Humber / LOH Analysis Options r>_7|

Sample Type:  Unpaired Analyzis Type:  CM and LOH

Select Analyziz Configuration
To add a new Analyziz Configuration, please Cancel and zelect Copy Number / LOH
Configurations from the Edit menu.

fostor 4

Select Output Root Path

| L

Select CNALOH Batch Mame
| 20110125_183810_CNCHP |

Qutput File Suffiz [leave blank for no suffis]

Advanced > I [ ] ] [ Cancel ]

Review analysis configuration parameters and select new analysis configuration if desired.

See Changing Algorithm Parameters for Human Mapping 100K/500K Analysis on page 232 for more
information on creating a new analysis configuration.

Change the following if desired:
= Output Root Path: location of the CN/LOH Results Group folder.
Click on the Browse button D to search for an output path.

= Base Batch Name: Name of the CN/LOH Results Group folder.

NOTE: This folder is the location where the different Data Results files are kept. You can
access the folder through Windows Explore to view report files.

= Output File Suffix: suffix added to distinguish output file names.

9. Click OK.
The Select Files dialog box opens (Figure 12.22).
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Figure 12.22 Select Files dialog box for unpaired analysis

<Select Attibute: -

CEL File Wame

Select Files: CN and LOH Analysis for Unpaired

Enzpme zet's shared attiibute [<ba/Hind sels share this attibute]

Available Files [172, sorted on sampledreference attribute, then enzeme set attribute]

CHP File Mame

iMalBSsh Hind Bh 4005533 CEL

NalR3H5 Hind BS 3005533 brimm. chp

MADES8R xba_BE_4000030.CEL
MAOESTT_Hind_BE_3008533.CEL
MADE3T1_<ba_RE_3005528 CEL
MADEST3 Hind_B4_4000032.CEL
MADBST3 Kba_B4_4000030.CEL
MADE334_Hind_A7_3005533.CEL
MADES34_xba A7 3005528.CEL
MAD7000_Hind_A8_3005533.CEL
MAD7000_<ba_AB_3005528.CEL
MAD7019_Hind_A12_4000092 CEL
MAD?0T9 Kba_A12_3006528.CEL
MAD7022_Hind_A410_4000092 CEL
MAD7022_xba_A10_4000355.CEL
MAD?029_Hind_A3_4000032.CEL
MAD7029 xba_AS_3005528.CEL
MAOD7034_Hind_B1_4000032.CEL
MAD7034_xba_B1_4000030.CEL
MAD7048 Hind_B3 4000032.CEL
MAD7048 xba B3 4000030.CEL
MAD?055_Hind_B2_4000032.CEL
MAD7055_<ba_B2_3005528.CEL
MAOD7056_Hind_A11_4000092 CEL
MADZ056_xba_411_4000090.CEL
MAD7345 Hind_B11_3005533.CEL
MAD7345 ba B11_3008528.CEL
MAD7348_Hind_B12_3008533.CEL
MAD7348 xba_B12_3005528.CEL
MAD7357_Hind_B10_3008533.CEL
MAD7357_xba_B10_3005528.CEL
MAT0830_Hind_EE_4000032.CEL
MAT0830 Xba EE_4000183.CEL
MAT0831_Hind_ES_4000092.CEL
MAT0831_xba_ES_4000183.CEL
M&1NRIR Hind F12 40NNNS2 CF1

WAGESEE b 5 4000030, brimm chp
NA(B331_Hind_E5_3005533 brimm. chp
NA(ES31_%ha_RA_3005525 bimm.chp
B335 Hind B4 4000032 brimm chp
NA(BI33_4ba_E4_4000030. brmm.chp
NA(ES34_Hind_A7_3005533 brimm chp
NABI34_%ba A7 3005528 brimm.chp
NA07000_Hind_48_3005533 brimm. chp
NA7000_%ba_Af_3005528 bimm.chp
NAO7015_Hind_412_4000092 brimm.chp
NA&7019_4ba_A12_3005528 brm, chp
NA(7022_Hind_410_4000032 brimm.chp
NA7022 %ba 10 4000355 brmm, chp
N&07029_Hind_45_4000032 brimm, chp
NA(7029_%ba_A3_3005528. brimm.chp
NA07034_Hind_B1_4000032 brimm chp
NA7034_ba_B1_4000090.brmm.chp
NA(7045_Hind_E3_4000032 brimm. chp
NA7045_%ba B3 4000030, brmm.chp
NA07055_Hind_B2_4000092 brimm. chp
NA(7055_%ba_B2_3005528, bimm.chp
NA7O5E_Hind 4114000092 brimm.chp
NAI705E_yhs_A11_4000030 b, chp
NA(7345_Hind_E11_3005533.brimm.chp
NA734E ba B11 3005528 brmm, chp
NA7345_Hind_B12_3005533 brimm chp
NA(7345_ba_B12_3005526 bimm, chp
NA7357_Hind_B10_3005533.brimm.chp
NA7I57_ths_B10_3005528 b, chp
N#10830_Hind_EB_4000032 brimm. chp
Ne10830_4ba_E6_ 4000159, brimm.chp
N10831_Hind_E5_4000092 brimm chp
N210831_%ba_E9_4000159, brimm.chp
M&1NR2R Hind F12 AN0N092 kelrm ~hn

Attribute to help identify Samples Files versus Reference Files
<Select Attribute: v
Sample Files (0] Reference Files (0]
& CELFil..  Sampl.. Enzym... CELFile.. = Sampl... Enzym...
] ]
v v
+ +
v

10. Select the Enzyme Set shared attribute from the Enzyme Set Shared Attribute drop-down list

(Figure 12.23).

NOTE: This step is not required if you are analyzing a single Enzyme array type.

Figure 12.23 Enzyme Set Shared Attribute dropdown list

Enzyme zet's shared attnbute [<ba‘Hind zetz zhare thiz attnbute)

<Select Attribukes

w

<Select Atnbute:
Reference

Sample Mame
Sample Project
Sample Type
Sample User

5 amEIE D ate

pler

T = T

LELELI L= == e = = o O o g ) g ey

CHF File M ame

MADB335_Hind _B5_3005533.bil
MADEIEE_ba_BS_ 4000030, brir
MADESI Hind BE 2005533 bl

eference attribute, then enzy,

The files are sorted by Enzyme Set Attribute (Figure 12.24).
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Figure 12.24 Files sorted by Enzyme Set

Available Files [172, zorted on zamplereference attribute, then enzyme set attribute]

CEL File: Mame CHF File ... Cao... Sample D b

MA06385_Hind_BS 3005533.CEL  MAODBIES..  female MA0G385
MA06355_Kba BA_4000030.CEL  MAODB3IES.. female MA0G385
MA0EIT_Hind BE 3005533.CEL  MWAODEI..  female FA06391

NADGIST ¥ba Bb 3005528, CEL 05331, female
NADE393 Hind B4_4000092CEL  NADEIIZ.  male NADEIS3
NADE3I3_Xba_B4_4000030.CEL  MAODE3IIZ.  male NADEII3
NADEII4_Hind A7 3005533.CEL  MNADBI..  male NADEIS4
NADEII4_ba_A7 300S528.CEL  NADGIA..  male NADEIS4
NAD7000_Hind_AS_3005533.CEL  NAD7OO0.. female  NAO7O00
NAD7O00 Xha_A8_3005528.CEL  NAD7OOD.. female  MNAO7O00
NAD7019 Hind_A12 4000092CEL NADZOTS..  female  NAOD7O19
NADPO19 ¥ha_A12 3005528.CEL NADZONS..  female  NAOD7OTS
NAO7022_Hind_A10_4000092.CEL MNAO7O2Z..  male NAO7022
NAD7022_ba_A10_4000355.CEL MAO7O2Z..  male NAD7022
NAD7029_Hind A9 4000092CEL  MNAOD7029..  male NA07029
NAD7029_ba_A9 300S528.CEL  NAOD7O29..  male NAO7029
NAO7034_Hind B1_4000092CEL  MNAO7O34..  male NAO7034
NAD7034 Xba B1 4000030.CEL  MAO7O34..  male NAD7034

11. Select the Sample vs. Reference attribute from the drop-down list (Figure 12.25).

NOTE: This step is not required but may be useful if you have assigned attributes to
samples you wish to use as Samples and References.

Figure 12.25 Selecting the Sample/Reference Attribute

Attribute to help identify 5Samplez Files versus Reference Files

<Select Attributes w

¢Select Attributes

Like] Sample Date R
Sample D
Sample Mame
Sample Project
Sample Type
Sample ger

The files are sorted by the sample/reference attribute (Figure 12.26).
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Figure 12.26 Sorted by Enzyme Set and Sample/Reference attributes

Available Files [172, zorted on zample/reference attiibute, then enzyme zet attribute]

CEL File: Mame CHPFile ...  Ca.. Ref... Sample D L

MAT2874_¥ba H1_4000355.CEL  MWAT2874..  male  Ref MAT2E874
MAT287E5_Hind HZ_4000092.CEL  MWAT2875..  female Ref MATZE7E
MAT2875_xba HZ_4000355.CEL  MWAT2875..  female Ref MNATZE7S
MA12878 Hind HE 4000032 CEL  WA12378..  female Ref MA12878
MAT2878_¥ba HE_4000355.CEL  WAT2878..  female Ref MAT2E878
MAT2391_Hind H4_4000092.CEL  MWAT2391..  male  FRef MA12831
MAT2891_xba _H4_4000355.CEL  MWAT2831..  male  Ref MNA12531
MA12832_Hind HE 4000032 CEL  WA12332..  female Ref MA12832
M&T12892_¥ba HE_4000355.CEL  WAT2892..  female Ref MA12892
MA0E395_Hind B4_4000092.CEL  MWAODE333..  male  Sample MAOE333
M&06335_ba B4_4000030.CEL  MWAODG33I3.. male  Sample MAOB333
MAODEII4_Hind A7 3005533 CEL  WADEIFL.. male  Sample MNAODE334
MA0E3I3d_xba A7 _3005528.CEL  WAODB334..  male  Sample MNAOE334
MADFO00_Hind A8 3005633.CEL  WAODFOOOD..  female Sample MNAO7OO0
MAODFO00_+ba_ A5 3005528.CEL  WAOVOOOD..  female Sample MAO7OOO0
WAOYOT3_Hind_A12_4000032.CEL WADYOTS..  femals Sample MNAOD7P013
MADFINS_¥ba A12 3005528 CEL WAODVDY..  female Sample MNAOD7O019

12. Select files in the Available Files list (Figure 12.27).
Click the Add button to add data to the Sample Files list or Reference Files list.
Click the Remove button E] to remove data from a list.
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Figure 12.27 Moving files in the Select Files dialog box

CN and LOH Analysis for Unpaired

Enzyme set’s shared attribute [<ba/Hind sets share thiz attribute] Attribute to help identify Samples Files versus Reference Files
Sample 1D A4 | | Feference w |
Available Files [172, zorted on sample/reference attibute, then enzyme zet attribute] Sample Files (0] Reference Files (0]
CEL File Mame CHF Fil Co..  Ref.. | SampleID L] CELFil.. CEL File...
] ]
W W

w Select Files

[ ALY ALY ALY L

<= Click buttons to s

move to list

[£3

Select Results Group ak.

If the files in the Available Files list are highlighted, you will not be able to move them to the Sample
or Reference lists until you have selected a results group for the file (Figure 12.28).

Figure 12.28 Highlighted file (need to select Results Group)

MA12234 S CEL  MATZ234 Sty brlmm.chp  female
MA12264 Mep CEL <Select Resultz Group: male
MA12264 St CEL  MA12264 Sty brmm.chp  male

See Selecting Results Groups on page 223 for more information.
13. Click the Up and Down buttons to change the file’s position and align arrays by enzyme set.

NOTE: The reference set for unpaired analysis for Human Mapping100K/500K (CN4)
analysis should consist of at least 25 samples, preferably all female. Reference samples
should all be female for best results on the X chromosome. If X chromosome information
is not important, male samples may be used in the reference set. For more information,
see the Affymetrix website for the white paper “Copy Number and Loss of Heterozygosity
Estimation Algorithms for the GeneChip Human Mapping Array Sets”

NOTE: You can also change the sort order of the Sample and Reference files list by clicking
on the column headers in the list.
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For more information about using shared attributes to pair files by enzyme set or sample/reference
group, see Using Shared Attributes to Group Samples on page 226.

14. Click OK.

n IMPORTANT: The Copy Number and LOH output files will be named using the Enzyme Set
attribute for the arrays.

Different progress windows open as the analysis proceeds.

The Copy Number and LOH files use different naming conventions depending upon whether array
enzyme sets are matched or not:

= [farray enzyme sets are being matched in the analysis, the output files are named using the Enzyme
Set attribute for the arrays.

» [f array enzyme sets are not being matched in the analysis (if only CEL files processed using a
single enzyme are being analyzed), the output files are named using the CEL file name for the
Sample file.

After generating the Copy Number and/or LOH files, you can:

View the QC data in the Copy Number QC Summary Table for 100K/500K on page 231
n Generate a Segment Report (page 285)

n View the CN/LOH/CN Segment data in the GTC Browser (page 305)

n Export data to other software (page 307)

The data file format is described in Copy Number/LOH File Format for Human Mapping 100K/500K
Array Data on page 221.

The data file format is described in Copy Number/LOH File Format for Human Mapping 100K/500K
Array Data on page 221.

Copy Number/LOH File Format for Human Mapping 100K/500K Array Data
The copy number and LOH data are in separate files for Human Mapping 100K/500K array data.

The Copy Number and LOH use different naming conventions depending upon whether array enzyme
sets are matched or not:

If array enzyme sets are being matched in the analysis, the output files are named using the Enzyme
Set attribute for the arrays.

If array enzyme sets are being matched in the analysis (if only CEL files processed using a single
enzyme are being analyzed), the output files are named using the CEL file name for the Sample file.

Header Section

The resulting CN4.cnchp and CN4.lohchp data files contain the following information in the header:

Information about the array (number of SNPs, probe array type, and library file)

Algorithm parameters and command line that was executed (e.g. all advanced parameters that were
used)

Workflow (e.g. paired copy number)
Sample Name
Reference file(s) used

Data Section - For *.CN4.cnchp (Copy Number) Files
The resulting *.CN4.cnchp data files contain the data shown in the table below (Table 12.1).

'<x NOTE: Those values that are labeled “paired analysis only” require that the Generate Allele-

Specific Copy Number check box is selected in the Advanced Analysis options.
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Table 12.1 Data items for CNCHP files

Item Description

ProbeSet SNP ID

Chromosome Chromosome number
Position Physical position of the SNP
Log2Ratio Smoothed Log?2 ratio value

HmmMedianLog2Ratio

Median Log2 ratio value of all contiguous SNPs in the given HMM copy number
state segment

CNState HMM copy number state

NegLog10PValue Negative Log10 p-value indicating how different the median Log2 ratio of the
HMM state is from the normal state (CN State 2) for that particular sample

Log2RatioMin Smoothed Log2 ratio value for the allele with the lower signal intensity (paired

analysis only)

HmmMedianLog2RatioMin

Median Log2 ratio value of all the contiguous SNPs in the given HMM copy
number state segment of the allele with the lower signal intensity (paired
analysis only)

CNStateMin

HMM copy number state of the allele with the lower signal intensity (paired
analysis only)

NegLog10PValueMin

Negative Log10 p-value indicating how different the median Log2 ratio of the
HMM state of the allele with the lower signal intensity is from the CN 2 State
for that particular sample (paired analysis only)

Log2RatioMax

Smoothed Log2 ratio value for the allele with the higher signal intensity (paired
analysis only)

HmmMedianLog2RatioMax

Median Log2 ratio value of all the contiguous SNPs in the given HMM copy
number state segment of the allele with the higher signal intensity (paired
analysis only)

CNStateMax

HMM copy number state of the allele with the higher signal intensity (paired
analysis only)

NegLog10PValueMax

Negative Log10 p-value indicating how different the median Log2 ratio of the
HMM state of the allele with the higher signal intensity is from the CN 2 State
for that particular sample (paired analysis only)

Chip#

The Array ID (1 or 2) where the SNP resides:
1 =The first array in the virtual set as displayed in the Sample List box.
2 = The second array in the virtual set as displayed in the Sample List box.
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Data Section - For *.CN4.lohchp (LOH) files
The resulting *.CN4.lohchp data files contain the data shown in the table below (Table 12.2).

Table 12.2 Data for LOH files

Item Description

ProbeSet SNP ID

Chromosome Chromosome number

Position Physical position of the SNP

Call Genotype call for the tumor/test sample

RefCall Genotype call for the paired reference sample (paired analysis only)

RefHetRate Heterozygosity rate of the given SNP in the reference samples (un-paired analysis only)

LOHState 1=LOH and 0=Retention

LOHProb Likelihood that a SNP is in LOH state (closer to 1 indicates a strong likelihood of LOH)

RetProb Likelihood that a SNP is in Retention state (closer to 1 indicates a strong likelihood of
Retention)

Selecting Results Groups

If a CEL file selected for CN/LOH analysis has more than one set of genotype results, you will see the
file highlighted in the Available files list (Figure 12.29).

Figure 12.29 Highlighted files in the Available Files list

Select Files: CN and LOH Analysis for Paired gl

Enzyme set’'s shared attibute [Nsp/Sty sets share this attribute] Attribute to help identify Samples Files versus Reference Files

| Subject IDv

Available Files [12. sorted on sample/ieference attribute, then enzyme et attribute] Sample Files (0] Reference Files (0]

“w | Mote: for paired analysis the Enzpme set
attribute will be uzed for output file name

4 | Mote: for paired anal}!sis the pairing of sample and
reference is by order in the lists below

CEL File Mame

NA10855_Finhsp.CEL
MA10855_FinSty. CEL
MAT1831_Finhsp CEL
MA11831_FinSty. CEL
NA12234_FinNsp. CEL
MA12234_FinSty CEL
NA10853_Finhsp. CEL
NA10853_FinSty. CEL
MA10851_Finhlsp CEL
MA10851_FinSty. CEL
NA12057_Finhsp, CEL

MA12057_FinSty. CEL

CHP File Mame

MAT0855_FinMzp.bilmm.chp  female  Dizeazed
MNaT0855_FinStybimrm.chp  female  Diseased
<Select Results Group> male Diseased
<5Select Results Group>» male  Dizeazed
MNa12234_FinMsp.bilmm.chp  female  Diseased
MN&12234_FinSty bilmrm.chp  female  Diseased
MNAT0BE3_FinMzp.bimm.chp  femals  Mormal
MNaT0BE3_FinStybimrm.chp  female  Mormal
<Select Results Group> male  Mormal
<5elect Results Group>» male  Mormal
Na120587_FinMsp.bilmm.chp  female  Mormal
MNa12067_FinSty.bilmm.chp  female  Momal

Co. Tissu.. CELFil CEL File:

OO@EEFO0DDEE

Cancel

This will occur if a particular CEL file has been genotyped in more than a single batch, or if the same
CHP file is present in more than one results group (Figure 12.30).

In the example below, the male sample has been separated out into an additional results set.
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EIE G_encut_l,lpe Results

201101 26_153904_CHP_Mapping250K_Mzp
201101 26_153304_CHP_Mapping250k_Sty
b ale_t apping2a0k._Msp

L Male Mapping2B0F,_Sty

The figure below (Figure 12.31) shows the full results set with all results files.

[ CHP Summary: 500K Paired/20110126_153904_CHP_Mapping250K_Nsp _
Default Yiew iﬁ = - | @ 3 | 9 %l ET ECE.
File computed_gender | call_rate | File Date [LIC Call R ate

P 1 NAT05T_FirNsp.brimm.chp | male 9971172 | 1/26/2011 247 PM | 98,93

3 MAT0855_FirMsp.brmm chp | female 9970042 | 1/26/2011 247 PM | 98,82

3 N&T0863_FirMsp.brirmm chp | female 99.4441 | 1/26/2011 247 PM | 98.03

4 N&T1831_FinNsp.brirmm chp | male 9975536 | 1/26/2011 247 PM | 99.09

E | N&12057_FinMsp.brmm,chp | female 9938293 | 1/26/2011 247 PM | 97.55

B MN&12234_FirNsp.bimm chp | female 9975068 | 1/26/2011 247 PM | 99.21

The figure below (Figure 12.32) shows the male results set with data from male samples.

I-_l.:h CHP Summary; 500K, Paired/M ale_Mapping250k,_Msp _
e

Defaulk Wi ~ ﬁ = - | @ 4 | 9 %l ET

File computed_gender | cal_rate | File Date GG Call R ate
L MNA10851_FinM zp. brlmnn.chp | male 99.71172 | 1/27/2011 334 P | 9393

2 MNA11831_FinMzp. brimmn. chp | male 9375536 | 1/27/2011 3:34 P | 33.09

You will not be able to select the highlighted files and move them to the Sample or Reference Files lists
until you choose a CHP file from a results group.

To select the Results set for a file:
1. Select the CEL file name and click the Select Results Group button (Figure 12.33).
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Figure 12.33 Selecting CEL file name

Select Files: CN and LOH Analysis for. Paired

Enzyme zet’s shared attribute [Msp/Sty sets share this attribute] Attribute to help identify Samples Files versus Reference Files

Subject ID v | Hate: for paired analysis the Enzyme et | Tissue State 2 | Mate: for paired analysis the paiiing of sample and
attribute will be used for output file name reference is by order in the lists below

Available Files [12, sorted on zample/reference attribute, then enzyme set attribute] Sample Files (0] Reference Files (0]
CEL File Mame CHP File Mame Co..  Tissu.. g CELFil.. CEL File...
MA10855_FinMep. CEL MAT0855 FinMsp.brimm.chp female Dizeased A

MAT0855_FinSty CEL  MAT0855 _FinStybrimm.chp  female  Dizeased A T S

2 n up> ¥ Select File

MaT11831_FinStw.CEL  <Select Results Group: male  Diseazed B v v

Ma12234 FinMep CEL MA12234 FinMsp.brimm.chp female Diseased C

Ma12234 FinStw.CEL  MAT2234 FinStybrimm.chp  female Diseased C

MAT0863_FinMep. CEL MAT0863_FinMsp.brimm.chp  female  Mormal A

MAT0863_FinSty. CEL - MAT0863_FinSty brimm.chp  female  Mormal A

MaA10851_FinMep.CEL <Select Results Group: male  Mormal B

MAT0851_FinStw.CEL  <Select Results Group: male  Mormal B

Ma12057_FinMep. CEL MAT2057_FinMsp.brimm.chp  female  Mormal C

Ma12057_FinSty.CEL - MAT2057_FinSty.brimm.chp  female  Mormal C + +

Click button

The Select Results Group dialog box opens (Figure 12.34).

Figure 12.34 Select Results Group dialog box.

Select a penotype results group @

20110126_153304_CHP_Mapping250k_MNzp

kale_kMapping

k. ] [ Cancel

2. Select the Results group with the file you wish to use and click OK.
The file in the Available Files list displays the CHP file name (Figure 12.35).
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Figure 12.35 File with selected Results Group

MA12234 S CEL  MATZ234 Sty bidmm.chp  female
MAT12264 MNep CEL MATZ264 Mspbimm.chp  male
MA12264 St CEL  MAT1Z2264 Sty brmm.chp  male

You can now select the file and move it to the Sample Files List or Reference Files list.

Using Shared Attributes to Group Samples
Attributes in the array files ((ARR, .XML) can be used to group samples for different analysis types.

You assign a common attribute to:

= Pair the two different enzyme set arrays arising from the same biological source/state.

The Enzyme Set shared attribute FUNCTIONALLY couples the two array enzyme set types from the
single biological sample, inextricably linking and interleaving the data together in the resulting single
cnchp file (and/or single lohchp file). The Enzyme Set Attribute is a functional attribute required by
GTC software to enable the CN4 algorithm to run correctly when paired CN/LOH or unpaired enzyme
set arrays are analyzed for CN/LOH.

= Match up arrays for paired analysis from the same sample.

The Sample/Reference pairing sorts out the list and is therefore helpful, but optional, and is not
required by the algorithm in any way.

Using shared attributes allows you to sort files for easier selection and informs you if you have made
certain mistakes in pairing files.

Enzyme Set Shared Attribute (Functionally required in all paired and enzyme set unpaired
Copy Number/LOH analysis)

The Human Mapping 100K and 500K arrays use two different physical arrays to cover the entire set of
SNPs.

= Human Mapping 100K includes the following arrays:
o Mapping50K_Xba240
o Mapping50K_Hind240
= Human Mapping 500K includes the following arrays:
o Mapping250K_Nsp
o Mapping250K_Sty
Running the same biological sample on both arrays in a set is necessary to completely cover the genome.

You can group analysis results from the two arrays for one sample into one copy number data (CNCHP)
file using the Enzyme Set Shared Attribute to group arrays.

It is necessary to match enzyme sets with the Enzyme Set Attribute, whether you are performing a paired
or unpaired CN/LOH analysis.

To group samples using enzyme set attributes:

1. Put the Sample (ARR or XML), Intensity (CEL) and Genotyping (CHP) files for both array types in
the same data set.

2. Specify the necessary attributes for Enzyme Set in the Sample files. This should be done during initial
sample registration, but you can add and edit the attributes using GCOS or AGCC later on.

Each pair of enzyme set arrays needs to be assigned at least one shared attribute unique to the CN/
LOH analyses of which it will be a part. For example, in the figure below (Figure 12.36), the
Patient_State attribute is the attribute used to pair the enzyme set arrays from a single sample.



Chapter 12 | Copy Number & LOH Analysis for Human Mapping 100K/500K Arrays 227

Figure 12.36 Table of sample files (run as array sets) displaying different sample
attributes (for example, Patient_State) that can be used to pair the sample sets
File ::I':)atient Fatient_State ?ameple Gender | File Date gatlfpl_lx: el
P 1 |NATOEST_MspARR |4 & _Disease  |Disease  |M 10/24/2007 %03 PM | 1
2 | NATOBS1_StyARR |4 & _Disease  |Disease  |M 10/24/2007 %03 PM | 1
3 |NAT0855_MspARR B B_Momal | Momal M 10/24/2007 %03 PM | 1
4 |NAT0SS5_StyARR |B B_Momal | Momal M 10/24/2007 %03 PM | 1
5 | NAT0BG3_MspARR B B_Disease | Disease  |M 10/24/2007 %03 PM | 1
§ | NATDBG3_StARR |B B_Disease | Disease  |M 10/24/2007 %03 PM | 1
7 | NATIB31_MspARR |4 A Momal | Nomal M 10/24/2007 %03 PM | 1
8 |NATIBII_StyARR |4 A Momal | Nomal M 10/24/2007 %03 PM | 1
3 | NAT2056_MspARR |C C_Disease  |Disease  |M 10/24/2007 %03 PM | 1
10 | NAIZ0GE_SwARR |G C_Disease  |Disease  |M 10/24/2007 %03 PM | 1
11 |NA12067_NspARR | D D_Mormal | Momal F 10/24/2007 %03 PM | 1
12 |NAIZ067_SwARR | D D_Mormal | Momal F 10/24/2007 %03 PM | 1
13 |NA12234_NspARR | D D_Dissase | Disease  |F 10/24/2007 %03 PM | 1
14 |NA1ZZ34_SwARR D D_Dissase | Disease  |F 10/24/2007 %03 PM | 1
15 | NA12264_NspARR | E E_Disease  |Disease  |M 10/24/2007 %03 PM | 1
16 | NA1Z264_ShARR | E E_Disease  |Disease  |M 10/24/2007 %03 PM | 1
17| NA12707_NspARR | E E_Momal | Momal M 10/24/2007 %03 PM | 1
18 | NAIZ707_SARR |E E_Momal | Momal M 10/24/2007 %03 PM | 1
19 | NAIZTIE_NspARR |G C_Momal | Momal M 10/24/2007 %03 PM | 1
20 | NAIZTIE SwARR |G C_Momal | Momal M 10/24/2007 %03 PM | 1

Sample vs. Reference Shared Attribute (Helpful but never required for analysis)

This attribute pairing is useful when performing paired CN analysis; it enables sorting the Sample/
Reference data for easier selection and provides a basic check to make sure they were not mixed up.

To group files using Sample/Reference attributes:

1. Put the Sample (ARR or XML), Intensity (CEL) and Genotyping (CHP) files for both array types in
the same data set.

2. Specify the necessary attributes for Sample vs. Reference in the Sample files. This should be done
during initial sample registration, but you can add and edit the attributes using GCOS or AGCC later
on.

A Sample vs. Reference attribute should be designated for the files. All Sample files should be
assigned one attribute value, and all Reference files should be assigned a different attribute value.
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Figure 12.37 Table of Sample Files paired by Sample type attribute
File ::I':)atient Fatient_State ?j;neple Gender | File Date gatlfpl_lx: el
P 1 NAIDSSI_MspARR A 4 Disease | Discase | M 10/24/2007 203 PM |1
2 |NAIDEST_StpARR |A 4 Disease | Discase | M 10/24/2007 203 PM |1
3 |NA10E55_NspARF B E_Momal | Marmal M 10/24/2007 203 PM |1
4 |NADES5_SARR B E_Momal | Marmal M 10/24/2007 203 PM |1
5 | NAIDEG3 NspARFR B E_Disease | Disease M 10/24/2007 203 PM |1
F | MNAIDEG3 SwARR B E_Disease | Disease M 10/24/2007 203 PM |1
7 |NAT1831_NspARR | A & _MNamal | Mormal M 10/24/2007 203 PM |1
5 |NATIE31_StARR |A & _MNamal | Mormal M 10/24/2007 203 PM |1
9 |NA12055_NspARR |C C Disease | Disease M 10/24/2007 203 PM |1
10 |MNA12055_StpARR |C C Disease | Disease M 10/24/2007 203 PM |1
11 |NA12057_NspARR | D D_Momal | Marmal F 10/24/2007 203 PM |1
12 |NA12057 StpAFRR |D D_Momal | Marmal F 10/24/2007 203 PM |1
13 |NA12234 NspARR |D D_Disease  |Disease  |F 10/24/2007 203 PM |1
14 |NA12234 SRR |D D_Disease  |Disease  |F 10/24/2007 203 PM |1
15 | NA12264 NspARFR | E E Disease | Disease M 10/24/2007 203 PM |1
16 | MNA12264 SwARR |E E Disease | Disease M 10/24/2007 203 PM |1
17 | NA12707_NspARFR | E E_Momal | Marmal M 10/24/2007 203 PM |1
18 | NA12707_SARR |E E_Momal | Marmal M 10/24/2007 203 PM |1
19 |NA12716_NspARR | C C_Momal | Marmal M 10/24/2007 203 PM |1
20 |NAI2716_StpARR |C C_Momal | Marmal M 10/24/2007 203 PM |1

Example

As an example, the figure below (Figure 12.37) displays files for paired analysis on two sample types
(Diseased/Normal) from five sources, A, B, C, D, E

Human Mapping 500K arrays are being used, so the samples for each sample type (Diseased or Normal)
from each source needs to be run on two arrays, one for each enzyme set, for a total of twenty arrays.
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Figure 12.38 Table of files and attributes with Source and Sample type
Source S?;nppele
File rl'jatient Patient_State ?j;neple Gender | File Date galf_ll_lzpl'l; =l
o MAT0851_MspaRA A &_Disease Disease i 10/24/2007 303 PM |1
2 MAT0351_StwaRR (A &_Disease Disease i 10/24/2007 303 PM |1
3 MAT0855_Msp.ARR B B_Marmal Marmal [ 10/24/2007 303 PM |1
4 MAT0855_StwARR B B_Marmal Marmal [ 10/24/2007 303 PM |1
5 NAT08E83_Msp.ARR B B_Disease Disease M 10/24/2007 303 PM |1
G MAT0ZE3_StwARR B B_Dizease Disease [ 10/24/2007 303 PM |1
7 MAT1831_MspsRR | A &_Mormal Marmal b 10/24/2007 303 PM |1
8 MAT1831_StwARR (A &_Mormal Marmal b 10/24/2007 303 PM |1
9 MAT2086_M:p.ARR C C_Dizease Diseasze M 10/24/2007 303 PM |1
10 |MAT2056_StwARR | C C_Dizeaze Digeaze b 10/24/2007 303 PM |1
11 MAT2057_Msp ARR | D D_Mormal Moarmal F 10/24/2007 303 PM |1
12 |MAT2057_StwaRR (D D_Mormal Moarmal F 10/24/2007 303 PM |1
132 |MAT12234_MspARR (D D_Dizeasze Dizeaze F 10/24/2007 303 PM |1
14 |MAT2234_StwARR (D D_Diseasze Diseasze F 10/24/2007 303 PM |1
15  |MAT2264_MspARR E E_Dizeasze Diseasze M 10/24/2007 303 PM |1
16 | MA12264 SwaRR E E_Disease Disease M 10/24/2007 303 PM |1
17 MNATZF07_MspaRR | E E_Marmal Mormnal M 10/24/2007 303 PM |1
18 |MATZ2707 _StwaRR O E E_Marmal Moarmal M 10/24/2007 303 PM |1
19 |MATZA1E_MspasRA | C C_Marmal Moarmal M 10/24/2007 303 PM |1
20 |MATZFIE_StwARR | C C_Marmal Moarmal M 10/24/2007 303 PM |1

Sorting the available files by enzyme set results in the following (Figure 12.39):
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Figure 12.39 Auvailable files Sorted by Enzyme Set Attribute

Source A

Source B

Source C

Source D

Source E

Available Files (20, zorted on sample/reference attribute, then enzyme zet attribute)

CEL Filz Mame

NA1085T_Msp.CEL
NA10851_Sty CEL
NA11E31_Nsp.CEL
NA11831_Sty CEL
NA10853_Nsp.CEL
NA1D853 Sty CEL
NA10855_Msp.CEL
NA10855_Sty CEL
N&12056_Nsp.CEL
NA12056_Sty CEL
Na12716_Nsp.CEL
N&12716_Sty CEL
N&12234_Nsp.CEL
NA12234_Sty CEL
NA12057_Msp.CEL
NA12057_Sty CEL
Na12264 Nsp.CEL
NA12264_Sty CEL
N&12707_Msp.CEL

MNATZF07_She CEL

CHP File M ame

MA10851_Mep.brimm. chp
MA10851_Sty.brirmm. chp
MA11831_Map.brimm. chp
MA118231_Sty.brirmim. chp
MA108E3_Mzp brimm. chp
MAT08E3_ Sty brirmm. chp
MAT0855_Mep.brimm. chp
MA10855_5ty brimm.chp
MA12086_Mzp.brimm.chp
MA12086_Sty.brirmm. chp
MA12716_Map.brimm. chp
MA12716_Sty.brimm. chp
MA12234_Mep.brimm. chp
MA12234_ Sty brirm. chp
MA12057_Mep.brimm. chp
MAT12057_Sty brimm.chp
MA12264 Map.brimm. chp
MAT2264 Sty brirmim. chp
MA12707_Mzp brimm.chp
MAT2707_Sty brmm.chp

Co...

male
male
rmale
male
female
female
femnale
female
male
male
rmale
male
femnale
female
femnale
female
rmale
male
male
male

Fatient...

A Diseaze
A_Diseaze
A_Marmal
A_Marmal
B_Dizeaze
B Dizeasze
B_Mormal
B_Marmal
C Dizeaze
C_Dizeasze
C_Marmal
C_Mormal
D_Dizeaze
D_Dizeaze
D_Marmal
D_Marmal
E Dizease
E_Dizease
E_Muarmal
E_Marmal

Each sample from diseased tissue is given the value “Disease” in the Sample type attribute, while each
sample from normal tissue is given the value “Normal.” The samples can be sorted again on the sample

type attribute, as shown in the figure below (Figure 12.40).

