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CHAPTER 1
Overview

Introduction

This user guide describes lllumina's GenomeStudio™ v1.0
Genotyping Module. The GenomeStudio Genotyping Module is
used to analyze data collected using lllumina's GoldenGate®
and Infinium® genotyping assays.

Audience and Purpose

This guide is written for researchers who want to use the
GenomeStudio Genotyping Module to analyze data generated
by performing lllumina‘s GoldenGate or Infinium assays.

This guide includes procedures and user interface information
specific to the GenomeStudio Genotyping Module.

For information about the GenomeStudio Framework, the
common user interface and functionality available in all
GenomeStudio Modules, refer to the GenomeStudio Framework
User Guide.

Installing the Genotyping Module

To install the GenomeStudio Genotyping Module:
1. Put the GenomeStudio CD into your CD drive.

If the lllumina GenomeStudio Installation screen appears
(Figure 2), continue to Step 3.

If the CD does not load automatically, double-click the
GenomeStudio<version>.exe icon in the GenomeStudio
folder on the CD.

The GenomeStudio application suite unzips (Figure 1).

GenomeStudio 2008 x|

GenomeStudio 2008.1
ANNENNRNNED
GenomeStudio Application Suite Unzipping

Part # 11319113 Rev. A



Installing the Genotyping Module

The Illumina GenomeStudio Installation dialog box appears

(Figure 2).

8 Illumina GenomeStudio Installation

G Exit O Install Selected Products

=10 |

License Agreement

Madules |

— Products Available for Installation

| GenomeStudio Product Installed
™ Framework ¥ 1.0223106
™ Genotyping Madule F 10829151
™ Gene Expression Module FF 1.0523166
[~ Methylation Module 1 1.0.4 29247
™ Protein &nalysis Module = 10129175
™ RN& Sequensing Module % 107023208
™ ChiP Sequencing Moduls 1021259793
™ DNA Sequencing Module ¥ 1.013 23222

| Serial Number

Software Copyright Motice
Software: lumina® GenomeStudio 2008
(] Murnina, Inc. 2003-2008. All rights reserved.

Matice: This software is protected by United States and
intemational copyright laws and other intellectual and
industrial property laws. This software or any portion thereot
may hot be copied, re-distributed, disclosed. modified,
displayed, dissembled, reverse assembled, re-compiled,
reverse complied or otherwise reverse enginesred, sold or re-
sold in whole ar in part without the prior varitten conzent of
lllumina, Inc. Unauthorized reproduction or distibution of this
software, or any portion of it, may result in severe civil and
criminal penaltiss

This Software is licensed for use under an End User
S oftware License Agreement:

ILLLIMINA END-ISER SOFT'WARE LICENSE
LEREEMENT

IMPORTANT-READ CAREFULLY. THIS IS & LICENSE
[AGREEMENT THAT vOU ARE REQUIRED TO ACCEPT
BEFORE INSTALLING AND LISING [LLUMINA, INC
SOFTWARE. CAREFLILLY READ ALL THE TERMS AMD
CONDITIONS OF THIS LICEMSE AGREEMENT BEFORE

Startup Complete. |

Iristall

PROCEEDING WITH THE DOWNLOADING AND/OR LI
IMGTALLATIAKM OF THIS SOFTWARF YIlLARE NAT

illumina

Selecting GenomeStudio Software Modules

2. Read the software license agreement in the right-hand side

of the lllumina GenomeStudio Installation dialog box.

3. Inthe GenomeStudio Product area, select Genotyping

Module.

%i NOTE

The GenomeStudio Framework works in
conjunction with GenomeStudio software
modules. Select the Framework and one or
more GenomeStudio modules to install, and
have your serial number(s) available.

4. In the Serial Number area, enter your serial number for the
Genotyping Module.

%i NOTE

GenomeStudio Genotyping Module v1.0 User Guide

Serial numbers are in the format ####-####-
##H#H#-#### and can be found on an insert
included with your GenomeStudio CD.
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5. Enter the serial numbers for additional
GenomeStudio modules if you have licenses for additional
GenomeStudio modules and want to install them now.

6. Click Install.

The Software License Agreement dialog box appears
(Figure 3).

Accept License Agreement 5'

\‘l!) Do wou agree ko the Software License Agreement?

Yes | M I

Figure 3 License Agreement

7. Click Yes to accept the software license agreement.

The GenomeStudio Framework and Genotyping Module are
installed on your computer, along with any additional
GenomeStudio modules you selected (Figure 4).

: Tllumina GenomeStudio Installation =10l ]
£’ Exit 0 Install Selected Products |

Modules | icense Agreement

= Products Available for Installation =

5 . 5 Software Copyright Motice
| Genomestudio Prodict Installed | Documentation | seral Number
Software: llumina® GenomeS tudio 2008

F o ¥ 10225706 ebr Eiide | (c] lllurina, [ne. 2003-2008 All rights eserved

MNotice: This software is protected by United States and

¥ | Geratyping Module ¥ 1.082315] Uizer Guide | intermational copyright laws and other intellectual and

induistrial property laws. _This software or any por;i_on thereaf
¥ Gere Expression Module ¥ 1.0529186 User Buide | |1 et be copied, re-distibuted, disclosed. madiied,
displaved. dissembled. reverse assembled. re-compiled,
5 ieveise complied or olhersise reverse enginesred, sold ar re-
¥ etfyfatior bodul= R 1104 25247 UserGide | scld in hole o i part without the priar witten consent of
lliumning, [nc. Unauthonized reproduction or distribution of this

¥ | Protein Analysis Module I 1.04 25175 [ser Guide: | saftware, or any portion of it may result in severs civil and

otimingl penaltiss.

Rl Sl A2 ﬂl This Softwars s licersed for use under an End Lissr
S oftware Licenss Aareement

[¥ | CHIP Sequencing Module ¥ 1.0.21.25193 [ser Guide |
ILLUMIMA END-USER SOFTWARE LICEWSE

[¥ | DHe Sequencifn Module #1072 28222 User Buide | AGREEMENT

IMPORTANT-READ CAREFLILLY THIS 15 4 LICEMSE
JAGREEMENT THAT YOU ARE REQUIRED TO ACCERT
EEFORE INSTALLING AND USING ILLUMINS, [MC
SOFTWARE. CAREFULLY READ ALL THE TERMS AND
CONDITIONS OF THIS LICENSE AGREEMENT BEFORE

FPROCEEDING 'WITH THE DOWNLOADING AHD/OR
INATAT| ATIAN NF THIS ENETWARE vAl aRF NAT 2]

illumina

Uninstaling Genomestudio DNA S=q Module [[THITHTTEER
Figure 4 Installing GenomeStudio

The Installation Progress dialog box notifies you that installa-
tion is complete (Figure 5).
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Installing the Genotyping Module

Installation Progres x|

1 J Installakion complete,

ok

Installation Complete

8. Click OK.
9. In the lllumina GenomeStudio Installation dialog box (Figure
4), click Exit.

You can now start a new GenomeStudio project using any
GenomeStudio module you have installed.

See Chapter 2, Creating a New Project, for information
about starting a new Genotyping project.

GenomeStudio Genotyping Module v1.0 User Guide
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Genotyping Module Workflow

The basic workflow for genotyping analysis using Illumina’s
GenomeStudio Genotyping Module is shown in Figure 6.

Decode Map Files
(*.dmap)
Sentrix Descriptor Files
(*.sdf)

|

BeadArray Reader™
or iScan™ System

|

SNP Manifest Intensity Data (*.idat)

(*.opa or *.bpm)

GenomeStudio™Genotyping Module

| } |

Visualization
Tools

Sample Sheet Cluster File
(*.csv) (*.egt)

Raw Data Report

Figure 6  Genotyping Analysis Workflow
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CHAPTER 2
Creating a New Project

Introduction

The New Project Wizard offers an easy way to start a new project
from within any GenomeStudio module you install. The following
sections describe how to use the New Project Wizard to begin a
new genotyping project. Follow the same instructions to create
projects that allow you to perform LOH or copy

number analyses.

Starting the New Project Wizard

To create a new genotyping project:

1. Do one of the following:
Select Start | Program Files | lllumina | GenomeStudio.

)

Double-click the GenomeStudio icon T
on the desktop. Genomestudio

The GenomeStudio application launches and the Start
page appears.

2. On the GenomeStudio Start page (Figure 7), do one of
the following:

In the New Project pane, click Genotyping.