Figure 12.40 Sorted by Enzyme Set and Sample/Reference attributes

CEL File Mame

NA10851_Mep. CEL
NA10E5T_Shy.CEL
NA10853_Nep. CEL
NA10853_Sty. CEL
NA12056_Msp. CEL
N1 2056_Sty. CEL
NA12234_Nsp.CEL
NA12234_ Sty CEL
NA1 2264 Nsp.CEL
NA12254 Sty CEL
NAT1E3_Nsp.CEL
NAT1E31_Shy CEL
NA10855_Nsp. CEL
N1 08555ty CEL
NA1271E_Nsp. CEL
Na1 27165ty CEL
Na12057_Mep.CEL
Na1 2057 Sty CEL
NA12707_Mep. CEL
NA1 2707 Sty CEL

CHP File Mame

MAT0851_Mzp.brimm. chp
MAT0851_ Sty brlrrn.chp
MAT0863_Mzp brimm. chp
MAT08E2_Sty. brlmrn.chp
Ma12056_Mzp brimm. chp
MAT2086_Sty. brlmrn.chp
Ma12234_Mzp.brimm.chp
MAT2234_ Sty brlmrn.chp
M&12264 Mzp.brimm. chp
MAT2264_ Sty brlmrn.chp
M&11831_Mep.brimm. chp
MATT1831_Sty brlmrn.chp
MA10855_Mzp.brimm. chp
Ma10855_Sty brlmm.chp
MA12716_Mzp.brimm. chp
MAT2716_Sty brlrrn.chp
MAT12057_Mzp.brimm. chp
MAT2057_ Sty brlrrn.chp
MA12707_Mezp.brimm. chp
MATZ707_Sty bilmm.chp

Co... Sam... | Patient...
male  Digeaze A_Dizeaze
male  Disease A_Dizeaze
female Dizeaze B_Dizeaze
female Disease B_Dizeaze
male  Diseaze C_Dizeaze
male  Digease C_Dizeaze
female Dizeaze D_Dizeaze
fermale Digeaze D_Dizeaze
male  Disease E_Dizease
male  Digeaze E_Dizeaze
male  Maormal A _Marmal
male  Mormal  A_Momal
fermale  Mormal  B_Momal
female Mormal  B_Momal
male  Mommal  C_Momal
male  Maormal  C_Marmal
ferale Mormal  D_Mormal
fermale  Marmal  D_Mormal
male  Mormal  E_Momal
male  Maormal  E_Mormal

Available Files (20, zorted on zampledreference attibute, then enzyme set attribute]

Disease
Sample type

Normal
Sample type

This allows the files to be paired up by Enzyme set and by sample/reference pair, as shown in the figure

below (Figure 12.41).
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Figure 12.41 Selected array files, paired by enzyme set and sample type
Sample Files [10] Reference Files [10]

CEL File Marme Sample Type Patient_State CEL File Mame Sampl... Patient_State
M&10851_Msp.CEL  Dizease A_Diseaze M&11831_Msp.CEL MHarmal A_Mormal
RA10851_Sty CEL Dizeaze A_Dizeaze I M&11831_Sty CEL MHarmal A_Mormal
Ma10863_Msp.CEL  Dizeasze B_Dizeaze Ma10855_Msp.CEL Mormal B_Mormal
MAT08E3_Sty CEL Dizeaze B_Diseaze W M&10855_Sty CEL Harmal B_Marmal
Ma12056_Mzp.CEL  Dizeaze C Dizeaze Ma12716_Mep.CEL Mormal C_Mormal
M1 2086_Stw CEL Diseaze C_Diseaze M&12716_Sty CEL Marmal C_Maormal
Ma12234 MspCEL  Dizeasze [D_Diseaze Ma12057_Msp.CEL MHarmal D_Marmal
Ma12234 St CEL Dizease D_Dizeaze Ma12057_Ste.CEL Mormal D_Mormal
Ma12264 MspCEL  Dizeasze E_Diseaze M&12707_Msp.CEL Harmal E_Marmal
Mal2264 St CEL Dizeaze E_Dizeaze MaT2707_St.CEL Mormal E_Mormal

Copy Number QC Summary Table for 100K/500K

The Copy Number QC Summary Table displays QC information about the copy number and LOH
analyses.

Use the GTC Browser (page 305) to view Copy Number, LOH, and CN Segments data in a genomic
context.

The Copy Number QC Summary Table uses all the table options as described in Table Features on
page 198.

To open the QC Summary table:

= Right-click a Copy Number/LOH Results set and select Show Copy Number QC Summary Table; or

From the Workspace menu, select Copy Number/LLOH Results > Show Copy Number QC Summary
Table.

The QC Summary table opens (Figure 12.42).

Figure 12.42 Copy Number QC Report for 100K arrays, all columns view
T Copy Number BC Report 500K Paied/20110126_162045_CNCHP [
IGR View =per AN REENE R R =
File Bounds File Date chipl-&lLIGR chip1-Chrl.IQR chip1-Chr2 QR chip2-4ll.I0R chip2-Chr1.IQR chip2-Chr2 QR
» 1 | ACNdcnchp In 14262011 433 . | 02177572 0.7158052 0.2153818 01995575 01936433 0.1991545
2 | B.CN4.cnchp In 14262011 433 . | 01963554 01905155 01947231 01757605 01732085 01738576
3 | C.CN4.cnchp In 14262001 433 . | 012645041 0. 254967 0. 2537557 0. 205656 0.2039338 0.2040175
4 | ACN4lohchp 142642011 4:35 .
5 | B.CN4lohchp 142642011 4:36 .
§ | C.CN4lohchp 142642011 4:37 .
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The following information is displayed for Human Mapping 100K/500K arrays in All Columns View:

File File name.

Bounds In or out of QC bounds. See Setting QC Thresholds on page 312 for more information.
IQR for all Interquartile range average for all chromosomes.

chromosomes The interquartile range (IQR) of the un-smoothed log2ratio smoothed total CN is

displayed for each sample. The IQR values are displayed for each chromosome as well as
for the whole sample. In a paired analysis, the IQR values are reported for each allele
independently.

The interquartile range is a measure of dispersion or spread. It is the difference between
the 75th percentile (often called Q3 or 3rd quantile) and the 25th percentile (Q1 or first
quantile). The formula for interquartile range is therefore: Q3-Q1. Since the IQR
represents the central 50% of the data, it is not affected by outliers or extreme values and
is hence a robust measure of dispersion. In general the sample-level IQR should be
comparable to the chromosomal IQR for the given sample. A discordance in a
chromosomal observation is potentially indicative of a biological change.

IQR for individual Interquartile range for each individual chromosome.
chromosomes
File Date Date the file was created.

Changing Algorithm Parameters for Human Mapping 100K/500K Analysis

You can change algorithm parameters for the copy number and LOH analysis for Human Mapping 100K/
500K arrays.

To open the Configurations dialog box:

1. From the Edit menu, select Copy Number Configurations > New Configuration.
The Select Probe Array Type dialog box opens (Figure 12.43).

Figure 12.43 Select Probe Array Type dialog box

Select a probe array type
GenomewideSHP_EB
I apping1 00K,
I appingB00K,

Name

2. Select Mappingl1 00K or Mapping500K from the list and click Select.
The Copy Number/LOH Configuration Options dialog box opens (Figure 12.44).
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Figure 12.44 Basic Configuration Options for Human Mapping 100K/500K arrays

Copy Number / LOH Configuration, Options {(Mapping500K)

Resztnct by Fragment Size
[] Restict Analyzis to SMPs on Fragment Sizes Fanging

Min [bp] Max [bp]
Marmalization
(%) Quantile () Median

Copy Mumber Parameters
Generate Allele Specific Copy Mumber

Genomic Smoothing kb

[ Save bz ][ Default ] [.ﬂ.dvanced Optiohz » H Save

] [ Cancel

3. Enter values for configuration Options.
The parameters are described in:
m Basic Options on page 234
= Advanced Options on page 237
4. Save the new configuration file:
= To save as new configuration: Click Save As.
= Save as default configuration: Click Default.

To edit a previously created Configuration.

1. From the Edit menu, select Copy Number Configurations > Open Configuration.

The Open dialog box opens (Figure 12.45).

Figure 12.45 Open dialog box
new_F00K,
MHame | [ Open ]




Chapter 12 | Copy Number & LOH Analysis for Human Mapping 100K/500K Arrays 234

2. Select the configuration file to be edited and click Open.
The Basic Options dialog box opens.
3. Enter values for configuration Options.
The parameters are described in:
= Basic Options on page 234
» Advanced Options on page 237

Basic Options
The basic options are displayed when the dialog box first opens (Figure 12.46).

Figure 12.46 Basic Configuration Options

Copy Number / LOH Configuration Options (Mapping500K)

Restrict by Fragment Size
[ ] Restrict Analysiz to SMPz on Fragment Sizes Fanging

kin [bp] kax [bp]
MHaorrmalization
(*) Quantile ) Median

Copy Humber Parameters
Generate Allele Specific Copy Mumber

Genomic Smoathing kb

[ Save Az ] [ Drefault ] [.-’-‘-.dvanu:ed Optiong > ] [ Save ] [ Cancel

The Basic Options allow you to change parameters for:
» Restrict by Fragment Size on page 234

» Normalization on page 235

» Copy Number Parameters on page 235

See below for an explanation of these parameters.

Restrict by Fragment Size

This option enables the analysis to be performed on only a subset of SNPs based on the fragment size
where the SNPs reside (Figure 12.47). By default, this option is unchecked and all SNPs are included in
the analysis.
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Figure 12.47 Restrict by Fragment Size

Festrict by Fragment Size
[ 1 Restrict Analysiz to SMPz on Fragment Sizez Fanging
Min [bp] M ax [bp)

from {u]

To enable this option:
1. Check the box next to Restrict Analysis to SNPs on Fragment Sizes Ranging.
2. Enter the size of fragments that you want to be included in the analysis.

3. Proceed to further customize the analysis configuration as outlined below or save the configuration
changes to exit the dialog box.
Normalization

This option enables specification of the probe-level normalization. Select one of the following two
options in the Normalization group box (Figure 12.48).

Figure 12.48 Normalization group box
MNormalization
(*) Quantile ) Median
Quantile

Quantile normalization performs a sketch normalization, based on perfect match (PM) probes across the
CEL files. Quantile is the default setting.

Median

Median scaling performs a linear scaling based on the median of all CEL files included in the analysis.
All PM and mismatch (MM) probes are included to compute the median intensity of a CEL file.

Copy Number Parameters

Figure 12.49 Copy Number Parameters

Copy Mumber Parameters
Generate Allele Specific Copy Mumber

Genomic Smoothing 01| mMb

Generate Allele Specific Copy Number

For paired analysis, an allele-specific analysis can be performed on the SNPs, which are heterozygous in
the paired normal. This option can be disabled by unchecking the Generate Allele Specific Copy Number
box.
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Genomic Smoothing

The genomic smoothing option allows the user to specify the genomic smoothing length (in megabases)
to be used. The genomic smoothing that is applied is a Gaussian smoothing. The default bandwidth value
is 100 Kb (0.1 Mb) that results in a window size of 400 Kb. This default is optimized for Human Mapping
500K analyses. For Human Mapping 100K analyses, use 0.5 Mb. Genomic smoothing can be disabled by
applying a smoothing bandwidth of 0 bp. See Copy Number Parameter Settings on page 240 for
recommended CN parameter settings.

I=s NOTE: The smoothing bandwidth should be determined based on the type of aberration in
the sample. For example, if you are interested in small aberrations such as micro-deletions,
you will want to use a smaller genomic smoothing length or no smoothing, comparable to or
less than the size of the micro effect that is being studied. If you are looking for large
chromosomal deletions, you may choose to use a large Mb smoothing bandwidth.
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Advanced Options

Click the Advanced Options button to display the following options (Figure 12.50):

= HMM Parameters
= Post-HMM Processing
= LOH Parameters

Figure 12.50 Options DB with Advanced Options shown

Riestrict by Fragment Size

tin [bp)

Marmalization

() Quantile ) Median

Copy Murber Parameters
Generate Allele Specific Copy Number

Genomic Smoathing tb

Copy Murber Parameters
Hkk pararmeters

Copy Number / LOH Configuration Options (Mapping500HK)

] Restrict Analysis to SMPs on Fragment Sizes Flanging
kax [bp]

o —

Priars

CH State 0 1 2 4 Tatal
Prorvalie | 02/ 02| 02| 02/ o0z2/|
ptandard o9 [ 0.09| | 0.07| [ oog| | 09

Tranzition Diecay ]

Fozt-HMM Processing
Re-adiLizt outlisrs

Threshold far SMP
Outlier Adjustrent

1000 bBp

LOH Pararmeters

HbAM Tranzition Decay tb

Summaries Parameter

[ Save Az ][ Default ]

[ Advanced Options < l [

Save ][ Cancel ]

Copy Number Parameters/HMM Parameters
The Copy Number HMM Parameters adjust (Figure 12.51):
= CN State: Prior Value and Standard Deviation

= Transition Decay
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Figure 12.51 HMM Parameters

Copy Mumber Parameters

Hkdk parameters

Priars

CM State 0 1 2 3 4 Tatal
Prorvalie | 02/ 02/ 02/ 02| 02|
standard - oog] [ ooa| [ 007] [ 0o | 0os)

Transition Decay kb

CN State - Prior Value
A 5-state Hidden Markov Model (HMM) is applied for smoothing and segmenting the CN data.
The HMM has 5 possible states:

State 0 = CN of 0; homozygous deletion
State 1 = CN of 1; heterozygous deletion
State 2 = CN of 2; normal diploid

State 3 = CN of 3; single copy gain

State 4 = CN of 4; amplification

The default for each state is 0.2 indicating that each SNP has equal prior probability of being in any one
of the 5 states. Generally speaking, the prior should not be adjusted unless it is known that the bulk of the
data is comprised of hemizygous deletions. In this case, the prior corresponding to State 1 can be changed
from 0.2 to 0.96 with all other prior states adjusted accordingly to equal a total of 1.

NOTE: The prior values entered are only initial estimates. The HMM optimizes this parameter
based on the data.

Standard Deviation

Standard deviation is one of the parameters that affect the probability with which the underlying CN state
is emitted to produce the observed state. Specifically, it reflects the underlying variance or dispersion in
each CN state. The standard deviation of each underlying state can be adjusted. As a rule of thumb, the
lower the Genomic Smoothing value, a higher standard deviation should be used for each CN state. This
basically implies that with increased noise (due to less smoothing) the variance of the CN states should
be increased.

The default is 0.07 for state 2 and 0.09 for all other states (0, 1, 3, 4). (See Copy Number Parameter
Settings on page 240 for suggested changes to this parameter).

Transition Decay

This parameter controls the expected correlation between adjacent SNPs. The copy number state of any
given SNP is partially dependent on that of its neighboring SNPs and is weighted based on the distance
between them. By adjusting this parameter, neighboring SNPs can either have more or less of a
dependence on each other.

The default value is 10 Mb.
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To reduce the influence of neighboring SNPs, decrease this value (transition faster).

For example, if you set the decay to 1 Mb, and if a given SNP is in CN State 1, the probability that the
flanking SNPs to the right will continue to be in State 1 is much lower compared to the case where the
transition decay is 100 Mb.

To increase the influence of neighboring SNPs, increase this value (transition slower).

Post-HMM Processing

Figure 12.52 Re-adjusting outliers

FPoszt-Hbdk Procezzing
Re-adjust outliers

Threshold for SMP 1000 bp

Outlier Adjustrent

Re-adjust outliers

This parameter enables adjusting the CN state of singleton SNPs in a different state in comparison to the
states of the flanking SNPs.

For example, if there is a single SNP in a 1 Mb region that is called CN State 3 by the HMM, but all
surrounding SNPs are called CN State 2, then by checking the Re-adjust outliers checkbox, this singleton
SNP will be changed from CN State 3 to CN State 2, provided it is within the threshold for SNP outlier
adjustment. See Threshold for SNP Outlier Adjustment

If the surrounding states of the singleton SNP are two different states, the algorithm computes a weight
median to determine which state to assign to the singleton SNP.

NOTE: Weighting of the median is determined by the distance to the flanking SNPs.

Threshold for SNP Outlier Adjustment

This parameter is linked to the re-adjust outliers parameter. It is the distance that is applied to determine
if the flanking SNPs should impact the readjustment of the singleton SNP.

The default value is 1000 bp (the singleton SNP is in the center of this region).

I=3 NOTE: These parameters are highly correlated with the Gaussian smoothing used. If heavily
smoothed (for example, >1Mb), the readjustment should be turned off. If the readjustment
is enabled at the default threshold distance, it may not have any effect.

The readjustment parameter should be disabled for detection of micro-aberrations.
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Suggested Cytogenetics Settings for Human Mapping 100K/500K Arrays

You may wish to save the HMM Parameters settings when performing cytogenetic analysis. Suggested
values are:

Table 12.3 Recommended copy number parameter settings

CN State Prior Value Standard Deviation
0 0.2 0.23

1 0.2 0.23

2 0.2 0.2

3 0.2 0.23

Copy Number Parameter Settings

Analysis can be optimized to the specific copy number experiment by changing the algorithm parameters.
The table below describes a set of recommended parameter settings for some common experimental
conditions.

Table 12.4 Recommended copy number parameter settings

Copy Footprint Restrict by  Ref. Set Probe-level Gaussian HMM HMM HMM Std. Adjust
Number of Change Fragment normalization Smoothing Priors Transition Deviation Outliers
Size (kb) Decay (Mb)
Micro- <4Mb Unpaired > Median Scaling Low Equal <1000 Refer to BW off
deletions 25 versus SD
table
(algorithm in
manual)
Chr X Size of chr X Unpaired >  Quantile 100 Equal 1000 0.09 forstates on
changes 25 0,134&
0.07 for state
2
Trisomy/ Variable Unpaired >  Quantile 100 Equal 1000 0.09forstates on
Disomy 25 0,1,34¢&
0.07 for state
2
Tumor- Variable 1 Median/Quantile 100 Equal 1 0.09forstates on
Normal 0,1,3,48&
pairs 0.07 for state
2
Homozy- Variable Unpaired > Quantile 100 State 10 0.09forstates on
gous 25 0=0.96 All 0,1,3,4&
deletions other states 0.07 for state
=0.01 2
Pseudo- “95 SNPs Unpaired > Quantile 500 Equal 10 0.06 forstates on
autosomal (Nsp) 25 0,1,348&
regions on "140 SNPs 0.03 for state
X (Male) (Sty) 2
Karyotype 1-5 Mb Unpaired > Quantile 50 Equal 1 0.11forstates on
25 0,1,3,4 &0.08
for state 2
FISH (BAC 200 Kb Unpaired >  Quantile 50 Equal 1 0.11forstates on
clones) 25 0,1,3,4 &0.08
for state 2
Analysis of  Variable (exclude Unpaired Quantile 100 Equal 1-100 0.09forstates on
FFPE SNPs on >30 0,1,3,4 &0.07
samples larger PCR for state 2
fragments)
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LOH Parameters

Figure 12.53 LOH Parameters - Advanced Options

LOH Parameters
HbdM Tranzition Decay 10| Mb

Analysis can be optimized to the specific LOH experiment by changing the algorithm parameters.
describes a set of recommended parameter settings for some common experimental conditions.

Table 12.5 Recommended LOH parameters

LOH Reference Set HMM Transition Decay (Mb)
Tumor — Normal Pairs 1 10
Unpaired >30 from mixed population 10
Unpaired ~30 from same population 10
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Copy Number & LOH Analysis for Genome-Wide Human SNP 6.0

Arrays

GTC 4.2 can be used to perform the following analyses for the Genome-Wide Human SNP Array 6.0:
= Copy Number (CN)

= Loss of Heterozygosity (LOH)

The following analyses are performed on the CN data generated during CN/LOH analysis:

= Copy Number Segment Reporting

= Custom Region Copy Number Segment Reporting

NOTE: Copy Number Variation (CNV) analysis is performed in a separate step from CN/LOH
analysis. The CNV data can be viewed in the Heat Map with the CN data. See Chapter 15, Copy
Number Variation Analysis on page 315 for more information.

GTC 4.2 provides an updated default CN configuration file to accommodate updates in CN analysis. For
the configuration type CN/LOH Analysis, the Marker-level Normalization option is set to Median
Autosome in the default configuration file. You can manually change the Marker-level Normalization
option by editing the configuration file (for more details, see Changing CN/LOH Algorithm
Configurations for SNP 6.0 Analysis on page 266).

CN configuration files from GTC 3.0, 3.0.1, and 3.0.2 are automatically updated when GTC 4.2 launches,
or when a new user profile is selected, or when the library path is changed. Configuration files from GTC
2.0 or 2.1 are not updated. The updates are listed in a Conversion Report (Figure 13.1).
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Figure 13.1 CN configuration update

GenomewideSMP_E Copy Mumber/LOH Canfiguration files ereated in GTC 3.0, 3.0.1 and 3.0.2 have been changed to accommodate updates in
the copy number analysis engine.

The following updates hawve been completed:

1] For Single Sample Analysiz Configurations [Configuration Type = CH # LOH Analysiz). the "Markerlevel Momalization™ setting has been set
to "Median Autosomme.

2] For all configuration files created before GTC 3.01, Regional GC Corection has been set to "No Regional GC Correction'.

To change this or ather parameter settings, edit the configuration file by selecting the Copy Mumber / LOH Configurations option from the Edit
menw, and zelecting Dpen Configuration.

The following files were successfully updated:

Configuration File Mame "Marker Level Marmalization'' zet as '"Median Autosome'' Regional GC Corection

GTC 3.0 batch custom configl Mo change Mo change

GTC 3.0 batch custom config2 Mo change Updated to "Mo Regional GC Corection”
GTC 3.0 gingle custom configl Updated to "Median Autozome" Updated to "Mo Regional GC Comection”
GTC 3.0 single custom config? Updated to "Median Autozome" Updated to "Mo Regional GC Corection”
GTC 2.0.1 batch with regional GC correctio... Mo change Mo charge

GTC 3.0.1 batch without regional GC comec... Mo change Mo change

GTC 3.0.7 single with regional GC correctio...  Updated to "Median Autosome" Mo change

GTC 3.0.7 gingle without regional GC comec...  Updated to "Median Autozome" Mo change

The following filezs could not be updated. Please delete them from your library folder.

Configuration File Mame

The following filez are outdated and have been moved to the folder C:%data\GTC 4 demo dataidemolib\DutdatedGTCFiles

Configuration File Mame

ChdatahGTC 4 demo datahdemolib\GTC 2.1 custom configl. GTC4-demo.gc_cn_options
C:hdatahGTE 4 demo databdemolb'GTC 2.1 custom config2 GTC4-demo. go_cn_options

Only SNP 6.0 CEL files are needed for analysis by BRLMM-P+; genotyping (CHP) files are not required.

n IMPORTANT: Copy Number and LOH analysis algorithms performed on SNP 6.0 array data are
collectively referred to in Genotyping Console as “CN5” in output file names.

NOTE: GTC 4.2 does not perform copy number, LOH, or Copy nhumber region analysis on data
from SNP 5.0 and Axiom Array types, however the included Axion CNV Tool application does.
See Axiom CNV Summary Tool and Viewer on page 364 for more information.

n IMPORTANT: Affymetrix recommends that you perform Copy Number/LOH analysis with all
files stored locally. For more details on hard disk space requirements, see Appendix J, Hard
Disk Requirements on page 363.
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IMPORTANT: Affymetrix recommends that you perform Copy Number/LOH analysis with
regional GC correction configuration.

The basic workflow for Copy Number/LOH analysis for SNP 6.0 arrays involves:

1.

Performing Copy Number/LOH analysis on a selection of CEL files (page 244).
There are two options for this analysis:
s CN/LOH Reference Model File Creation and Analysis (Batch Sample Mode) on page 245.

s CN/LOH Analysis with a Previously Created Reference Model File (Single Sample Mode) on
page 253.

Performing the Copy Number Segment analysis on the SNP 6.0 CN data files (page 285).

NOTE: Segment Reporting Analysis can also be performed on 100K/500K data.

For SNP 6.0 data, the Segment Report also provides gender calls, including reports for samples with
unknown (or ambiguous) genders.

Viewing QC data in table format (page 261).
Viewing the CN/LOH data in the GTC Browser (page 305).

Viewing the Copy Number and Copy Number Variation (CNV) data in the Heat Map Viewer
(page 323).

NOTE: CNV analysis is performed in a separate step from CN/LOH analysis. The CNV data
can be viewed in the Heat Map with the CN data. See Chapter 15, Copy Number Variation
Analysis on page 315 for more information.

Exporting data into formats that can be used by secondary analysis software (page 307).
You can also:

n Change the QC threshold settings (page 312).

» Change the algorithm parameters for SNP 6.0 analysis (page 266).

NOTE: Small numerical differences may occur between different runs even with the same

inputs due to an interaction between rounding from double to single precision and the way
the application handles memory management.

Copy Number/LOH Analysis for SNP 6.0 Arrays

n NOTE: Affymetrix recommends that you perform Copy Number/LOH analysis with all files

stored locally.

The CN/LOH analysis for SNP 6.0 arrays outputs files with the extension CN5.cnchp; these files contain
both copy number and LOH data.

The following types of analysis can be performed:

CN/LOH Reference Model File Creation and Analysis (Batch Sample Mode) on page 245

This analysis first creates a Reference Model file using the CEL files for the selected samples. Then
each CEL file used to create this Reference Model file is re-analyzed against the new Reference Model
file. From this comparison, the sample's Copy Number and LOH data are generated. The genotype
calls made on the fly by the BRLMM-P+ algorithm are used for the LOH analysis.

The analysis provides Gender Calls — Female or Male.
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s CN/LOH Analysis with a Previously Created Reference Model File (Single Sample Mode) on page 253

In this analysis you compare the selected sample CEL files to a previously created Reference Model
file, either the HapMap270 file supplied by Affymetrix or a Reference Model file you have created
using the CN/LOH Reference Model File Creation and Analysis process described above. In this
“Single sample” workflow, the LOH analysis is done with the genotype calls made on the fly by the
BRLMM-P+ algorithm using the Reference Model data.

The analysis provides Gender Calls — Female or Male.

=

=

=

NOTE: Small numerical differences may occur between different runs even with the same
inputs due to an interaction between rounding from double to single precision and the way
the application handles memory management.

NOTE: CN/LOH analysis can be run either with regional GC correction or without regional GC
correction. Either configuration works with both batch sample mode and single sample
mode.

NOTE: Previous GTC 3.0 configuration files will automatically be updated by GTC 4.2 and run
without GC correction and with updated score threshold (1.0) and configurable Marker-level
Normalization.

NOTE: Analysis performed with regional GC correction will need NetAffx NA26.1 or higher
version of annotation files. Analysis performed without regional GC correction will need
NetAffx NA25 or higher version of annotation files.

Copy Number and LOH analyses are done during the same analysis run and the data are kept in the same
CNS5.cenchp file.

CN/LOH Reference Model File Creation and Analysis (Batch Sample Mode)

IMPORTANT: Affymetrix recommends that you perform Copy Number/LOH analysis with
regional GC correction configuration.

IMPORTANT: Affymetrix recommends that you run Copy Number/LOH analysis with batch
sample mode and regional GC correction using arrays run at the same lab using the same
reagent lots to reduce general variability and to correct GC waviness.

IMPORTANT: See Appendix J, Hard Disk Requirements on page 363 for more details on hard
disk space requirements.

This analysis first creates a Reference Model file using the CEL files for the selected samples. Then each
CEL file used to create this Reference Model file is re-analyzed against the new Reference Model file.
From this comparison, the sample's Copy Number and LOH data are generated. The genotype calls made
on the fly by the BRLMM-P+ algorithm are used for the LOH analysis. The Reference Model Files end
in the filename extension .ref.
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To create a Reference Model File and perform SNP 6.0 CN/LOH analysis:
1. Select the Intensity Data file set from the Data tree.

2. Do one of the following:

= From the Workspace menu, select Intensity Data > Create Copy Number/LOH Reference Model
File and Perform Analysis; or

= Right-click on the Intensity Data file set in the data tree and select Copy Number/LOH Analysis >
Create Copy Number/LOH Reference Model File and Perform Analysis from the pop-up menu
(Figure 13.2); or

- [E DaAMDIE AWIDUES
- Intensity Data
Y

Out of By

Show Intensity QC Table
Genotype R

Show Signature Genobypes

Perform Qi

Perform Genotyping. ..

Copy Mumber/LOH Analysis. ., 3 |

ﬁ Create Copy Mumber [ LOH Reference Model File and Perform analysis. ..

‘ig"l Perform Copy Mumber/LOH Analysis. ..

Perform Copy Mumber Variation Analysis. ..

Rename Intensity Data Group...

Remove Intensity Data Group

= Click the Create Copy Number/LOH Analysis button in the tool bar and select Create Copy
Number/LOH Reference Model File and Perform Analysis... from the menu (Figure 13.3).

'|_|_ﬂ'| Create Copy Mumber | LOH Reference Model File and Perform Analysis. ..

Perfarm Copy MumberLOH Analysis, ..

If you have not selected a particular Intensity Data set, the Select a user intensity data group dialog
box opens (Figure 13.4).
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Figure 13.4 Copy Number Analysis Options dialog

box

Select a user intensity data group

ounds
Out of Bounds

Cancel

3. Select a data group and click OK in the Select a user intensity data group dialog box.

The Copy Number/LOH Analysis Options for Reference Model File Creation and Analysis dialog

box opens (Figure 13.5).

Creation and Analysis dialog box

Figure 13.5 Copy Number Analysis/LOH Analysis Options for Reference Model File

Sample Type:  Unpaired
Select Analysiz Configuration

Configurations from the Edit menu.

Copy Mumber / LOH Analysis Options For Reference Model File Creation and Analysis rg|

To add a new Analysis Configuration, please Cancel and select Copy Number / LOH

Analyziz Type :  Copy Mumber

| 1. Region,

Save Reference Model File As

Select Annatation File

Select Output Root Path

Select CMALOH Batch Marme

| 20101208_152117_CNCHP

Output File Suffis [leave blank far no sulfis)

Click the Advanced button to review analysis configuration parameters (Figure 13.6).
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Figure 13.6 Displaying the Analysis Configuration Parameters

Copy Number / LOH Analysis Options For Reference Model File Creation and Analysis

Sample Type :  Unpaired Analyziz Type . Copy Mumber

Select Analysis Configuration
To add a new Analyziz Configuration, pleaze Cancel and select Copy Humber / LOH
Configurations from the Edit menu.

1. Regional GC Carrection ~

Analysiz Configuration Parameters

iScore Threshold 1.0 ~
| Mormalization quantile T

Frobe-level Background Correction true

Marker-level Normalization true

Prior Probabilities 0202020202

Mean 2053300363 0.567

Standard Deviation n2n2020202

Transition Decay 1000000000

CN Hinimum Mumber Marker Threshald 1

HET Call Errar Rate .05 3

Separation 1000000

Beta .00

Alpha .o

Mirimurn karkers 10 v

Save Reference Model File A5

| L]
Select Annotation File

| L]
Select Output R oot Path

| L]

Select CH/LOH Batch Name
|20101208_152117_CNCHP |

Output File Suffiz (leave blank far no suffiz)

| |

4. Select a different Analysis Configuration (Figure 13.7).

Analysis configurations are sets of parameters used in the analysis. See Changing CN/LOH Algorithm
Configurations for SNP 6.0 Analysis on page 266 for more information on creating a new analysis
configuration.

Figure 13.7 Copy Number Analysis Options dialog box, Configuration drop-down list

Select Analyziz Configuration
To add a new Analyziz Configuration, pleaze Cancel and zelect Copy Number / LOH
Configurations from the Edit menu.

1. Reqgional GC Correction L

1. Beqional GC Corection
2. Mo Regional GC Corection

= Select a different configuration from the drop-down list.

5. Enter a name for the new Reference File (Figure 13.8):

Figure 13.8 Save Reference Model File As

Save Reference Model File Az
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A. Click the Save Reference Model File As browse button D
The Save dialog box opens (Figure 13.9).

Figure 13.9 Save dialog box

GenometwideSHP_B. hapmap270.na3l.r.ab

GenometwideSHP_E hapmap270.na3l.n.ab

test-ref

Mame |Mew Referenced | [ Save ]

B. Enter a name for the file in the Name box.
C. Click Save in the Save dialog box.
6. Select a different annotation file (Figure 13.10) (optional).
This option enables you to select an annotation file for the analysis.

Figure 13.10 Select Annotation File

Select Annotation File

A. Click the Select Annotation File browse button E
The Select the annotation file dialog box (Figure 13.11) opens.

Figure 13.11 Select annotation file dialog box

Select the annotation file E

iaenomett/idesHNE B nadl.annat db:

Cancel
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NOTE: The NetAffx annotation file must be of NA26.1 or higher version if configuration
files are with regional GC correction. If the configuration files are without regional GC
correction, the NetAffx annotation file can be of NA25 or higher version.

NOTE: Only official released SNP6 NetAffx annotation files are filtered in this dialogue
window. Annotations for other array platforms or custom annotation files will not be
filtered.

B. Click OK in the Select Annotation File dialog box.
7. Select Output Root path (Figure 13.12) (optional):
This option changes the location where the CN/LOH files are placed.

Figure 13.12 Select Output Root Path

Select Output Boot Path

A. Click the Select Output Root Path browse button D
The Browse for Folder dialog box opens (Figure 13.13).

Figure 13.13 Browse for Folder dialog box

Browse For Folder [E

Select a fFolder to store the resulting Files,

1) Kita_CEL
1) Kito_CEU
1) mouse_diversity_sample_data_1
I3 SMP S Data
ER&] 1P 6 Data
[C3) 20101206_130719_CHP
[C3) 20101208 _132930_CNCHP
1) warkspaces 8
I5) Jobs
|0 Library
I5) Logs
(3 Project_Configuration
3 Temp
(O TestData
I3 zip_logs
[ Cybo UM & QRCs rewv 3
< | >

o) e

>

£

B. Selectanew location for the CN/LOH data files and click OK in the Browse for Folder dialog box.
8. Select CN/LOH Batch Name (Figure 13.14) (optional):

This option changes the name of the folder in which the CNCHP files are placed. A name based on
the analysis type and the time and date of the analysis is automatically assigned to the folder unless
you change it.
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Figure 13.14 Select CN/LOH Batch Name

Select CMALOH Batch Mame
20001 208_152117_CHCHP

= Click in the box and enter the Batch Name.

NOTE: This is the name of the folder where the different Data Results files are kept. To
view report files, access the folder through Windows Explorer.

9. Enter File Suffix for the CNCHP files (Figure 13.15) (optional):

This option adds a suffix to the CNCHP files to help you track them. Click in the box and enter a
suffix.

Figure 13.15 Output File Suffix

Cutput File Suffix [leave blank for no suffix]

10. Click OK in the Copy Number/LOH Analysis Options for Reference Model File Creation and
Analysis dialog box.

The Create Copy Number Reference Model File dialog box opens (Figure 13.16).