Part # 11319113 Rev. A



Starting the New Project Wizard 9

File  Edit Wiew  Analysis  Tools  Window  Help

ODaEO

Start Page
Recent Projects
Froject | Module | Director |
':?.i 'j'::' TestsS fenokyping C:\TestData\RepositoryiProjectsiGT. .
':.\Ci : Tests Genokyping C:\TestData\RepositoryiProjectsiGT. .
|E| Testl ChIP Sequencing CiYTestData\RepositoryChIPSegiTe. ..
RS Testl RMA Sequencing CiTestDatalRepositaryiRNASeq| Te. ..
':3-_3_?-'::' Paired300KCarcerSa...  Genabyping C:\TestData\RepaositoryiProjectsiaT. ..
«| | i

Mew Projac

:éj'::'Ger.otyping
G X Gene Expression
:@Protein Analysis
:E:'Methylation
:E]ChIP Sequencing
:E]DNA Sequencing

RS |RMA Sequencing

Starting a New Project, New Project Area

Select File | New Project | Genotyping (Figure 8).

GenomeStudio Genotyping Module v1.0 User Guide
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@Genomestudio _~ |
File | Edit ¥i¢ ¢ Anaksis  Tools  ‘Window Ielp
|D Mew Project: " Genabyping |
— Open Project Chrl+O Gene Exprassion
& save Project Chrl+5 Protein Analysis
Save Project Copy As... Chrl+Shift+a Methylation
__| dose Project Chrl+Shift+C ChIP Sequencing
) ryiProjectsiaT...  10/31/200
& Page Setup Chrl4+-Shift+U DA Sequencing SV pp——
) ryiProjectsi@T...
&P Print Preview Chrl+Shift+y 0 SR v
:} Brint. . Ctr+p C:\TestData\RepositorylChIPSeqiTe...  10/31/200
Recent Project b C:\TestDatalRepositoryiRMNASeqI Te,,.  6/9/2008
Exit AL+F4 C:\TestDatalRepositoryiProjectsiGT... 10317200

Starting a New Project, File Menu

The GenomeStudio Project Wizard - Welcome dialog
appears (Figure 9).
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Choosing a Project Name and Location 1

GenomeStudio Project Wizard - Welcome I
Genotyping Project .
‘wWelcome to the Genabyping Project ‘Wizard I I | u I I H n a

‘Welcome ba the Genobyping Praject Wizard. This wizard will guide vou through the steps
needed ko create a project For one of Ilumina's genotyping assays.

This analysis module supports the Golden@ate and Infinium assays, The assaw will be
defined by the SHP manifest that yaou select For your project.

If vou have a pre-existing cluster file, vou can choose to import the cluster positions From
that file.

Cancel I < Back | Mext » | Firigh I

GenomeStudio Project Wizard - Welcome

3. Click Next to advance to the Project Location dialog.

Choosing a Project Name and Location

In the GenomeStudio Project Wizard - Project Location dialog
(Figure 10), you must choose a project repository (the directory
where you will store your projects). Each project is saved in a
subdirectory that is given the same name as the project. All
project-related files are saved within each project’s subdirectory.
The main project file is given a *.bsc file extension.

Additionally, you can choose whether you want to create a new
project or whether you want to select an existing project from
the Laboratory Information Management System (LIMS).

GenomeStudio Genotyping Module v1.0 User Guide
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Creating a New Project

Creating a
Project

GenomeStudio Project Wizard - Project Location I
Genotyping Project .
Plzase specify the name and location Far vour project I | I u I ] I I n a

~Projects Repositary

IC:'l,TestData'l,Repository'l,Projects'l,GT j Browse. .. |

~Projeckt Name

i+ Create

" Select from LIMS

Project will be created in: i\ TestDatalRepository Project shaTh

Cancel | < Back | MNext > | Finizh |

GenomeStudio Project Wizard - Project Location

To create a new project:

1.

Browse to the project repository where you want to store
your project.
Choose one of the following options:

If you want to select a project from LIMS, continue to
Selecting a Project From LIMS.

If you want to load sample intensities outside of LIMS,
perform the following steps:

a. Type a name for your project in the Project Name
text box.

b. Click Next to advance to the Loading Sample
Intensities dialog.

c. Continue to Loading Sample Intensities Outside of LIMS
on page 19.
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Selectinga  To select a project from LIMS:

Project From 1. In the GenomeStudio Project Wizard - Project Location
LIMS dialog (Figure 10), choose Select from LIMS.

2. The GenomeStudio Project Wizard - Select LIMS Project
dialog appears (Figure 11).

GenomeStudio Project Wizard - Select LIMS Project I
Genotyping Project N
Please Select a LIMS Project I | I ul 1 “ n a
Institute
I j &% Login |
Inwvestigatar
Project
Optional Script File
Browse.., |
Gen Call Threshold 0,15
Cancel | < Back | fEnt > | Eirigty |

Select LIMS Project

3. Click Login to access the Login Infinium LIMS dialog.
4. Select the Setup tab (Figure 12).
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" —
B Login Infinium LIMS H(=1E3

!wu:urstatinn-l}l}i}

8080

Enter URL and Port,

Login Infinium LIMS - Setup

5. In the Setup tab, enter the following:

URL
Port Number

6. Select the Login tab (Figure 13).
I P "
E® Login Infinium LIMS = E'E'

Login | Setup

User | {UzEnames:

Pazzword e

S 0K > Cancel

Enter uzername and password.

Login Infinium LIMS - Login
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7. Enter your username and password.

8. Click OK.
The Login Infinium LIMS dialog closes.
You are returned to the Select LIMS Project dialog
(Figure 14).

9. On the Select LIMS Project dialog, make the following
selections from the dropdown menus:

Institute
Investigator
Project
GenomeStudio Project Wizard - Select LIMS Project I
Genotyping Project N
Please Select a LIMS Project I I | ul 1 “ n a
Inskibuke
I ﬂ &¥ Login |
Investigatar
| |
Project
Optional Script File
Browse... |
Gen Call Threshold 0.15
Cancel | < Back | [ Firiizh |

Select LIMS Project

If you have loaded information for a pre-existing project, the
warning shown in Figure 15 appears.

GenomeStudio Genotyping Module v1.0 User Guide
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Project

This Project already exists,
Selecting Finish will owverwrite this File.
Selecting a different Repository can prevent an overwrite,

Select LIMS Project Warning

If you do not want to overwrite existing projects files, select
different options in the Select LIMS Project dialog.

10. Click Finish.
The Select Target Dates dialog appears (Figure 16).

Select Target Dates 3]

Start Date End Date
Use Start Date Use End Date
Movember, 2006 January, 2007
Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat
9 a0 3l 2 3 4 T R
5 B 7 8 9 10 N T8 9 10 11 12 13
12 13 14 15 16 17 18 14 15 16 17 18 19 20
19 20 21 22 23 24 %R 2 22 3 oA E 2627
2B 27 28 M 30 202 331’ AN ;
[ 1Today: 142572007 [ I1Today: 12572007
’ Ok ] [ Cancel ]

Select Target Dates

11. Select Use Start Date and choose a start date in
the calendar on the left (Figure 17).

12. Select Use End Date and choose an end date in
the calendar on the right (Figure 17).
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[ Start Date [ End Date
v Lse Start Date v UseEnd Date
March, 2006 Maich, 2006
Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat
26 027 28 1 2 3 4 26 027 28 1 2 3 4
5 B 7 8 8 10 11 5 B 7 8 8 10 11
12 13 14 15 1B 8 12 13 14 15 1B 8
19 20 A 22 23 024 A 19 20 A 22 23 24 A
BOZF OB M AN K27 OB M AN
[ 1Today: 311772006 [ 1Today: 311772006

+ 0Ok > Cancel

Selecting Target Dates

13. Click OK.

The manifests load, the clusters are imported, and the SNP
statistics are calculated.

A heritability and reproducibility errors dialog appears
(Figure 18).

\?) Do you wish ko update all heritability and reproducibilicy errors? This operation may take some time?

Update Heritability & Reproducibility Errors

If you click Yes, the Evaluating Heritability status bar appears
(Figure 19) and heritability and reproducibillity
are calculated.

BeadStudio Progress Status

[T |

Evaluating heritability...

Cancel

Evaluating Heritability

GenomeStudio Genotyping Module v1.0 User Guide
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SNP data are saved, and the Sample Requeue Status
Change message appears (Figure 20).

This message indicates whether any sample statuses have
changed between the GenomeStudio project and the LIMS
database. If sample statuses are updated, this is reflected in
GenomeStudio.

If the data from the GenomeStudio project and the LIMS

database are the same, the Sample Requeue Status Change
dialog displays the message “No updates were required.”

4
Sample Be-queue Status Change g|

\14) Mo updates were required.

Sample Requeue Status

14. Click OK.

The project you selected loads from LIMS and displays in the
GenomeStudio Genotyping Module.
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Loading Sample Intensities Outside of LIMS
If you are not using a LIMS database for loading intensity data,
you have two options for loading data outside of LIMS control:
Loading sample intensities using a sample sheet (page 19)

Loading samples by selecting directories that contain
intensity data files (page 23).

Usinga To load intensities using a sample sheet:

Sample Sheet 1. Inthe Loading Sample Intensities dialog, select Use sample

sheet to load sample intensities (Figure 21).

GenomeStudio Project Wizard - Loading Sample Intensities

Genotyping Project

Plzase specify the samples wou want to load by identifying the [ I | UI I II n a
sample sheet and associated data and manifest repositories

% Use sample sheet ko load sample inkensities

" Load sample intensities by selecting direckaries with intensity Files

Cancel | < Back | MHext » Firish

Loading Sample Intensities

2. Click Next.

The Loading Sample Intensities dialog appears
(Figure 22).

GenomeStudio Genotyping Module v1.0 User Guide
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GenomeStudio Project Wizard - Loading Sample Intensities

Genotyping Project

Plzase specify the samples wou want ko load by identifying the I I I u | ] I | n a
sample sheet and associated data and manifest repositories

—Sample Sheet

I'I,'I,Workstation-S?g'I,data'l,GT'I,SampleSheets'l,samplesheet_test_l_4_5_j Browse... |

i Data Repository

I'I,'l,workstation-S?Q'I,Data'l,GT'I,IntensitvData j Browse.., |

r—Manifest Repository

I'l,'l,workstation-S?gﬁ,Data'l,GT'l,ManiFests j Browse.., |

Cancel | < Back | MNest > | Finizh |

Loading Sample Intensities Using a Sample
Sheet

3. Browse to select the following items:
Sample Sheet
Data Repository
Manifest Repository
The Sample Sheet is a comma-delimited text file (.csv file). Its
format is described in Appendix A of this document.

The Data Repository is the directory that contains your
intensity (*.idat) files.

The Manifest Repository is the directory that contains your
SNP manifests. This directory is necessary because the
name(s) of the SNP manifest is contained in the sample
sheet, and the GenomeStudio Genotyping Module needs to
know where to find it.
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To select a sample sheet, data repository, and
manifest repository:

1. Browse to the locations of your sample sheet, data
repository, and manifest repository.

2. Click Next.
The Cluster Positions dialog appears (Figure 23).

GenomeStudio Project Wizard - Cluster Positions I
Genotyping Project

.
If vou have an existing cluster file that you want ka import: I | I u m I n a

cluster positions from, enter it here. Otherwise, wou can cluster
the samples you've selecked to determine clusker positions.,

[~ Impott cluster positions From a clusker file

- Eluster File

IC:'l,TestData'l,Repository'l,GT'l,SSDK'l,ManiFest'l,BDCHP-IXID—HUMANHAPSﬂ Erowse, . |

— Project Settings

Options Project Creation Actions

" Pre-Calculate [~ Cluster SMPs

Pre-Calculate should anly be ™| Calculate Sample and STP Statistics
used For memory based projects.
¥ prel ™| Calculate Heribability:
This option will improve speed

but requires 4.5 mare MEmary. Gen Call Thresheld — 0.15

Ciptional Script File
Brawse. .. |

Cancel | < Back I IRt > | Finish I

Cluster Positions

The number of samples that can be loaded into physical memory
varies depending upon many factors, including how many other
programs are running on your computer simultaneously, and the
configuration of your virtual memory.

Use the following guidelines for a computer with the
recommended minimum 2 GB of physical memory:

For HumanHap300 data:

Approximately 200 samples of HumanHap300 SNP data can
be loaded using memory-based storage.
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If you want to load more than 200 samples of
HumanHap300 data, leave the Precalculate
checkbox cleared to optimize memory.

If you want to load fewer than 200 samples of
HumanHap300 data, you may want to

select Precalculate to optimize calculation speed.

For HumanHap550 data:

Approximately 150 samples of HumanHap550 SNP data can
be loaded using memory-based storage.
If you want to load more than 150 samples of
HumanHap 550 data, leave the Precalculate
checkbox cleared to optimize memory.
If you want to load fewer than 150 samples of
HumanHap550 data, you may want to
select Precalculate to optimize calculation speed.

In the Project Settings area, choose one of the following

options:
Select Precalculate if you expect the number of samples
and SNPs to fit within the physical memory of your
computer, and you want to increase calculation speed.
Leave the Precalculate checkbox cleared if you do not
expect the number of samples and SNPs you want to
load to fit within the physical memory of your computer.

You must choose whether to enable

% NOTE precalculation in a project at the time the
project is created. You cannot change this
option later in an existing project.

In the Project Creation Actions area, select the

following option for your project:

Cluster SNPs
If you choose to cluster all SNPs, you may also select one or
more of the following options:

Calculate Sample and SNP Statistics

Calculate Heritability

Gen Call Threshold
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Score cutoff of 0.15 for Infinium products and
0.25 for GoldenGate products.

[llumina recommends that you use a GenCall
NOTE
After loading intensity data using a sample sheet, continue to
Importing Cluster Positions on page 25.

Selecting  To load intensities by selecting directories:

Directories 4 | the Loading Sample Intensities dialog, select Load

Sample Intensities by Selecting Directories with Intensity
Files (Figure 24).

GenomeStudio Project Wizard - Loading Sample Intensities

Genotyping Project

.
Flease specify the samples vou want to load by identifying the I I | u I 1 I I n a
sample sheet and associsked data and manifest repositories

" Use sample sheet ko load sample intensities

{+ Load sample intensities by selecting directoriss with intensity files

Cancel | < Back I Mext » I Finigh |

Loading Sample Intensities by Selecting
Directories with Intensity Files

2. Click Next.

The Loading Sample Intensities dialog appears
(Figure 25).

GenomeStudio Genotyping Module v1.0 User Guide
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GenomeStudio Project Wizard - Loading Sample Intensities

Genotyping Project

.
Please specify the samples you want to load by identifving the I I | ul 1 I I n a
SHP manifest you wank to use and then selecting directories
that contain intensity files from your data reposikar:

~ SHP Manifest

IC:'I,TestData'l,Repository'l,GT'l,GoIdenGate'l,SingIeManiFest'l,ManiFest'l,GSEj Brawse. .. |

—Data Repository
IC:'I,TestData'l,Repository'l,GT'l,Gc-IdenGate'l,SingIeManiFest‘l,IntensityDat-j Brawse. .. |

Directaries in Repository: Selected Directories
[ 1-1627568025 -
[ 1-1627868037 Add == |
[ 1-1707921014
[} 2-1233736
[ 2-1627868072 Remawe |
[ 2-170792 1006
[F- 3-1324485 Remave Al |
[#}-3-1326555
[#}-3-1326595
[} 3-1326601
[ 3-1331231 ;I
Cancel I < Back I Mext > I Firzh I

Loading Sample Intensities by Selecting
Directories with Intensity Files

3. Select the following items:
SNP Manifest—an *.opa file for GoldenGate assays, or a
* bpm file for Infinium assays. The SNP manifest contains
the mapping between bead-type identifier and SNP.
Data Repository—the directory that contains
subdirectories with intensity files. When you change the
entry in the data repository field, the Directories in
Repository list box is populated with the directories
contained in your repository.

To select the intensity files you want to load:

1. Browse to the SNP manifest and data repository you want
to use.

2. Click on one or more directories in the Directories in
Repository list box.
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3. Click Add to add the directories to the project.

The directories appear in the Selected Directories listbox as
you choose them.

All intensity files (*.idat files) contained within the selected
directories are loaded and added to the project.

name contained in the *.idat file does
not match the name of the manifest
you have loaded, that intensity file will
be skipped.

If you are using LIMS, if the manifest
NOTE

4. Click Next to advance to the Cluster Positions dialog.

Importing Cluster Positions

The Cluster Positions dialog is the final screen of the
GenomeStudio Project Wizard (Figure 26). From this screen, you
can import a cluster file (*.egt file) and choose to use these
cluster definitions to call genotypes for your samples.

GenomeStudio Genotyping Module v1.0 User Guide
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GenomeStudio Project Wizard - Cluster Positions I
Genotyping Project

.
If you have an existing cluster file that ywou want to impart I I | u m I n a

cluster pasitions from, enter it here, Otherwise, you can clusker
the samples vou've selected to determine cluster positions.

[ Import cluster positions Frarm a cluster File

—Cluster File

IC:'l,TestData'l,Repository'l,GT'l,SSDK'l,ManiFest'l,BDCHF‘-1XlD-HUMANHAPSj Browse., ., |

Project Settings

Options Project Creation Actions
I Pre-Calculate [ Cluster SNPs
Pre-Calculate should only be ™ | Caleulate Sample and SHP Statistics

used For memary based projects,
v ey I~ Calculate Heritability:

This option will improve speed <
bk requires 4.5x% mare memory, Gen Call Threshold ~ [0.15 S

Optional Script File

|
Browse. ., |

Cancel I < Back [Ext > Finish

Cluster Positions
To import a cluster file:

1. Select Import cluster positions from a cluster file.

2. Browse to the cluster file you want to use

If you do not want to import a cluster file,

% NOTE clear the Import cluster positions from a
cluster file checkbox and the Cluster File
text field.