Figure 13.16 Create Copy Number Reference Model File dialog box

Create Copy Number Reference Model File

Sample/Reference Attribute [optional]

-t Attibutes v

Available Files [11, sorted on sampledreference attribute] Reference Files (0]

CEL File ... CEL File Narie Sampl...
IC_151M.CEL
IC_201M.CEL
IC_Z2M.CEL

IC_258M.CEL
IC_315M.CEL
IC_339M.CEL
IC_504M.CEL
IC_526M.CEL
IC_580M.CEL
IC_594M.CEL
IC_95M.CEL

Cancel
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The Sample/Reference Attribute (optional) dropdown list (Figure 13.17) enables you to sort the CEL
files by an attribute in the corresponding Sample (ARR) files.

Figure 13.17 Sample/Reference Attribute (optional) dropdown list

Sample/Reference Attribute [optional]

<Select Attributes W

<Select Attrnbutes
Affection Status plereference attribute]
Family_I0

Father_ID

[ndividual_ID

bother_|D B
Sampe_[D

Sample Narme bt
T I SROR TET

11. Select files in the Available Files list. A minimum of five files is required to run the analysis.

NOTE: To create a useful Reference Model File, it is recommended that you select 44 or
more samples if possible, although the software will accept as few as 5. For obtaining
good data on the X and Y chromosomes, you should use a minimum of 15 files from
female samples and 15 files from male samples to generate the Reference Model file. See
Notes on Selecting Files for Creating Reference Model Files on page 253 for more
information.

NOTE: If all other parameters and files are the same, reference model files generated with
or without regional GC correction are exactly the same. You do not have to regenerate a
reference model file twice with different settings in the regional GC correction option.

Click the Add button to add data to the Reference list.
Click the Remove button E] to remove data from the Reference list.
12. Click OK.

If you have selected fewer than the recommended number of samples, a warning appears
(Figure 13.18).

Figure 13.18 File number warning

Genotyping Console

\:p ‘e recommend a minimumn of 44 files when creating a reference model file, The list of files currently includes 11,
-

Do wiol want ko conkinue with the analysis?

Click Yes to proceed with the analysis.
A notice shows that the analysis is in progress (Figure 13.19).
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Figure 13.19 Performing Unpaired Copy
Number Analysis notice

Genotyping Console [E|

Ferforming Unpaired Copy Mumber Analyziz

Cancel

After generating the Copy Number/LOH (CNS5.cnchp) files, you can:
n View CN QC data in tables (page 261).
Use the new Reference Model file to perform additional single-sample CN/LOH analysis (below).

n Generate Copy Number Segment Reports (page 285).
n View the data in the GTC Browser (page 305)

View the CN data in the Heat Map viewer (page 242)
Export data to other software (page 307)

Notes on Selecting Files for Creating Reference Model Files

Affymetrix recommends using a minimum of 44 samples when creating a Reference Model File. A
minimum of five files is required to generate the reference model file.

Affymetrix recommends using a set of mixed gender samples when creating a Reference Model File for
analysis.

Affymetrix recommends using at least 15 female samples when creating a Reference Model File for
analysis of the X chromosome.

Affymetrix recommends using at least 15 male samples when creating a Reference Model File for
analysis of the Y chromosome.

CN/LOH Analysis with a Previously Created Reference Model File (Single Sample Mode)

n IMPORTANT: Affymetrix recommends that you perform Copy Number/LOH analysis with
regional GC correction.

n IMPORTANT: Affymetrix recommends that you run Copy Number/LOH analysis with batch
sample mode and regional GC correction using arrays run at the same lab using the same
reagent lots to reduce general variability and to correct GC waviness.

n IMPORTANT: Affymetrix recommends that you perform Copy Number/LOH analysis with all
files stored locally. For more details on hard disk space requirements, see Appendix J, Hard
Disk Requirements on page 363.

In this analysis you compare the selected sample CEL files to a previously created Reference Model file,
either the HapMap270 one supplied by Affymetrix or a reference you have created using the CN/LOH
Reference Model File Creation and Analysis process described above. In this workflow no CHP files are
required; instead the LOH analysis is done with the genotype calls made on the fly by the BRLMM-P+
algorithm.
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NOTE: You can perform a single sample analysis on more than one CEL file at a time; single
sample means that each CEL file is compared to a reference model file.

Notes on Selecting Files for Analysis against a Previously Created Reference Model File

Affymetrix recommends not analyzing only female samples against a Reference Model File previously
generated with only male samples when running CN/LOH analysis.

See Appendix A, Algorithms on page 343 for references to the BRLMM-P+ algorithm.

To perform CN/LOH analysis with a previously created Reference Model File:
1. Select the Intensity Data file set.
2. Do one of the following:
= From the Workspace menu, select Intensity Data > Perform Copy Number/LOH Analysis; or

= Right-click on the Intensity Data file set in the data tree and select Copy Number/LOH Analysis >
Perform Copy Number/LOH Analysis from the pop-up menu (Figure 13.20); or

-k workspace [SNPE]

E!a Diata Sets

=Lk SNPE
GemomeWideSNE_§

Show Intensity QC Table

Show Signature Genakypes

Perform Qi

Perform Genokyping. ..

. Copy Muml
201013

Slpy 2mme

Copy Murby

Reports

Copy MumberfLOH Analysis... 4 | 1_1;}' Create Copy Mumber | LOH Reference Model File and Perform Analysis, ..

ﬁ Perform Copy Mumber/LOH Analysis...

Perform Copy Mumber Yariation Analysis, ..

Rename Intensity Daka Group. ..

Remove Intensity Daka Group

m Click the Create Copy Number/LOH Analysis button in the tool bar and select Perform Copy
Number/LOH Analysis ... from the menu (Figure 13.21).

Create Copy Mumber [ LOH Reference Model File and Perform analysis. ..
i&l Perform Copy Mumber/LOH Analysis. ..

If you have not selected a particular Intensity Data set, the Select a user intensity data group dialog
box opens (Figure 13.22).
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Figure 13.22 Select a user intensity data group

dialog box

Select a user intensity data group

unds
Out of Bounds

Cancel

3. Select a data group and click OK in the Select a user intensity data group dialog box.
The Copy Number Analysis Options dialog box opens (Figure 13.23).

Figure 13.23 Copy Number/LOH Analysis Options dialog box

Copy Humber / LOH Analysis Options
Sample Type:  Unpaired
Select Analysis Configuration

Configurations from the Edit menu.

Ainalyziz Type:  Copy Humber

To add a new Analypziz Configuration, pleaze Cancel and zelect Copy Humber / LOH

X

1. Regional GC Carrection

Select Reference Model File

Annotation File Used For Reference Model File

Select Output Roaot Path

Select CM/LOH Batch Mame

| 201 01209_091540_CHCHF

Output File Suffis [leave blank for no suffix)

[Advanced> ] ‘_QK ] [ Cancel ]

Click the Advanced button to review analysis configuration parameters (Figure 13.24).
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Figure 13.24 Displaying the Analysis Configuration Parameters

Sample Type:  Unpaired
Select Analysziz Configuration

Configurations from the Edit menu.

Copy Number [ LOH Analysis Options For, Reference Model File Creation and Analysis

Analyziz Type . Copy Mumber

To add a new Analysis Configuration. please Cancel and zelect Copy Number / LOH

1. Regional GC Carrection

w
Analpsis Configuration Parameters
1.0 A~
lization quantile T
Probe-level B ackground Comection tue
b ark er-level Mormalization tiue
Frior Probabilities 0202020202
Mean -2 0533 00.363 0.567
Standard Deviation 0202020202
Tranzition Decayp 1000000000
CM Minimum Mumber Marker Threshald 1
HET Call Errar Fate .05 3
Separation 1000000
Beta .om
Alpha .0
Minirnurn M arkers 10 v

Save Reference Model File &5

| L]

Select Annatation File

| L]

Select Output Root Path

| (-]
Select CNALOH Batch Mame
|20101208_152117_CHCHP |

Qutput File Suffis (leave blank for no sulfis]

|

NOTE: You cannot change the annotation files in this analysis once a specific reference
model file is chosen. The annotation files used to create the Reference file are

automatically selected.

4, Select a different Analysis Configuration without regional GC correction or any other custom
configuration files (Figure 13.25).

Analysis configurations are sets of parameters used in the analysis. See Changing CN/LOH Algorithm

Configurations for SNP 6.0 Analysis on page 266 for more information on creating a new analysis
configuration.

=

NOTE: For some parameters, you cannot select different values than those used in the
generation of the reference file used for the analysis.

Figure 13.25 Copy Number/LOH Analysis Options, configurations drop-down list

Select Analysiz Configuration

To add a new Analyziz Configuration, please Cancel and select Copy HNumber / LOH
Configurations from the Edit menu.

1. Reqgional GC Carrectian

1. Beqional GC Carrechion

2. Mo Regional GC Cormrection
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= Select a different configuration from the drop-down list.

5. Select a Reference File for the analysis:

Figure 13.26 Select Reference Model File box

Select Reference Model File

(B

A. Click the Select Reference Model File As browse button D (Figure 13.26).
The Select Reference Model file dialog box opens (Figure 13.27).

Figure 13.27 Select Reference Model File dialog box

Select Reference badel File

GenomewideSMP_E hapmap270.na3l..ab
Genome'wideSHP_B hapmap270nadl.r.ab

Hame ||

|[_open |

Cancel

B. Select a reference file from the list and click Open in the Select Reference Model File dialog box.

The correct annotation file is automatically selected (Figure 13.28).

Figure 13.28 Annotation File Used for Reference Model File

Annatation File Uzed For Reference tModel File

NOTE: If you choose the GenomeWideSNP_6.hapmap270.na26.1.r1.a5.ref as reference
model file, you are required to have NetAffx NA26.1 version of annotation files.

NOTE: You cannot change the annotation files in this analysis once a specific reference
model file is chosen. The annotation files used to create the Reference file are
automatically selected.

NOTE: The NetAffx annotation files must be of NA26.1 or higher version if configuration
files are with regional GC correction. If the configuration files are without regional GC
correction, the NetAffx annotation files can be of NA25 or higher version.
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6. Select Output Root path (Figure 13.29) (optional).

Figure 13.29 Select Output Root Path

Select Dutput Rook Path

This option changes the location where the CN/LOH files are placed.

A. Click the Select Output Root Path browse button D
The Browse for Folder dialog box appears (Figure 13.30).

Figure 13.30 Browse for Folder dialog box

Browse For Folder

Select a Falder ko stare the resulting files.

(£ inbred mouse
(£ Kika_CEU
I3 Kiko_CEU
|5) mouse_diversity_sample_data_1
[ 5MP 5 Data
(23 SNP 6 Data
[T workspaces
) Jobs &
) Library
[ Logs
|5 Project_Configuration
[ Temp
() TestData
() zip_lngs

() Cyto UM & QRCsrev 3

|

I5) Cyto_Docs ha
< | &
o) (oo ]

B. Select a new location for the CN/LOH data files and click OK in the Browse for Folder dialog box.
7. Select CN/LOH Batch Name (Figure 13.31):

Figure 13.31 Select CN/LOH Batch Name

Select CHALOH Batch Mame
200101205_095451_CHCHP

This option changes the name of the folder in which the CNCHP files are placed.

A name based on the analysis type and the time and date of the analysis is automatically assigned to
the folder unless you change it.

NOTE: This folder is the location where the different Data Results files are kept. You can
access the folder through Windows Explorer to view report files.

= Click in the box and enter the Batch Name.
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8. Enter a File Suffix for the CNCHP files (Figure 13.32):

Figure 13.32 Output File Suffix

Cutput File Suffix [leave blank for no sulfis)]

This option adds a suffix to the CNCHP files to help you track them.
= Click in the Box and enter a suffix.

9. Click OK in the Copy Number/LOH Analysis Options dialog box.
The Select Files dialog box opens (Figure 13.33).

Figure 13.33 Select Files: Copy Number Analysis for Unpaired dialog box

Select Files: Copy Number, Analysis for Unpaired

5Sample/Ref Attribute [optional]

Available Files [11. sorted on sample/reference attribute) Sample Files (0]

CEL File ... CEL File Mame Sampl...
IC_151M.CEL
IC_201M.CEL
IC_22M.CEL
IC_258M.CEL
IC_315M.CEL
IC_339M.CEL
IC_S04M.CEL
IC_526M.CEL
IC_580M.CEL
IC_534M.CEL
IC_95M.CEL

Cancel

The Sample/Reference Attribute (optional) dropdown list (Figure 13.34) enables you to sort the CEL
files by an attribute in the corresponding Sample (ARR) files.
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Figure 13.34 Sample/Reference Attribute (optional) dropdown list

Sample/Reference Attribute [optional]

<5elect Attribute: w

<Select Attribute:
Affection Status pledreference attibute]
Family_ID

Father_|D

[ndividual_ID

bother_ID

Sampe_[D

Sample Marne b
[ 1 2RAM TFI

10. Select files in the Available Files list.
Click the Add button to add data to the sample or reference list.
Click the Remove button E] to remove data from a list.

11. Click OK in the Select Files: Copy Number Analysis for Unpaired dialog box.
A notice shows that the analysis is in progress (Figure 13.35).

Figure 13.35 Performing Unpaired Copy
Number Analysis notice

Genotyping Console [5__<|

Ferforming Unpaired Copy Mumber Analysiz

Cancel

After generating the Copy Number/LOH (CN5.cnchp) files, you can:

m View CN QC data in tables (page 261).

n Use the new Reference Model file to perform additional single-sample CN/LOH analysis (below).
» Generate Copy Number Segment Reports (page 285).

n View the data in the GTC Browser (page 305)

View the CN data in the Heat Map viewer (page 242)

» Export data to other software (page 307)

The file format is described below.

Copy Number/LOH Data File Format for Genome-Wide Human SNP Array 6.0 Data

For Genome-Wide Human SNP Array 6.0 analysis, the Copy Number and LOH data are kept in the same
file.

Header Section

The header section contains the following information:

Information about the Software and Algorithm version used to generate the data
= File name, creation and modification times, and unique identifier

Array type
= Genome version and library information
CN/LOH Algorithm parameters



Chapter 13 | Copy Number & LOH Analysis for Genome-Wide Human SNP 6.0 Arrays 261

= Reference Model File used
= Number of Markers for each chromosome
s X and Y chromosome information

Data Section - for *.CN5.cnchp files

The data section contains information on the following output fields found in *.CN5.cnchp files:

allele difference Difference between the A channel signal and the B channel signal, with each
signal standardized with respect to their median values in the reference

cnstate Hidden Markov Model (HMM) copy number state

smoothsignal Smoothed log2 ratios or smoothed log2 ratios calibrated to Copy Number and
anti-logged (depending on the options setting)

loh Loss of Heterozygosity, 1=LOH, and O=retention

log2ratio Log2 ratio value

Adjusting Normalization and Background Parameters for Reference Model File and Sample
Files

The Copy Number algorithms depend on comparing signal for each marker in each sample against a
reference formed from a group of samples. The underlying assumption is that for each marker the
reference signal state in the group will be CN=2 (except for the Y chromosome, where the reference state
is CN=1), and hence deviations from the reference signal can be seen by forming the log ratio of each
marker's signal compared to its reference value. For the autosomes, the reference value for each probe set
is formed by taking the median of summarized probe set signals across all samples in the reference. For
each SNP probe set, summary signal is calculated after normalizing intensities by using probe logarithmic
intensity error (PLIER) with non-standard options for each of the SNP allele probe sets and summing the
result of both alleles. For each CN probe set, summary signal is the normalized intensity only. For
chromosome X, the reference value is formed using only the samples determined not to have a single X
and assumes the majority of such samples are diploid. For chromosome Y, the reference value is formed
using only the samples determined to have a Y present.

NOTE: Forming a reference where a large fraction of the samples have one or more
chromosomal aneuploidies in common will give you unreliable results for the chromosomes
affected by aneuploidy.

In the process of calculating signal various normalization steps are made so that signal from each sample
can be meaningfully compared with each other. If these normalization steps are not the same, then the
comparison is no longer meaningful. In particular, in single sample workflow, new samples are
normalized in the same way as the reference.

For information about changing the algorithm parameters, see Changing CN/LOH Algorithm
Configurations for SNP 6.0 Analysis on page 266.

For information about the algorithm description, see Appendix A, Algorithms on page 343.

CN/LOH QC Report Table for the Genome-Wide Human SNP Array 6.0

Use the GTC Browser (page 305) to view Copy Number, LOH, and CN Segments data in a genomic
context.

Use the Heat Map Viewer (page 323) to view Copy Number data along with Copy Number Variation data,
if available.
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The Copy Number QC Summary Table displays QC information about the copy number and LOH
analyses.

The Copy Number QC Summary Table uses all the table options as described in Table Features on
page 198.

To open the QC Summary table:

= Right-click on the Copy Number/LOH Results set of interest and select Show Copy Number QC
Summary Table (Figure 13.36); or

-~ Workspace [SNPE]

[=F Data Sets

g-@ SHP 6

- GamnomeWideSMA_E

a Sample Attributes

] Intensity Data

Genotype Results

% 20101208_130719_CHP
'|__|:H Copy Mumber/LOH Results

-Upy 20101208_132930_CHMCHP
-Upy 20101208_180513_CHCHP
N LiD

5451
[ Show Copy Mumber QC Summary Table

Copy Mumber Yariation R
Show Copy Mumber Segments

Reports
----- [ SMP Lists

Show Copy Mumber Custom Regions

Run Segment Reporting Toal...

Wiew Results in Browser...
"I wiew Resulks in Heat Map

Export Copy Mumber/LOH Results, .,

Rename Copy Mumber/LOH Results Group. ..
Remove Copy Mumber/LOH Results Group

From the Workspace menu, select Copy Number/LOH Results > Show Copy Number QC Summary
Table (Figure 13.37).

-Edit | workspace | window  Tools Help
F & Data Sets 3

Sample Attributes

Intensity Data
Genotype Results

Reports

Copy Mumber/LOH Results 3

[ show Copy Murber G Summary Table

Show Copy Mumber Segments

Copy Mumber Yariation Results 3

SMP Lists 4 Show Copy Mumber Custom Regions

Propetties

Run Segment Reporting Tool...

L] - Wiew Results in Browser ..,
Copy Mumber ariation Results

Feports

Wiew Results in Heat Map

Export Copy Mumber/LOH Results. ..

Rename Copy Number/LOH Results Group, ..
¥ Remove Copy Mumber/LOH Results Group

If you have not selected a specific Copy Number/LOH Results group, the Select a copy number/LOH
results group dialog box opens (Figure 13.38).
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Figure 13.38 Select a copy number/LOH results
group dialog box

Select a copy number / LOH results group

20101208_18051 Sw_“lfNEHF'E
20101203_095451_CNCHF

Select a results group and click OK in the dialog box.
The Copy Number QC Report table opens (Figure 13.39).

Figure 13.39 Copy Number/LOH QC Report for Genome-Wide Human SNP 6.0 array (All Columns View)
File: Bounds Gender Mediandutosometd | MAPD iqr all_probeset_ile_me| go-comection-size | sample-median-ch-| sample-hom-|

LI IC_15IM.CNEC.. In Unknawn -0.0001 244564 02846289 04225637 02704934 0.0E150581 1.993583 06921634
2 IC_201M.CMEC.. In Unknawn 0.001186741 0.2789867 0.4188621 0. 2660266 0.02317071 1.997756 0.7058044
3 IC_Z2M.CNSCN.. In Unknown 0.0006417721 02574362 0380118 0. 2456367 0.03651668 1.999367 07192711
4 IC_258M.CH5.C In Unknowr -0.0007730106 02507151 0.3610894 0.2350006 0.02168423 2002646 0.7066078
5 IC_318N.CNELC.. In Unknawn 00006783329 02799262 04142789 0.2E65443 0.03670239 1.996865 0.6961487
E IC_393M.CMNEC.. In Unknawn 0001160133 02558115 03671839 023389 0.02877164 2.003711 07064635
7 IC_B04M.CMNSC.. In Unknown 0.0002474602 02793435 0.4153564 0.2665758 0.04349308 1.997286 06331958
g IC_526M.CH5.C In Unknowr -0.001202096 0.2500598 0.3634307 0.2362318 0.03272373 20046 0.7169394
g IC_BBON.CNELC.. In Unknawn 0.0006175083 02410873 0.3450613 0.2283465 002811114 1.993546 07148483
10 IC_B34N.CHEC.. |In Unknawn -0.0002132202 02581109 0.368E569 0.2407754 0.02709352 2001262 07055542
ihl IC_95M.CNB.CN... |In Unknown -0.0006038587 0.2650106 0.333046 0.2477547 0.03823601 2001902 07092173
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The Copy Number/LOH QC Report provides the following information for SNP 6.0 data (Table 13.1):

Table 13.1 SNP 6.0 Copy Number/LOH QC Report data

Item Description
File File name.
Bounds In or out of QC bounds.
See Setting QC Thresholds on page 312 for more information.
Gender Gender call for the sample. It can be:

* Male
e Female
e Unknown

MedianAutosomeMedian

Defined by taking the median of the medians of the log2 ratios of all
autosomes, then subtracting this from each log2 ratio (including X and Y). This
correction assumes the majority of the autosomes represent normal diploid
DNA and this correction removes subtle array to array biases in normalization.

MAPD Median absolute pairwise difference. See MAPD and Copy Number QC on the
Genome-Wide Human SNP Array 6.0 on page 265 for more information.
iqr Interquartile range average for all chromosomes.

all_probeset_rle_mean

The mean absolute relative log expression (RLE) — This metric is generated by
taking the probe set summary for a given array and calculating the difference
in log base 2 from the median value of that probe set over all the arrays. The
mean is then computed from the absolute RLE for all the probe sets for a given
CEL file.

gc-correction-size

The median of the absolute value of the differences between uncorrected
log2 ratios and GC waviness corrected log2 ratios.

sample-median-cn state

The median of all the calibrated (mapped in CN state space) log2 ratios for the
sample.

sample-hom-frequency

The frequency (homozygous calls / all SNP calls) of SNP homozygous calls for
the sample.

sample-het-frequency

The frequency (heterozygous calls / all SNP calls) of SNP heterozygous calls for
the sample.

waviness-sd

The residual standard deviation (SD) after correcting for adjacent probe set to
probe set SD based on autosomal log2 ratios. The waviness-sd is a measure of
the signal variability in longer range waviness.

chrom_MinSignal (one for
each chromosome)

Minimum Log2Ratio for a given chromosome and sample (Figure 13.40).

Chrom_MaxSignal (one for
each chromosome)

Maximum Log2Ratio for a given chromosome and sample (Figure 13.40).

File Date

Date file was created.
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Figure 13.40 Copy Number/LOH QC Report showing chrom_MinSignal and chrom_Max_Signal for chromosomes 1,
2,and 3
chromosomes Wiew =il | @ L 3|2 %¢ ‘{T =
File Bounds MAPD chrom_1_MinSignal | chrom_1_MaxSignal chrom_2_MinSignal chrom_2_MaxSignal | chrom_3 MinSignal | chrom_3_MaxSighal

b1 IC_ISIN.CNEC.. [In 0.2346283 3283283 2802179 3973533 3361072 -4 414876 3.888565

2 IC_201M.CNE.C.. |In 0.27B3667 -4.036029 2729105 37439168 2245868 346751 2728146

3 IC_22N CN5.CN In 02574362 3735175 2139343 3927105 2634323 -3.304505 3092471

4 IC_258M.CNE.C.. |In 0.2607151 -4.077007 2678279 -4.128571 2138216 3803216 1.846017

5 IC_31EM.CHEC In 02793262 -3.308066 389581 -3.264083 2 BORE43 -3 0B83EG 2217

E IC_399M.CNEC.. [In 0.2558115 3496177 3209185 287918 2084584 3220692 3242473

7 IC_B04M.CNE.C.. |In 0.2793435 -2.970114 3109356 -3.34287 2169643 3082544 4.294026

8 IC_B2EM.CHE.C In 0. 2600558 374979 2850301 37759 1851084 -AB7ATIR 2180958

| IC_580M.CNEC.. |In 0.2410573 3992833 4238276 3307061 28151 -4 163016 2668597

10 | IC_B34M.CWEC.. |In 0.2581109 3134675 2728306 3616839 1.960558 -2.966252 3090415

11 IC_95N CN5.CN In 02650106 -4.050814 2020537 2720736 2562853 -3 566465 363081

MAPD and Copy Number QC on the Genome-Wide Human SNP Array 6.0

MAPD is defined as the Median of the Absolute values of all Pairwise Differences between log2 ratios
for a given array. Each pair is defined as adjacent in terms of genomic distance, with SNP markers and
CN markers being treated equally. Hence any two markers that are adjacent in the genomic coordinates
are a pair. Except at the beginning and the end of a chromosome every marker belongs to 2 pairs as it is
adjacent to the marker preceding it and the marker following it on the genome.

MAPD is a per array estimate of variability, like Standard Deviation (SD). If the log2 ratios are
distributed normally with a constant SD then MAPD/0.96 is equal to SD. MAPD is a robust QC check
against high biological variability in log2 ratios induced by conditions such as cancer.

Variability in log?2 ratios in an array arises from two distinct sources:

= Intrinsic variability in the starting material, hyb cocktail preparation, the array, the scanner

= Apparent variability induced by the fact that the arrays used to produce the reference file may have
systematic differences from the array currently being analyzed.

Regardless of the source of the variability, increased variability in the log2 ratios decreases the quality
of CN calls. Very high MAPD indicates that the log?2 ratio differences for the given array are too large to
recommend the array for further analysis. Variability in general will be reduced by using a reference set
generated from arrays run at the same lab using the same reagent lots.

As in genotyping, there can be substantial batch effects or lab-to-lab systematic effects. If a reference is
generated from arrays run in a lab other than the lab where the arrays used for analysis are run, such
systematic differences inflate the apparent variability between the reference and the analysis set.
Affymetrix has observed that using the supplied Affymetrix reference with arrays run in different labs
will inflate MAPD by around 50%, although a factor of 2 is possible.

If an array with MAPD generated from the Affymetrix reference is greater than 0.35, then we recommend
against using that array in an analysis.

When using a Reference Model File made up of arrays NOT generated in the same lab using the same
reagent lots: CNCHP files with a MAPD value greater than 0.35 should not be used for further analysis.

When using a Reference Model File made up of arrays that WERE generated in the same lab using the
same reagent lots: CNCHP files with a MAPD value greater than 0.3 should not be used for further
analysis.
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Changing CN/LOH Algorithm Configurations for SNP 6.0 Analysis

n IMPORTANT: Affymetrix recommends that you perform Copy Number/LOH analysis with
regional GC correction configuration.

NOTE: You cannot edit a configuration file that was created in GTC 2.1 or earlier. You can only
edit configuration files that were created in GTC 3.0 or higher.

= Creating a New Algorithm Configuration on page 266

m Restoring Configuration Settings to Default Values on page 269

» Editing a Configuration on page 270

The configuration options are described in:

» Basic Configuration Options for SNP 6.0 CN/LOH Analysis on page 274

s Advanced Configuration Options for SNP 6.0 CN/LOH Analysis on page 276

Creating a New Algorithm Configuration

To create a new algorithm configuration:

1. From the Edit menu, select Copy Number Configurations > New Configuration (Figure 13.41).

Figure 13.41 Select Probe Array Type dialog box

(3 Affymetrix Genotyping Console

File | Edit | Workspace  Window  Tools  Help

B % &8 change User Profile

|- =4 Al HiE o

Delete User Profiles

Options

8
=&

Intensity QC Thresholds

off 28

Copy Mumber QC Thresholds

Genotyping Configurations

L4 | ﬁ Mew Configuration. ..
ﬂ Open Configuration, .,

| Copy Mumber [ LOH Configurations

I Proxy Configuration. ..

W Delete Configuration, ..

The Select Probe Array Type dialog box opens (Figure 13.42).
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Figure 13.42 Select Probe Array Type dialog box
Select a probe array type rg|
GenomewideSHP_E
t apping1 00K,
tappinga00k,
N ame | I Select l

2. Select GenomeWideSNP_6 from the list and click Select.
The Select Configuration Template dialog box opens.

Figure 13.43 Select Configuration Template with
or without regional GC correction

Select Configuration Template E

] Hegional GL Lomechion |
2 Mo Regional GC Carrection

Cancel

NOTE: The same configuration parameters are available for both the Regional GC
Correction and No Regional GC Correction templates, but the default values for some
parameters are different in the two template types. See HMM Parameters on page 278 for
more information.

3. Select the configuration template and click OK.
The CN/LOH Configuration Options Template dialog box opens (Figure 13.44).
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Figure 13.44 CN/LOH configuration Options Template dialog box, Basic Options displayed

Copy Number / LOH Configuration Options Template (GenomeWideSNP_6)

Template: Regional GC Correction

Configuration Type
(3) CN ¢ LOH Analysis () Reference Model File Creation and CHALOH Analysis

Confidence

Score Threshold

l Save bz ] l Default ] [Advanced Options » ] [ Save l [ Cancel

The Array type selected is displayed in the title bar.
The template selected is displayed at the top of the dialog box.

The same parameters can be adjusted for Regional GC Correction and for No Regional GC
Correction, although some of the default parameter values differ. These differences are explained in
HMM Parameters on page 278.

Select the Configuration Type (Figure 13.45).
= CN/LOH Analysis
= Reference Model File Creation and CN/LOH Analysis

Certain options are available only when the Reference Model File Creation and CN/LOH
Analysis option is selected.

Figure 13.45 Selecting Configuration Type

Configuration Type
(%) CH / LOH Analysiz () Reference Model File Creation and CHALOH &nalysis

See Configuration Type on page 274.

Enter values for configuration Options.

The options are described in:

» Basic Configuration Options for SNP 6.0 CN/LOH Analysis on page 274

m Advanced Configuration Options for SNP 6.0 CN/LOH Analysis on page 276
Click Save as or Save in the CN/LOH Configuration Options Template dialog box.
The Save dialog box opens (Figure 13.46).

NOTE: See Restoring Configuration Settings to Default Values on page 269 to restore the
default values.
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Figure 13.46 Save dialog box
MNew RGCC
Hame || [_save |

7. Enter a name for the configuration and click Save in the Save dialog box.

Restoring Configuration Settings to Default Values

To restore the default values for configuration settings:

1. Click the Default button in the CN/LOH Configuration Options Template dialog box (Figure 13.47).

Figure 13.47 CN/LOH Configuration Options Template dialog box with score threshold
changed

Copy Number / LOH Configuration Options Template - No RGCC (GenomeWideSNP_6)

Template: Mo Regional GC Correction

Configuration Type
(%) CM / LOH Analysis () Reference Model File Creation and CHALOH &nalysis

Confidence

Scare Threshald C hanged Score
Save bz [ Advanced Options > ] [ Save ] [ Cancel ]

The Select Configuration Template dialog box opens (Figure 13.48).
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Figure 13.48 Select Configuration Template
dialog box

Select Configuration Template E|

1 Regional GL Conection :
2 Mo Regional GC Caorrection

Cancel

2. Select a template and click OK in the Select Configuration Template dialog box.

The default configuration values for the selected template are restored in the CN/LOH Configuration
Options Template dialog box (Figure 13.49).

Figure 13.49 CN/LOH Configuration Options Template dialog box with default values
restored

Copy Number / LOH Configuration Options Template - No RGCC (GenomeWideSNP_6)

Template: Regional GC Correction

Configuration Type
(%) CM / LOH Analysis () Reference Model File Creation and CHALOH &nalysis

Confidence

Score Threshold

Save bz ] [ Default ] Advanced Options > ] [ Save ] [ Cancel

Editing a Configuration

NOTE: GTC cannot edit a configuration file that was created in GTC 2.1 or earlier. You can only
edit configuration files that were created in GTC 3.0 and higher.

To edit a configuration that was created in GTC 3.0 and higher:

1. From the Edit menu, select Copy Number Configurations > Open Configuration.
The Open dialog box opens (Figure 13.50).
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Figure 13.50 Open dialog box
Mew RGCC
RGCC_2
Mame | I Open l

NOTE: The Open dialog box shows configuration files that were created in GTC 3.0 and
higher. You can edit these files directly (see below for more information).

NOTE: Configuration files that were created in GTC 2.1 or earlier will be displayed in the
Open dialog box to help you avoid overwriting them. You cannot edit these files directly
(see below for more information).

2. Select the configuration file and click Open.
The Copy Number/LOH Configurations Options Template dialog box opens (Figure 13.51).

Figure 13.51 Copy Number/LOH Configurations Options Template Dialog box, Edit mode

Copy Number / LOH Configuration Options Template - RGCC_2 (GenomeWideSNP_6)

Template: Regional GC Correction
Configuration Type
(%) CM / LOH Analysis () Reference Model File Creation and CHALOH &nalysis
Confidence
Score Threshold
[ Save bz ] [ Default ] [ Advanced Options > ] [ Save ] [ Cancel ]

The file name is displayed in the title bar of the dialog box when editing a configuration.
3. Select the configuration options and enter new parameter values

The parameters are described in:

» Basic Configuration Options for SNP 6.0 CN/LOH Analysis on page 274

» Advanced Configuration Options for SNP 6.0 CN/LOH Analysis on page 276
4. Save the changes to the configuration:

= To save the new values in the original configuration: Click Save in the Copy Number/LOH
Configurations Options Template Dialog box.

The configuration is updated with the new values.
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= To save as new configuration:
1) Click Save as in the Copy Number/LOH Configurations Options Template Dialog box.
The Save dialog box opens (Figure 13.52).

Figure 13.52 Save dialog box for edited configuration
R narmes
Mew RGCC
No RGECEC
RGCC_2
MHame | l Save ]

2) Enter a configuration name and click the Save button in the Save dialog box.
The new configuration is saved.

NOTE: See Restoring Configuration Settings to Default Values on page 269 to restore the
default values.

To edit a configuration that was created in GTC 3.0:

1. From the Edit menu, select Copy Number Configurations > Open Configuration.
The Open dialog box appears (Figure 13.53).

Figure 13.53 Open dialog box

X

Open

GTC 21 custom configl
GTC 2.1 custom config2
GTC 3.0 batch

GTC 3.0 batch custom config?

GTC 3.0 zsingle custom configl

GTC 3.0 zsingle custom config?

GTC 3.0.1 batch with regional GC correction custom canfig 2
GTC 3.0.1 batch without regional GC comection custom config 4
GTC 3.0.1 single with regional GC caorection custam config 1
GTC 2.0.7 gingle without regional GC corection custom canfig 3

Mame |GTC 3.0 batch custom configl | I Open ]

Cancel
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NOTE: Configuration files that were created in GTC 3.0 will be displayed in the Open

dialog box for selection. You can edit these files directly (see below for more information).
If GTC 3.0 configuration files are opened in GTC 3.0.1, these files will be treated as

configurations without regional GC correction.

NOTE: If you are editing a configuration file created in GTC 3.0, you need to update the

Score Threshold from 0.05 to 1.0 as the Affymetrix recommended new setting.

2. Select the configuration file and click Open.

The CN/LOH Configuration Options Template dialog box opens with additional “No Regional GC

Correction” added (Figure 13.54).

Figure 13.54 CN/LOH Configuration Options Template dialog box

Copy Number / LOH Configuration Options Template - GTC 3.0 batch custom configl (GenomeWideSHN... E

Template: Mo Regional GC Comection

Caonfiguration Type

) CN # LOH Analysis (%) Reference Model File Creation and CH/LOH Analysis Probe-level Nomalization
Confidence © Quariie
Scare Threshold 1.0 oL
[ Save As ] [ Default ] [ Advanced Options > ] [ Save ] [ Cancel

Referance Model Fila Crestion

3. Select the configuration options and enter a score threshold.

4. Save the changes to the configuration:

= To save as new configuration: Click Save as.

NOTE: See Restoring Configuration Settings to Default Values on page 269 to restore the

default values.

To transfer parameters from a configuration created in GTC 2.1:

1.
2.
3.

From the Windows Explorer, find the old configuration file and open it using text editor software.

Write down or print the old configuration file.

Make a new configuration file in GTC 3 using the old configuration parameters (a few parameters are

new to GTC 3 configuration).

The parameters are described in:

» Basic Configuration Options for SNP 6.0 CN/LOH Analysis on page 274
» Advanced Configuration Options for SNP 6.0 CN/LOH Analysis on page 276
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Basic Configuration Options for SNP 6.0 CN/LOH Analysis

The basic options are displayed when the dialog box first opens (Figure 13.55).

Figure 13.55 Basic Options, regional GC correction template chosen

Copy Number f LOH Configuration Options Template (GenomeWideSNP_6)

Template: FRegional GC Correction

Configuration Type Fieference bModel File Creation

) €N/ LOH Analysis

(%) Reference Model File Creation and CHALOH Analysis Probe-level Mormalization

Confidence © Quanie
Medi
Score Threshold 4 [adan
[ Save bz ] l Default ] Advanced Oplions » H Save H Cancel

The Basic Options allow you to change:

n Configuration Type on page 274

n Confidence Score Threshold Parameter on page 274

n Probe-level Normalization for Reference Model File Creation Parameter on page 275

Configuration Type

You can create a configuration for the following types of analysis (Figure 13.56):

= CN/LOH Analysis
= Reference Model File Creation and CN/LOH Analysis

Figure 13.56 Configuration Type

Configuration Type

(&) CH / LOH &nalysiz ) Reference Model File Creation and CHALOH Analysiz

=

NOTE: Some configuration options are available only when the Reference Model File
Creation and CN/LOH Analysis option is selected.

Confidence Score Threshold Parameter

Confidence Score Threshold (Figure 13.57) is the maximum score at which the algorithm will make a

genotype call.
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Figure 13.57 Confidence Score Threshold

Confidence

Score Threshald

Larger values of the score/confidence threshold indicate less certain calls. Calls with confidence scores
above the threshold are assigned a no-call.

Probe-level Normalization for Reference Model File Creation Parameter

You can select different options for probe-level normalization for reference model file creation
(Figure 13.58).

Figure 13.58 Reference Model File
Creation: Probe-level Normalization

Reference Maodel File Creation

Frobe-level Momalization

(%) Quantile
() Median

NOTE: This option is available only when the Reference Model File Creation and CN/LOH
Analysis configuration option is selected.

= Quantile normalization is recommended for copy number analysis of association and cytogenetics
samples. Quantile normalization is most appropriate for samples where most of the chromosomes are
relatively normal.

Quantile Normalization makes the entire distribution of data from the different arrays the same. The
assumption for this method is that the signal distributions from all of the arrays should be similar. The
data from each array is sorted and ranked from the lowest to the highest with each rank representing a
quantile. The average intensity of each quantile is calculated across all the arrays. Then for each array
in the set, the measured intensity in a given quantile is replaced with the calculated average
intensity. All arrays in the data set now have identical distributions.

= In contrast, many cancer samples contain significant abnormalities that impact much of the genome;
therefore, median normalization is recommended.

Median Normalization scales all of the arrays in a set so that they have the same median intensity. This
is a linear normalization method that will normalize all of the arrays to the median value of the medians
for the individual arrays.

For a more detailed discussion of normalization please refer to A Comparison of Normalization Methods
for High Density Oligonucleotide Array Data Based on Variance and Bias. Bioinformatics. 2003 Jan
22;19(2):185-93. B. M. Bolstad, R. A. Irizarry, M. Astrand and T. P. Speed.
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IMPORTANT: For any single sample Copy Number/LOH Analysis run, the Probe-level
Normalization and Probe-level Background Correction parameters must be and will be set to

the same values for the Analysis as the parameters used to generate the Reference Model File

used in the Analysis.

Advanced Configuration Options for SNP 6.0 CN/LOH Analysis
Click the Advanced Options button (Figure 13.59) to display the Advanced Options for CN/LOH

Configuration (Figure 13.60).

Figure 13.59 Basic Options, regional GC correction template chosen

Template: Regional GC Correction

Configuration Type
() CM / LOH Analysis

Copy Number / LOH Configuration Options Template (GenomeWideSNP_6)

(%) Reference Model File Creation and CHALOH &nalysis

Reference Model File Creation
Frobe-lesvel Mormalization

Confidence & Quantile
Hedi
Score Threshold O Median
Save bz ] [ Default ] Advanced Options > H Save H Cancel

Figure 13.60 CN/LOH Configurations Options Template Dialog box: Advanced Options displayed

Template: Regional GC Correction
Configuration Type
() CM / LOH Analysis (%) Reference Model File Creation and CHALOH &nalysis

Confidence

Score Threshold

Copy Mumber Parameters
Hbdb parameters

Priors

CH State 0 1 2 3 4 Taotal
Prior Probabiltiss [ 02| 02| a2l[ 02| o2 |
Mean [ 2] -os3 o[ 33| o567
StandardDeviation | 02| 02[[  a2[[ 02| 0g

Trangition Decay Mb

Fost Hk Processing Parameters

CH Minimum Mumber Marker Threshaold [number of markers] markers

[ Save bz ] [ Default ]

Reference Model File Creation
Frobe-lesvel Mormalization

®) Quantile
O Median

LOH Parameters
HET Call Errar Rate
Beta

Minimurn Markers

LOH Minimum Physical Size Threshold

SmoathSignal Graph Output

!I

Frobe-level Background
Carrection

(%) Adapter Type
O Mone

1 NoCall Thieshold | .05
1000] Kb

Copy Number / LOH Configuration Options Template (GenomeWideSNP_6) rz|

M arker-level Momalization

& Median Autosome

O Mone

Separation Mb
o

@

Smoothing Gaussian Window 50000 Smaathing Sigma Multiplier

Smoathing Parameters

(%) Calibrate Smooth Log? ratio to CN

) Smooth Log? ratio

() Skip any smoothing

Advanced Options < ] [

Save ] [ Cancel

The Advanced Options include:

m Reference Model File Creation: Probe Level Background Correction on page 277

m Marker-level Normalization on page 277
n Copy Number Parameters: on page 278
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= LOH Parameters on page 281
n SmoothSignal Graph Output on page 283

Reference Model File Creation: Probe Level Background Correction

NOTE: This option is available only when the Reference Model File Creation and CN/LOH
Analysis configuration option is selected.

The SNP 6.0 assay uses both Sty and Nsp enzymes to cut the original DNA into fragments. Each enzyme
has four alternative recognition sites (adapters). Fragment-specific amplification has been observed
depending on the particular pair of adapters used to cut out fragments. Such fragment-specific effects are
typically very similar within a set of samples run together, but between sample sets such effects are
occasionally quite different.

Figure 13.61 Reference Model File Creation Options: Probe-level
Background Correction

Reference Model File Creation

Probe-level Maormalization Probe-level B ackground
Correction

(*) Quantile (%) Adapter Type

) Median ) Mone

The probe-level “Adapter Type” normalization (Figure 13.61) is used to ensure the fragment effects are
uniform across all samples. For any single sample Copy Number/LOH Analysis run, the Probe-level
Normalization and Probe-level Background Correction configuration parameters should be set the same
for the analysis as these parameters were set during the generation of the Reference Model file used in
the analysis.

Marker-level Normalization

You can select the Median Autosome marker-level normalization (Figure 13.62) as an optional
normalization done after log2 ratios are calculated: the log?2 ratios are adjusted by subtracting the median
of the median log2 ratio of all the autosomes.

Figure 13.62 Marker-level
Normalization options

b ark er-level Marmalization

(%) Median Autosome

) Mone
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This adjustment can be useful for samples with primarily diploid autosomes when probe-level
normalization may be affected by an aneuploidy such as high CN gain in Chromosome X. Note that this
adjustment is not a probe-level background correction. This is only recommended for samples where
most of the chromosomes are relatively normal.

Copy Number Parameters:
These advanced parameters (Figure 13.63) enable you to adjust the Copy Number performance
You can adjust:

s HMM Parameters on page 278
» Post-HMM Processing Parameters on page 280

Figure 13.63 Default Copy Number Parameters for Regional GC Correction Template

Copy Mumber Parameters

Hkdk parameterz

Friars
CH State N 1 2 3 4 Total
Prior Probabilities 0z 0z 0.z 0z 0z
bMean 20| 0533 0 0363 0.567
Standard Deviation nz nz nz nz nz
Transition Decay 1000 kb

Pozt Hi b Processing Parameters

CH birirnum Mumber Marker Threshold [number of mark.erz] 1| markers

HMM Parameters

CN State represents the possible values that the HMM can find. The HMM looks for CN states 0, 1, 2, 3
and 4-or-greater. CN state of 5 or more will also be represented as CN State 4.

A 5-state Hidden Markov Model (HMM) is applied for smoothing and segmenting the CN data. The user
tunable parameters for the HMM are:

m Priors Seftings on page 278
m Transition Decay on page 280

Priors Settings
The HMM has 5 possible states:

State 0=  CN of 0; homozygous deletion
State 1= CN of 1; heterozygous deletion
State2= CN of 2; normal diploid

State 3= CN of 3; single copy gain

State4 = CN 4; amplification
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For each of these states you can modify the following priors values:

Copy Number State

The default for each state is 0.2 indicating that each SNP has equal prior probability of being in any
one of the 5 states. We have not extensively tested the impact of modifying this initial estimate on the
performance of the HMM.

NOTE: The prior values entered are only initial estimates. The HMM optimizes this
parameter based on the data.

Mean

The mean is the expected log2 ratio of each CN state. For example if the reference is diploid for each
marker then the expected log?2 ratio for CN =2 is 0. A Chromosome X titration experiment was
performed using samples that have differing numbers of X chromosomes spanning the range of the
HMM. The observed log?2 ratios for different copy numbers of Chromosome X were used to set the
default mean for each state (except CN = 0, which is unchanged from CNAT 4).

Standard Deviation

Standard deviation is one of the parameters that affect the probability with which the underlying CN
state is emitted to produce the observed state. Specifically, it reflects the underlying variance or
dispersion in each CN state. The standard deviation of each underlying state can be adjusted. The
defaults in the SNP 6.0 parameters are a little lower than the observed SD’s in each state, but when
adjusted during testing to match the observed SD’s did not improve the results of the HMM.

The HMM prior options have different parameters for regional GC and no Regional GC

The Hidden Markov Model (HMM) with regional GC correction is modified for SNP 6.0 with the
following changes in the Mean values for different CN states (Figure 13.64).

Figure 13.64 HMM parameters for SNP 6.0 with Regional GC Correction

HbAM parameters

Pricrs

CH State 0 1 e 3 4 Tatal
Prior Probabilities .02/ o2l o0z 02| o0z |
Mean 2| -0833| 0| 0363)| 057
Standard Deviaion | 02| 02| 02/ 02 02|

Transition Decay 1000 | Mb

In the SNP 6.0 CN/LOH configuration without regional GC correction (Figure 13.65), the same Hidden
Markov Model (HMM) is used for SNP 6.0 as that used in CNAT 4, with the following notable exceptions
for SNP 6.0:

= Smoothing log?2 ratios prior to using the HMM is not possible
= Signal in log?2 ratios for SNP markers is always “logSum”
= The “sumLog” signal summary is not possible
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Figure 13.65 HMM parameters for SNP 6.0 with no Regional GC Correction

Hkd b parameters
Friors
Ch State ] 1 2 3 4 Total
Prior Probabilitiez nz nz nz nz nz
bl ean -2 | -0.852 1] 0.339 0543
Standard Deviation nz nz nz nz nz

Transition Decay 1000/ Mb

Accordingly, other than smoothing, the same parameters in CNAT 4 are exposed as advanced options.
These parameters are used to define how the HMM calculates per marker Copy Number from log?2 ratios.

Transition Decay

The Transition Decay parameter (Figure 13.66) controls the expected correlation between adjacent
markers. The copy number state of any given marker is partially dependent on that of its neighboring
markers and is weighted based on the distance between them. By adjusting this parameter, neighboring
markers can either have more or less of a dependence on each other.

Figure 13.66 Transition Decay parameter

Transition Decay 1000 Mb

The default value is 1000 Mb.

To reduce the influence of neighboring markers, decrease this value (transition faster). For example, if
you set the decay to 1 Mb, and if a given marker is in CN State 1, the probability that the flanking markers
to the right will continue to be in State 1 is much lower compared to the case where the transition decay
is 100 Mb.

To increase the influence of neighboring markers, increase this value (transition slower).

Post-HMM Processing Parameters

Occasionally a marker (typically a CN probe) on the SNP 6.0 array performs erratically for unknown
reasons. The outcome may be occasional singleton calls of CN different from unchanging CN in flanking
markers (both CN and SNP) surrounding this marker.

Figure 13.67 Post HMM processing parameters

Post HM Procezzing Parameters

CH Minirum Murnber Marker Threshold [number of markers] 1| markers

Setting the CN Minimum Number Marker Threshold parameter (Figure 13.67) to 1 changes the CN
determination of such markers to agree with the other markers surrounding it.

For example, if there is a single marker that is called CN State 1 by the HMM, but the surrounding
markers are called CN State 2, then this singleton SNP will be changed from CN State 1 to CN State 2.
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Setting this parameter to 0 leaves the original CN State value unchanged. For the SNP 6.0 array this field
refers to the number of flanking markers and can only be 0 or 1.

LOH Parameters

The SNP 6.0 LOH algorithm looks for runs of homozygous SNP calls, taking into account the overall het
rate and the likely error rate in calling.

Figure 13.68 LOH parameters

LOH Parameters

HET Call Errar Rate kMb

Ma Call Threshald

Separatian

o pur —_

kirirmum b arkers

LOH Minirmum Physical Size Threshold Kb

The following LOH Parameters can be adjusted (Figure 13.68).

HET Call Error Rate

The Genotyping algorithms perform well in the context of signal from diploid SNPs, with very low error
rates. However, when signal arises from a non-diploid SNP, the genotyping error rate is higher. In the
case of LOH associated with a CN =1 region, (e.g., as in a single X chromosome without special treatment
by the genotyping algorithm) then, while we would expect no hets at all to be called, in practice with
current default SNP 6.0 genotyping parameters, it is more usual to see around 5% het call rates depending
on sample quality.

Lower quality data will result in a higher het call error rate. The algorithm auto-adjusts the het call error
rate in the following case: if LOH is being called as part of a reference model generation and the default
no-call threshold (.05) for genotyping is used, then the algorithm will adjust the het call error rate
upwards if necessary, depending on the observed no-call genotyping rate. In all other cases the het call
error is left as the value in the panel (Figure 13.69).

Figure 13.69 HET Call Error Rate

HET Call Errar Riate

The het call error rate is tuned for LOH in hemizygous deletions (i.e. a loss of a portion of 1 chromosome
out of a pair). In fact small regions of Copy Neutral LOH are very common; they may arise from portions
of paired chromosomes that can be traced through different lines of descent back to a single ancestor and
so these regions are identical and hence homozygous. To detect such Copy Neutral LOH, a het call error
rate of .02 is more appropriate.

Alpha and Beta
The LOH algorithm depends on 2 concepts:

= Alpha (if LOH is present, this is the chance that the algorithm would fail to call it)

Given that LOH is truly present, what are the odds that it is not found given the het call error rate?
This is referred to as Type I error and is traditionally referred to as “Alpha” in statistics. Decreasing
alpha decreases the odds the algorithm will falsely rule against LOH but increases the odds it will
falsely find LOH.
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= Beta (if normal Heterozygosity is present, this is the chance of mistakenly calling it LOH)

Given the usual or expected rate of heterozygosity in a region what are the odds of falsely finding
LOH? This is referred to as Type II error or statistical power and is traditionally referred to as “Beta”
in statistics. Decreasing Beta decreases the odds the algorithm will falsely find LOH but increases the
odds it will fail to find LOH when it is present.

The Alpha and Beta parameters can be adjusted.

Figure 13.70 LOH parameters

Minimum Markers

The Minimum Markers parameter sets the minimum number of SNPs to be used in evaluating LOH. The
algorithm calculates the number of SNPs needed to satisfy alpha and beta. For the supplied alpha and beta
defaults this calculated number is well in excess of the default (10 marker) minimum, but if you decide
to change the alpha and beta parameters then the Minimum Markers parameter can be used as a safety net.

Separation

LOH is calculated based on the assumption that LOH is found over a contiguous region of the genome.
When gaps occur in the genome (such as across a centromere), LOH can be calculated separately for each
stretch of the genome. The typical distance between SNPs on SNP 6.0 is on the order of 1,300 bases. The
separation parameter controls how many base pairs must separate 2 markers before the LOH algorithm
starts calculating the LOH value for a new stretch of genome.

Figure 13.71 Separation
Separation kb

At the separation parameter’s default setting the LOH algorithm will treat each chromosome as a region.

No Call Threshold

In any one sample not all SNP results provide equally reliable data. Some SNP results give high quality
information about the genotype they call, and others give low quality information. Including low quality
SNP calls increases the het call error rate over any improvement in the algorithm’s accuracy by including
these extra SNPs. The quality of the SNP call is captured by its Confidence value (as defined in the
genotyping algorithm), and the No Call Threshold excludes SNPs with a greater Confidence value than
this parameter value (Figure 13.72).

Figure 13.72 No Call Threshold

Na Call Thre shold

LOH Minimum Physical Size Threshold

This parameter sets a minimum size that LOH blocks must exceed to be reported as LOH (Figure 13.73).

Figure 13.73 LOH Minimum Physical Size Threshold

LOH kinimum Physical Size Threzhald 1000 Kb
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As described above small regions of Copy Neutral LOH are very common; they may arise from portions
of paired chromosomes that can be traced through different lines of descent back to a single ancestor and
so these regions are identical and hence homozygous. Thus, some Copy Neutral LOH regions are
associated with haplotype blocks. As region size increases the odds we see Copy Neutral LOH related to
a haplotype block decreases. The HapMap phase 1 study shows roughly 70% of common haplotype
blocks in humans are less than about 100 kilobases; further increasing The LOH Minimum Physical Size
Threshold above the 100kb value will screen out Copy Neutral LOH regions arising from haplotype
blocks at the expense of losing smaller LOH regions arising from other events (e.g., a deletion event).

SmoothSignal Graph Output

These options control the signal smoothing functions (Figure 13.74).

Figure 13.74 Smoothing Signal Graph Output
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The log?2 ratio is the raw estimate of log of CN signal compared to an expected state of CN=2 for each
marker. These raw estimates can be smoothed using a Gaussian kernel to lower noise to improve per
marker Signal to Noise ratio at the expense of blurring the boundaries where the CN state changes. For
each marker, the smooth is constructed using a weighted mean of the log2 ratios of surrounding markers
with weights proportional to the Gaussian transform of their genomic distance from that marker. The
Gaussian transform has Standard Deviation equal to the “Smoothing Gaussian Window.” (Figure 13.75).

Figure 13.75 Smoothing Gaussian Window
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In usual signal processing terminology this parameter is known as the bandwidth.

Setting this value to 0 will result in no smoothing.

Smoothing Sigma Multiplier

In principle, the Gaussian smooth uses all markers. In practice surrounding markers far from any
particular marker have little numerical impact on the final smoothed value. The Smoothing Sigma
Multiplier parameter (Figure 13.76) determines the number of Standard Deviations away from the given
marker where markers will be included in the smooth.

Figure 13.76 Smoothing Sigma Multiplier

Smaoathing Sigrma kMulkiplier 2

Note that larger values will result in increased compute times for the algorithm.
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Setting this value to 0 will result in no smoothing.

Smoothing Parameters options

You can select from different smoothing parameter options (Figure 13.77).

Figure 13.77 Smoothing Parameters
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= Calibrate Smooth Log2 ratio to CN
Checking this option calibrates Smooth Log2 ratio to the HMM mean parameters for different CN
states and inverts the resultant smoothed log2 ratio to normal Copy Number. So a 0 value in the
smoothed log?2 ratio will become 2 after inverting. If the HMM mean corresponding to CN state of 1
is -.55 then a smoothed log?2 ratio with a value of -.55 will be inverted to CN = 1. If the Smoothing
Gaussian Window is 0 or the Smoothing Sigma Multiplier is 0, then calibration and inversion to CN
units occurs without any smoothing.

= Smooth Log2 Ratio
Checking this option results in the smoothed log2 ratios only.

= Skip any smoothing

Checking this option will prevent smoothed log?2 ratios from being calculated and included in the
CNCHP file output.
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Common Functions for Copy Number/LOH Analyses

This chapter covers the copy number/LOH functions that are common to both Human Mapping 100K/
500K arrays and the Genome-Wide Human SNP Array 6.0. These functions include:

n Using the Segment Reporting Tool on page 285

» Loading Data into the GTC Browser on page 305
n Export Copy Number/LOH data on page 307

n Setting QC Thresholds on page 312

Using the Segment Reporting Tool

You can use the Segment Reporting Tool (SRT) to locate segments with copy number changes in the CN
data for 100K/500K and SNP 6.0 array data. The SRT detects both common and unique-to-a-sample copy
number change segments.

For SNP 6.0 data the SRT also produces a gender call for the sample, based on the detected copy number
state for the X and Y chromosomes. See CN Segment Report (SNP 6.0 only) on page 356 for more
information about the CN Segment Report Tool’s gender call.

More information is given in:

= [ntroduction on page 285

» Running the Segment Reports Tool on page 287
m Segment Report Tool Results Files on page 298

'=x NOTE: The SRT requires annotation files (*.annot.db) to analyze CNCHP files generated in
earlier versions of GTC. For Human Mapping 100K or 500K data, the SRT requires na24 version
of the annotation file (*.na24.annot.db). For Genome-Wide SNP Array 6.0 data, the SRT
requires na25 to na29 version of annotation files (*.annot.db), depending on the annotation
version that was used to generated the CNCHP file.

Introduction

The Segment Reporting Tool runs three different processes on the data:

1. Detect CN Segments that meet initial requirements (below)

2. Filter out segments that overlap with known CNV regions (optional) on page 286
3. Generate Custom Reports Using a Custom Regions File (optional) on page 286

At the end of these processes, a Segment Report (*.cn_segments) is generated for each copy number
file. An optional Segment Summary Report that concatenates the segments from each Segment
Report can also be generated.

If the Custom Region option is used, a Custom Regions Report file is created for each .CNCHP file
analyzed. An optional Custom Regions Summary Report that concatenates the segments from each
Custom Regions report can also be generated.

Detect CN Segments that meet initial requirements

This process detects all the copy number change segments in the CNCHP files that meet the initial
filtering parameters for:

= Minimum number of markers per Segment
= Minimum genomic size of a Segment
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Filter out segments that overlap with known CNV regions (optional)

The SRT can filter out segments that overlap with known CNV regions based on a user-defined
percentage of markers in the segment.

If the filter value is set to 25%, all segments that overlap known CNV Regions by more than 25% are not
included in the report. Segments that overlap by 25% or less are included in the reports.

The SRT produces a Segment Report file (*.cn_segments) for each copy number file that is analyzed.
The Segment Report files contain information on the copy number segments detected in a given CNCHP
file.

The Segment Report files can be viewed:

= In the Copy Number Segment Report table of GTC 4.2

= In the GTC Browser

See Segment Report File on page 298 for more information.

The SRT can also generate an optional Segment Summary Report file (*.cn_segments_summary)
concatenating the segment data for all of the CNCHP files analyzed in a particular run.

The Segment Summary Report on page 301 can be viewed in a spreadsheet program.

Generate Custom Reports Using a Custom Regions File (optional)

You can also use a Custom Regions file to generate Custom Regions reports for each copy number file.
The Custom Regions file defines regions of the genome of interest. The Custom Regions Report allows
analysis of “favorite” regions of the genome without needing to filter the cn_segments_report manually
for these regions, or viewing data in the GTC Browser.

A sample template Custom Input Regions file (Custom Regions template cn_input_regions.bed) is
located in the Library folder.

See Custom Region File Format on page 296 for more information.

The Custom Regions reports include information on segments with copy number changes in the defined
custom regions. The report includes:

= custom region name

= overlap of the region with the segment and vice versa
= genomic location

= size

= # of markers in the segment

= overlap with known CNVs

= other annotation

The Custom Regions Report files can be viewed:

= In the Copy Number Segment Report table of GTC 4.2
= In the GTC Browser

You can also generate an optional Custom Regions Summary Report file (.custom_regions_summary)
concatenating the custom regions data for all of the files analyzed in a particular run.

The Segment Summary Report on page 301 can be viewed in a spreadsheet program.

IMPORTANT: The Custom Input Regions file can be loaded into the GTC Browser as a track.
This allows you to view your Custom Regions in a genomic context.
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Running the Segment Reports Tool

The basic operation of the Segment Reporting Tool is described below.

You can select from several options for using the Segment Reporting Tool:

» Selecting CNV Map for Filtering Segments on page 292

m Selecting Filters on page 293

» Filter out segments that overlap with known CNV regions (optional) on page 286
Adding a Suffix to the Segment Report Files on page 294
Create Segment Summary Report File on page 294

» Using a Custom Regions File on page 295

Create Custom Regions Summary report on page 297

To create a segment report:
1. Select the results set you wish to generate a report for.
2. Do one of the following:
= From the Workspace menu, select Copy Number/LOH Results > Run Segment Reporting Tool.

= Right-click the Copy Number/LOH Results file set and select Run Segment Reporting Tool from
the pop-up menu (Figure 14.1).

------ B wiorkspace [Haph ap]

EI--@ D'ata Sets

=Lk HapMap

............. GmmﬂWdeSMF_E

ﬂ Sample Attibutes

Eﬂ-'iﬁ Intenszity Data

[—] Genotype Results

----- 20070522_174838
20020610_105605

|:—:|-|__|'E| Copy Humber/LOH Results

----- % 20080527 -batchl

=1-==4 Copy Mumber Shiow Copy Murnber QC Surmmary Table
""" 20080605 | Show Copy Mumber Segments
----- 20030605 | ]
D Reports Show Copy Mumber Custom Regions
EIB SNP Lists ﬁ Run Segment Reporting Toal, ..

EE Wiew Results in Browser, .,
Wiew Results in Heat Map

Export Copy Mumber/LOH Results. ..

Rename Copy Mumber/LOH Resulks Group. ..
x Remove Copy Mumber/LOH Results Group

» Click the Run Segment Reporting Tool button in the tool bar.

If you have selected a data set with no copy number files available, the following warning notice
appears (Figure 14.2).
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Figure 14.2 Warning notice

Genotyping Console

\!l) Copy Mumber/LOH Resulks results are nok available

If you see this notice, click OK and then select a data set with copy number data.

If you have selected a data set with more than one copy number result batch available, the following
notice appears to ask you to choose a CN result batch ( (Figure 14.3).

Figure 14.3 Select Results Group dialog box

20080607-batch

Cancel

3. Select the group you wish to analyze and click OK.
The Select Files dialog box opens (Figure 14.4).
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Figure 14.4 Select files dialog box

Segment Reporting Tool: Select Files

J:_l:
(5.

{5

C.CH5.cnchp

[ OF. ] [ Cancel

4. Select the copy number data files you wish to analyze and click OK.
The Segment Reporting Tool Filters dialog box opens (Figure 14.5)
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Figure 14.5 Segment Reporting Tool Filters dialog box

Segment Reporting Tool Filters
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(%) Default
) Custom

Select Filkers
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Select the options that will be used to generate the report (see below):

n Selecting CNV Map for Filtering Segments on page 292

m Selecting Filters on page 293

n Filter out segments that overlap with known CNV regions (optional) on page 286
Adding a Suffix to the Segment Report Files on page 294

n Create Segment Summary Report File on page 294

» Using a Custom Regions File on page 295

n Create Custom Regions Summary report on page 297

Click OK in the Segment Reporting Tool Filters dialog box.

The Progress bar (Figure 14.6)displays the progress of the Segment Reporting Tool,

NOTE: An error message appears if you do not have24.annot.db for Human Mapping
100K or 500K arrays or the correct version of annot.db for SNP 6.0.
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Figure 14.6 Progress bar

X

Genotyping Console

Running Segment Reporting T ool
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[T |

Step 1 of &

Cancel

The following notice appears if the Custom Regions input file is not in the correct format
(Figure 14.7).

Figure 14.7 Notice of incorrect format

Genotyping Console

Unable ta load custom regions From the input custom regions file, Please check the file contents to ensure they are in the proper tab-delimited *.bed" format, Exception of bype
*System. Exception’ was thrown,

When the SRT has completed generating the segment report, then one of the following notices
appears.

The following notice appears if none of the copy number data files had any Segments (Figure 14.8).

Figure 14.8 No Segments Results notice

Genotyping Console

i 2ne of mare CRCHP files did not generate segment results based on the filker settings.,
' See the Status Messages windaw For Further details,

The following notice (Figure 14.9)appears:
= [f at least one of the copy number data files had Segments; or
= [f you click OK in the notice above.
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Figure 14.9 View Segment/CN/LOH data Notice

Genotyping Console

«,_:{) Do wou wankt ko wiew vour Files in the broveser?

I Yes l [ Mo

Click Yes to display the files in the GTC Browser.

Selecting CNV Map for Filtering Segments

The SRT allows you to filter the detected copy number segments against a CNV Map of known copy
number variation regions based on a specified percentage of overlap between the CN segments in the
segment report and the user-selected CNV map. The SRT uses the Toronto CNV map as the default map
for analysis. You can choose other CNV maps (e.g. Broad CNV map, or user-defined map) in the CMV
Filters dialog box (Figure 14.10).

A CNV map template (Custom Regions template cn_input_regions.bed) is provided in the library folder.

When SNP and CN probe sets lose genome positions due to an annotation update, those SNP and CN
probe sets are not included in the SRT to calculate % overlap.

Figure 14.10 CNV Map options in the SRT Filters dialog box (Figure 14.5)

Select CHY Map
(%) Default
() Custom

The CNV Map files use the BED file format.

To select a custom CNV map:
1. Select the Custom radio button.

2. Click the Browse button.
The Open CNV Map File dialog box opens (Figure 14.11).
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Figure 14.11 Open CNV Map File dialog box
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3. Select the CNV Map file from the list displayed in the dialog box and click Open.

Selecting Filters

You can define thresholds for the segment size and number of markers required to define segments
(Figure 14.12).

Figure 14.12 Select Filters in the SRT Filters dialog box (Figure 14.5)

Select Filters

binimurn number of markers per Segment

binimumn genomic size of a Segment [kbp]

To set thresholds:
= Enter values for the filter parameters:

Minimum number of markers per segment Minimum number of SNP and CNV probe sets that must be
present to report the segment.

Minimum genomic size of a segment (kpb) Minimum size of a segment in kilobase pairs.

Include segments that overlap with known CNV regions by %

CNV regions from the CNV map files are the known (or user-defined) regions in the human genome
identified as having copy number variants (CNVs), or copy number polymorphisms (CNPs). This data
comes from the Toronto DGV database (or is user defined) and can be displayed in the Browser track.

To aid in the discovery of novel copy number variant regions, it is possible to exclude segments that
overlap these regions with known copy number variants (Figure 14.13). The identification of segments
to be excluded is based on the percentage of the markers (SNP+CN makers) that overlap the boundaries
of the SNP and CN annotation in the database.
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If the percentage of markers in a copy number changed segment which overlap with known CNV regions
in the Toronto DGV database (or users defined CNV regions) exceeds the selected percentage, then the
Segment Reporting Tool will not report that segment.

Figure 14.13 Overlap Filter setting in the SRT filters dialog box
(Figure 14.5)

Include segments that overlap with known CRHY 100
regions by %

Examples below:

100% - Repart all Segments

A0% - Report all Segments with up to 50% overlap w/CHY regions

To set the threshold:
= Enter values for the % Overlap:

If the percent value is set to 25%, segments with up to 25% of their markers overlapping known CNV
regions will be reported as part of the Segment Report. Segments with more than 25% of their
markers overlapping known CNV regions will be excluded from the Segment Report.

NOTE: 100% means that all of the segments will be reported.

Adding a Suffix to the Segment Report Files

A suffix can be added to keep the output files from overwriting the results of an earlier analysis
(Figure 14.14). The suffix will be added to Segment Report files and Custom Region Report files.
Suffixes are not added to Summary reports.

Figure 14.14 Add a segment report file suffix in the SRT Filter dialog box
(Figure 14.5)

Segment Bepart File Suffis

To add a suffix:

= Enter a suffix for the segment report file in the Segment Report File Suffix textbox.

Create Segment Summary Report File

This option (Figure 14.15) allows you to generate a summary segment report with information on
changed regions in all the CNCHP files you are analyzing. This tab-delimited file contains the file
extension .cn_segments_summary.

Figure 14.15 Segment Summary report file option in the SRT Filters dialog
box (Figure 14.5)

Create Seqment Surmary repart

Segment Summary repart file name

L]
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To create a segment summary report file:
1. Select the Create segment report summary checkbox (Figure 14.15).

2. Click the Browse button
The Save Segment Summary Report File dialog box opens (Figure 14.16).

Figure 14.16 Save Segment Summary Report File dialog box
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3. Select alocation for the Segment Summary Report file and enter a name for the file. (Segment Report
File suffixes are not automatically added to Summary files).

4. Click Save in the Save Segment Summary Report File dialog box.

Using a Custom Regions File

You can use a Custom Regions file (Figure 14.17) to look for copy number gain and loss in select regions
of the genome. Custom Regions are defined in tab-delimited “.bed” format files.

If a Custom Regions file has been selected, the report tool generates:

= Custom Regions Report file (.custom_regions) for each copy number file.

= Custom Regions Summary Report file (.custom_regions_summary) concatenating all the data for all
files run at a time (optional).

The Custom Region Summary Report is the result of filtering the whole genome Copy Number Segment
data generated by the Segment Reporting Tool for only the regions defined in the custom Regions file,
during the same run for the same samples.

A sample template Custom Input Regions file (Custom Regions template cn_input_regions.bed) is
located in the Library folder.
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Figure 14.17 Options for using a custom regions file and creating a Custom
Regions Summary report in the SRT Filters dialog box (Figure 14.5)
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| ]

To select a custom regions file and generate custom regions reports:
1. Select the Process segments with custom regions checkbox.

2. Click the Browse button
The Open Custom Input Regions File dialog box opens (Figure 14.18).

Figure 14.18 Open Custom Input Regions File dialog box

Open Custom Input Regions File
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3. Select the Custom Input Regions .bed file and click Open.
You can proceed with the generation of the reports.
Custom Region Reports are generated for each copy number file.

Custom Region File Format

The Segment Reporting Tool also allows generation of a Custom Regions Report (*.custom_regions).
Custom Regions are any regions of the genome defined by coordinates entered into a text file in tab-
delimited “.bed” format, as described in http.//genome.ucsc.edu/FAQ/FAQformat#formatl .

The Custom Regions Report that results from processing Segment for Custom Regions contains copy
number gain and loss segment and CNV overlap information about just the defined regions.


http://genome.ucsc.edu/FAQ/FAQformat#format1
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You can use a Custom Regions Segments file (Figure 14.19) to look for copy number gain and loss in
select regions of the genome. Custom Regions are defined in tab-delimited “.bed” file format, with
columns for:

= chromosome

= custom region start position
= custom region stop position
= custom region name

The header lines marked with the # symbol are ignored.