3. Select Precalculate if you want to optimize your project for
speed based on the memory capabilities of your computer.

4. In the Project Creation Actions area, select the
following option for your project:
Cluster SNPs
If you choose to cluster all SNPs, you may also select one or
more of the following options:
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Calculate Sample and SNP Statistics
Calculate Heritability
Gen Call Threshold

Score cutoff of 0.15 for Infinium products and

[llumina recommends that you use a GenCall
NOTE
0.25 for GoldenGate products.

5. Click Finish to complete the wizard.
The Genotyping Module loads your intensity files.

If you loaded a cluster file, go to Chapter 3,

If you did not load a cluster file, continue to Chapter 4,

GenomeStudio Genotyping Module v1.0 User Guide
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Introduction

SNP Graph

This chapter describes how to use graphs and tables to display,
mark, and edit your data in the GenomeStudio Genotyping
Module.

For more information about the various elements of the
GenomeStudio user interface, such as windows, tables, and
columns, see Chapter 8, User Interface Reference.

The SNP Graph (Figure 27) displays all samples for the currently-
selected SNP in the SNP Table and in the Full Data Table.
Samples are colored according to their genotype. If you view a
SNP Graph in polar coordinates, with normalization and call
region shading turned on, the cluster ovals, call region shading,
and number of samples in each cluster are also displayed
(Figure 27).

SMP Graph 1bx
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rz508020
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21 49 22
020
1 1 1 1 1
] 0.20 0.40 060 0.40 1
Marm Theta
SNP Graph
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Shading Call Regions

Shading Call Regions

GenCall Score is a quality metric that indicates the reliability of
each genotype call. The GenCall Score is a value between 0 and
1 assigned to every called genotype. Genotypes with lower
GenCall scores are located further from the center of a cluster
and have a lower reliability.

GenCall Scores are calculated using information from the
clustering of the samples. To get a GenCall Score, each SNP is
evaluated based on the following characteristics of the clusters:

angle

dispersion

overlap

intensity

There is no global interpretation of a GenCall Score, as the score
depends on the clustering of your samples at each SNP, which is
affected by many different variables including the quality of the
samples and the loci.

% A 50% GenCall Score refers to the 50th
NOTE percentile GenCall Score in a particular
distribution of GenCall Scores.

A 50% GenCall Score for a DNA sample
represents the 50th percentile rank for all
GenCall Scores for that sample.

Similarly, a 50% GenCall Score for a
particular locus represents the 50th
percentile rank for all GenCall scores for
that locus.

In a genotyping project, samples are displayed in three distinct
shaded areas based on their genotype calls. The size of the
shaded area is defined by the GenCall Score cutoff.

Select I;' Shade Call Regions in the graph window toolbar to
apply color to the genoplot calling regions in the graph window.
These shaded regions correspond to the no-call threshold.
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To set a lower threshold for valid calls within GenomeStudio,
perform the following steps:

1. Select Tools | Options | Project.

2. Inthe No-Call Threshold area, select a lower limit for valid
calls within GenomeStudio.

Score cutoff of 0.15 for Infinium products and
0.25 for GoldenGate products.

[llumina recommends that you use a GenCall
E% NOTE
By default, samples lying within the dark red region are called
AA; samples lying within the dark purple region are called AB;
and samples lying within the dark blue region are called BB
(Figure 28).

"y

3 29 | 15

Shaded Call Regions

Shading of clusters is toggled off by default,
%; NOTE

and is available for the polar graph only.

To change the colors for cluster calls:
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SNP Graph Error Display

1. Go to Tools | Options | Projects.

2. Inthe Colors area, use the dropdown menus to change the
default colors for the AA, AB, and BB genotypes as well as

for selected samples, plot foreground, and plot background.

3. Click OK.
The clusters display with the assigned colors.
To restore default colors to clusters and plot properties:
1. Go to Tools | Options | Projects.
2. Click Restore Defaults.

3. Click OK.
The default cluster and plot colors are restored.

SNP Graph Error Display

In the SNP Graph, if there are any P-C (parent-child) or P-P-C
(parent-parent-child) errors in your data, the child appears as an
“X" and the parent appears as an “O."” Samples with
reproducibility errors appear in the SNP Graph as squares
(Figure 29).

rs3006008 rs1397354

Ba o ds o om
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Marm R
Marm R
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o
[7%]
(%]
2
B8]

e | L 44 .29

0.20 40 = 0.20 0 0.20 0.40 080 0.80

NormTheta NormTheta

P-C Error (Left), Reproducibility Error (Right)

If you click an error entry in the Errors table, the associated
samples are highlighted in yellow in the SNP Graph (Figure 30).
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r=3006008 rs1397354
=[26 38 | 3 o2 a4 29
T NemThes T NemThem

P-C Error and Reproducibility Error Highlighted in SNP Graph

Cartesian and Polar Coordinates

You can view the SNP Graph in either polar or Cartesian
coordinates (Figure 31).

Cartesian coordinates use the X-axis to represent the intensity of
the A allele and the Y-axis to represent the intensity of the
B allele.

Polar coordinates use the X-axis to represent normalized theta
(the angle deviation from pure A signal, where O represents pure
A signal and 1.0 represents pure B signal), and the Y-axis to
represent the distance of the point to the origin.

The Manhattan distance (A+B) is used rather than the Euclidian
distance (sqrt(A*A+B*B)).

Select

to display the plot in polar coordinates.

Select | kx| to display the plot in Cartesian coordinates.
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Normalization
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You can view the SNP Graph in either normalized or raw format.

Click

1

Normalization to turn normalization on or off.

Figure 32 shows a sample graph, in polar coordinates, with
normalization turned off (left), and with normalization turned
on (right):

ElNEEL

SMP Graph | Sample Graph | Ervors Table | SUP Graph Al

BEEFIEE
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Normalization Turned Off (Left) & Normalization Turned On (Right)

Adjusting Axes

To zoom in and out on the graphs:

Click

0

Zoom Mode.

In zoom mode you can:
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Click the left mouse button to zoom in.
Click the right mouse button to zoom out.

Alternatively, using your mouse wheel you can:

Roll up to zoom in.
Roll down to zoom out.

To change an axis:

Position your cursor over an axis and use the mouse wheel.
To scroll along an axis:

Click, hold, and drag over an axis.

To view different SNPs on the same scale:

Turn off | =, | Auto-Scale X-axis or [ [i | Auto-Scale Y-axis.

Selecting Samples

You can select samples in the SNP Graph in a variety of ways:

In| [z Default Mode, click-and-drag on the graph

to draw a rectangle. When you release the button, all points
in the rectangle are selected.

In [ | Lasso Mode, click-and-drag on the graph to

draw a region. When you release the button, all points in the
shape you have drawn are selected.

For the SNP Graph, selecting rows in the Samples Table
selects the corresponding samples in the SNP Graph.

To select additional samples without losing your original
selection, press and hold the Ctrl button and click additional
samples in the Samples Table.

The selected samples are shown in yellow by default (Figure 33).
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To temporarily transfer to | &™| Pan Mode:

Position the cursor over an empty region of the genoplot
(not over a cluster), then press and hold the Shift key.

| Lasso Mode:

L

To temporarily transfer to
Press and hold the Z key.

Marking Samples

After you have selected samples, you may choose to mark them
in a particular color. Mark colors are persistent, which means that
the mark colors remain when you select a different SNP. Marks
overwrite the default genotyping colors.

To mark selected samples:

1. Right-click on the graph and select Configure Marks from
the context menu.

The Configure Marks dialog appears (Figure 34).
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Configure Marks

t arking M ames

+ Add

|
€3 Delete |
@ Fename |

EMBack v

K Cancel |

Figure 34 Configure Marks

2. Click Add to create a new mark.

The Select Mark Name dialog appears (Figure 35).

Select Mark Mame

| Sample Group 1

|- DirnlGray

v

¥ Ok

Figure 35 Naming a Mark

3. Give your mark a color by selecting a color from the

pulldown menu (Figure 36).
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Configure Marks

Select Mark Name %]

|Sample laroup 1 |

I CvirnGray "
[ DarkSeaGreen -

I Forestireen B

[ LimeGreen
[]PaleGreen
B O =ik Green

— el EMBlack v

[ Honeydew
B SealGreen el ]
[ MediumSealGreen

[ SpringGreen
Figure 36 Selecting a Color for a Mark

4. Enter a name for your mark in the text field.

Click OK.
The selected samples appear in the SNP Graph and in the
Samples Table in the color you chose (Figure 37).
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SMP Graph
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Figure 3/ Displaying Marked Samples
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Marking Samples

Displaying the  Perform the following steps to display the legend in the
Legend  SNP Graph or Sample Graph.