Figure 14.19 Custom Input Regions File

£ Custom Regions template cn_input_regions.bed - Notepad

File Edit Formak  Yiew Help

#ichrom chromStart chromEnd name

chr22 172080080 202080000 region on 22
chrd 18123080A 181366000 region on 4
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chri 400860 A 41 AR regionl on H
chri LA0PARAA L20088080 region2 on X
chri 7800888A 72008880 region? on H
chr¥ 20008AAA 2A58888A regionl on ¥

Custom Regions template cn_input_regions.bed files can:

= Serve as custom region for SRT

= Serve as custom CNV map for SRT

= Be loaded into heat map viewer

= Be loaded into GTC browser

= Be loaded into other browsers such as USCS genome browser

Create Custom Regions Summary report

This option allows you to generate a summary segment report with information on CN change segments
for select regions in all the CNCHP files you are analyzing. This tab-delimited file uses the file extension
.custom regions summary.

To create a custom regions summary report file:

1. Select the Create custom region summary report checkbox (Figure 14.20).

Figure 14.20 Options for using a custom regions file and creating a Custom
Regions Summary report in the SRT Filters dialog box (Figure 14.5)
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2. Click the Browse button
The Save Custom Regions Summary Report File dialog box opens (Figure 14.21).

Figure 14.21 Save Custom Regions Summary Report File dialog box
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3. Selectalocation for the Custom Regions Summary Report file and enter a name for the file. (Segment
Report File suffixes are not automatically added to Summary files)

4. C(Click Save in the Save Custom Regions Summary Report File dialog box.
You can proceed with the generation of the reports.
Custom Region Reports are generated for each copy number file.

Segment Report Tool Results Files
The Segment Report Tool can produce the following types of report files:

= Segment Report file (.cn_segments) for each copy number file.

= Segment Summary Report file (.cn_segments_summary) concatenating all the data for all files run at
a time (optional).

If a Custom Regions file has been selected, the report tool generates:
= Custom Regions Report file (.custom_regions) for each copy number file.

= Custom Regions Summary Report file (.custom_regions_summary) concatenating all the data for all
files run at a time (optional).

CN segment and custom region files are automatically saved with CNCHP files in the same CN result
folder; segment summary and custom region summary files can be saved manually.

Segment Report File

The Segment Report files (Figure 14.22) contain information on the copy number segments detected in
a given CNCHP file.

The Segment Report files can be displayed in the GTC Browser in the Karyoview and as an annotation
track in the Chromosome View.

= Segment Data files for Human Mapping 100K/500K arrays have the CN4.cn_segments extension.
= Segment Data files for the Genome-Wide Human SNP Array 6.0 have the CN5.cn_segments extension.
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To View the Segment Report from Genotyping Console:
1. Inthe Genotyping Console data tree, select a Copy Number/LOH Results group for which you have
previously generated Segment Reports using the Segment Reporting Tool.

To do this: Right-click on a Copy Number/LOH Results group and choose Show Copy Number
Segments (Figure 14.23).
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The Select Copy Number Segments dialog box appear (Figure 14.24).
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Figure 14.24 Select Copy Number Segments dialog box

Select Copy Mumber Segments

iLACommand_Conzoleh\Data'hapmaph 20080527 -batch1\NADESES wh C.CH5.cn_segments |
C:ACommand_ConsaolehData\hapmaph20080527-batch] WMADEIEE_GWwWE_C.CHEYCR.cn_segments
C:ACommand_ConsolehData\hapmaph20080627-batch1WMADEIN _GwE_C.CNG.cr_segments
C:ACommand_ConsaolehDatalhapmaph20080527-batchWMADEIN _GWwWE_C.CHEYCR . cn_segments
C:ACommand_ConsalehData\hapmaph20080527-batch1WMADEIS3_GwE_C.CNG.cr_segments
C:ACommand_ConsaolehData\hapmaph20080527-batch 1 \MNADEIS3_GWwWE_C.CHEYCR. cn_segments
C:ACommand_ConsaolehData\hapmaph20080527-batch1 WMADEI_GwE_C.CH5 cr_zegments
C:\Command_ConsolehData\hapmaph20080527-batch1 WMNADEI94_GwE_C.CHNEYCR.cn_seaments
C:ACommand_ConsaolehData\hapmaph20080527-batch1WMADTO00_GwWE_C.CH5.cr_zegments
C:ACommand_ConsolebDatathapmaph20080827-batchThMADTO00_GWwWE_C.CHNANVER. on_segments

2. Select Copy Number Segments files (*.cn_segments) from the list and Click OK.
The Segment Reports for all chosen files open in a single list in the display area.

NOTE: Segment report information can also be viewed in the GTC Browser. See Loading
Data into the GTC Browser on page 305.

The Copy Number Segments Report table content changes if you are using a custom map in the “Copy
Number Segments Report” table.

Starting from GTC 3.0.1, “%CNV_Overlap” is replaced with the %CNV_Overlap numbers calculated
from the custom map and “CNV_Annotation” is replaced with variations names from the custom
map.

The table contains the following items:

File Name of the segment data file (seen in GTC table view only).

Sample CNCHP file name.

Copy Number State Per marker CN as estimated by the HMM.

Loss/Gain Whether the copy number change is a decrease or increase from the expected

normal value.

Chr Chromosome where the segment is located.

Cytoband_Start_Pos The Chromosome's cytoband within which a copy number change segment
begins.

Cytoband_End_Pos The Chromosome's cytoband within which a copy number change segment
ends.

Size (kb) Size of the segment of copy number change.

#Markers Number of SNPs+CNV markers within the segment.

Avg_DistBetweenMarkers(kb) Length of segment divided by number of markers encompassed by that
segment.
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%CNV_Overlap
CNV.

Start_Linear_Pos

Percentage of markers in a segment which overlap the boundaries of a known

Base pair position on the Chromosome at which the first marker in the segment

begins (going from top of the p-arm to the bottom of the g-arm of the

chromosome).

End_Linear_Position

Base pair position on the Chromosome at which the last marker in the segment

begins (going from top of the p-arm to the bottom of the g-arm of the

chromosome).
Start_Marker Name of the first SNP or CN marker of a copy number change segment.
End_Marker Name of the last SNP or CN marker of a copy number change segment.

CNV_Annotation

Information from the Toronto Database of Genomic Variants about the CNV
variants which overlap the Copy Number change segment (or Genomic Variants

annotation information from other database if a custom map is used).

Segment Summary Report

The segment summary report (Figure 14.25) has information for every cn segment from the whole batch
while the segment report only has cn segment info from one .CNCHP file. The header information is also

concatenated to include data on all the .CNCHP files.

The summary report can’t be displayed in the Browser; it can be viewed in a spreadsheet program.

You will be directed to specify a name and location for the Segment Summary Report file before

performing the analysis.

Figure 14.25 Summary report displayed in spreadsheet

i First_Five.cn_segments_summary.

“ariation_0012 /f chr1:103956055-1C
“ariation_1016 // chr1:147390776-1¢
Wariation_2398 // chi2:83104084-83;
“ariation_0267 /f chr2:88934404-812
“ariation_1082 // chrd 63110817-69°

war@uun_ua e i o4, 105329646-
“ariation_0182 /f chr14:105887 236~
Wariation_0182 // chr14:105867 236-
Wariation_0318 // chr15:18526971-20
“ariation_0207 /f chr17:42087498-4

Wariation_0334 // chi22:21133087-2"

A B E D E F G H 1 J K L M N
| 1 [#MinimumMarkersinSegment=5 I 1
2_#hlinimum GenomicSegmentSize=100 H
| 3 [#aximumOvelapOfCMNYWithSNP=100 SRT Settmgs
| 4 |[#State=Ch
| 5 [#Anayset=GenomeWideSNP_B
| 6 [#CNvMapFilename=Defautt
| 7 |#=np-annotation-file=C\Command_ConsoleiLibrary\Genome\WideSNP_6.na25.bin_annatation
| 8 [#en-annotation-file=C:\Command_ConsolelLibrary\Genome\WideSNP_G.cn.na25. bin_annotation
| 9 |#MA06385_GWE_C.CNS.CNCHP-genome=hg18
| 10 [#MADBSE5_GWWE_C.CNE CNCHP-gender=Female
| 11 [#4A08965_GWE_C.CN5.CNCHP-gender_threshold_test=In Bounds
| 12 [#ADBSES_GWE_C.CNE. CNCHP-madPairDiff=0.204714
| 13 [#MADBSE5_GWE_C. CNS. CNCHP-cnchp-file-identifier=0000027686-12 11929350-00000027 43-0000013070-0000028088
| 14 [#4A06991_GWE_C.CN5.CNCHP-genome=hg 18
| 15 [#MADBA91_GWE_C.CNE CNCHP-gender=Female
6 [#HAD6551_GWE_C.CN5. CNCHP-gender_threshold_test=In Bounds
#MADBI91_GWE_C.CNS. CNCHP-madPairDif=0.221524 CNCHP File
#MADESI1_GWE_C.CNS. CNCHP-cnchp-file-identifier=0000027686-1211929466-0000032003- 000000267 4-0000019025 .
5 #ADB593_GWE_C.CN5, CNCHP-genome=hy18
| 20 [#ADB393_GWE_C.CN5 CNCHP-gender=Male Informatlon
| 21 [#MA0B893_GWE_C.CNS. CNCHP-gender_threshold_tect=In Bounds
| 22 [#ADBSS3_GUWE_C CNS. CNCHP-madPairDifi=0. 228137
23 [#NADB993_GWE_C.CNS, CNCHP-cnchp-file-identifier-0000027686-1211929583-0000020617-0000027659-000002001 1
| 24 |#A08894_GWE_C.CNS. CNCHP-genome=hg18
| 25 [#4ADB554_GWWE_C.CNS. CNCHP-gender=Male
#MADBI34_GWE_C.CNS, CNCHP-gender_threshold_test=In Bounds
#MADBE94_GWE_C.CNS. CNCHP-madPairDifi=0.203918
#MADBA34_GWE_C.CNS. CNCHP-cnc hp-file-identifier-0000027686-1211929701-0000001 359-0000022520-0000031044
#MAD7000_GWE_C .CN5, CNCHP-genorne=hy 18
| 30 [#WAD7000_GWE_C.CNE CNCHP-gender=Female
| 31 [#4A07000_G\WE_C.CN5.CNCHP-gender_threshold_test=In Bounds
| 32 [#407000_GWE_C .CN5, CNCHP-madPairDiff=0.227221
| 33 [#WAD7000_GWE_C.CNE. CNCHP-cnchp-file-identifier=0000027686-12 119298 18-0000006557-0000019896-0000019358
| 34 |Sample Copy Nurn Loss/Gain| Chr Cytoband_Cytoband_Sizetkh) #harkers |Avy_DistB %CNY_Overlap Star_Linear_Pos |End_Linear_Position Star_Marker End_Marker | CNV_Annctation
| 35 |NADB9B5_GWB_C.CN5.CNCHP 1|Loss 1 p21.1 p21.1 27 4 100 10395731 104059090 CN_433533 CN_434657
| 36 |NADBYES_GWE_C.CNS.CNCHP 1|Loss 19211 q21.1 400 160 3 100 147303136 147703454 CN_O05061 CN_442642
| 37 |NADB9BS_GWE_C.CH5.CNCHP 1 Loss 2p12 pi12 621 k] 2 99 63095750 63717008 SNP_A-842520 CN_BB9485
| 38 |NADB9B5_GWB_C.CMNS5.CNCHP 3 Gain 2/p11.2 p11.2 360 99 4 100 88942556 89303048 CN_B62860 CN_865081
9 | NADBIBS_GWE_C.CN5.CNCHP 4 Gain 4q13.2 q13.2 1 62 2 100 69057524 B9168562 CN_278018 CN_1111670
:E MNADBIB5_GWE_C.CMa CNCHP 3 Gain b g7 27 252 169 1 0 1 RAMARRRART 1RRIFATRA NP A-219R74 SNP A-JNF4R33 Wariatinn 2RR7 /7 chifi-168075302-1¢
1 |NADBIBS_GWE_C.CNS.CNCHP 1 Loss 8 p11.23 11.22 151 57 1 1 G370045-39¢
| 42 | NADB9BS_GWE_C.CHS.CNCHP 4 Gain 14 211 2 su 2 318 13 COpy Number Segment Information for all files 15267456-1¢
| 43 | NADB9BS_GWE_C.CH5.CNCHP 3 Gain 1443233 q32.33 102 54 < u \uazomn 10 \UDa7 1419 LN _D4rLa LY Daoria
| 44 |NADBYBS_GWE_C.CNS.CNCHP 3 Gain 14 ¢32.33 3233 104 48 2 100 105763830 105867730 CN_BS0928 CN_B50972
| 45 | NADB9BS_GWE_C.CH5.CNCHP 3 Gain 149323 g3 13 79 1 100 105352763 106005561 CN_105097  CN_653063
| 46 | NADB9BS_GWE_C.CH5.CNCHP 3 Gain 154112 gi12 845 159 5 100 18977388 19822561 CN_117116_ CN_680702
| 47 |NADBYBS_GWE_C.CNS.CNCHP 3 Gain 17 g21.31 21.32 537 132 4 100 41570865 42107467 SNP_A-424768 CN_739354
| 48 | NADB9ES_GWE_C.CH5.CNCHP 3 Gain 2111 gl1d an 27 14 100 14435171 14805614 SNP_A-B65640 SNP_A-B597276 ariation_0331 // chi22:14451967-1«
| 49 |NADB9B5_GWE_C.CNS.CNCHP 0 Loss 20112 g11.2 10 58 2 100 21386928 21496767 CN_873842 | CN_908663
| 50 |NADBYBS_GWE_C.CNS.CNCHP 3 Gain 2q11.23 q11.23 255 279 1 100 23993973 24248709 CN_921937 SNP_A-BB90B43  Variation_0336 // chr22: 24086060-2¢
T INAMRGSH WA R RN ANEH 1T nas EC RN 18 R B Ann 1 473RRAT TATEIRCOR SNE ADNTRIR AN ANE14D

Wariatinn AMMR I rhrl 473607 7R

The Segment Summary report contains:

= Information on SRT settings and CNCHP files analyzed in the header.

= Copy Number Segment information (same as in Segment Report)
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Custom Regions Report

The Custom Regions Report files (Figure 14.26) contain information on the copy number segments
detected in the custom regions designated in the Custom Region file for a given CNCHP file. Each
Segment overlapping a Region generates one row in the table. Regions with no overlapping Segments in
a sample are represented as a single row in the table with the Loss/Gain column not populated.

= Custom Regions Segment Data files for Human Mapping 100K/500K arrays have the
CN4.custom_regions extension

Custom Regions Segment Data files for the Genome-Wide Human SNP Array 6.0 have the
CNS5.custom_regions extension

Figure 14.26 Custom Regions table in displayed in GTC
[5Gy Mumber Cusm Fegens: Repar: Haphap/2000s2 ochl (e
Default View A=Al RERE N R N
S R (e Sl ;go\;ﬁrlff o s/e;xz:alphyol :mrkels (LeEeAEes g;ﬂfh”]‘ gfgmem ﬁ(;%D‘*'BE'WEE"ME'kE" %M
segment [length] | region (length]) | in region (markers]
P o1 MA0E391_GWE_C.CHMVCR custom_regions | BenDiGeoge Na0B331_GWE_C.CMNACNCHF 0 o o o o o o
2 MNADEI31_GwE_C.CMWCR custom_regions | TBx1 DiGeorge MNAOEI31_GwE C.CNSCNCHP O 0 0 0 0 0 0
3 NADEIST_GwE_C.CNWCR. custom_regions | DiGeoE arlythruTB=1 MNAOEI31_GwE_C.CNSCNCHP O o 0 0 0 0 o
4 NADE331_GWwE_C.CNWCR custom_regions | BigRegionEncompDiGea NAOESS1_GwE CCNBCNCHR 5 100 3874 Gain 304 155 2 100
5 NADEIST_Gwh_C.CMWCR. custor_regions | 7215p11_CN=3 smllexact MNADEIT1_GwE_C.CNS.CMCHP O o 0 0 0 0 o
B NADEIST_GwE_C.CNWCR. custom_regions | 7215p11_CN=3 Irg exact MNAOEI31_GwE_C.CNSCNCHP O o 0 0 0 0 o
7 NADB331_GWE_C.CNVCR.custom_regions | 7215p11bridgeCN=2mostly NADE331_GWE_C.CNSCNCHP 0 0 0 0 0 0 0
§  MNADBI91_GWE_C.CNVCR.custom_regions | 7215pTTsmikbrdgeig exact | NADBI31_GWE_C.CNS CNCHP O 0 0 0 0 0 0
g NAOE331_GWwE_C.CNWCR custom_regions | 11419 CHneutral cleanspot NAOESS1_GwE CCNBCNCHR O 0 0 0 0 0 0
10 NADEIS1_GWwE_C.CMNWCH . custor_regions | 11419+,16447- &hitofCN2border | NADEIT1_GwWE_C.CNS.CNCHP 70 100 383 Gain 240 27 1 100
1 NADEIST_GwE_C.CNWCR. custom_regions | region=<3 MNAOEI31_GwE_C.CNSCNCHP O o 0 0 0 0 o
12 MADE331_GWwE_C.CMWCR custom_regions | regiont4 NADEI31_GwE C.CMSCNCHP O 0 0 0 0 0 0
13 NADEIS1_GwE_C.CMWCR. custor_regions | region=S MNADEIT1_GwE_C.CNS.CMCHP O o 0 0 0 0 o
14 MA0E391_GWE_C.CMVCR. custom_regions | regionl Na0B391_GWE_C.CMNACNCHF 0 o o o o o o

To View A Custom Region Report in Genotyping Console:
1. In the Genotyping Console data tree, select a Copy Number/LOH Results group for which you have
previously generated Custom Region Reports using the Segment Reporting Tool.

Right-click on a Copy Number/LOH Results group and choose Show Copy Number Custom Regions
(Figure 14.27).
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The Select Copy Number Custom Region Files dialog box opens (Figure 14.28).

Select Copy Number Custom Region Files

iC:A\Command ConsolehD atavhapmaph 200805 7-batch1 WMADBIES GWh C.CHVCR. custom reqions
C:\Caommand_ConsolehD atathapmaph 20080527 -batch1WWADEIS _GWE_C.CH VTR custam_regions
C:\Caommand_ConsolehD atathapmaph 20080527 -batch1WWADEISS_GWE_C.CHVCR. custam_regions
C:\Caommand_ConsolehD atathapmaph 20080527 -batch1WWADEISA_GWE_C.CHVCR. custom_regions
C:\Caommand_ConsolehD atahhapmaph 20080527 -batch1WWADT000_GWE_C.CH VR custam_regions

Select Al ak Cancel

2. Select Copy Number Custom Regions files (*.custom_regions) from the list and click OK.
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The Custom Regions for all selected files opens in a single list and displays the following

information:

File

Region Name

Sample

% overlap of region by

segment (length)

% overlap of segment by
region (length)

# markers in region

Loss/Gain

Segment size (kb)
Segment size (markers)
Avg_DistBetweenMarkers
(kb)

%CNV_Overlap

Chromosome

Cytoband_Start_Pos

Cytoband_End_Pos

Start_Linear_Pos

End_Linear_Position

Region start

Region end

Custom Regions report file name.
Region name from Custom Input Regions “*.bed” file.
CNCHP File name.

Percentage of overlap of the Custom Region by any one segment in the region, as
measured by length. Segments as large or larger than a Region will have a value
of “100”

Percentage of overlap of the Segment by the Region, as measured by length.
Regions as large or larger than overlapping Segments will have a value of “100”

Number of SNPs+CNV markers within the region.

Whether the Copy number change is a decrease or increase from the expected
normal value.

Size of the segment of Copy Number change as measured in kilobase pairs.

Size of the segment of Copy Number change as measured in total number of SNP
+ CN markers.

Length of segment divided by number of markers encompassed by that segment.

Percentage of markers in the segment which overlap the boundaries of a known
CNV.

Chromosome where the Region and Segment are located.

The Chromosome’s cytoband within which a Copy Number change segment
begins.

The Chromosome’s cytoband within which a Copy Number change segment ends.

The base pair position on the Chromosome at which the first marker in the
segment begins (going from top of the p-arm to the bottom of the g-arm of the
chromosome).

The base pair position on the Chromosome at which the last marker in the
segment begins (going from top of the p-arm to the bottom of the g-arm of the
chromosome).

The base pair position on the Chromosome at which the Custom Region begins
(going from top of the p-arm to the bottom of the g-arm of the chromosome).

The base pair position on the Chromosome at which the Custom Region ends
(going from top of the p-arm to the bottom of the g-arm of the chromosome).

Custom Regions Summary Report

The summary report cannot be displayed in the Browser; it must be viewed in a spreadsheet program,
such as Excel (Figure 14.29). You will be directed to specify a name and location for the Segment
Summary Report file before performing the analysis.
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Figure 14.29 Custom Regions Summary Report in Excel

A | B | i© | D | F 6 | H | J K =

% overlap of
% owerlap of region % overlap of region by segment by % overlap of segment  # markers Segment size Segment size  Avg_DistBetween

| 1 |Region Mame Sample Name by segment (length) segment (markers) region (length) by region (markers) in region  Loss/Gain|(kb) (rarkers) Markers (kb)
| 2 |regionon 11 MADBE91_GWE_C.CNS.CNCHP 0 0 0 0 0 0 0
| 3 |region on 11 MNAD7000_GWwE_C.CN5.CNCHP a 1} a 1} 1} 1} 1}
| 4 |region on 11 MNAD7019_GWWE_C.CN5.CNCHP a 1} a 1} 1} 1} 1}
| 5 |region on 11 MNADRSE3 GWE_C.CNE.CNCHP a 1] a 1] 1] 1] 1]
| 6 |region on 11 MNAD7045_GWE_C.CNE.CNCHP i] 1] a 1] 1] 1] 1] L
| 7 |region on 11 MNAD7034 GWE_C.CN5.CNCHP I EI.I a 1] a a a a
| 8 |region on 11 MADBES24 GWE_C.CN5.CNCHP 1] a 1] a a a a
| 9 |region on 11 MNADBESES GWE_C.CNS.CMCHP o 0 o 0 0 0 0
| 10 |region on 11 MNAD7022 GWE_C.CNS.CMCHP o 0 o 0 0 0 0
| 11 |region on 11 MNAD7029_GWE_C.CNS.CMCHP o 0 o 0 0 0 0
| 12 |region an 22 MNAD7034_GWE_C.CNS.CNCHP o 0 o 0 0 0 0
| 13 |region on 22 MNADBSE5_GWWE_C.CN5.CNCHP a 1} a 1} 1} 1} 1}
| 14 |region on 22 MNADBI24_GWWE_C.CN5.CNCHP a 1} a 1} 1} 1} 1}
| 16 |region on 22 MNAD7022_GWWE_C.CNE.CNCHP a 1} a 1} 1} 1} 1}
| 16 |reqion on 22 MNAD7000_GWWE_C.CNE.CNCHP a 1] a 1] 1] 1] 1]
| 17 |reqion on 22 MNAD7019_GWE_C.CN5.CNCHP 1] a 1] a a a a
| 18 |reqion on 22 MNAD7029_GWE_C.CN5.CNCHP 1] a 1] a a a a
| 19 |region on 22 NAD7D45_GWWE_C.CN5.CNCHP 1] a 1] a a a a
| 20 |region an 22 MNADBEISS GWE_C.CNS.CMCHP o 0 o 0 0 0 0
| 21 |region an 22 MNADBES31_GWE_C.CNS.CMCHP o 0 o 0 0 0 0
| 22 |regionan 3 MNAD7019_GWE_C.CNS.CNCHP o 0 o 0 0 0 0
| 23 |region on 3 MADBE94_GWE_C.CNS.CNCHP 0 0 0 0 0 0 0
| 24 |region on 3 MNAD7045_GWWE_C.CN5.CNCHP a 1} a 1} 1} 1} 1}
9E Lraninn an 2 MANTAN AR~ ChIE CRICHE n n n n n [l n g
W 4 » M)\ Custom_Summary_05_19 / < | >

The File contains Custom Regions Segment information, organized by Region Name, with the same

information on regions as in the Segment Report.

Loading Data into the GTC Browser

NOTE: When the Segment Reporting Tool is finished running the option to open the

generated files in the Browser is provided.

NOTE: If you generated Custom Regions, you can load the cn_input_regions.bed file into the
Browser using the File > Open menu to see your custom regions displayed as an Annotation

track in the Chromosome View.

Displaying copy number data in the GTC browser:

1. Inthe Genotyping Console data tree, select the copy number data you wish to display (Figure 14.30).
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Figure 14.30 Selecting results in the GTC data tree
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2. Right-click on the Results Group and select View Results in Browser from the context-sensitive
menu; or

From the Workspace menu, select Copy Number/LOH Results > View Results in Browser; or
In the tool bar, click the View Results in Browser button.
The Select Copy Number Results dialog box opens (Figure 14.31).
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Figure 14.31 Select Copy Number Results dialog box

Select Copy Mumber Results To View In Browser @
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b

|

This dialog box displays a list of the results data available in the selected Results set.
You can select the following types of results for display:

= Segment Data files (.cn_segments)

= Copy Number Data files (.cnchp)

= LOH Data Files (.lohchp)

NOTE: Not all the file types may be available depending upon the type of array used.

3. Select the files you wish to view; or click Select All.

4. Click OK.
The GTC browser opens and displays the data, along with the default annotation files.
See the GTC Browser User Manual for more information.

NOTE: To compare results from different analysis runs, use the file open functionality with
the Browser to open the files.

Export Copy Number/LOH data

The copy number/LOH data can be exported as tab-delimited text file that can be imported into other
software.

NOTE: You can also export data in different formats in the GTC Browser (see the GTC
Browser manual for more information).




Chapter 14 | Common Functions for Copy Number/LOH Analyses 308

l=x NOTE: Annotation files (*.annot.db) are required to include dbSNP RS ID in the export
option for CNCHP files generated in earlier versions of GTC. For Human Mapping 100K or
500K data, the export will require na24 version of the annotation file (*.na24.annot.db).
For Genome-Wide SNP Array 6.0 data, the export will require na25 to na29 version of
annotation files (*.annot.db), depending on the annotation version that was used to
generated the CNCHP file.

To export data:
1. Select the data set that you wish to export in the tree.

2. From the Workspace menu, select Copy Number/LOH Results > Export Copy Number/LOH
Results; or
Right-click the Copy Number/LOH data set and select Export Copy Number/LOH Results from the
pop-up menu.
The Select files for export dialog box opens (Figure 14.32).

Figure 14.32 Select files for export dialog box

Select the files to export 3
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NE.CHCHP
C.CNE.CHCHP
C.CMECHCHP
C.CME.CNCHP
5.CNC
ME.CHCHP
[.CNG.CHCHP
_C.CNG.CHNCHP
_[.CN5.CNCHP
C.CHG.CNCHP v

[ ]9 ] [ Cancel

[ >

3. Select the files to export from the list and click OK.

NOTE: You can click Select All to select all files in the list.

The Select Columns to Export dialog box opens.

The exact list of items will depend upon the array type used to generate the data (Figure 14.33,
Figure 14.34).
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Figure 14.33 Select columns for export (SNP6)

Select the columns to export

illele Difterence ;
Chromogomal Posgition
Chromozome
CHState

dbSHRE RS 1D

LogZR atio

LOH

SmoothSignal

Figure 14.34 Select columns for CN/LOH export (100K/500K)
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The data in these columns is described in:
s Copy Number/LOH File Format for Human Mapping 100K/500K Array Data on page 221
n Copy Number/LOH Data File Format for Genome-Wide Human SNP Array 6.0 Data on page 260

NOTE: not all of these columns may be available, depending upon whether or not you are
exporting CN data, LOH data, or both.

4. Select the data to export and click OK.

NOTE: You can click Select All to select all data types in the list.

An input dialog box opens enabling you to enter a suffix to be applied to the default file name so
that previously exported results will not be overwritten (Figure 14.35).

Figure 14.35 Input Value dialog box

Enter a unique suffix far the output files ta awvoid ovenariting previouzly exported data.

aF. H Cancel ]

5. Enter a suffix and select OK.
The Export Options dialog box opens (Figure 14.36).

Figure 14.36 Copy Number Export Options dialog box
Copy Number, Export Options [z|
Specify the thregholds to apply to each result value, Mo thresholdz will result in the export of all data.
Column Name Threshaold
I,
L
Add ok || cancel

The export options dialog box allows you to filter the output using different parameters.
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To add a threshold:

6. Click the Add button.
A row appears in the table with drop-down lists.

7. Select the parameter that will be used to filter the output from the Column Name list (Figure 14.37)
It is possible to filter on any of the exported columns, Chromosome and Position.

Figure 14.37 Selecting a parameter for filtering output

-,

Copy Mumber Export Options

Specify the threzhalds to apply to 2ach result value, Mo threshaoldz will result in the export af all data.

Column Mame Threshold

Chromoszarme [v] b [v]

Allele Difference
Chromaozomal Position
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CHState

Log2R atio

LOH

SmoothSignal

Aeld ok || Ccancel

8. Select the comparison operator (Figure 14.38).
= less than (<)

less than or equal to (?)

greater than (>)

= greater than or equal to (?)

equal to (=)

not equal to (!=)

Figure 14.38 Selecting a comparison operator

Column Mame Threshold

w Femove

Allele Difference w

[ B

St

9. Enter a value for the threshold parameter.
10. Repeat the above steps to filter on different parameters

11. Click OK.
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The Progress bar displays the progress of the export (Figure 14.39).

Figure 14.39 Progress bar

Genotyping Console

Exporting copy number data

Ewporting copy number data

RERRRRRRRRRRRRRRRRRRRRRRRR ]

Step 1 of 2

Cancel

The export process creates a text file using a name based on the .cnchp file names, with a .txt
extension. The file is placed in the same directory used for the Copy Number/LOH Results group.

Setting QC Thresholds

Files that exceed the QC thresholds set in this dialog box will be flagged in the Copy Number/LOH QC
table as out of bounds.

Genotyping Console maintains default thresholds for copy number QC metrics, and will highlight in the
copy number QC tables the metrics that are outside of the threshold values. You can modify the QC
thresholds as needed.

To modify the QC threshold options:

1. Click on the Copy Number QC Thresholds button on the main tool bar, or
From the Edit menu, select Copy Number QC Thresholds.
The Copy Number QC Thresholds dialog box appears (Figure 14.40).

Figure 14.40 Copy Number QC Thresholds dialog box

Copy HNumber OC Thresholds @

CHCHP filez that meet all the threzhaldz will be marked “ln Boundz". Threshalds are
zpecified zeparately for each aray zet.

Bray | Genomet/ideSNP_E hd |

Threshald Name Comparison Yalue

[ P

sdd || Defauls ok || Ccancel
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Select the array type to be modified from the Array dropdown list.

Enter the metric in the Threshold Name list in the table. The metrics are all listed in the Intensity QC
Table (All Columns View).

4. Select the comparison operator:
less than (<)

= less than or equal to (?)

greater than (>)
greater than or equal to (?)

equal to (=)

not equal to (1=)
5. Enter the Comparison value for the threshold.
To delete a threshold item, click Remove.

'=s NOTE: The default threshold for Genome-Wide Human SNP Array 6.0 is based on MAPD,
while for Human Mapping 500K arrays it is based on IQR. The Human Mapping 100K array
does not have a default threshold. When adjusting this value or adding additional metrics
to threshold by, a flag will indicate that the thresholds are different from the defaults.

Figure 14.41 Values have been changed from default

Copy Humber OC Thresholds le

CHCHP filez that meet all the threzhaldz will be marked “ln Boundz". Threshalds are
zpecified zeparately for each aray zet.

Artsy | GenometwideSNP_E vl
Threshald Name Comparison Yalue
[t4FD v« v |'1391

T The thresholds are different tharn fthe defaulfs
| add || Defaus ok || Cancel

NOTE: You can restore the Default threshold values by clicking Default.

If you wish to add another metric:
6. Select Add.

7. Type the exact name of this metric in the Threshold Name field, select a comparison, and enter a
value.

For additional metrics to be applied, they must exist in the Intensity QC Table (All Columns View).
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For more information, see:

n Copy Number QC Summary Table for 100K/500K on page 231

s CN/LOH QC Report Table for the Genome-Wide Human SNP Array 6.0 on page 261
Click OK to save the new copy number QC values.

The new QC values will be used to filter results.
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Copy Number Variation Analysis

Copy Number Variation (CNV) Analysis uses the Canary algorithm to make a CN state call (0, 1, 2, 3,
4) for previously identified regions with known copy number variations in the genome (also known as
common copy number polymorphism, or CNP analysis). It uses a region file with a CNV region ID and
a list of the CN/SNP probe sets in the region (a region with common copy number variation can contain
a few too many CN/SNP probe sets).

NOTE: CNV analysis is only available for Genome-Wide Human SNP Array 6.0 data; it does not
work with other arrays.

Performing Copy Number Variation Analysis

IMPORTANT: Always save your results folders with a unique batch name and location to
make sure you can find your data later on. If you don't change the output root path, GTC will
use the previous file path, which can belong to another data set or another hard disk. For
more details on hard disk space requirements, see Appendix J, Hard Disk Requirements on
page 363.

To perform CNV analysis:

1. Open the workspace and select the data set with the data for analysis.

2. Select the intensity data file set from the data tree.

3. From the workspace menu, select Intensity Data > Perform Copy Number Variation Analysis...; or

Right-click the intensity data file set and select Perform Copy Number Variation Analysis... from
the pop-up menu; or

Click the Perform Copy Number Variation Analysis... button in the tool bar.

The Perform Copy Number Variation Analysis dialog box opens (Figure 15.1, Figure 15.2).
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Figure 15.1 CNV Genotyping Options

Perform Copy Mumber Variation Analysis

Select dnalysis Configuration

canany vl

Analyziz Configuration Parameters

Algarithm canary vl
aptSummarnizednalyzis  quant-nom.target=1000,prm-aonly plier. optmethod=1expr. genotype=tiue

Select Output Root Path
|E:HEnmmand_EDnsule'xData'\hapmap |[ ]

Select Base Batch Mame
| 20080605_122211 |

OF. H Cancel ]

Figure 15.2 CNV Genotyping Options — Hg19

Perform Copy Number Yariation Analysis

Select Analyzsiz Configuration

zanary v1-hgl9 v|

Analyziz Configuration Parameters

Algarithm canam v1-hgl9
aptSummarizednalysiz  quant-norm.target=1000,pm-only. plier. optmethod=1 expr. genotype=tiue

Select Output Root Path
|E:edata_from_JB_SNP_E\SMPE hapmap -]

Select Baze Batch Mame
| 20110308_144501_CHYCHP |

Output File Suffis [leave blank for no suffix)

[ 1]:9 ] [ Cancel ]

4. Select the appropriate analysis configuration for your data from the drop-down list:
= canary vl (hgl8)
= canary v1-hgl9 (hgl9)

5. Select the Output Root Path for the CNVCHP results set.

n IMPORTANT: Always save your results folders with a unique batch name and location to
make sure you can find your data later on. If you don't change the output root path, GTC will
use the previous file path, which can belong to another data set or another hard disk.
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6. Change the Base Batch (and folder) name if desired.
7. Click OK.
Notices and a progress bar display the progress of the analysis (Figure 15.3).

Figure 15.3 CNV Progress notice

Genotyping Console

Ferfarming Copy Murmber Y ariation Analyzis
Reading 270 cel files
T |

Step 23 of 270 E ztimated time remaining for this step; 15 minutes

When the analysis is complete, the results are displayed in the CNV Table (see below).

The CNV call data can also be viewed in the Heat Map viewer if you have run Copy Number Analysis
for the same CEL files; you cannot view CNVCHP data unless you have generated and loaded
CNCHP data.

CNV Table Display

The CNV Results table displays the Call (CN State Call, Confidence Score, and sample attributes with
All Column View) for each defined CNV Region on a selected chromosome, listed by CNVCHP file and
CNV Region ID.

To open the CNV Table:

= Double-click on the CNV batch folder of interest; or

Right-click on the Copy Number/LOH Results batch folder of interest and select Show Copy Number
Variation Results Table; or

From the Workspace menu, select Copy Number Variation Results > Show Copy Number Variation
Results Table.

The table opens and displays the results for Chromosome 1 (Figure 15.4).
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I Copy Number Variation Frepart: HapMap/20080605_122211 _
IF ] H 34 |1 4] 21 |k chromosome 1 é
File CNP3 Call CNP4 Call CNP6 Call CNP10010 Call | CNP10 Call CNP12Call CNP13Call A
P 1 |MNADEIES GWE_.. |2 2 1 3 1 3 3 =
2 |NADRIII_GWE_.. |2 2 1 3 1 3 3 B
3 |NADRII3_GWE_. |2 2 1 3 1 3 3
4 |NADRIIS_GWE_. |2 2 1 3 1 3 3
5 | NAD7OO0_GWE_.. |2 2 1 3 1 3 3
E  |NADTO19_GWE_.. |2 2 1 4 1 3 3
7 |NADTO2Z_GWE_.. |2 2 1 4 1 3 3
8 |NAD7029_GWE_.. |2 2 1 3 1 3 3
9 |NAD7034_GWE_. |2 2 1 3 1 3 3
10 |NADTD4E_GWE_.. |2 2 1 3 1 3 3
11 |NAD70S5_GWE_.. |2 2 1 3 1 3 3
12 |NAD7OSE_GWE_.. |2 2 1 4 1 3 3
13 |NAD7345_GWE_. |2 2 1 3 1 3 3
14 |NAD7348_GWE_.. |2 2 1 3 1 3 3
15 |NAD7357_GWE_.. |2 2 1 3 1 3 3
16 |NATOB30_GWE_.. |2 2 1 3 1 3 3
17 | NATOBIT_GWE_.. |2 2 1 3 1 3 3
18 |NATOBIE_GWE_. |2 2 1 3 1 3 3
19 |NATOB3E_GWE_.. |2 2 1 3 1 3 3
20 |NATOB3 GWE_. |2 2 1 3 1 3 3 v
£ id I b 3]

When you first open the table, it displays the Default view; if you change the view, the software
remembers your choice and will open to the selected view the next time the table is opened.

If the samples have attributes, those attributes will be displayed at the far right of the table if you select

All Columns View (Figure 15.5).

See Table Features on page 198 for more information on controlling the display of the table.

% Copy Mumber Yariation Report: Haphap/20080605_122211

Select Views

All Columns iew C ka9 2l ATk chemessme 10 -~ Select Chromosomes
Sample Project Sample Date S amplelD FamilylCr MatherlD FatherlD Gender Sample 2~
[ | Haptap_SMPE 5AB/2007 14 134 0 0 female MADEIES i
2 Haptdap_SMPE 541642007 2 134 14 13 female MA0EIST
3 Haptdap_SMPE 541642007 13 134 1] 1] male MA0ESS3
4 Haptdap_SMPE 541642007 9 1340 1] 1] male MA0ES34
5 Haptdap_SMPE 5/A16/2007 10 1340 0 0 femals MA0FO00
5 Haptdap_SMPE 5/18/2007 2 1340 12 1 femals MA0TIS
7 Haptdap_SMPE 5AB/2007 M 1340 0 0 male MaD70Z2
8 Haptdap_SMPE 541642007 1 1340 10 9 male MAO7029
g Haptdap_SMPE 541642007 " 134 1] 1] male MAO7034
10 Haptdap_SMPE 541642007 1 134 12 " male MA07048
11 |Haptap_SMPE 5/16/2007 12 1341 0 0 female MAOFOES
12 |Haptdap_SMPE 5/18/2007 12 1340 0 0 femals MA0TO5E
13 |Haptap_SMPE 5A6/2007 13 1345 0 0 female MADT345

For each chromosome, the CNV Results table displays:

= File Name: Name of the copy number variation CHP file.

= Call and Confidence Score for each defined CNV Region, by CNV Region ID. The CNV Region IDs
are organized by genome position.

Call - Copy number state estimated by the Canary algorithm
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Confidence Score - Probability of Canary copy number state call given all possible CN State calls

To display results for a different chromosome, select the chromosome number from the Chromosome
drop-down list in the table tool bar (Figure 15.5).

You can also scroll through chromosomes by clicking in the Chromosome dropdown list and:
= Using the mouse wheel

= Using the up/down arrow keys

Other table functions are described in Table Features on page 198.

You can also view CNV calls in the Heat Map Viewer on page 323.

Exporting CNV Data

You can export the CNV Results data in three different ways:

= Use the mouse to highlight and copy selected data in the table to the clipboard and paste it into a file

= Export the Table as a single text file with data for all CNVCHP files and the currently selected
chromosome

= As a set of text files for the different CNV files, from the Batch Results, with data for all chromosomes
in each file.

Exporting from the Table

To save selected data to the clipboard:
1. Select the cells you want to export in the table
2. Right-click in the table and select Copy Selection to Clipboard (Figure 15.6).

Figure 15.6 Right-click menu in table

Default View v |lfi |_|h |ﬂ |,'ﬂ ‘%l ET HE?}, Chromosome 1 v

File CHP3Call | CMP4 Call | CNPG Call | CMP10010 Call | CMNP10Call | CMP12 Call | CHPT3Call | CNP100:
MADEIES GWE_C.canag-wl.chvchp | 2 3 1 3 1 3

MADBIT_GWwWE_C.canarn-w1.chvchp
MA06333_GWE_C.canay-v1.chvchp
MADEId_GWE_C.canan-vl.chvchp
MADF000_GWwWE_C.canan-v1.chvchp
HA073_GWE_C.canay-v1.chvchp
MADT022_GWE_C.canan-v1.chvchp
WA07029_GWE_C.canan-v1.chvchp
MA07034_GWE_C.canay-vl.chvchp
MAD7048 GWE C.canay-vl.cnvchp |2 3 1 3 1 3 3

[ B T B A L S

LRI R E S T T R TE R TR LT R R R

—
=

The selected data is copied to the clipboard and can be pasted into a new file.
When you export the data from the CNV Results table, you export the CNV data for the displayed
chromosome and for all displayed CNVCHP files.
To save the table as a tab-delimited text file:

1. From the Table menu, select Save Table to File...; or
Right-click in the table and select Save Table to File... from the pop-up menu; or
Click the Save Table to File button in the table tool bar.
The Save As dialog box opens (Figure 15.7).
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Figure 15.7 Save As dialog box
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File name: | CH b | [ Save I

by Metwork Save as type: |TEHt files [*.TXT) v| [ Cancel ]

2. Select a location, enter a name for the text file and click Save.
The file is saved in the specified location.

The file (Figure 15.8) contains a list of the files, chromosome regions and sample attribute
information (if available) displayed in the table. It displays data only for the selected chromosome.

Figure 15.8 Text file (displayed in spreadsheet software)
’;i CNV_Calls_Chromosome_01.TXT
A B c D E [F G H | d 1
| 1 |Index File CNP3 Call | CNP4 Call CNPE Call CNP10010 Call CHP10 Call CNP12 Call  |CMP13 Call | CMP10026 Call|C =
| 2 | 1/ MADB98E GWE . canary-vl.crvchp 2 2 1 3 1 3 3 1 F
| 3 | 2 NADBS91_GWE_C.canary-vl.crivchp 2 2 1 3 1 3 3 1
4] 3 NADBS93_GWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1
| 5 | 4 NADES94_ GWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1
| B | 5 NADJ7000_GWE_C.canary-v1.crnvchp 2 2 1 3 1 3 ) 1
| 7 | B NAD7019 GWE_C.canary-vl.crvchp 2 2 1 4 1 3 3 1
| B | 7 NADTO22_GWE_C.canary-vl.crivchp 2 2 1 4 1 3 5} 1
| 9| B NAD7O29_GWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1
| 10| 9 NAD7O34_GWE_C.canary-vl.crivchp 2 2 1 3 1 3 3 1
11 10 MAD7048_GWWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1
| 12 11 MADTO55 GWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1
| 13 12| MAD7056_GWWE_C.canary-vl.crvchp 2 2 1 4 1 3 3 1
|14 13| NADT345_GWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1
| 15 | 14 MADT348_GWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1
| 16 | 15 MADT 357 _GWWE_C.canary-vl.cnvchp 2 2 1 3 1 3 3 1
| 17 | 16/ MA10830_GWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1
| 16 | 17 |[MA10831_GWWE_C.canary-vl.crvchp 2 2 1 3 1 3 3 1] &
M 4 » W[\CNY_Calls_Chromosome_01 |< 3.

Exporting from the Batch Results

If you export data from the CNV batch folder, you create an individual text file for each CNVCHP file
exported.

The file lists information about the CNV regions for every chromosome in each CNVCHP file in the
results set.

To export CNV data from the Results set:

1. Select the Results set that you wish to export in the Data Tree.

2. From the Workspace menu, select Copy Number Variation Results > Export Copy Number
Variation Results; or
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Right-click the Copy Number/LOH data set and select Export Copy Number Variation Results from
the pop-up menu.

If you have only one batch folder of CNVCHP files, these files will be automatically selected.

If you have not selected a batch results data set, the Select a Copy Number Variation results group
dialog box opens (Figure 15.9).

Figure 15.9 Select a Copy Number Variation results group dialog box

Select a Copy Mumber, Variation results group @

20020605_122211

Cancel

3. Select a results group for export and click OK.
The Select the Files for Export dialog box opens (Figure 15.10).
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Figure 15.10 Select the Files to Export dialog box

Select the files to export

'

] [ Cancel

4, Select the Copy Number Variation Results files for export, or click Select All.
Click OK.
The Input Value dialog box opens (Figure 15.11).

Figure 15.11 Input Value dialog box

Input Value |E|

Enter a unique zuffix for the output files to avoid ovensriting previously exported data.

[ 1] ][ Cancel ]

5. Enter a suffix for the output files (if desired) and click OK.
Individual txt files are created for each CNVCHP file.

Each file has header with information about CNV analysis, inherited from the CNVCHP files, and
four columns, with:

= Region

Signal
s Call
Confidence
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Heat Map Viewer

The Heat Map viewer (Figure 16.1) displays:
= Copy Number (CN) intensity values (~log2 ratios) from probe sets in the CNCHP files

= Copy number state calls for the copy number variations (CNV) in corresponding CNVCHP files, if
available

& Affymetrix Genotyping Console - [CN Heat Map]

workspace  Window Help
3 ot it 3k B E al & Updates Available

Taols

&2t Map

-l Workspace [HapMap]
= {§ Data Sets
= LE Haptap
--------- Ganomahiaesiid_ 6
[ Sample Attibutes
[ Intensity Data
=[] Genatype Results
- [y 20070522_174838
=1 Copy Humber/LOH Results
iy 20080527 batch
=-:=4 Copy Humber Variation Results
- Iy 20080805_033455
[y 20080805_122211
) Repars
£ £k HapMap_First_50
1= SNP Lists
* [ Haphap_SNP List

- |chromesome 1 7 Region e & E e S0 i P [Range | w0 ]|

el
130,333
[

NA10831_Gwi_C.CNS : MA1DB31 GWa_C.canary-vl : CM_441275 : 147,308,334 : Log2Ratio=-0.05 : Region=CNP104 : Call=2 : Conf=1,000000

Status Messages ~
B/6/2008 10:59:38 AM : CNY results exported to C:\Command_ConsolebD atashapmaps20080605_122211\NA19240_GWwWE_Y.canary-+1.crvchp. New_CNY_June_D5.tst

E/6/2008 11:02:06 &AM : Loading data into the heat map

E/6/2008 11:19:01 AM : 270 copy number files loaded,

B/6/2008 11:19:01 &M : 270 copy number variation files loaded.

B/6/2008 11:13:06 AM : 1313 regions added to the list v;

< i I =
User Profile: RA .-

Library path: C:\Command_ConsolelLibrary

NOTE: You can view CN data with or without matching CNV data. If you change the default
CNV map after data is loaded in the Heat Map viewer, all the associated CNVCNP files will be
removed (CNVCHP files are map-specific). You must have CNCHP data available to load
CNVCHP data.

The Heat Map Viewer enables users to:

= Compare the CNV calls from CNVCHP files using raw intensity values from individual probe sets
within the CNV regions from CNCHP files.

= Survey large quantities of genomic data to detect de novo CNV regions.

The Heat Map viewer displays:

= CNV regions if CNVCHP files are loaded (the default CNV map file with BED format will
automatically be loaded).

= Genomic positions currently displayed in the viewer.

= Log2ratio value data from CNCHP files (intensity value) for each SNP or CN probe displayed as a color
value in a heat map with a pre-defined scale.
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= Summary histogram to indicate the frequencies of probe sets with certain color values.
The Status Bar displays:
= Sample names: CNCHP file name, and CNVCHP file name (if available)
= SNP or CN probe set ID, with:
o Chromosome Position
o log2 ratio of a SNP or CN probe set
= CNV region ID if CNVCHP files are loaded, with:
o CNV calls
o Call confidence

Opening the Heat Map

To open the Heat Map viewer without loading data:
= Click the Heat Map button in the GTC main tool bar.

This allows you to change the log2 Ratio Range if desired before loading data (page 327). The
recommended range should not exceed -10 to 10.

NOTE: You can view CN data with or without matching CNV data. If you change the default
CNV map after data is loaded in the Heat Map viewer, all the associated CNVCNP files will be
removed (CNVCHP files are map-specific). You must have CNCHP data available to load
CNVCHP data.

NOTE: You can only view CHCHP/CNVCHP files from one SNP 6.0 data set in the Heat Map
viewer at a time.

NOTE: Loading data into the Heat Map may take a long time, especially with large results
sets. You can use the Quick Load feature to save loaded data and reload it more quickly (see
Using the Quick Load Feature on page 327.

To open the Heat Map Viewer and load data:

1. Right-click on the CN/LOH batch results you wish to view and select View Results in Heat Map; or
From the Workspace menu, select Copy Number/LOH Results > View Results in Heat Map; or
Click the Heat Map button in the GTC main tool bar.

If more than one batch of CN results is available, the Select a copy number.LOH results group dialog
box opens (Figure 16.2).
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Figure 16.2 Select Copy Number/LOH results group dialog box

Select a copy number, [ LOH results group @

20030607 -batch1

Caricel

2. Select the Results Group to be displayed and click OK.

A list of the CNCHP files in the selected results group opens (Figure 16.3).

Figure 16.3 Select the CNCHP files to view dialog box

Select the CHCHP files to view

MA0G31_GWwE_C.CHE.CHCHP
MA0G333_GwE_C.CHE.CHCHP W
MA0E354 GhwE_C.CHE.CHCHP
MAOT000_G'WE_C.CHNE.CHCHP
MADT01S_GWE_C.CHNE.CHCHP
MADT0Z2_GWwE_C.CHE.CHCHP
MAD7O23_GhwE_C.CME.CMCHP
MAOT034_GWE_C.CHNE.CHCHP
MADT04E_GWE_C.CHNE.CHCHP
MAODT055_GWE_C.CHE.CHCHP
MADFOSE_GhwE_C.CME.CMCHP
MAOT345_GWE_C.CHNE.CHCHP
MADT34E8_GWE_C.CHNE.CHCHP
MADT357_GWwE_C.CHE.CHCHP
MAT0330_GWE_C.CME.CMCHP
f210831_GWE_C.CHNE.CHCHP
MA10835_GWE_C.CHNE.CHCHP
MA108358_GWwE_C.CHE.CHCHP

|1
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3. Select files you wish to load or click Select All
4. Click OK.

If only one CNVCHP file is associated with each selected CNCHP file, the data will automatically
start loading both CNCHP and the matching CNVCHP files into the Heat Map.

If some of the CNCHP files do not have matching CNVCHP files, only the CNCHP files are loaded
for these samples.

If multiple CNVCHP files are associated with the selected CNCHP file the CN/CNV File Association
dialog box opens (Figure 16.4).

Figure 16.4 SCN/CNV File Association dialog box

CH/CHY File Association

The following CHCHP files have multiple azzociated CMYCHP files. Select the corect CNYCHP file for each CHCHF file.

CHCHP CMNYCHP 45
MNalE335_GWYE_C.CNB.CNCHP| Napsaas GWE_E.canar_l.J-v'l.cnvchp-20080805 093456 o
MAIRIFT_GWWE_C.CHNE CNCHF o wh C.ocanaryl.crvchp - |

MADEI93_GWE_C.CMNE CNCHRP N.&DESBE_GWE_E.canary-ﬂ .chwchp - 2EIDBDEEIE_1 22211 B
MNADEI4_GWE_C.CNE CNCHP | NADEI9d_GWE_C.canan-v1.crvehp - 200280605_093456
MA07000_GWE_C.CHE.CNCHF [ NaADTO00_GWwWE_C.canar-v1.crwehp - 20080605_093456
MA07019_GWE_C.CME.CNCHF [NaD7019_GwE_C.canary-v1.crvchp - 20030605_033456
MNAD7022_GWR_C.CHE CNCHF [NaD7022_G\WE_C.canary-v1.crvehp - 20080805_093456
MAD7023_GWE_C.CME CNCHP [ Na07029_G\WE_C.canary-v1.cnvehp - 20080805_093456
M&07034_GWE_C.CHE.CNCHF [NaDT034_GwWE_C.canan-v1.crvehp - 20080605_093456
MA07045_GWE_C.CMNE.CNCHF [NaD7046_GwE_C.canary-v1.crvchp - 20030805_033456
MNAD7055_GWR_C.CHE CNCHE [NaD7055_G\WE_C.canary-v1.cnvehp - 20080805_093456
MADYORE Gye C.CMNE CNCHRP [NANTIRR RWR T ranam-] crvchn - 20080R05 93456

Select 5 CMY batch to select all CHWCHP files. w |

HMEIEIEIEAE R EA R

b

[ (].4 ll Cancel ]

5. Usethe CN/CNV File Association dialog box to select the CNV files to be displayed with the CNCHP
files in the Heat Map.

You can select all CNVCHP files from a given batch using the Select CNV Batch drop-down
(Figure 16.5) and manually override your batch choice for any of chosen CNVCHP files

The CNV data is automatically loaded if available, and the CNV map associated with these CNVCHP
files will automatically follow.

Figure 16.5 Selecting CNV batch sets

MNAD7D48_GWE_C.CNE.CNCHP NAGRO48_ GWE_C.canan-] crwchp - 20080505_093458 v

MADTDERE_GWE_C.CNEB CNCHP | NAD7IRE_GwE_C canary-v1 crvchp - 20080605_093456 v

MAD0S5E GWWE C.CNE.CHCHP MANTIRR RWR © ranan-wl crvchn - 20080R05 19345R v ™
Select a CMY batch to select all CHYCHP files. 2|:||:|BDEI:|5 093455 b

T EREN]

6. Click OK.
Notices and progress bars display the progress of loading the data.
The Heat Map Viewer opens and loads the results.
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The CNV data is automatically loaded (if available) and the CN'V map associated with these
CNVCHP files is also automatically loaded.

When loading is finished, a notice (Figure 16.6) informs you of the number of copy number and copy
number variation (if available) files loaded. Click OK to exit the confirmation window.

Figure 16.6 Load Notice

Genotyping Console

i } 49 copy number files loaded.

49 copy number variation files loaded.

The Heat Map menu appears in the GTC main menu bar.

Changing the log2 Ratio Range

The range of log?2 ratio values displayed on the selected heat map palette can be changed.

NOTE: Changing the ratio range must be done before loading data in the Heat Map Viewer.

To change the log2 Ratio range:

1. Open the Heat Map Viewer without loading data (Click the Heat Map button in the GTC main
tool bar).

2. Enter the log2 ratio values in the Range boxes in the Heat Map Viewer tool bar (Figure 16.7,
Figure 16.11).

Figure 16.7 Range boxes

Range -3 o 3 |

3. Load data as described above.

Using the Quick Load Feature
Loading data into the Heat Map Viewer may take a long time, especially with large results sets.

The Quick Load feature of the Heat Map Viewer enables you to save loaded data, so that you can reload
the saved Quick Load data more quickly.

NOTE: You will not be able to add any more data to a quick load file, to change a CNV map,
or to use the quick load feature again after a quick load file is open.

To save a data set as a Quick Load file after initially loading data in the Heat Map Viewer:

1. Click the Quick Load save button in the Heat Map Viewer toolbar.
The Save Quick Load file for Heat map dialog box opens (Figure 16.8).
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Figure 16.8 Save Quick Load file for Heat Map dialog box

D

My Recent
Documents
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Save quick load file for Heat Map

Save jn: | (£ 20080527 -batchl

v Q%@

File hame:

Save az type:

v

[ Save l

[ Quick Save [*id]

]

[ Cancel ]

2. Select a location and enter a name for the Quick Load file.
3. Click Save.
The Quick Load file is saved.

To reload a Quick Load file:

1. Click the Quick Load button . in the Heat Map Viewer toolbar.

The Select Quick Load file for Heat Map dialog box opens (Figure 16.8).

Figure 16.9 Select Quick Load file for Heat Map dialog box

D

My Recent
Documents

Desktop

9

My Documents

by Computer

My Mebwork

Select Quick Load File for Heat Map

Look in: | () 20080527 batch v O 2 E-
June_07_GL.gld
File name: | hd | [ Open ]
Files of type: | Quick Load [“.qld] A | [ Cancel ]

2. Select a previously created Quick Load file.
Click Open.
The data is loaded into the Heat Map Viewer more quickly.
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NOTE: You cannot add new data two an opened quick load file or open a second quick
load file when one is already displayed in the Viewer.

Changing the CNV Map

You can change a CNV map when you have added files to heat map; if you have both CNCHP and
CNVCHP files loaded, changing a CNV map will flash out all the CNVCHP files because CNVCHP
files are CNV map specific. Once you change your CNV map, you will no longer be able to see CNV
calls and call confidences. You can still choose a CNV region or browse it in the heat map. Custom
maps for CNV analysis are not supported at this time.

Overview of the Heat Map Display
The Heat Map viewer (Figure 16.10) displays:

= Log2ratio value data from CNCHP files (copy number data) for each SNP or CN probe set on the
selected chromosome as a color value in a heat map scale.

= Genomic position of the SNP and CN probe sets and CNV regions for that chromosome

= Copy Number calls for the CNV regions from the CNVCHP files (if available) can be displayed in the
status bar by mousing over the Heat Map.

= When first opened, the viewer displays the data for Chromosome 1.

Tool Bar 7 - | Chromasome 1 |7, Region il e« & Q » QM it 5| Rrange to

CNV Map L I I T A 1 1 [ | et e v o
24?,1 90,933

Heat map

Status Bar MNADTI45_GWE_C.CNS @ NADT345_GWE_C.canary-vl @ CN_445186 ¢ 119,919,529 ¢ Log2Ratio=~-0.12 : Region=CNP10125 : Call=3 : Conf=0.495042

The Heat Map (Figure 16.10) has the following components:
= Tool bar on page 330

= CNV Map on page 331

» Heat Map on page 332

= Heat Map Viewer Histogram on page 334

» Status Bar on page 334
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The Heat Map Viewer provides tools for:

» Navigating the Heat Map Viewer on page 335
= Sorting Data in the Heat Map on page 339

Exporting a List of Data Files in Sorted Order on page 340

Exporting Viewer Images on page 341

Viewing Regions in Public Data Sites on page 342

Tool bar
The Tool bar (Figure 16.11) provides quick access to the functions of the Heat Map Viewer.

Figure 16.11 Heat Map Viewer tool bar

P | 5|l A B |- | chromosome 1 = Redion | SN |-|| « & G * Q| ic| ¥ Rrange to

Table 16.1 Heat Map Viewer Tool bar functions

Button Description

Open

Close files

Save loaded data in Heat Map to disk

Load a previously saved data from heat map

Open CNV map

Change color palette

Select chromosome for display
Chromosome | 1 v|

| || Select CNV region from CNV map

EEgEE B>

Region |GETGE)
IEI Move left
Zoom in
Zoom out
IEI Move right
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Table 16.1 Heat Map Viewer Tool bar functions

Full zoom out

Sort by median

Sort by CNV call

Resort sort

El B E &

Range display: Can only be set before loading data
Range -3 ko 3

Many of these functions can also be accessed using the Heat Map Viewer menu when the Heat map is
open. Some functions can also be accessed by right-clicking in the Heat Map and selecting the desired
function from the popup menu.

CNV Map
The CNV Map (Figure 16.12) displays:

= CNV regions in the loaded CNV Map for the selected chromosome

= Chromosome position scale displaying the chromosome positions for CNV regions that contains the
SNPs and CN probe sets displayed in the Heat Map Viewer.

= Position of the SNP and CN probe sets on the section of chromosome displayed in the current view of
the Heat Map Viewer.

Start of displayed Start of displayed
Chromosome Segment Chromosome Segment
CNV Regions
| — —

Chromosome | 445 112 521 149,422 576
— 3 T

Position Scale
W %

|
Position lines to SNP/CN Probe sets in Heat Map

Since SNP and CN probe sets are not uniformly distributed along the chromosome, the relationship
between the heat map and the chromosome map is not linear (Figure 16.13).
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Heat Map

The Heat Map displays the log2ratio values for the SNPs and CN probe sets using a heat range scale.

SNP/CN intensity values are displayed on the horizontal range, with the results files stacked vertically.
(Figure 16.14)

e 1 IIIICNVRegions LN L T T BRI A e N NI TR N A N |
51,586 247,190,999
CNV Map ”I.I. ﬁ'( TR
il ! T
1 III . III
1 w : : . i
SNP/CN Probes
Heat map
Histogram
Color range and Status MAOTO19_GWE_C.CNS : MADTO19_GWE_C.canary-vl ; CH_458752 : 158,242,109 ; LogeRatio=r-0,23 : Region=CHP10181 : Call=2 : Conf=1,000000

When first loaded the data files are arranged from top to bottom by file name.

= You can sort by median intensity values for the SNP and CN probe sets displayed in the heat map within
the current view window and unsort to go to the original order

= You can sort by the CNV calls from CNVCHP files in the heat map if your current viewing window
has a CNV region in it and unsort to go to the original order
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If some CNCHP files do not have CNVCHP file data, these files will be displayed at the bottom of
the Heat Map after sorting on CNV Call values.

See Sorting Data in the Heat Map on page 339.

You can export a list of the CNCHP and CNVCHP file path and files names in their displayed order
before and after sorting (see Exporting a List of Data Files in Sorted Order on page 340.

You can select different color palettes for the display (below) or change the log2 Ratio range (page 327).

To select different color palettes for the Viewer:
1. Click the Color Palettes button IEI in the viewer tool bar.
2. Select a palette choice (Figure 16.15).

Figure 16.15 Heat Map Viewer color palette options

o e I

E g ra sl [ |.*] Chromosome 1 = Region ChF
%Red,l'white,l'Blue I
Red/Black/G —
160822312 ed/BElack/Green
Heak —
aray

Black/Purple -
— Blue/ellow

Blue)fellowRed

Blue)felow)Green

areen/white/Purple

To display the attributes and other data, if available, for a data file:

= Double-click in the Heat Map in the file row you are interested in.

A box (Figure 16.16) opens with sample data: CNCHP and CNVHP file path and file names (if
available), and sample attribute data (if available).



Chapter 16 | Heat Map Viewer 334

Figure 16.16 Sample data

CH File C:ACommand_ConzolehD atathapmaph 2000
CHY File C:ACommand_CongolehD atahhapmap' 200
Sample Mame  MNa0D7345 GWE_C

Sample Type  DHA

Sample Project Haphap _SHPE

Sample lzer  db

Sample Date 562007

SamplelD 13

Farnilyl D 1345

b atherl D 1]

Fatherl D 1]

Gender female
Sample MA07 345

DigeazeState

I'V‘

4
i

Heat Map Viewer Histogram

Status Bar

The histogram (Figure 16.17) indicates the frequencies of probe sets with different intensity values.

Figure 16.17 Histogram

ol

If the cursor is positioned over a specific region of the Heat Map, the histogram automatically adjusts and
displays the frequencies of probe sets within that specific region.

You can display the following information in the Status bar (Figure 16.18) by putting the mouse arrow
over a SNP or CN probe set position:

= CN and CNV file names (if CNV data available)
= SNP or CN probe set ID, with:

o Chromosome Position

o Log2Ratio

NOTE: The log2 ratios displayed in the status bar may not exactly match the log2 ratios for in
the CNCHP files. The values in the CNCHP file are converted into a color value used for the
heat map display; this color value is then translated into the log2 ratio value used for the
status bar display.

s CNV region ID if CNVCHP files are loaded, with:
o CNV calls
o Call confidence
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NOTE: Affymetrix recommends that you do not use long file names for the .CEL and .CHP
files, since these long names can cause display problems in the Heat Map Viewer. The status
bar in the Heat Map will not be able to display all the information if the CNCHP and CNVCHP
file names (derived from the .CEL file names) are too long. If the data is truncated, you can
increase the size of the Heat Map on the screen by dragging the vertical window split bar.

Figure 16.18 Information in Status bar

MAL1E31_GWE_C NS @ NA11831_GWE_C.canary-wl @ CN_496168 : 8,109,713 ! LogZRatio=~0.03 : Region=CNPE @ Call=1 : Conf=0.973212

Navigating the Heat Map Viewer
The Heat Map Viewer provides several options for selecting data of interest:

n Selecting the Chromosome for Display (below)
n Viewing CNV Regions on page 335
m Zooming In on a CNV Region on page 337

Selecting the Chromosome for Display

The Viewer displays the data for one chromosome at a time. When the Viewer is first opens, it displays
all of chromosome 1 in the Chromosome Map and Heat Map.

To change the chromosome displayed in the Viewer:
= Select the Chromosome of interest from the Chromosome dropdown (Figure 16.19).

Figure 16.19 Chromosome list

|Chru:umu:usu:ume 1 |=|Region crv_10
10 N

11 B

12

13

14 _R

15 q
\ 16 y/

17 b

= Users can scroll through the chromosomes (as viewed in the Heat Map) by using either the mouse scroll
wheel or the up/down arrow keys to navigate the list of chromosomes in the dropdown menu.

Viewing CNV Regions
The CNV regions in the loaded CNV map are displayed in the Chromosome Map.

To look at a specific CNV region
= Select the CNV region from the Region list in the viewer tool bar (Figure 16.20).
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The selected region is displayed in the Heat Map as default view (Figure 16.21).

ChP109 [~ |

Nz

-3
MADEII4_GWE_C.CNS @ MADEBS94_GW6_C.canary-v1 : CM_452262 : 150,835,329 : LogzRatio=~0,75 : Region=CKP109 ; Call=2 : Conf=0.851932

Users can scroll through the regions (as viewed in the Heat Map) by using either the mouse scroll wheel
or the up/down arrow keys to navigate the list of regions in the dropdown menu.

Double-click a region in the CNV Map to highlight the markers and to zoom to that region (Figure 16.22).
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CM Heat Map
ir=a PR REAN | Chromasome 1 |7, Region (sf1AE] a| &« ® 2 & QM i P||range =
ChP03 1

150,822,318 180,857,106

7]

-3
WNAL8621_GWE_A,CNG : NALGEZ1_GW6_A.canary-v1 | CN_452255 1 150,827,480 : Log2Ratio=r~-1.83 : Region=CHNP109 ¢ Call=0 : Conf=0,999976

Zooming In on a CNV Region
You can zoom in on a section of the Heat Map by selecting the area in the Heat Map.

= Click at the start and release at the end of the area you wish to zoom in on (Figure 16.23).
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. CH Heat Map

~ | Chromosome 1 7, Region il & @ G % G| ic 9] range 5 o @ |

NIRRT IR WIETL L0 - e 1

150,902,540

[T ' ! [
[l ! |

it W - : b

Click here

MAL2815_GWa_C.CM5 1 CN_473963 : 51,586 : LogzRatio=~-0.33

The selected region is displayed in the Heat Map and the CNV map (Figure 16.24).

CH Heat Map

Chromosome 1 = Region

| CHP109 |
150,819,638 150,857 106
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You can also use the buttons in the Heat Map Viewer tool bar (Table 16.2) and the commands in the Heat
Map Viewer menu to change the view in the Heat Map.

Table 16.2 Heat Map Viewer tool bar navigation buttons

Button Function

Move left.
Zoom in
Zoom out
Move right

[=]

Double click on a region in the CNV Map to highlight the markers and to zoom to that region.

Full zoom out

Sorting Data in the Heat Map
You can sort the displayed SNP values by:

= Median Log?2 ratio values for all the SNP and CN probe sets displayed in the current view in the Heat
Map Viewer (Figure 16.25).

= CNV Call values for the CNV regions currently displayed in the Heat Map Viewer. If more than one
CNV region is present, then the average of CNV calls for all the CNV regions is used to sort the CNV
calls.

If some CNCHP files do not have CNVCHP file data, these files will be displayed at the bottom of
the Heat Map after sorting on CNV Call values.

After sorting you can export a list of the files in their new sorted order.

To sort:

1. Zoom in on the region you wish to investigate.

2. Select the sort option from the Heat map menu, or click the button for the option:
. Sort by Median Log?2 ratios
= Sort by CNV values
The files will be sorted by the selected metric (Figure 16.25).
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Sort buttons
. CH Heat Map
=R P ANEA m.' | Chromesome 1 > Region CHP109 ale @ S > QM i P Range |tz | |
| CHP103 |
I 1
150,819,638 150,857,106
—_— = — — = —_— — —
—— === = = ——— —_—
=== =— = == = —=
e — R = p— — — — = —
= = === " saa —
— e —— =
3
MA18974_GWE_A,CNS | NA18974_GWE_A.canary-vl : CN_452272 1 150,842,073 : Log2Ratio=~-1,62 : Region=CMP109 : Call=0 : Conf=0,999975

Exporting a List of Data Files in Sorted Order

To export a list of data files in their sorted order:
1.

From the Heat Map menu, select Export Ordered File Names..; or

Right-click in the heat map and select Export Ordered File Names... from the popup menu

(Figure 16.26).

Full Zoom Cut
Copy image to clipboard

Export Ordered File Mames., .,

The Save As dialog box opens (Figure 16.27).
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Figure 16.27 Save As dialog box
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2. Select a location and enter a name for the file.
3. Click Save in the Save As dialog box.

A text file (Figure 16.28) is created with the CNCHP and CNVCHP (if available) file path and file
names.