1. Right-click in the graph.
The context menu appears (Figure 38).

Mark Selected Points ¥
Clear Marks r

Show Legend

Displaying the Legend
2. Select Show Legend.

The legend appears, and includes the name of your mark
(Figure 39).

N A
.P.Ei
.BB

[ S=mpie Sraup 1

Legend Displaying Mark Name
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Excluding Samples

Some samples may be of poor quality in some regard; e.g., they
may not have hybridized well. In this case, you would not want to
include them in your clustering. GenomeStudio allows you to

manually include or exclude samples.

To manually exclude samples, perform the following steps:

1.

2.
3.

In the Samples Table or SNP Graph, select the sample(s) you

want to exclude.

Right-click to bring up the context menu.

Select Exclude Selected Samples (Figure 40).

Samples Table

a4 k%

B e B @ ity aFalEE e HY

Inde:x Sample ID Gender p0S Grn | pSO Grne | p95 Grn | po0S

1 Repl_1 Male 308 29585 10388 41 .

2 Repl_2 IMale 317 4205 13970 43

3 Rep2_1 Male 311 4210 13782 43

4 Rep2_2 Male 312 4418 14474 45!
_ | Male | 225 | 4900 | jo0o7 | o 4od

=] Rep3_2 E

7 Repd_1 Include Selected Samples

9 Repd_3 Recalculate Statistics For Selected Samples

10 RepS_1 Recalculake Statistics For All Samples

1; :2Eg:§ Estimate Gender For Selected Samples. ..

13 Reps_4 Display Image

14 Rep&_1 R 4

15 Repé_g2 Set Aux Yalue. ..

Excluding Selected Sample

The sample(s) you selected are excluded from your

sample group.

You can use the SNP Graph to evaluate sample quality. If
you click on a sample in the samples table, all of the SNPs for
that sample are plotted in the SNP Graph.
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Plotting Excluded Samples

If you have excluded one or more samples from your sample
group, you may still want to plot them in the genoplot.

To plot excluded samples in the genoplot:

1.

Select Tools | Options | Project.
The Project Properties dialog appears (Figure 41).

Projeck Properties

— Mao-call Threshold Options

I 01500 3: v Plat excluded zamples

r— Colars

B, I- Red vl
AR I- Puple vI Plat Backaground II:I wihite vl
BE I- Blue ,I Plat Foreground I- Black VI

Selected II:I Yellow VI

— Female v-SMPs participating in SMNP Statistics
" Exclude Female ¥-SMP's from SMP Statistics

This option will use the sample's gender and the SMP Chr columns
to determine if a call should be included in the SHF statistics.

Dizplay a dialog when SHF Statistics are calculated and this
option iz enabled.

Usze For All Mew Projects | Restore Defaults |

[u]8 I Cancel |

Project Properties

In the Options area, select the Plot excluded
samples checkbox.

Click OK.
The excluded samples are plotted in the genoplot.
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Alternatively, you can choose to plot excluded samples in the
genoplot by right-clicking in the genoplot and choosing Include All
Samples from the context menu.

To remove excluded samples from the genoplot:

1. Go to Tools | Options | Project.
The Project Properties dialog appears (Figure 41).

2. Inthe Options area, clear the Plot excluded
samples checkbox.

3. Click OK.
The excluded samples are removed from the genoplot.
Alternatively, you can choose to remove excluded samples
from the genoplot by right-clicking in the genoplot and

choosing Exclude Selected Samples from the
context menu.

Customizing the SNP Table

Using the Column Chooser, you can select the columns you want
to display in the SNP Table and arrange the columns in any order
you want to display them. See Chapter 8 for descriptions of the
columns.

1. In the SNP Table, click |:H.:| Column Chooser.

The Column Chooser appears (Figure 42).
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2.

3.

4.

5.

Customizing the SNP Table

Column Chooser I
‘You can drag-and-drop columnz to re-arange their display order. Alsa. you can drag
therm to/from the Hidden list to hide/show them.
— Digplav-Lacked Columns i~ Hidden Columns
s ILMN Strand -
'l Customer Strand —
Top Genomic Sequence
— llumicode Seq
= Hide == ASO A
r~ Displaved Columnns £=Show 'ﬁgg B
Index -
Name — Commen_t
Huws Equil
Chr
Fuasition [ Eoncorda_nce
ChiTest100 CHY Region
E=p Clusters
Het Excess Intensgity Only
A Freq |
AB Fre -
J=1=) r,j LI =
— Digplaved Subcolurns " Hldden Sl el
Addiess . M anifest -
GenTrain Score I
Orig Scare
Edited
Cluster Sep Hide =»
A4 T Mean
AT Dew - <= Shaw
AB T Mean
AB T Dev
BE T Mean
BE T Dev ;I =
ak I Cancel
4

Column Chooser

GenomeStudio Genotyping Module v1.0 User Guide

Alternately, you can select and drag a column to the
Displayed Columns list.

Alternatively, click Cancel to retain columns in their
current positions.

In the Column Chooser dialog, click to select a column that
you want to display.
Click Show.

The column you selected is moved to the Displayed
Columns list or the Displayed Subcolumns list.

To change a column’s position in the table, click to select a
column, then drag the column header up or down in the
displayed column list.

Click OK to display columns in their new positions.

45



46

CHAPTER 3
Viewing Your Data

Viewing the Controls Dashboard

To view a graphic report displaying system controls information:
Select Analysis | View Controls Dashboard.

The Controls window appears (Figure 43).

File:

Allele Specific Extension

26000 |-
24000 |-
22000 [
20000 |-
1000 |-
18000 |-

o 14000
12000 [
10000 [
3000
s000 -

2000 -

=101]

W5 Biomesen (729) U2 maveh sepeined
[ 65 Bismaten(1142) U3 match cxpecucd
B o7 Biomston(379) U5 match seprrerd

Bl T Mismatch(1611) US mawch expected

Theta

PCR Unifarmity

22000 [
20000 |-
12000 [ I
1000 -

1000 |-
w1200 f

10000 [

2000 -
B000 [~

2000 -

Theta

Gender

L L L
020 040 060 080 1

B ok &T (215 60
| NI ])

contrel (17142] U2 match sxpected

control (454) U5 masch exprcned

Ei

% NOTE

Example GoldenGate Controls Dashboard

Excluded samples are not displayed in the
Controls dashboard.

For further information about these controls, please refer to the

assay manual for your specific application.
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Exporting Controls Data

You may want to view a controls data file if you are interested in
the numerical details of the data shown in the controls
dashboard.

To export controls data, perform the following steps:

1. In the controls dashboard, select File | Export Data
(Figure 44).

Export data...

Allele Specific Extension

Page Setup...
Print Preview. ..
Print. ..

Close

18000 -
16000 -

r 000

12000 -
10000
2000
E000 [
4000

2000

Theta

Exporting Controls Data

The Save As dialog appears (Figure 45).
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savens 2lx|
Save it I g My Computer j o ’ 2 [T
\%3‘1‘2 Flappy ()

% Local Disk (;)
| L DD DR Dtive (D2

File name: IContrDIDashboard.csv j Save I

Save as type: Icsv filez [*.cav] j Cancel
—==

Figure 45 Saving the Controls Dashboard
2. Browse to the location where you want to save your file.
3. Type a name for your file in the File Name text field.

4. Click Save.
The exported controls dashboard file is saved as a *.csv file
in the location you specified.
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Viewing the Contamination Dashboard

To view a graphic report displaying contamination information:

Select Analysis | View Contamination Dashboard.

The Contamination Controls window appears (Figure 46).

=0l
File:
3-1336930
16000
14000 ~ ‘*?_
12000 - .o
= B control et LA(2E0E] U3 and US match sxpected
10000 -
Bl tontrol set EA(ZEES) U2 and US match expected
a0y Ml comtrol set 2ACESIE) U3 and US match expected
6000 - [ tontrol set 4A[2664) 1% and US match expected
4000 -
z000 -~
| bl |
[] .20 0.40 [0 [E0)
Theta
Contamination Dashboard
The Contamination Dashboard applies only to
NOTE GoldenGate data. There is no Contamination

Dashboard for Infinium data.
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Introduction

lllumina's assays require cluster locations in order to generate
the most accurate genotype calls. This is because the locations
of the heterozygote and homozygotes for each SNP, though
reproducible, can vary from SNP to SNP.