Figure 16.28 List of sorted files in text format

CNV_109_sort. TXT - Notepad
File Edit Format Wiew Help

s\Command_cConsolehpatathapmaph20080607-hat chl\MALOS3 5_GWS_C.CN5. CNCHP
:\Command_cConsolehpatathapmaph20080607-hatchl\MAO7022_GWS_C.CN5. CNCHP
:\Command_consolehpatathapmaph 20080607 -bat chl\MACGI9_GWE_C.CNS. CNCHP
:NCommand_consoleipatathhapmaph 20080607 -bat chl\MAO7357_GWS_C.CN5. CNCHP
:NCommand_consoleipatathapmaph 20080607 -bat chl\MAL0851_GWS_C.CN5. CNCHP
:NCommand_consolehbatahhapmaph 20080607 -hat chl\MAL0854_GWS_C.CN5. CNCHP
:\NCommand_consolehbatahhapmaph 20080607 -hat chl\MAGGI93_GWS_C.CNS. CNCHP
:\Command_consolehpatathapmaph 20080607 -hat chl\MAL0831_GWS_C.CN5. CNCHP
:\Command_consolehbatahhapmaph 20080607 -hat chl\MALOB38_GWS_C.CN5. CNCHP
:\Command_consolehbatahhapmaph 20080607 -bat chl\MALOS5 5_GWS_C.CNS. CNCHP
sNCommand_console\bataihapmaph20080607-bat chl\MAQT029_GWE_C.CN5. CNCHP
sZCommand_ConsolehDataihapmapy 20080607 -hat chlW\MAOT034_GWa_C.CNG. CNCHP

k= “Command_Consolehpataihapmap20080605_122211NNALDB3 5_GWE_C. canary-vl. cnvchp
C
C
C
C
C
C
C
C
C
C
C
C:\Command_ConsolehDatahhapmaph 20080607 -hat chlWMAOGOE S _GWa_C.CNG. CNCHP
C
C
C
C
C
C
c
c
c
c
c
c

“Command_Consolehpataihapmap20080605_1222115NNAQ7022_GWE_C. canary-vl. cnvchp
“command_Consolehpataihapmaph20080605_122211N\NAQG994_GWE_C. canary-vl. cnvchp
“command_Consolehpataihapmaph20080605_122211N\NAQ7357_GWE_C. canary-vl. cnvchp
“command_Consolehpataihapmaph20080605_122211N\NALOBS1_GWE_C. canary-vl. cnvchp
“command_Consolehpataihapmaps20080605_122211N\NALDBSY _GWE_C. canary-vl. cnvchp
“command_Consolehpataihapmaps20080605_122211N\NAQG993_GWE_C. canary-vl. cnvchp
“command_Consolehpataihapmaph20080605_122211N\NALDB31_GWE_C. canary-vl. cnvchp
“command_Consolehpataihapmaph20080605_122211N\NALDB38_GWE_C. canary-vl. cnvchp
“command_Consolehpataihapmaps20080605_122211N\NALDBS 5_GWE_C. canary-vl. cnvchp
“Command_ConsolehDatashapmapy20080605_122211%NAOT029_GWE_C, canary-vl. cnvchp
“Command_Consolehbatayhapmaph20080605_1222115N\NAQF034_Gwa_C. canary-vl. cnvchp
“Command_Consolenbatayhapmaph20080605_1222115\NAOBIES_Gwa_C. canary-vl. cnvchp
“Command_Consolehbatayhapmaph20080605_1222115N\NAQF019_Gwa_C. canary-vl.cnvchp
“Command_Consolehbatayhapmaph20080605_1222115N\NALDB30_GWE_C. canary-vl. cnvchp
“Command_Consolehpatahhapmaph20080605_1222115NNAOT 34 5_Gwa_C. canary-vl. cnvchp
“Command_Consolehpatahhapmaph20080605_1222115NA0T000_Gwé_C. canary-vl. cnvchp
“Command_Consolehpatahhapmaph20080605_1222115NNAOT056_GwE_C. canary-vl. cnvchp
NCommand_Consolehbatashapmaph20080605_122211NNA07055_Gwa_C. canary-vl. cnvchp
NCommand_Consolehpatashapmaph 20080605 _122211NNALDB46_Gw6_C. canary-vl. cnvchp
NCommand_Consolehbatashapmaph20080605_122211NNA07048_Gwe_C. canary-vl. cnvchp
NCommand_Consolehpatashapmaph20080605_122211NNALDB47_Gwa_C. canary-vl. cnvchp
Command_Consolehpatashapmaph20080605_122211NNA0G091_Gwa_C. canary—vl. cnvchp
Command_Consolehpatayhapmaph20080605_122211N\NALDB39_Gw6_C. canary—vl. cnvchp
Command_Consolespatahhapmaph20080605_122211NNA07348_Gwa_C. canary-vl. cnvchp

syCommand_ConsolehDataihapmapy 20080607 -hat chlW\NAO7OLS_GWa_C.CNG. CNCHP
syCommand_ConsolehDataihhapmapy 20080607 -hat chlWNATOB30_GWa_C.CNG. CNCHP
shCommand_consolehpataihhapmapy 20080607 -hatchlyMa0734 5_Gwé_C.CNG. CNCHP
shCommand_consolehpataihhapmaphy 20080607 -hatchlyNMa07000_Gwe_C.CNG. CNCHP
shCommand_consolehpataihhapmaphy 20080607 -hatchlWNMAO7056_Gwa_C.CNG. CNCHP
shCommand_consolehpataihapmaphy 20080607 -hatchl\MAOT 05 5_GWa_C. CNS. CNCHP
shCommand_consolehpataihapmaph 20080607 -hatchl\Mal 084 6_Gwa_C. CNS. CNCHP
shCommand_Consolehpataihapmapy 20080607 -hatchl\MAOT 04 8_Gwa_C. CNS. CNCHP
shCommand_consolehpataihapmapy 20080607 -hatchl\Mal084 7_Gwo_C. CNS. CNCHP
hCommand_consolehpatathapmapy 20080607 -hatchl\MAOGOY]_Gwa_C.CNS. CNCHP
shCommand_consolehpatathapmapy 20080607 -hatchl\MAl083%_Gwa_C.CNS. CNCHP
shCommand_consolehpatathapmapy 20080607 -hatchl\MAOT348_Gwa_C. CNS. CNCHP

ANAAAAAANNAAAAAANNAAAAANN

Exporting Viewer Images

CN/LOH and CNYV data cannot be exported directly from the Viewer, but can be exported using the
export functions in GTC. See Exporting CNV Data on page 319 for more information.

GTC provides several ways to export a view of the Heat Map Views for use in a publication or to show
other users.

You can:

= Print the Heat Map Viewer out.
= Export the image of the viewer to the clipboard.
= Export the image of the viewer to a PNG file
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To print out the Heat Map viewer:
1. From the File Menu, select Print.
The Print dialog box opens.
2. Select the printer and other options and click OK in the Print dialog box.

To export the image to the clipboard:

= Right-click in the heat map and select Copy image to clipboard from the popup menu; or
From the Heat Map menu, select Copy image to clipboard.
You can paste the image into a graphics file using software such as Paint.

To export the heat map image as a PNG file

1. From the Heat Map menu, select Save image to file....
A Save As dialog box opens.

2. Enter a name and location for the PNG file and click Save.
The PNG file is created.

Viewing Regions in Public Data Sites
You can view the region selected in the Display area at one of the following public sites:
= UCSC Genome Browser

= Ensembl
s Toronto DGV

To view the selected region:
= From the Heat Map menu, select External Links > [desired link].

The external link will display the view using the genomic positions in the Heat Map viewer
(Figure 16.29).

Figure 16.29 Display in the UCSC Genome Browser
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Algorithms

The details of the algorithms used by GTC 4.2 and their typical performance are described in various
white papers.

Genotyping

100K/500K BRLMM algorithm
http://www.affymetrix.com/support/technical/whitepapers/brlmm_whitepaper.pdf

SNP 5.0 arrays BRLMM-P algorithm
http://'www.affymetrix.com/support/technical/whitepapers/brlmmp_whitepaper.pdf

SNP 6.0 Birdseed (v1) and Birdseed v2 genotyping algorithms

Genotyping Console 4.0 allows users to choose between genotyping SNP 6.0 array data with the Birdseed
(v1) and the Birdseed v2 algorithms. Birdseed v2 uses EM to derive a maximum likelihood fit of a 2-
dimensional Gaussian mixture model in A vs. B space.

A key difference between Birdseed (v1) and Birdseed v2 is that v1 uses SNP-specific models or priors
only as an initial condition from which the EM fit is free to wander- on rare occasions this allows for
mislabeling of the clusters. For Birdseed v2 the SNP-specific priors are used not only as initial conditions
for EM, but are incorporated into the likelihood as Bayesian priors. This constrains the extent to which
the EM fit can wander off. Correctly labeling SNP clusters, whose centers have shifted relative to the
priors, is problematic for both Birdseed versions. However, given the additional constraint on the EM fit,
Birdseed v2 is more likely than Birdseed to either correctly label the clusters or set genotypes to No Calls.

Birdseed v2 is usually more robust than Birdseed in the face of poor quality experiments, and increases
accuracy with a small decrease in call rate in these cases. In high quality datasets, little performance
difference between v1 and v2 is seen, while in low quality datasets large increases in concordance are
seen with v2

Birdseed v2 clustering by plate is equivalent to clustering all samples, unlike Birdseed (v1) where
clustering by plate increases False Discovery Rate. Because of this, use of Birdseed v2 allows clustering-
by-plate or clustering all samples at once, which ever best fits with the laboratory’s workflow.

See the Affymetrix.com website for information on Birdseed algorithms.

Axiom GT1 Algorithm

The Axiom GT1 method is a new genotyping procedure delivered in Genotyping Console 4.0 for use with
the Axiom Genome-Wide Human array. The primary methodological change has been to incorporate
multichannel processing into the APT workflow, supporting the ligation-based assay. In addition, Axiom
GT1 incorporates substantial improvements and features in the areas of preprocessing and genotype
calling over BRLMM-P which was used for the Genome-Wide SNP Array 5.0 (see SNP 5.0 arrays
BRLMM-P algorithm on page 343). Many of the improvements in genotype calling were developed for
the DMET Plus product, including 2-dimensional cluster modeling and outlier detection. Preprocessing
has been improved by an artifact reduction layer which reduces the impact of spatially localized artifacts
on genotyping performance. Together these changes allow for good genotyping performance on the
ligation-based assay platform.


http://www.affymetrix.com/support/technical/whitepapers/brlmm_whitepaper.pdf
http://www.affymetrix.com/support/technical/whitepapers/brlmmp_whitepaper.pdf
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Multichannel processing allows the use of both traditional allelic differences, in which two different
probes respond to the same region of sequence and distinguish alleles, as well as dye-based allele
detection, in which the same probe is imaged in more than one channel to distinguish alleles. Both these
workflows are handled in Genotyping Console 4.0 transparently to the user, and both types of probe
strategy are used on the Axiom product.

The second area of improvement is in the genotype clustering and calling. Many of the improvements
were developed in the course of the DMET Plus product and can be found described in the DMET Plus
algorithm white paper:

http://www.affymetrix.com/support/technical/whitepapers/dmet_plus_algorithm_whitepapervl.pdf

Briefly, clusters are now represented as 2-dimensional gaussians and resistance to non-gaussian cluster
behavior has been improved. As usual, training data has been used to generate SNP-specific models
which represent the cluster properties learned for each marker. Unlike DMET Plus which is designed to
call in a single sample mode without adapting to the data, the default behavior is to use dynamic
clustering to adapt the clusters to the observed data. Although a single sample can be run by itself, more
samples allow more learning of any shifts from the training data.

Finally, the key advance in preprocessing is an "artifact reduction" layer that is designed to use
information obtained from replicated probes to reduce the impact of small localized artifacts which
sometimes occur. This method operates on the raw probe data using spatially distributed replicate probes
to detect unusual differences between replicate intensities. Standard image processing operations
(morphological transformations) are used to detect regions of the array where deviations occurring in
both channels cluster, indicating a potential localized artifact. Once regions are marked as untrusted due
to a potential artifact, intensities from trusted replicates are used to replace untrusted features for
genotyping purposes. In the case where all replicates are marked untrusted for a given probe, the failsafe
behavior is to leave the intensities unmodified and allow the genotyping method to evaluate whether the
data is compatible with the clusters. This preprocessing layer improves the genotyping performance in
the relatively rare case where localized artifacts occur on the image, while leaving typical arrays without
artifacts unaffected.

Summarizing, Axiom GT1 handles multichannel data, incorporates improvements in genotype clustering
and calling that have occurred in the development of other products, and introduces an artifact-reduction
stage in preprocessing. These changes have been tuned to provide high performance on the ligation assay
based genotyping platform and allow for flexible adaption of the method to future genotyping products.

Copy Number/LOH
100K/500K CN/LOH Algorithm
http://'www.affymetrix.com/support/technical/whitepapers/cnat_4_algorithm_whitepaper.pdf
SNP 6.0 CN/LOH Algorithm

SNP 6.0 CN/LOH analysis uses the BRLMM-P+ algorithm, which is similar to BRLMM-P with some
different parameters. See the existing documentation for BRLMM-P associated with SNP5 for more
information.

SNP 6.0 CN GC waviness algorithm implemented into APT and since GTC 3.0.1

The summary of the algorithm correction is: for each sample, markers are divided into 25 different bins
based on the equally spaced percentiles of the average GC count (GC content) in the upstream/
downstream 250kb for a particular marker (500kb total). Within each of the 25 bins, the markers are sub-
divided based on their type: CN/SNP marker type, enzyme fragment type (Nsp, Sty, Nsp+Sty), which
gives 5 sub-bins per major bin as there is no CN probes in Sty-only fragments, for a total of 5x25=125
bins. For the autosomal markers in each bin, the median log2 ratio of each bin is adjusted to zero and
interquartile ranges (IQRs) are equalized across all the bins. Then the log2 ratios of all markers (including
X and Y markers) in that bin are adjusted using the adjustment based on the autosomal markers on that
bin. Finally, the IQRs of all the adjusted log2 ratios (including the X and Y chromosomes) is multiplied
by a factor that makes the IQRs of the adjusted log2 ratios equal to the IQRs of the original log2 ratios.


http://www.affymetrix.com/support/technical/whitepapers/dmet_plus_algorithm_whitepaperv1.pdf
http://www.affymetrix.com/support/technical/whitepapers/cnat_4_algorithm_whitepaper.pdf
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SNP 6.0 Canary Algorithm

The Canary Algorithm is a clustering algorithm developed by the Broad Institute used to provide copy
number state calls of a pre-determined set of genomic regions with copy number variation (CNV regions).
The copy number state call is reported by an integer call of copy number. Each call is paired with a
confidence score between 0 and 1 with 1 reflecting a high level of confidence that the call is correct. The
CNV regions are polymorphic in the sense that their copy number is atypically variable in relation to the
genome as a whole. The terms copy number variation (CNV) and copy number polymorphism (CNP) are
each used to describe the same attribute of copy number variability of genomic regions.

Inputs to the Canary algorithm are:

1. A region file containing region names and sets of SNP and CN probe sets for each region

2. A prior file containing clustering information empirically derived from external training data
3. A normalization file containing a list of names of probe sets used for normalizing the data

4. A set of CEL files, one for each sample to be genotyped.

A CDF file is needed by the software running Canary in order to retrieve probe sets intensities recorded
in the CEL files.

Output consists of a set of CHP files, one for each CEL file, with the suffix CNVCHP. Each CHP file
contains region names, intensities, calls and confidences.



Forward Strand Translation

The convention in the genomic research field has become to map allele genotypes to the forward strand
of the genome. The convention used to select the reference strand to define Affymetrix alleles for
Mapping 100K, 500K, SNP 5.0 and SNP 6.0 is based on an algorithm that alphabetically sorts the
flanking-sequences for SNPs. They may be on either forward strand or reverse strand of the current
genome. However, the relationship between Affymetrix alleles and the forward strand of the genome is
provided in the publicly available NetAffx annotation files. For Axiom Genome-Wide Human Array, all
Affymetrix alleles have been mapped to the forward strand of the current genome.

NetAffx defines allele A and allele B based on following convention: For AT or CG SNPs (SNP alleles
are A/T or C/G), the alleles coded are in alphabetical order on that strand (allele A is C, allele B is G; or
allele A is A, allele B is T). For non-AT and non-CG SNPs, allele A is A or T, allele B is C or G. For
Axiom insertion/deletion alleles, allele A is ‘-¢, allele B is the insertion..

Table B.1 Affymetrix allele call codes defined by NetAffx convention

CG SNP AT SNP Non-AT & Non-CG SNP Insertion or Deletion
(Axiom™ Genome-Wide Human
Array Only)

Base, Insertionor C G A T AorT Cor@G Deletion (-) Insertion (+)
Deletion
Allele A B A B A B A B

For example, rs4607103 (SNP_A-2091752 on the Genome-Wide SNP Array 6.0) is a non-AT and non-
CG SNP oriented on the reverse strand at position 64686944 on chromosome 3 (build 36.1). GTC 4.2 uses
this information to provide the forward strand base call (Table B.2).

Table B.2 Example forward strand translation for SNP_A-2091752 (Genome-Wide SNP Array 6.0)

SNP_A-2091752 Annotation File Forward Strand SNP_A-2091752
Reverse Strand Translation
Allele A A T Affymetrix Allele Call Codes AA AB BB
Allele B G C Translated Forward Strand TT TC CcC
Base Calls




Advanced Workflows

This Appendix describes the following Advanced Workflows:
» Analyzing Genotyping Results of Specific Gene Lists

Analyzing Genotyping Results of Specific Gene Lists

The figure below (Figure C.1) shows the basic steps on how to get SNP information for a specific set of
genes and analyze those SNPs in Genotyping Console.

Figure C.1 Workflow to analyze specific gene lists
Steps performed
outside of Affy Tools
Create Gene List
Steps performed
v in Metaff
Run Batch Query in NetAffx
¥ Steps performed in
Genotyping Cohsole
Export SNPs g
Import SNP List
Export genotypes for SNP View SMP Cluster Graphs for SNP
List in text format List
h 4
View SNP List with Annotations

Step 1: A list of genes is generated. Perhaps the gene list contains a set of biologically relevant genes (e.g.
kinases).

The list of genes must be contained in a text file where each gene ID is on a separate line.

Step 2: Using NetAffx, perform a batch query to identify SNPs which are mapped to the location of the
specified genes in the list.

1. Login to NetAffx website (http://www.affymetrix.com/analysis/index.affx)

2. Select Genotyping Batch Query

3. Select the array type, search option, gene list file, and view.


http://www.affymetrix.com/analysis/index.affx
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" Batch Query e :
Fapidly obtain Probe Sets for p to 3,000 Affymetria® probe set accession numbers, gene names, or
sequences ids at once.

1. Select a GeneChip Array:
Use control-select to search up to three arrays simultaneously.)

M apping BO0K, Arrap Set

M apping 100K Set

2. Select a search option:
| Gene

3. Upload a text {“txt) file with the appropriate query values: Example
|C:\D0cuments and Settir“ ‘Browse...i

Mote: Guery values should he separated by a new line ('n) character. & Microsoft Excel file should be saved as "text only" file hefore uploading.

4. Select aview:

* Annotation List

3. Name Query:(Optional)
| |(95 Character max)

search n

4. Click on search.
NetAffx will identify all SNPs which are mapped to the specified genes.

5. Click on the Export button.

1-50 of 50
Ex%un y,
UM Screen | | *Annotation L\st’“H 50 ‘ [Remnve Checked] [Save Current List

Details H Array Hame Probe SetID dbSHP RS ID TSCID STS Hame Flank Transeript Gene
[C1Full Record [GenomewideSMP_5 [SNP_A-1786111 6470577 NCEI Da5490 A MMW_002467 NCBI WY C
Das1720 MM_001037234 NCBI TMEM7S

ENSTO0000258523 MNCAI
ENSTOO00O377970 NCBI
ENETO0000328323 MCBI|

GenomeWideSMP_5 [SMP_A-1802792) rs16302336 NCBI DEs1128 1T) FM_002467 NCBI (kg
03519350 ENSTOO000Z7 772 NCAI
ENSTOO00O377970 MCBI
EMSTOO000259523 MCBI

[C]Full Recard |

6. Select the TSV export option.
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Figure C.4 Export options

INETAFEX™ ANALYSIS CENTER

Export tool

The export tool allows you to save the results of vour most recent
queryto a file,

Yourlast query returned 80 results. Choose how you would like to export these results.
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- Export Genotyping to Expression Mappings
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7. Click Export.

Step 3: Open Genotyping Console and import the SNP List generated by NetAffx.

8. Right-click on SNP Lists.

9. Select Import SNP List.

10. Migrate to the location of the TSV file generated by NetAffx and Select Open.

11. Provide a name for the SNP List to be displayed in Genotyping Console and Select OK.
The SNP List will be displayed in the data tree.

= SMP Lists
imparted SHP list

Step 4: After the SNP List is imported in Genotyping Console, the SNP List can be used for many different
functions:

n View the SNP List (page 129)
= Exporting genotypes for SNP in the list (page 184)
n View the SNP Cluster Graph for SNPs in the list (page 153)



Annotation Definitions

Table D.1 Annotation Definitions

Column Name

Description

Probe Set ID

The Affymetrix unique identifier for the set of probes used to detect a particular
Single Nucleotide Polymorphism (SNP probe sets only).

Affx SNP ID

The Affymetrix unique identifier for the set of probes used to detect a particular
Single Nucleotide Polymorphism (SNP). (SNP probe sets only, not available for
Axiom™ Genome-Wide Human Array).

dbSNP RS ID

The dbSNP ID that corresponds to this probe set or SNP. The dbSNP at the National
Center for Biotechnology Information (NCBI) attempts to maintain a unified and
comprehensive view of known single nucleotide polymorphisms (SNPs), small scale
insertions/deletions, polymorphic repetitive elements, and microsatellites from TSC
and other sources. The dbSNP is updated periodically, and the dbSNP version used for
mapping is given in the dbSNP version field. For more information, please see: http:/
/www.ncbi.nIm.nih.gov/ISNP/ (SNP probe sets only).

Chromosome

The chromosome on which the SNP is located on the current Genome Version.

Chromosome Start

The nucleotide base start position where the SNP is found. The genomic coordinates
given are in relation to the current genome version and may shift as subsequent
genome builds are released.

Chromosome Stop

The nucleotide base stop position where the SNP is found. The genomic coordinates
given are in relation to the current genome version and may shift as subsequent
genome builds are released.

Strand

Genomic strand that the SNP resides on.

Cytoband

Cytoband location of the SNP derived from the SNP physical map and the chromosome
band data provided by UCSC.

Strand Vs dbSNP

Indicates whether the SNP is on the same or reverse strand as compared to doSNP (SNP
probe sets only).

ChrX pseudo-autosomal region

SNPs on the X Chromosome which are mapped to the two pseudo-autosomal region
have a value of 1 or 2 in this field. All other SNPs are indicated by 0. A value of “1”
indicates that the marker maps to the PAR-1 region and a value of “2” indicates that
the marker maps to the PAR-2 region. A value of “0” indicates that the marker does
not map to either of the two PAR regions.

Probe Count

The total number of probes in the probe set.

Flank The nucleotide sequence surrounding the SNP. This is a 33-mer sequence with 16
nucleotides on either end of the SNP position. The alleles at the SNP position are
provided in the brackets (SNP probe sets only).

Allele A The allele of the SNP that is in lower alphabetical order. When comparing the allele

data on NetAffx to the allele data for the corresponding RefSNP record in dbSNP, the
alleles reported here could be different from the alleles reported for the
corresponding RefSNP on the dbSNP web site. This difference arises mainly from the
reference genomic strand that was chosen to define the alleles by Affymetrix. To
choose the reference genomic strand, we follow a convention based on the alphabetic
ordering of the sequence surrounding the SNP. Sometimes the reference strand on
the dbSNP is different from NetAffx, and the alleles could represent reverse
complement of those provided on dbSNP (SNP probe sets only).



http://www.ncbi.nlm.nih.gov/SNP/
http://www.ncbi.nlm.nih.gov/SNP/
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Table D.1 Annotation Definitions

Column Name Description

Allele B The allele of the SNP that is in higher alphabetical order. When comparing the allele
data on NetAffx to the allele data for the corresponding RefSNP record in dbSNP, the
alleles reported here could be different from the alleles reported for the
corresponding RefSNP on the dbSNP web site. This difference arises mainly from the
reference genomic strand that was chosen to define the alleles by Affymetrix. To
choose the reference genomic strand, we follow a convention based on the alphabetic
ordering of the sequence surrounding the SNP. Sometimes the reference strand on
the dbSNP is different from NetAffx, and the alleles could represent reverse
complement of those provided on dbSNP (SNP probe sets only).

Associated Gene SNPs were associated with human genes by comparing the genomic locations of the
SNPs to genomic alignments of human mRNA sequences. In cases where the SNP is
within a known gene, NetAffx reports the association. Additionally, for genes with
exon or CDS annotations, NetAffx reports whether or not the SNP is in an exon, and
in the coding region. If the SNP is not within a known gene, NetAffx reports the
closest genes in the genomic sequence, and the distance and relationship of the SNP
relative to the genes. A SNP is upstream of a gene if it is located closer to the 5' end
of the gene and is downstream of a gene if it is located closer to the 3' end of the
gene.

Genetic Map Describes the genetic location of the SNP derived from three separate linkage maps
(deCODE, Marshfield, or SLM). The physical distance between the markers is assumed
to be linear with their genetic distance. The genetic location is computed using the
linkage maps from the latest physical location of the SNP and the neighboring
microsatellite markers (SNP probe sets only).

Microsatellite Describes the nearest microsatellite markers (upstream, downstream and
overlapping) for the SNP.

Enzyme Fragment Lists the enzyme, the restriction fragment containing the SNP and the fragment
length. The Whole Genome Assay protocol detects SNPs that are contained within the
genomic restriction fragments to simplify the sequence background for genotyping
arrays (not available for Axiom Genome-Wide Human Array).

Copy Number Variation When available, a description of Copy Number Variation Region (CN) probe sets as
described by the Database of Genomic Variants (not available for Axiom Genome-
Wide Human Array).

SNP Interference This column is for Copy Number probe sets. It indicates whether or not a known SNP
overlaps a copy number probe (CN probe sets only, not available for Axiom Genome-
Wide Human Array).

In Final List This column annotates extended content for genotyping arrays. A value of “1”
indicates that the marker is included in the final version of the library file and a value
of “0” indicates that the marker is not included in the final version of the library file
(SNP probe sets only, not available for Axiom Genome-Wide Human Array).

% GC The fraction of bases that are G or Ciin a window of 250,000 bases to each side of the
SNP or CN position. All positions that are nearer to the end than 250,001 are set to the
value of the position at 250,001 from that end. Position and chromosome values for
SNPs and CN probes were mapped to the position of bases in the FASTA files for the
build of the genome used in this release of NetAffx, and these bases were then used
for all calculations (not available for Axiom Genome-Wide Human Array).

Heterozygous Allele Frequencies Describes the heterozygous frequency of the allele from Yoruba, Japanese, Han
Chinese and CEPH studies using the Affymetrix genotyping arrays. (SNP probe sets
only)
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Table D.1 Annotation Definitions

Column Name Description

Allele Sample Size Sample size used for Allele Frequency estimates (SNP probe sets only).

Allele Frequencies Describes the major and minor frequency of the allele from Yoruba, Japanese, Han
Chinese and CEPH studies using the Affymetrix genotyping arrays (SNP probe sets
only).

Minor Allele Indicates the Minor Allele of a SNP (SNP probe sets only).

Minor Allele Frequency The Minor Allele Frequency of a SNP (SNP probe sets only).

OMIM ID Furnishes OMIM and Morbid Map IDs and their respective gene titles. This database
contains information from the Online Mendelian Inheritance in Man® (OMIM®)
database, which has been obtained under a license from the Johns Hopkins University.
This database/product does not represent the entire, unmodified OMIM® database,
which is available in its entirety at www.ncbi.nlm.nih.gov/omim/.




Gender Calling in GTC

GTC 4.2 can generate gender calls from:
= Intensity QC

= Genotyping Analysis

= CN Segment Report (for SNP 6.0 only)

Copy number analysis for SNP 6.0 arrays provides information about calls for the X chromosomes and
about calls for the Y chromosome based on signal intensity and allelic ratio, and provide a gender call
(Female or Male) in the output table.

The processes used for gender calling differ depending upon:

» The type of array being analyzed.
= Step in the workflow being performed

Gender Calls in Intensity QC

See Chapter 6, Intensity Quality Control for Genotyping Analysis on page 74 for information on the
algorithm used for the Intensity QC step.

QC analysis for genotyping uses DM algorithm to make SNP calls for Intensity QC purposes. It uses the
following processes for making the gender call during this step.

Contrast QC is the recommended QC metric for the SNP 6.0 array in Genotyping Console 3.0.1. The
default threshold is “greater than or equal to 0.4 for each sample. When adjusting this QC metric’s
threshold value, or changing SNP 6.0 QC settings to another metric such as QC Call Rate, or adding
additional metrics to threshold, a flag in the configuration setting dialog box will indicate that the
thresholds are different than the defaults.

Contrast QC is a metric that captures the ability of an experiment to resolve SNP signals into three
genotype clusters. It uses 10,000 random SNP 6.0 SNPs. See Appendix F, Contrast QC for SNP 6.0
Intensity Data on page 358 for more details.

Gender Calls in Intensity QC and Genotyping Analysis

The table below (Table E.1) summarizes the methods used for gender calls during Intensity QC and
genotyping analysis.

Table E.1 Gender calling methods

Gender Call Genotyping Algorithm
Array T . Referen
ay lype Algorithm Gender Call eterence
Axiom™ Arrays cn-probe-chrXY- Yes: See below
ratio_gender e Male
e Female
e Unknown
Genome-Wide cn-probe-chrXY- Yes: See below
Human SNP Array 6.0 ratio_gender e Male
e Female
e Unknown
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Table E.1 Gender calling methods

Gender Call Genotyping Algorithm
Array Ty . Referen
ay lype Algorithm Gender Call eterence
Genome-Wide em-cluster-chrX-het- Yes: BRLMM-P white paper
Human SNP Array 5.0 contrast_gender e Male
* Female
e Unknown
Human Mapping estimated Yes: BRLMM white paper
100K/500K Arrays heterozygosity rate on ¢ Male
the X chromosome ¢ Female

Genotyping Gender Call Process: cn-probe-chrXY-ratio_gender

In GTC 4.2 the gender calling algorithm used to populate the “Computed Gender” call in the “Intensity
QC Table” and the “CHP Summary Table” for SNP 6.0 and Axiom arrays is called cn-probe-chrXY-
ratio_gender method from Affymetrix Power Tools (APT). The cn-probe-chrXY-ratio_gender method is
more robust when dealing with lower quality samples. Optimal genotyping of sex chromosome SNPs
requires use of the correct model type, haploid or diploid. Haploid models are used for X and Y
chromosome SNPs, when the gender call is “male”, while diploid models are used for X chromosome
SNPs, when the gender call is “female”. A “No Call” is made for Y chromosome SNPs when the gender
call is female.

The cn-probe-chrXY-ratio_gender method determines gender based on the ratio (cn-probe-chrXY-
ratio_gender_ratio) of the average probe intensity of nonpolymorphic probes on the Y chromosome (cn-
probe-chrXY-ratio_gender_meanY) to the average probe intensity of nonpolymorphic probes on the X
chromosome (cn-probe-chrXY-ratio_gender_meanX). The probe intensities are raw and untransformed
for these calculations, and copy number probes within the pseudoautosomal regions (PAR region) of the
X and Y chromosomes are excluded. For SNP 6.0 arrays, if the ratio is less than 0.48, the gender call is
female; and if it is greater than 0.71, the gender call is male. If the ratio is between these values, the
gender call is unknown. For Axiom™ Genome-Wide Human arrays, if the ratio is less than 0.54, the
gender call is female, and if it is greater than 1.0, the gender call is male. If the ratio is between these
values, the gender call is unknown.
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Figure E.1 The SNP 6.0 frequency distribution of the Gender Y/X ratio for over 1500 male (blue) and
1500 female (red) samples without filtering based on QC callrate is shown here. The locations of the
lower cutoff (red line) and upper cutoff (blue line) are shown, and regions corresponding to three possible
gender calls are labeled Female, Unknown, and Male.
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The cn-probe-chrXY-ratio_gender method produces “Unknown” gender calls for poor quality samples.
However in extreme cases, where the sample has essentially no signal, the gender call will be male. Such
experiments are easily identified by examining the QC CallRate.

The cn-probe-chrXY-ratio_gender method classifies genders considering only two possible cases, male:
XY and female: XX. However, unusual genders such as XXX, XO, XXY, and XYY occur at low rates in
populations along with X chromosome mosaicism, a variable loss or gain of the X chromosome known
to happen sometimes both in vivo and in cell lines. To help detect and identify these unusual genders four
additional gender columns can displayed in the CHP Summary Table by selecting “Show All Data”. The
four additional columns are:

em-cluster-chrX-het-contrast_gender_chrX_het_rate

The estimated heterozygosity rate (% AB genotypes) of SNPs on the X chromosome.
cn-probe-chrXY-ratio_gender_meanX

The average probe intensity (raw, untransformed) of X chromosome nonpolymorphic probes
cn-probe-chrXY-ratio_gender_meanY

The average probe intensity (raw, untransformed) of Y chromosome nonpolymorphic probes
cn-probe-chrXY-ratio_gender_ratio

Gender ratio Y/X = cn-probe-chrXY-ratio_gender_meanY/ cn-probe-chrXY-ratio_gender_meanX

=% NOTE: SNP 6.0 CHP files created with GTC 1.0 will not contain these data columns, one must
genotype the files again using GTC 2.0 or above for them to be calculated.
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Scatter plots of em-cluster-chrX-het-contrast_gender_chrX_het_rate vs. cn-probe-chrXY-
ratio_gender_ratio should contain two main clusters of points, one for males and one for females.
Samples with unusual genders are expected to fall outside of the two main clusters indicating possible
deviations from normal sex chromosome copy numbers. The figure below shows the this scatter plot for
the 270 HapMap individuals. Sample NA10854 and NA18540 fall outside of the usual gender clusters.
Previous work has demonstrated that NA10854 is known to have a significant degree of X mosaicism
(BMC Bioinformatics 2006, 7:25) and that sample NA18540 has X chromosome mosaicism as well as
aneuploidy in several other chromosomes (Am. J. Hum. Genet., 79:275-290, 2006)

Figure E.2 Gender Metrics for 270 HapMap samples on SNP 6.0
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ChrX-het contrast

Gender Calls (Female or Male) in Copy Number Analysis (SNP 6.0 only)
Copy number analysis for SNP 6.0 data provides an actual gender call (Female or Male).

The gender is determined using the same method as in the SNP 6.0 genotyping gender call process
described above, using the ratio of chrX to chrY nonpolymorphic probes.

CN Segment Report (SNP 6.0 only)

For SNP 6.0 Arrays the Segment Reporting Tool makes a gender determination for the sample, based on
the detected copy number state for the X and Y chromosomes. Normal males and females are expected
to have Copy Number State=2 for autosomes1-22. Females are expected to have Copy Number State =2
for the X chromosome, while normal males are expected to have Copy Number State=1 for the X
chromosome and =1 for Y chromosome.