Given a population of samples that exhibit the three genotypes
for every SNP, the GenomeStudio Genotyping Module can
automatically determine the cluster positions of the genotypes. If
certain SNPs have one or two clusters that lack representation,
the GenomeStudio Genotyping Module can estimate the
missing cluster positions.

One common question is: How large does the population of
samples need to be? This depends on the minor allele frequency
of the SNPs. The lower the minor allele frequency, the more
samples are required to achieve representation of all clusters. A
population of 100 or more samples is typically recommended.

Running the Clustering Algorithm

1. To run the clustering algorithm, do one of the following:

Select Analysis | Cluster All SNPS.
Click Cluster all SNPS [um | (Figure 47).

iﬁﬁenumeﬁtudiu - Genoktyping - Tests

File  Edit  Miew | Analysis | Tools  MWindow  Help
; Exclude Samples By Best Run 3
DAl Ol & SO

[
|o0n  Cluster all SHPs H
| S Graph | Heat 13 Update SNP Statistics. .. i

Eﬁ“ III el Edit Replicates

Edit Parental Relationships

Update Heritability/R.eproducibility Errors..,
Analysis | Cluster all SNPs

Using this feature clusters all SNPs based
NOTE on the samples in your project.
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The clustering algorithm runs, and the GenomeStudio
Progress Status bar appears (Figure 48).

21 GenomeStudio Progress Status =] I

[

Cluster 11704 - 11504

Cancel

Clustering Progress

When the GenomeStudio Progress Status bar disappears,
your samples have been reclustered.

Reviewing Clusters

To review clusters:

Click| 1 [ Normalization to view normalized data
(recormmmended).

The GenomeStudio Genotyping Module displays the cluster
ovals that represent the location of the clusters with two
standard deviations.

For more information about normalization, see Normalization on
page 35.

To shade the calling regions:
Click . Shade Calling Regions.
The calling regions are shaded in the SNP Graph (Figure 49).
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SMP Graph 4k x
ik [1]® o [B2HRMo O el
re7 23868
060 -
0.50 -
0.40
o=
£ oanf
[=]
= 020
0.0
-
1]
D4 40 29
10 i i i i i
1] 0.20 0.4 0.E0 080 1
Barm Theta

Reviewing Clusters

For more information about shading call regions, see Shading
Call Regions on page 31.

Samples are colored according to their genotype call. Samples in
the lighter shaded regions fall below the user-specified Call
Score Threshold set in Tools | Options | Project, and are colored
black to indicate that they are classified as “No Calls.”

Note that you do not have to review all of your SNPs. You can
sort by GenTrain score in the SNP Table and only review those
SNPs that have the poorest clustering. Alternatively, if you have
entered reproducibility or heritability relationships, you can sort
by heritability or reproducibility errors (Rep, P-C, P-P-C) in the
SNP Table and review only SNPs that exhibit errors.

For more information about sorting, see Data Table on
page 126.
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Editing Clusters

If, after reviewing the clustering of a SNP, you feel that the
loaded cluster file or automated algorithm did not accurately
calculate the cluster positions, you can manually edit the cluster
locations in various ways.

Redefining the  To redefine the cluster using samples you select:
Cluster

-—
.

Select samples in the graph.
2. Right-click to display the context menu.

3. Select Define AB (or AA, or BB) cluster using
selected samples.

The cluster's location and size are calculated based on the
samples you have selected. The remaining samples are
reclustered.

Excluding  To exclude samples in the current graph:

Samples 1. Select samples in the graph.
2. Right-click to display the context menu.

3. Select Cluster this SNP excluding selected samples
(Figure 50).

Shifting the  To shift the cluster location:

Cluster 1. Press and hold the Shift key.

Location .
2. Click near the center of the cluster.

The 4%» move cursor appears.

3. Drag the cluster to a new location.

Changing the  To change the height or width of a cluster:

) Clu.Ster 1. Press and hold the Shift key.
Height/Width

2. Click near the edge of an oval.

The | 4p |or| % | resizing cursor appears.
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3. Drag the edge of the oval to reshape the cluster.

SMNP Graph | Sample Graph | Errors Table | SHP Graph At X
b (1] e o &[0 250 &l

rs1003563

Morm R
8

Define &4 Cluster Using Selected Samples
Define AB Cluster Using Selected Samples
a Define BE Cluster Using Selected Samples L |

L Cluster this SMP |

Configure Mark. ..

samples Table Mark. Selected Poinks 3 x
3
B %\L Clear Marks
Exclude Selected Samples
Include Selected Samples .
Indesx Sample ID Gender Include All Samples pat
1 1485978106_A  Unknown Show Legend e
2 1485986027_4  Unknown 91
3 1485978034_A  Unknowi v Show Excluded Samples a5
14 _A | Unknown
5 _A  Unknown Auto Scale Axes gz
& 1485978266_A  Unknown Properties., ..
7 1485978269_A  Unknown TTeT

Unknown 134

Rows=g§ Disp=8 Sel=2  Filter=Filter is not active.

Editing Clusters

The clustering algorithm runs, excluding the samples
you selected.

Exporting the Cluster File
You can export a cluster file any time after clustering.

To export the cluster file:
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Exporting the Cluster File

1. Select File | Export Cluster Positions (Figure 51).

File | Edit  Wiew  fnalysis  Tools  Window  Help

[ Mew Project »

4 Cpen Project Chrl+0

Sawve Project Chrl43 LA
Save Project Copy As... Zhrl+Shift+2, ,O | o II_"CI

| Close Project Ctrl+5hift-+C

(5 Load Additional Samples...
Import Cluster Positions. .. O

| Export Cluster Positions » || For Selected SMPs
Export Chuster Positions ko LIMS Far All ShPs
Expart Manifest. .. U &
IUpdate Project From LIMS .
Import Phenatype Infarmation From File...

Eh | Page Setup Ctrl+5hift+U

&h| Print Preview Chrl+Shift+y

iy Brint... Ctrl+P
Recent Project 3 4:2 1 |1

0.20 1

Exit Ale+F4

Export Cluster Positions Selected

this project).

Choose whether you want to export clusters For Selected
SNPs (for SNPs you selected) or For All SNPs (for all SNPs in

The Save Cluster Positions dialog appears (Figure 52).
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Save in: I&)Man\fest j \.3 _? = ‘

Deskiop

ty Documents

File narme: IGT1 eat j Save
Save as type: IC\usler Files [*.egt] j Cancel ip
P |

Figure 52 Save Cluster Positions

3. Browse to the location where you want to save your cluster
position file.

4. Click Save.
The cluster file is assigned a default name based on the
name of the project. However, you can choose to save your
file with a different name.
Your exported cluster positions are saved as an *.egt
cluster file, and are available to be imported into a
different project.
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Introduction

Use the procedures in the following sections to analyze
your data.

Importing Phenotype Information

A phenotype information file is a *.csv file you can create and
import into a project if you want include sample-related
phenotype information.

A phenotype information file must contain an Index column that
corresponds to the Index column in the Samples Table.

You can also optionally include the following columns in a
phenotype information file:
Gender
Ethnicity
Age
Weight
Blood Pressure Systolic
Blood Pressure Diastolic
Blood Type
Phenotype Pos 1
Phenotype Pos 2
Phenotype Pos 3
Phenotype Neg 1
Phenotype Neg 2
Phenotype Neg 3

The columns listed above are the only columns

% NOTE you can import into a GenomeStudio
genotyping Froject using a phenotype
information file.

Additional columns present in a phenotype
information file will not be imported into the
GenomeStudio project.

To import phenotype information from a file:
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Importing Phenotype Information

1. Select File | Import Phenotype Information From File.
The Import Phenotype File window appears (Figure 53).

Import Phenotype File

el B

Loak in: I&} M anifest j Q ,’ 5 [HE -
File narne: I j ﬂl
Files of type: IPhenotypa Infa Files [".cav]

j Cancel aL

Figure 53

2. Browse to a *.csv phenotype information file from which you

Importing Phenotype Information

want to import information (Figure 54).

Icok Qotn  ReoboPOF  Window  Help  Adobe POF
o B E - 0L EL AR e . g

- B I EEEH S % 0

SN WS AT Rt < I S W= S A o R
e Ly | By 3 | e et wth Chocges

Z==

|

o

A | E | | | J 3 L
1 |indix Gondor Ethcty  Age Wingh! Heghl Blood Prossun: Systolic Siood Presse Daslahc Slaod Trpe Phenotpe Pos 1 e Posi 2 ypo Posi 3 ¥ Megg 1
2 1M Caucasisn 30 300 120 100 70 AD Paos1 Pos2 Posd Megl
3| 2M Caucagisn 30 300 120 100 70 AB Posl Pos2 Pos3 Negl
(4 | imMm Caucasian 30 LRI 1] 1 70 AR Pas1 Puos? Pos3 Negt
) A M Caucasian 30 300 120 100 70 AD Pozl Pos2 Pozd Megt
(B 5M Caycagian 30 300 120 100 7048 Posl Pos2 Pos3 Megl
¢
5
-9 |

Figure 54 Phenotype Information File

3. Select Open.
Information from the phenotype information file you

selected is imported into GenomeStudio and displayed in

the Samples Table.
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Estimating the Gender of Selected Samples
To estimate gender for selected samples:
1. In the Samples table, select the samples for which you want
GenomeStudio to estimate gender.

The selected samples are highlighted in dark blue. Note that
the Gender column of each sample contains “Unknown”
(Figure 55).

Samples Table X

E & B N uFaBe #@ VY

Rows=8 Disp=8 Sel=8  Filter=Filter is not active,

Selected Samples

1. Right-click anywhere on the selected samples.

The context menu appears (Figure 56).
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Samples Table

E & B g EFaE e HY

Exclude Selected Samples
Include Selected Samples

Recalculate Statistics for Selected Samples
Recalculate Statistics for All Samples

endel Sample
v
< >
Rows=G  Disp=g oot Aux Value...
Log Sample Properties., ..
I:l Select All B Upload Selected Samples to Ilumina Controls Database. ..
N Show Only Selected Rows

Time

1)7/2007 2:10:5]  Configure Marks. .. ules\ESLOHLohES)

17/2007 2:110:5]  park Selected Rows p LlesiESLOHILOHES

1472007 2:11:00

11712007 2:11:0!

Clear Marks 3

Last = 3:27 PM e = e

Samples Table Context Menu

2. Select Estimate Gender for Selected Samples.

The Would you like to populate the Gender column... dialog
appears (Figure 57).

x?/ would you like ko populate the Gender column {as well as the GenderEst column) with the result of the calculation?

ves
Populating the Gender Column

3. Choose one of the following:
Yes—the Gender and Gender Est columns of the Samples
Table are populated with the estimated gender for the
samples you selected.

No—only the Gender Est column of the samples table is
populated with the estimated gender for the samples you
selected.
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Editing the Properties of Selected Samples
To edit the properties of selected samples:

1. Inthe Samples table, select one or more samples to edit.

The selected samples are highlighted in dark blue
(Figure 58).

Samples Table 4 xX

Bl e EdE il IFaEBE @ H V|-

Male 312 4415 14474 455 9547

4

s Male 322 4268 | 13827 | 486 9066

& E Male 329 4928 14629 474 9631

7 Male 309 4944 14210 464 9351

g Male 232 4078 | 13379 | 3% 8763

] B Male 277 3986 13272 402 9010

10 _ Male 264 3701 12647 | 370 7356

11 Male 268 3678 12248 | 365 7708

1z B Male 255 3976 13705 435 500

13 Male 315 4116 13280 | 447 &707

14 Repé_L Male 785 4345 | 14051 | 413 Y009

15 Repé_2 Male zaz 4157 1388l 397 G843
4 | |
Rows=96 |Disp=96 |Sel=3 [Filter=Filter is nat activs.

Selected Samples

2. Right-click anywhere on the selected samples.

3. The context menu appears (Figure 59).
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Samples Tahle]

4 b X

Sample 1D Gender

Elek g tlildoFHaEEEaln vl e

p0S &rn | pSO Grn | p95 Grn | p0S Red | pS0 Rec

Exclude Selected Samples
Include Selected Samples

411 03 P

D 38 Clear Marks

; Recalculate Statistics For Selected Samplas 456 066
I3 Recalculate Statistics for All Samples 474 0531
7 Estimate Gender For Selected Samples. .. 464 9351
g 395 576S
El Display Image 402 Q010
10 370 7956
i1 Set Aux Yalue, 265 7708
12 435 5§00
13 ' 447 5707
14 Upload Selected Samples ko Ilumina Controls Database. .. 413 an0g
15 397 5843 -
5 I Show Only Selected Rows ﬂ
Rows='  Configure Marks..,
————  Mark Selected Rows 3
Les Select Marked Rows »

b l:}, Warnings |(j) Infa|

Tirme I Severity | Message

Samples Table Context Menu

4. Select Sample Properties.

The Sample Properties window appears (Figure 60).
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ImageR epository
SampleGroup

SampleMame

SampleFlate

Sampleiw'el

Phenotypic Data

Age

BloodPressure_Diastolic

BloodPressue_Systolic

BloodType Unknown
Ethnicity

Gender Unknown
Height

Fhenatypetegl

FhenotypeMegs -

o

Misc

I Ok I I Cancel

Sample Properties

5. Click in the right-hand column of any properties you want to
edit and type new values.

6. Click OK.

The updated column properties are displayed in the
Samples table.

Image Viewer, edit the Image Repository

To change the path to images displayed in the
% NOTE
property.

Analyzing Paired Samples

Paired sample data can be useful for analyzing chromosomal
aberrations. GenomeStudio includes a Paired Sample Table with
columns that show the differences in various statistical measures
between a pair of samples (a subject sample and a

reference sample).

Paired samples can be created in two ways:
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by designating subject-and-reference pairs in the sample
sheet used to create a project

by designating subject-and-reference samples using the
paired samples editor

Once you designate paired samples, the pairs appear in the
Paired Sample Table.

When paired sample data are loaded in the Paired Sample Table,
certain features are enabled. These include the following:
Analysis | Calculate Paired Sample LOH/CN Scores

In the SNP Graph, graphical elements indicate which
samples are paired. Figure 61 shows an aqua line
designating a paired sample subject and reference.

ShP Graph 4 b X
MR CEERE
rs10008418

Morm R

0.40 -

0.20 [

D 2 4

L 1 L L 1
[1] 0.20 0.40 060 0.80 1

Morm Theta

SNP Graph Showing Paired Samples

In the IGV, paired sample data becomes available for
plotting and autobookmarking.
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Using Concordance Features

Use the concordance features described in the following sections
to compare data from different projects.

Exporting  If you want to compare the allele calls in your current project to
Allele Calls  allele calls in another project, you can export the allele calls from
your current project and import them into other projects.

To export allele calls and import them into

% NOTE another project, the sample names in each
project must be the same. Allele calls for
sample names that do not match will not
be compared.

To export allele calls from your current project:
1. Select Analysis | Export Allele Calls.
The Export Allele Calls dialog appears.

2. Browse to the directory where you want to save the allele
calls from your current project.

3. Click OK.
The allele calls are saved to the directory you designated.

Importing  If you have previously exported and saved allele calls from a
Allele Calls  project, you can import these saved allele calls into a different
project to calculate concordance.

To import allele calls into a project:

1. Select Analysis | Import Allele Calls.
The Import Allele Calls dialog appears.

2. Browse to the location where you previously saved allele
calls that you exported from a different project.
The files available to import are listed in the Files Found
section of the Import Directory area.

3. Click OK.
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The allele calls are imported. They populate the Import Calls
column in the Full Data Table, and concordance
is calculated.

Concordance  Concordance calculations appear in two locations:
Calculations In the Full Data Table, in the Concordance subcolumn.
In the Samples Table, in the Concordance column.

Columns showing concordance are not
NOTE visible by default. To display these
columns, use the Column Chooser.

Using Column Plug-Ins

You have the option to install column plug-ins as part of the
GenomeStudio install process, or to create custom column plug-
in algorithms. These plug-ins are used to create custom
subcolumns in the Full Data Table. This open plug-in architecture
allows you to add to the standard features available in
GenomeStudio.

Before you can create a new subcolumn, you must first make
column plug-ins available to GenomeStudio.

To make column plug-ins available to GenomeStudio, do one of
the following:

If the column plug-in has an install program:

Run the install program.

The column plug-in is installed in the correct directory and is
now available to GenomeStudio.

If the column plug-in does not have an install program:

Copy the dll file for the column plug-in to the following
directory:

C:\Program
Files\lllumina\GenomeStudioGenomeStudio\Plugins

The column plug-in is now available to GenomeStudio.

To create a subcolumn based on a column plug-in:
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1. Select Analysis | Create Plug-In Column.
The Select Column Plug-In Form dialog appears (Figure 62).

Select Column Plugin | X|

A new column can be created by zelecting a ColumnPlugin and a new Column name. GenomeS tudio will create the new column by
pazzing the project data to the uzer designed algorithm and populating the column with the results.

£ ColumnPlugin iz an algonthm written in CH uzsing the ICalumnPlugin interface. |t allows the user to customize calculated columns
according o project specific data, Detailz of generating a ColumnPlugin can be found in the documentation.