First the algorithm checks that the Copy Number QC metric MAPD is less than 0.5 to ensure the data is
of sufficient quality. Next the mean copy number for the non-pseudo autosomal portion of the X
chromosome and Y chromosome are used to assign gender. If the mean copy number for the X
chromosome is between 0.8 to 1.3 and the mean copy number for Y is between 0.8 to 1.2, then a "male"
is assigned. If the mean copy number for X is from 1.9 to 2.1 and Y is from 0 to 0.4, then a "female" is



Appendix E | Gender Calling in GTC 357

assigned. Finally, if neither of the above cases are true, then "Unknown" is assigned. Samples flagged
“Unknown ” by the software and are assessed for Copy Number change as if they were female (CN State
for X=2, and Y=0).



Contrast QC for SNP 6.0 Intensity Data

Contrast QC is the per sample Quality Control test metric for SNP 6.0 intensity data (CEL files). When
all steps of the assay are working as expected, the Contrast QC is typically greater than 0.4. As an added
flag for potentially problem data sets, check that the proportion of samples that fall below the 0.4
threshold are less than 10%, and the average of the samples that pass this 0.4 test are greater than or equal
to 1.7. If the proportion falling below 0.4 is greater than 10%,or the average of the passing samples is at
or below 1.7, then sample quality and process should be closely examined for possible issues.

The Contrast QC is a metric that captures the ability of an experiment to resolve SNP signals into three
genotype clusters. It uses a static set of 10,000 randomly chosen SNP 6.0 SNPs, measuring the difference
between peaks in “Contrast” distributions (Figure F.1) produced by homozygote genotypes, and the
valleys they share with the heterozygote peak, and takes the smaller of the two values. In poor quality
experiments the homozygote peaks are not well-resolved from the heterozygote peak and the difference
values approach zero. Contrast QC values are also computed for Contrast distributions produced by a
static set of 20K randomly chosen SNPs on Nsp fragments only and a static set of 20K randomly chosen
SNPs on Sty fragments only. These are called Contrast QC (Nsp) and Contrast QC (Sty); respectively. If
the absolute difference between these two values is greater than two, this is evidence that that a sample
may have worked properly with one enzyme set, but not with the other, and the Contrast QC value is
adjusted to zero to reflect this problem. These Contrast QC values are well correlated with the higher Call
Rates and concordance achieved when calls are subsequently made with Birdseed (versions 1 or 2). The
correlation between Birdseed accuracy and Birdseed Call Rate is also very high. As an extra guard against
the inclusion of any outlier samples that pass through the Contrast QC filter, it is a good idea to reject
samples that are notable outliers in terms of their Birdseed Call Rate. When using Birdseed (v1),
clustering larger batches of samples will improve the performance of the algorithm. The algorithm
improvements in Birdseed v2 allow you to cluster by plate with the same performance as clustering larger
batches of samples.
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Contrast QC
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Contrast= CES= sinh[k*(A-B)/(A+B))/sinh(k)] K=2
Adjust Value to Zero if Abs(QC_StyOnly- QC_NspOnly) = 2

The Contrast QC is adjusted to zero if abs[Contrast QC (Nsp)- Contrast QC (Sty)] > 2


http://www.affymetrix.com/support/technical/whitepapers/brlmm_whitepaper.pdf
http://www.affymetrix.com/support/technical/whitepapers/brlmm_whitepaper.pdf

Best Practices SNP 6.0 Analysis Workflow

1.

Study Design:
= Where possible, randomization of cases and controls across sample plates is usually a good idea.

= In studies involving trios, it is usually good to try to ensure that all three members of a trio are on
the same sample plate.

Pre-Cluster Sample Quality Check

= Reprocess samples with Contrast QC < 0.4
Pre-Cluster Plate or Dataset Check
Genotyping: Cluster Samples with Birdseed v2

= Cluster by plate or cluster all together according to which process is most convenient for the lab
workflow

= Each cluster should contain a minimum of 44 samples with a least 15 female samples

Genotyping: Post-Cluster Sample Quality Check

= Reject samples with outlier low Birdseed Callrates

= Reject samples with excess predicted heterozygosity

Genotyping: Post-Genotyping SNP Filtration

= Filter for SNPs with high SNP callrates over all samples in the study; somewhere in the range of
90-95%

= The exception is Y chr SNPs- which are always NoCalls for Female samples

= May also want to reject based on deviation from HW equilibrium, reproducibility, where possible
and appropriate

Genotyping: Post-Association Study Analysis

= Visually analyze all candidate SNPs

Copy Number: Reference Model File Creation

= Set of samples used to create Reference Model File should contain a minimum of 44 samples with
a least 15 female samples

Copy Number: CNCHP file Quality Check

» Track CNCHP quality using MAPDs. Reprocess samples with MAPDs greater than 0.3 when using
an intra-lab reference (Reference Model File made from lab’s own samples) or greater than 0.35
when using an external reference (Reference generated elsewhere, such as the supplied 270HapMap
Reference).

= [f MAPDs are consistently high when using an external reference, recalculate MAPDs with an
intra-lab reference. If the MAPDs all drop significantly, then the high MAPD is an artifact
introduced by a systematic difference between current samples and the samples that made up the
reference rather than a quality issue.



Best Practices Axiom Analysis Workflow

1.

Study Design
= Where possible, randomization of cases and controls across sample plates is usually a good idea.

= In studies involving trios, it is usually good to try ensure that all three members of a trio are on the
sample plate.

Pre-Cluster Sample Quality Check:
= Exclude/reprocess samples with Dish QC < 0.82
Genotyping, preliminary round: Cluster Samples with Axiom GT1

= Cluster by 96 well plate or cluster all together according to which process is most convenient for
the lab workflow

= Each cluster should contain a minimum of 20 distinct samples with either zero females samples or
at least 10 distinct female samples

= Each cluster should contain a minimum of 90 distinct samples with either zero female samples or
at least 30 distinct female samples when generic prior is used for Axiom myDesign™ arrays

Post-Cluster Sample Quality Check
= Reject samples with clustering call rates less than 97%

= Reject samples with excess predicted heterozygosity. What exactly constitutes an outlier will
depend on the population. It is often useful to plot the heterozygosity against the sample call rate,
often outlier samples will have unusual call rate/heterozygosity combinations. Note also that
because Genotyping Console reports heterozygosity including chrX markers, females will
generally have slightly higher heterozygosity than males.

Plate level quality check

= For each plate, check the overall sample failure rate and the distribution of performance (DQC &
call rate) for passing samples. Any plate with an unusually high number of failures or a striking
shift in performance of passing samples should be considered carefully. The key goal would be to
distinguish between the possibility of a plate-wide issue that may still affect even the passing
samples as opposed to a sample-specific issue that affects just a specific subset of experiments.

Genotyping, final round

= Repeat genotype clustering after rejection of any outlier samples identified in the preliminary round
of clustering.

Post-Genotyping SNP Filtration

= Exclude SNPs with low SNP call rates, evaluated over all passing samples in the study; somewhere
in the range of 90-95% is typical

» The exception is Y chr SNPs which are always NoCalls for Female samples

= You may also want to reject based on deviation from HW equilibrium (in controls), reproducibility
and Mendelian Inheritance errors where possible and appropriate

Post-Association Study Analysis

= Visually inspect cluster plots for all candidate SNPs to ensure that there is nothing unusual about
the clustering



Copy Number Variation Analysis

Copy Number Variation Analysis is performed using the Canary algorithm which was developed by the
Broad Institute for the purpose of making copy number state calls for genomic regions with copy number
variations. These genomic regions can be called regions with copy number variation (CNV regions) or
regions with copy number polymorphism (CNP). These CNV regions are observed to be more variable
in regard to copy number states than is typical of the genome as a whole. The specialized algorithm,
Canary, was developed for these CNV regions because other copy number analysis methods assume a
copy number of 2 to be the predominant copy number state in a sample of individuals. This frequency
assumption is not reliable in the CNV regions and can lead to misled copy number state calls in the set
of samples as a whole.

The Broad Institute first identified and made copy number state calls for the CNV regions in the
population of HapMap samples. For each of these regions a set of probe sets, deemed to be “smart”, was
assigned. Fidelity and robust response are two criteria attributed to smart probe sets. Within each CNV
region selected by the Broad Institute, summaries of smart probe sets resulted in a clustering pattern
consistent with copy number state. The frequency of HapMap individuals with a certain copy number
state as well as cluster centers and means was recorded as empirical prior clustering estimates used by
Canary. In GTC 4.2, the sets of smart probe sets mapping to CNV regions are stored a region file and the
prior cluster information is stored in a prior file. All smart probe sets in the region file correspond to
NCBI build 36.1 of the human genome. The CNV regions with their corresponding chromosomal
positions are recorded in the CNV map file. This CNV map file is required for CNV result table display
and also for the heat map viewer display.

GTC 4.2 uses a set of 1141 CNV regions derived from those identified by the Broad. To reduce sample-
to-sample variability, these 1141 CNV regions are a subset filtered to ensure that each CNV region is
mapped to by more than one smart probe set, reduced by restriction enzymes into more than one fragment
and produces clustering results consistent in two full sets of HapMap samples independently processed
at separate sites.



Hard Disk Requirements

This appendix provides example hard disk requirements for 450 CEL files from different types of arrays
and analyses. The temp folder is required for analysis and the result folder is required to save data.

Table J.1 Hard disk (HD) requirements for 450 CEL files (temp folder and results folder on different hard disks)

SNP 6.0 Genotyping 83.54 ~38 65.87 ~30
SNP 6.0 CN/LOH 83.54 ~38 78.10 ~36
SNP 6.0 CNV 83.54 ~38 0.046 <1

Axiom Genotyping 34.33 ~16 22.58 ~11

Table J.2 Hard disk (HD) requirements for 450 CEL files (temp folder and results folder on the same hard disk)

SNP 6.0 Genotyping  83.54 ~38 65.87 ~30 ~68
SNP 6.0 CN/LOH 83.54 ~38 78.10 ~36 ~74
SNP 6.0 CNV 83.54 ~38 0.046 <1 ~39

Axiom Genotyping 34.33 ~16 22.58 ~11 ~27




Axiom CNV Summary Tool and Viewer

The Axiom CNV Summary Tool generates input files for BioDiscovery Nexus using Axiom data.

The included Axiom CNV Viewer allows you to view the data generated by the Axiom CNV Summary
Tool. To use the Viewer, see Using the Axiom CNV Viewer on page 367.

Using the Axiom CNV Summary Tool

To start the Axiom CNV Summary Tool:

1.

Click Tools -> Axiom CNV Summary Tool.
The following window appears: (Figure K.1)

Figure K.1 CNV Summary Tool Main window

Annotation File

[ Specify Gender Information (required if Data Directory does not contain CHP files)
Select Gender File

[ Specify Reference Data

Select Ref File

, |
Bowsumyoa 0 T o

Data Directory |

aﬁymetrlx Axiom CNV Summary Tool

Click the Data Directory Browse button.

Navigate to the folder that contains your input data files (* AxiomGT1.CHP, AxiomGT1.calls.txt, and
AxiomGT1.summary.txt files), then single click, Ctrl click, Shift click, or Ctrl-A (to select multiple
files).

Click OK.
The Data Directory path is now populated.

Click the Annotation File Browse button.

. Navigate to the folder that contains the annotation file you downloaded earlier from

www.affymetrix.com.

NOTE: Annotation files are array specific. If you are running an analysis for a specific array,

make sure you use the appropriate annotation file.

Annotation files for Axiom myDesign arrays are provided directly to you from Affymetrix (for
each custom array designed).

When you download an annotation file using GTC, the annotation file is automatically
indexed for optimum processing.
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7. Click to select the annotation file, then click OK.
The Annotation File path is now populated

Select Gender File.

u IMPORTANT: If there are no CHP files present in your Data Directory folder, you MUST include
gender values for all samples. If you are using CHP files, skip this Select Gender File option.

To include gender values for all samples:

1. Click the Specify Gender information checkbox.

2. Click the Gender File Browse button.

3. Navigate to the folder that contains your Gender files.

NOTE: Your gender file must be a tab-delimited text file with 2 columns. Its first column
header must be cel_files. The second column header must be gender, as shown in Figure K.2.

Figure K.2 Gender Text File contents example.

| genders - Notepad . - . -
File Edit Format Wiew Help

cel_files gender

NA18523_200ng_Exome319_24hr_20120509_scan2_F08. AxiomGTl. cel female
NA1B858_200ng_Exome319_24hr_20120509_scan2_Al0. AxiomGTl. cel female
NA1B859_200ng_Exome31l9_24hr_20120509_scan2_Gll.axiomaTl. cel male
NA1B860_200ng_Exome319_24hr_20120509_scan2_H09. AxiomGTl. cel male
NA1B870_200ng_Exome319_24hr_20120509_scan2_G01.AxiomGTl. cel female
NA18871_200ng_Exome319_24hr_20120509_scan2_F04. AxiomGTl. cel male
NA18914_200ng_Exome319_24hr_20120509_scan2_E11.AaxiomGTl. cel male
NA19092_200ng_Exome319_24hr_20120509_scan2_HOE. axiomGaTl. cel male
NA19102_200ng_Exome319_24hr_20120509_scan2_GO08. AxiomaTl. cel female
NA19127_200ng_Exome319_24hr_20120509_scan2_E12. AxiomGTl. cel female
NA19131_200ng_Exome319_24hr_20120509_scan2_D10. AxiomGTl. cel female
NA19132_200ng_Exome319_24hr_20120509_scan2_Bl2.AaxiomGTl. cel female
NA19154_200ng_Exome31l9_24hr_20120509_scan2_D05. axiomaTl. cel male
NA19159_200ng_Exome319_24hr_20120509_scan2_EO08. AxiomGTl. cel female
NA19161_200ng_Exome319_24hr_20120509_scan2_F10.AxiomGTl. cel male
Nhlgl?l_ZUUng_Exome319_24EF_20120509_5can2_509.ijomGTl.ce] 4r:r|.31'le_I

The Gender column (far right) (Figure K.2) is not case-sensitive.
o For Female type: Female, female, F, or 2
o For Male type: Male, male, M, or 1
o To specify an unknown gender type: unknown or 0

If no gender was specified or the gender was specified other than the required naming conventions
stated above, the gender entry will be treated as unknown.

4. Click to select the gender.txt file you want to use, then click OK.
The Gender File path is now populated.

Reference File (Optional)

The choice of samples to be used as a reference is critical for accurate CNV detection because the
log2ratio at a marker is computed by dividing the intensity of the marker by the median intensity of that
marker in the chosen reference set, in log space. The reference set, therefore, should represent the normal
copy number state for each marker. One approach is to create the reference based on the individuals
genotyped on the plate, provided that for each marker the vast majority of individuals on the plate are
expected to have normal copy number states. Another approach is to create a separate reference based on
individuals expected to have normal copy number states genotyped on different plates. If the latter
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approach is chosen the number of samples used for the reference should be as large as possible, preferably
at least 100. The analysis can be carried out with any number of samples but will be less accurate for
smaller reference sets.

Do the following to specify reference data:

1.

2
3.
4

Click the Specify Reference Data checkbox.

Click the Select Ref File Browse button.

Navigate to the folder that contains your reference data file.
Click to select the file you want, then click OK.

The Select Ref File path is now populated.

Running the Axiom CNV Summary Tool

1.

2.

After your Axiom CNV Summary Tool data paths are set, click Run.

A green progress bar appears. Processing time varies depending on the amount of data you are
processing, the number of SNPs on your array, and your system’s hardware specifications.

After the data has been successfully processed, a message appears.

Click OK to acknowledge the message.

Retrieving the Axiom CNV Summary Tool Data

The following files are produced and are stored in the Data Directory folder you assigned earlier:

*.cnv.txt - Base name is the CEL file base name. (This file contains log2 ratio and BAF values for the
sample associated with the CEL file.)

AxiomGT1.cnv.txt - Contains log2 ratio and BAF values for all samples.
<annot>.probemappings.txt - Required by BioDiscovery's Nexus software.
Axo0imGT1.cnv.reference.txt - Reference values for BAF and log?2 ratio calculations.

AxiomGT1.cnv.params.txt - Contains the parameters associated with the CNV analysis.

Ways to Use the Axiom CNV Summary Tool Data

Subsequent Analyses

Use the newly generated AxoimGT1.cnv.reference.txt for additional analysis.

1.
2.

Click the Specify Reference Data checkbox.

Click the Select Ref File Browse button, navigate to your Data Directory folder, then click to select
the file: AxoimGT1.cnv.reference.txt

After your Axiom CNV Summary Tool data paths are set, click Run.
A green progress bar appears. Allow time for your data to process.
After the data has been successfully processed, a message appears.

Click OK to acknowledge the message.

Viewing Data in the Axiom CNV Viewer

View the newly generated *.cnv.txt for additional analysis in the included Axiom CNV Viewer.
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Using the Axiom CNV Viewer

To start the Axiom CNV Viewer
1. Click Tools -> Axiom CNV Viewer.
The following window appears: (Figure K.3)

Figure K.3 CNV Viewer - Startup window

affymetrix Axiom CNV Viewer

File

%

Open a CN file using the File->Open command.

2. Click File -> Open.
3. Navigate to your Data Directory folder, then select the *.cnv.txt file(s) you want to view.
4. Click OK.
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The Viewer displays your data. (Figure K.4)

Figure K.4 CNV Summary Tool - Main window populated

,

¢ affymetrix Axiom CNV Viewer

File  Edit View

20

To customize the display view:

5. Click View, then click to select one of the following viewing options or use the equivalent keyboard
commands shown. (Figure K.5)

6. Repeat the viewing command as needed to reach the desired view.

Figure K.5 CNV Summary Tool - View drop-down
menu

View

Zoom In Ctrl+Up
Foom Cut  Ctrl+ Down

Move Left Ctrl+ Left
Move Right  Ctrl+Right

Reset Ctrl+F.

To reset your customized view back to the default whole genome view:
1. Click Reset.
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To use the CNV Viewer to investigate your copy number changes:

Option #1
1. Use the Zoom In command or click, then drag your mouse cursor across a region of interest.

2. Once the Viewer has zoomed into a chromosome, a UCSC Browser button appears (upper right
corner). (Figure K.6)

Figure K.6 UCSC Browser link and chr text filed.

E=RE= LA

chrl7:67522730-80477918 | | UCSC Browser

3. Click on the UCSC Browser button.

The UCSC website page appears (Figure K.7) and displays the current region based on the
chromosome positions listed in the chr text box. (Figure K.6)

Option #2

1. Click inside the chr text box (Figure K.6), then manually enter your chromosome positions. You must
use one of the following formats:

m chrl7:67522730-80477918

= chrl7:67,522,730-80,477,918

2. Press Enter.

NOTE: The region displayed in the CNV Viewer may be smaller than the chromosome
positions you entered, because the CNV Viewer auto-adjusts your start and stop positions
next to the nearest available start and stop markers.

3. (Optional) Click on the UCSC Browser button.

The UCSC website page appears (Figure K.7) and displays the current region based on the
chromosome positions listed in the chr text box. (Figure K.6)
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Figure K.7 UCSC website page
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To copy the current view to your Clipboard:
1. Click Edit -> Copy to clipboard.

2. Use the paste command (Ctrl-V) to copy the current view into another software application, such as
MS Paint. (Figure K.8)

Figure K.8 Paste to Clipboard - MS Paint Example

Home View
D & cut || | crop 7O A (A N/ OOOLA +| [ Outline - | D D EEENR EREN w
Past R Sel ct o Resie - Brush O OOD At - i ’_ Color | Col _ | Edit
avs e eve ATt e * QA rui es G4 9%000 s Size olor ozor col(;rs

Clipboard Image Tools Shapes Colors

Further Copy Number Analysis Using BioDiscovery's Nexus Software

Use the newly generated AxiomGT1.cnv.txt and <annot>.probemappings.txt with BioDiscovery’s
Nexus software to perform copy number analysis.

Do the following to configure Axiom CNV Summary Tool output data to work with BioDiscovery’'s Nexus
software:

1. Click the CNV Summary Tool’s button (bottom right).

NOTE: If Nexus is not detected on your system, the Configure Nexus button is disabled.

If multiple versions of Nexus are detected, a drop-down menu appears. Use this menu to
select the appropriate version of Nexus. This menu does not appear if only one version of
Nexus is detected.

A file window appears.

2. Click to select the probe mapping .txt file. This file resides in your master Data Directory folder you
setup earlier. See Step 2 on page 364.

3. Click Open.
An Explorer window appears. (Figure 9)
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4, Navigate Nexus’s ProbeMappings directory/folder, then click OK.

Figure 9 Nexus ProbeMapping folder
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. AffyCel
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| customtracks
) cushomtracks-bin
. ProbeMappings
. SystematicCorrection

| Mouse -
« | _>l_I

Make Mew Folder |

Cancel |

i

The message Configuration Complete appears.
5. Click OK.

IMPORTANT: You are responsible for knowing the location of Nexus's ProbeMappings folder.
If you are unsure of its location, contact BioDiscovery. In most cases, the Nexus Probe
Mapping folder resides here: C:\Program Files\BioDiscovery\NexusX

If you do not have access (Administrator Privileges) to some of your computer’s folders, a
message with file copying instructions appears. (Figure K.10) Follow the 3 steps shown to
configure the Nexus software manually.
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Figure K.10 To complete the installation message

1. Copy the 'customdatatypes.bd’ file from the Data Directory to the
'ChProgram Files\BioDiscovery Mexus 7' folder,

2, Copy the 'customprobetypes.tut’ file from the Data Directory to the
'ChProgram Files\BioDiscovenyMexus T\ Organismsi\Human\NCEI
Build 37\ProbeMappings’ folder,

3. Copy the
‘Axiom_Exome3d19.na33-tuned.annot.db-probemappings.td’ file from
the Data Directory to the 'CAProgram Files\BioDiscovery Mexus

T Organismsi\Human MWCBI Build 37 ProbeMappings’ folder,

6. Use the Nexus software as you normally would.

If you want to perform a GC Correction in Nexus, see Performing GC Correction in Nexus on
page 373

Performing GC Correction in Nexus

n IMPORTANT: You must first download an appropriate BED file from affymetrix.com.

To download a BED file from affymetrix.com:
1. Go to www.affymetrix.com.
2. Login as you normally would or click Register, then follow the on-screen instructions.
3. Click Products -> Products (top left).
The Products page appears.
4. Click Microarray Solutions (left pane).
The Microarray Solutions pane appears.

5. Under the DNA Analysis Solutions header, click to choose the option you want. Example: Genome-
Wide Genotyping for Human Disease Research.

For the Genome-Wide Genotyping for Human Disease Research example, 3 options appear.
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6. Click the Arrays adjacent [+] button. (Figure K.11)
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For the Genome-Wide Genotyping for Human Disease Research example, the following page appears.
(Figure K.12)
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7. For this example, click the Axiom® Exome Genotyping Arrays. (Figure K.12)
The Axiom® Exome Genotyping Arrays page appears.
8. Click on the Technical Documentation tab. (Figure K.13)\

Figure K.13 Technical Documentation tab.

Technical Required/Related

Documentation Products

9. Scroll down and locate NetAffx Alignment Files, then (for this example) click on
Axiom Exome319 BED File. (Figure K.14)

Figure K.14 Technical Documentation tab.

NetAffx Alignment Files
Axiom Exome BED File (4.3 MB, 3/28/12)

Axiom Exome319 BED File (3.2 MB, 3/6/13) g

A Windows Explorer window appears.

NOTE: BED files for Axiom myDesign arrays are provided directly to you from Affymetrix (for
each custom array designed).

10. Save the zip file to a convenient location.

Do the following to submit your BED file to BioDiscovery for GC Correction:

1. Extract the downloaded BED.zip file, then contact BioDiscovery and tell them you need a GC
Correction file created from a BED file.

BioDiscovery will respond with an email containing a hyperlink.
2. Click on the hyperlink provided by BioDiscovery.
The following form appears. (Figure K.7)
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3. Complete the form, click Browse to upload your unzipped BED file, then click Submit File.

Figure K.15 BioDiscovery Form

Create Systematic Correction File

This tool reads genome coordinates and creates a svstematic correction file and sends email with the link to download the file

Enter email address:
peteb2@prestigeworldwide com
Genome/Assembly:
Human/MCBI Build 37 [=]
Manufacturer: Affymetrix [=]
Use Restriction Enzvmes in fragmentation step: M E|

5000 O 1kb M4kb C5kb C10kb
[C150kb ¥ 100kb [1150kb [C1500kb ¥ 1mb

Reject probes if fraction of unknown bases (IN) exceeds: |0.40

Select neighborhood sizes to calculate GC%:

Supported data formats.

¢ Browser Extensible Data (BED)

¢ Genomic Coordinate Position
chrN:start-end

Paste in data:

Or upload data from a file:

Choose File | Axiom_Exom....na33.bed | Submit File

NOTE: BioDiscovery will email you a second hyperlink to download the GC Correction file for
use with their Nexus software.

4. Click on the hyperlink to download/save the GC Corrected BED file. Make sure you save the file to
a convenient location.

5. Open the BioDiscovery Nexus application as you normally would.
Click Settings.
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The following window appears. (Figure K.16)

Figure K.16 Nexus Settings window
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7. From the Select data type drop-down menu, click AxiomCNYV. (Figure K.16)

8. From the Systematic Correction drop-down menu, select your GC Correction Type.

9. Click the File banner (Figure K.16), then select your GC Correction file.

10. Use the other applicable drop-down menu selections to complete the Settings form, then click Done.

11. Use the Nexus software as you normally would.



Troubleshooting

The following information is provided to help you troubleshoot GTC:

n Troubleshooting Tips

n Using the Troubleshooter Tool on page 379

Troubleshooting Tips

Table L.1 Troubleshooting Tips

Issue

Resolution

Data file(s) (ARR, XML, CEL, GQC, or CHP) cannot be imported
and/or causes the software to crash.

Confirm that the data files were generated by Affymetrix
software or GeneChip compatible software partners can be
imported into Genotyping Console and have not been tampered
with or edited. Any data files which are edited outside of these
software packages may cause import to fail or Genotyping
Console software to crash.

| tried to import my CEL files and selected the auto-QC option.
An error indicated that | was missing a library file and the QC

step was aborted but no CEL files were added to the Workspace.

If an action is selected such as auto-QC and the required library
files are missing, all current actions are aborted so no data files
including the CEL files are added to the Workspace. To resolve
this issue, download the required library files from the File menu
and repeat the data import.

My analysis is taking a long time.

Confirm that the CEL files are located on the local machine and
NOT on a network. Affymetrix recommends that you perform
genotyping and QC analysis with all files stored locally. Close
other applications to free up memory and CPU resources.

| copied data to the Clipboard but when | pasted it into a new
document/file, not all of the text was copied.

The copy to Clipboard is a Windows operating system feature and
can only hold a certain amount of data. If you copy a large
amount of rows/columns of data, it may not all be able to
handled by Windows. To resolve this issue, copy smaller sections
of data or export to a text file.

I selected files to be added to the workspace but not all files
were added.

Windows has a fixed buffer which limits how many files can be
returned to the application. The control lets a user pick any
number of files, but due to its buffer size it may return fewer files.
The maximum number of files varies. As an example, when trying
to add 800 ARR and CEL files to the Data Set at one time,
although all files could be selected only a subset are actually
added to the Workspace. The work-around is to either work with
Windows folders containing smaller sets of data, or to perform
the Add Data operation multiple times, each time selecting a
different set of files in the Windows folder.

Sorting and/or scrolling the SNP Summary table is slow and
unresponsive.

Since the SNP summary table holds all of the SNP results for all
CHP files in the batch, it can become very large. Not all of the data
is loaded into the memory. Sorting and scrolling this file may take
time. If you select multiple actions, the software may become
unstable. To resolve this issue, export the SNP summary table to
text or use the Filter SNPs option to select a subset of the data for
easier use.

Genotyping analysis failed.

View the log window; it may contain information relating to the
issue.

Confirm that the algorithm parameter values are valid. To resolve
this issue, make sure you are using values within these bounds:
Score Threshold: 0 -1
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Table L.1 Troubleshooting Tips

Issue

Resolution

Genotyping analysis.

Genotyping Console could not perform the QC and/or the Confirm that the library files are present. Refer to the Library and

Annotation file section of the manual for more information.

| got an error when | tried to add additional data to my Data Data Sets can consist of only one array type. Confirm that you are

Set. adding data which is the same probe array type (e.g. Genome-
Wide SNP 5.0) to the existing Data Set.

| tried to perform QC and/or Genotyping analysis and Confirm that the data files have not been moved or deleted by

Genotyping Console could not find the data files. verifying the file locations. Go to Workspace/Verify File Locations.

Using the Troubleshooter Tool

The Affymetrix Support Tool (Figure L.1) can be used to collect information on the operation of GTC
that may be useful to Affymetrix Support in troubleshooting problem.

Figure L.1 Affymetrix Support Tool

| Affymetrix Support Tool

Inspection tasks are used to collect Genotyping Console and system related information. The information can be used to troubleshoot potential problems.

Output Location: C:\Documents and Settingshrall:o\DesktophSuppart_Toal_ | Browse... File Mame : GTC inspector. [Computer Mame].[D ate-Time].zip

Infarmation ta be collected

System | nformation

Genotyping Console User Profile
Genotyping Console Installation Folder
Genotyping Congole Librany Foldar
Genotyping Console Status Log
Genotyping Congole Wersion
Genotyping Console Workspace
wiitdows Events Log

‘windows System Information

HEEREEEEE

Process Description Status Message
Collect System Information including physi...
Collect current Genotyping Conzale User ...
Collect current Genotyping Conzole install...
Callect current Genotyping Conzale librany ..
Caollect current Genotyping Conzale Status...
Collect vergioning information of Genotypi...
Collect current Genotyping Conzole Work...
Collect \Windows Events Log
Collect \Windows System Infarmation from ...

TEEERTTTL LT

Run Selected Tasks

It creates a set of XML files in a zip package that can be sent to Affymetrix Support.

To collect troubleshooting information using the tool:

1. From the Tools menu, select Troubleshooter.

The Affymetrix Support Tool dialog box opens.

2. Enter the path and name for the output location (Figure L.2); or

Figure L.2 Output Location

Inspection tasks are uged to collect Genotpping Console and system related information. The information can be uzed to troubleshoot potential problems.

Output Location: C:AGTEC Troubleshaooting “ Browse... Filz Mame : GTC inspector.[Computer Mame].[Date-Time].zip
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A. Click the Browse Button

The Browse for Folder dialog box opens (Figure L.3).

Figure L.3 Browse For Folder dialog box

Browse For, Folder

I DRy

I T4

|-5) Documentation_Redesign
|53 Documents and Settings

I 505 _STE01_Export
I GlobalassemblyCache =
|0 &TC Troubleshoating

) 5TC 4 1 Docs
|50 T _analysis_temp

Make Mew Folder ] [

Ik l [ Cancel

B. Navigate to the folder location (making a new folder if necessary) and click OK in the Browse for

Folder dialog box.

3. Select the Reports you wish to generate (Figure L.4).

Figure L.4 Options for collecting information

Infarmation to be collected

Syztem Information

Genaotyping Conzole User Profile
Genotyping Conzole Installation Folder
Genaotyping Console Library Folder
Genotyping Console Status Log
Genotyping Conzole Werzsion
Genaotyping Conzole Warkspace
“windows Events Log
windows Syztem Information

HEEEEREERE

Proceszs Description

Collect System Information including phipsi...
Collect current Genatyping Conzole User ..
Collect current Genotyping Congole install...
Collect current Genatyping Conzole library ...
Collect current Genatyping Conzale Status. .
Collect versioning information of Genotypi...
Collect current Genatyping Conzale Waork...

Collect ‘Windows Events Log

Collect Windows Swetem [nformation from ...

Status

TEETETTTTELT

Message

You can choose from the following options:

= Collect GTC System Information — The exported file contains information about Physical RAM,
CPU, 32/64-bit OS, Total and Free Space of C Drive and Windows OS Version and Service Pack

Version.

= Collect Library File Information — The exported file contains local library file path (including date
and file size), lists of probe array types with complete library files and annotation files. Library and
annotation file versions as specified in the file name.

= Collect Workspace Information — If there is no workspace opened, the exported file will contain a
simple report saying that there is no workspace opened. If that’s not the case, the exported file will
be an xml file of the currently opened workspace.

= Collect Status Log Information — The exported file contains log information in the status log

window in GTC.
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= Collect GTC Version Information — The exported file contains GTC Version and Build number as
reported in the about box.

= Collect Current User Profile — The exported file contains the user profile currently logged in.

= Collect Installation Information — The exported file contains information about file name, path, date
and size of installation files under GTC folder. The extensions of the files can be set freely, for
example, .exe and .zip.

= Collect Windows System Information — the exported file contains comprehensive windows system
information generated via msinfo32.exe.

= Collect Windows Event Log — The exported file contains windows event log
4. Click Run Selected Tasks.
The dialog box displays the progress of the various tasks (Figure L.5).

Figure L.5 Affymetrix Support Tool running

| Affymetrix Support Tool

Output Location: File Mame : GTC inspector.[Computer Mame].[D ate-Time].zip

Information to be collected Frocesz Description Status Meszage
System |nfarmation Collect System Infarmation including physi... 4 Syztem Information has been successfully collected
Genatyping Console User Profile Collect current Genotyping Conzale User ... o Current Genotyping Conzole User Profile haz been successfully coll...
Genatyping Console Installation Folder  Collect current Genotyping Conzale install. .. o Current Genotyping Conzole nstallation Folder information has been...
Genatyping Congole Library Folder Collect curent Genatyping Conzale library ... o Current Genotyping Conzole Library Folder information has been suc...
Genatyping Console Status Log Collect current Genatyping Conzale Status... o Current Genotyping Congole Status Log has been successfully colle...
Genatyping Console Yersion Collect wersioning infarmation of Genotypi... o Genotyping Console Yersion information has been successfully colle...
Genatyping Console Workspace Collect curent Genotyping Consale Work. .. Y Current Genotyping Congole Workspace information has been succ...
‘windows Events Log Collect ‘windows Events Log |} Rurning
windows System Information Collect ‘Windows System Information from ... o

When the information has been collected, a notice appears (Figure L.6).

Figure L.6 Notice of completion

Affymetrix Support Tool [E|

L
1 ) All selected tasks have been completed. & zip File has been created in the output location,

The selected information is collected in a zip file at the output location (Figure L.7).
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Figure L.7 Zip file with information

I8 C:\GTC Troubleshooting\GTCInspector. XPLCSTGXXF1.12-16-2010.09-04-48.zip
File  Edit

Views Favorites Tools  Help

eﬁack A \_‘) lﬁ /:\J Search 0= Folders

-

¥ X 9 [m
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[hnstallationinf File Folder 0 KB OKB
[Chlibraryinfo File Folder 0KE OKE
[T statuslogs File Faolder OKE OKB
[ systeminfo File Folder 0KB OKE
[Chuserprofile File Folder OKE OKE
|3 wersioninfa File Folder 0KB 0KB
[ windowsEventLogColleckorTask File Folder OKE OKE
[T windowsSystemInformationColleckorTask, File Faolder OKE OKB
|-y workspacefilsinfo File Folder 0KB OKE

R... Date

0% 12f16§2010 9:04 AM
0% 12f16/2010 9:04 AM
0% 12/16J2010 9:04 A
0% 12f16§2010 9:04 AM
0% 12f16/2010 9:04 AM
0% 12f16J2010 9:04 A
0% 12f16/2010 9:05 AM
0% 12/16J2010 9:06 A
0% 12f16§2010 9:04 AM

9 objects
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