New Subcolumn MName I Q
Mame | Werzion | Aythar | Default Column Name | [rescription |
4| | i

— Column Plugin Froperties

=

{8 | Cancel |
A

Select Column Plug-In Form

2. In the column plug-ins table, select a row from the list of
available column plug-ins.

3. Type a new name for the subcolumn in the New
Subcolumn Name text field.

4, To edit any pre-defined properties, click in the
right-hand column of the Column Plug-In Properties table
and enter new values.

5. Click OK.

The new subcolumn is created and appears in the Full
Data Table.
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Introduction

Final Report

This chapter describes GenomeStudio Genotyping Module
report types and how to generate each of these reports.

GenomeStudio includes a Report Wizard, which streamlines the
report creation process for the following report types:

Final Report

DNA Report

Locus Summary Report
Locus x DNA Report

In addition, if report plug-ins are available, the name of the plug-
in report automatically appears at the bottom of the report type
list in the Custom Report dropdown menu (Figure 63).

GenomeStudio also allows you to manually create a
Reproducibility and Heritability Report.

The following sections describe the

% NOTE general process for creating reports. If
your data includes zeroed SNPs or
excluded samples, or if your data tables
have been filtered, you may be presented
with additional dialogs which allow you to
filter the resulting report data.

A Final Report is a report that contains the allele calls of
your samples. To generate a Final Report:

1. Run the Report Wizard by selecting Analysis | Reports |
Report Wizard.

The Report Type dialog appears (Figure 63).
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Report Wizard - Report Type I
Genotyping Report .
What tvpe of repart wauld yvou like to generate? I I I L" ! ” n a
{* Final Report " Locus Summary
(" DMA Report " Locus x DMA
Cancel | < Back | Mext > Firish
Report Type

Final Report is selected by default.

2. Click Next.
The Included Samples dialog appears (Figure 64).
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Genotyping Report

Which samples would you like to include in wour report?

Figure 64 Included Samples

3. Select the samples you would like to include in this
Final Report.

4. Click Next.

The Final Report Format dialog appears (Figure 65).
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Report Wizard - Final Report Format I
Genotyping Report .
Haow would you like to Format vour final report? I I I UI Ni n a
+ Standard ' Makrix  3rd Party

—Standard Format Options

Displayed Fields Available Fields
SMP Mame - Sample Mame -
Sample ID Sample Group
Allelel - Top Hide =z | Sample Index

Allele? - Top SHP Index

G Scare o= Show | SMP A
Allelel - Forward

Allelez - Forward
Allelel - Design A

= i

aroup by: (+ sample  { SHP

General Options Favorite Formats

@ Tabh " Comma IDEFE"‘"t j‘

Estimated 80.3 MB
[™ Create map files Sawve Current. ., | Size:

Samples | File

- Estimated File 80,3 ME
|5 3 Size:

Tokal Rows! 3368796

Cancel | < Back | Mest > Eitist

Final Report Format

5. Select a format for your Final Report:

Standard—In Standard format, all data are presented in
rows in the Final Report. You can choose the fields that will
be included in a standard Final Report. See Final Report -
Standard Format on page 76.

Matrix—In Matrix format, rows represent SNPs and columns
represent samples. You can choose to include the GenCall
score or just output the genotypes. See Final Report -
Matrix Format on page 77.

3rd Party—In 3rd Party format, you can specify the desired
output style of the Final Report based on the

target application for downstream analyses. See Final
Report - 3rd Party Options on page 78.
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Final Report - Standard Format

Report Wizard - Final Report Format I
Genotyping Report R
Haow would you like ko Format vour final repart? I I | U| Ni n a
* Standard £ Matrix = 3rd Party

—Standard Format Options

Displayed Fields

Awailable Fields

SHP Mame - Sample Mame “

Sample IO Sample Group

Allelzl - Top Hide: =2 | Sarmple Index

Allzlez - Top SNP Index

GC Score <= Show | SHP Aux
Allzlel - Farward
Allglez - Forward
Allelel - Design -

= A | »
Group by: {* sample " SHP

General Options Favorite Formats

IDeFauIt 'I

Save Current. .. |

@ Tsbh Comma

[ Create map files
Samples | File

Total Rows: 3368796
Estimated 80.3 MB
Size:

Estimated Fil: 80,3 MB

Size:

Cancel | < Back |

News> | Fiish |

Final Report - Standard Format Options

a. To select the fields included in your Final Report, select
one or more fields from the Available Fields list and click
Show to add them to the Displayed Fields List.

b. Choose whether you want to group by sample or

by SNP.

c. Continue to Step 6.
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Final Report - Matrix Format
[Report Wizard - Final ReportFormat ||

Genotyping Report

.
Howw weould vou like o Format vour Final report? I I I u m I n a

" standard % Makrix " 3rd Party

—Matrix Format Options

Use ITop Strand - l

v include GenCall score

General Options Favorite Formats

& Tab ¢ Comma IDEF‘E'L”t j'

Estimated 25.7 MB
[~ Create map files Save Current. .. | e

Samples | File

- Estimated File  25.7 MB
IE‘ 3' Size:

Total Rows: Sa1466

Cancel | < Back | Mext > | Firizh |

Final Report - Matrix Format Options

a. Inthe Use dropdown menu, select one of the following
options:
Top strand
Forward strand
Design strand
AB
b. If you want to include GenCall scores in your Final
Report, select Include GenCall Score.

c. Continue to Step 6.
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Final Report - 3rd Party Options

Report Wizard - Final Report Format I
Genotyping Report .
Haow would you like to Format vour final report? I I I UI Ni n a
" standard ' Matrix & 3rd Party

—3rd Party Options

Format: IExempIar - l

General Options Favorite Formats

& Tabh  © Comma IDeFauIt j‘

Estimated 12,9 MB
[~ Create map files Save Current,., | e

Samples | File

- Estimated File 12,9 ME
|5 3 Size:

Taotal Rows: SA1466

Cancel | < Back | Mext = | Eirish |

Final Report - 3rd Party Options

Select a third party format for your Final Report from the 3rd
Party Options Format dropdown menu.

Final Reports include Exemplar

% Currently-available 3rd party formats for
NOTE
and GeneSpring.

6. In the General Options area, choose from among the
following options:
Select Tab to create the Final Report in tab-
delimited format, or select Comma to create the
Final Report in comma-delimited format.
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Select Create map files if you want to create

map files.

Use the arrows to the right of Samples / File to
specify the number of samples per file to include in
the Final Report.

d. Select a favorite format: Default or Default Small

e. Click Save Current to save your current selections as the
default selections when creating subsequent Final
Reports.

7. Click Next.
The Destination dialog appears (Figure 69).
[Report Wizard —Destination ——— ]

Genotyping Report

.
wwhere would vou like to save vour report? I I I u m I n a

—Oukput Path

IC:'l,TestData'l,Repository'l,Projects'l,GT'l,TestS j Browse, ., |

—Repork Marme
ITestS_FinaIReport

Cancel < Back i [ Firizh

Destination

8. Click Finish.
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The progress bar alerts you to the status of your report
(Figure 70).

2 GenomeStudio Progress Status =] I

N

Proceszing zample 1

Cancel

Figure /0 Report Progress

Your report is saved in the location you specified.
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Microsoft Excel - Test5_FinalReport.bxt

B mle  Edit  Wiew Insert Format  Tools  Data  Window

Hi

-

& snagl [ | window "8
=g B ‘ Share As Application. . | & WebEx Settings B fon] l
Al - # [Header]
A | B | ¢ | b | E |

| 1 |[Header]
| 2 |BSGT Yer1.08
| 3 |Processing #EEHHRE
| 4 |Cantent HurnanHap550v3_A.bpm
| 5 |Mum SNP: 561466
| B |Total SMP: 561466
| 7 |Mum Samg 4
| 3 |Taotal Sam) ]
| 9 |[Data]
| 10 |SNP Nami Sample 1D Allele? - TeAllele2 - TeGC Scare
| 11 | MitoA1004 151327100 A A 0.3107
| 12 |MitoA1055 151327100 A A 0.2904
| 13 |MitoA1125 151327100 A A 0.2904
| 14 | MitoA1146 151327100 A A 0.307
| 15 |MitoA1181 151327100 A A 0.2831
| 16 | MitoA1230 151327100 A A 0.3015
| 17 |MitoA1310151327100 G G 0.8763
| 18 | MitoA1326 151327100 A A 0.2985
| 19 |MitoA1378 151327100 A A 0.3199
| 20 | MitoA1423 151327100 A A 0.3273
| 21 | MitoA1458 151327100 A A 0.3156
| 22 |MitoA1521 151327100 A A 0.2571
| 23 |MitoA1524 151327100 A A 0.2741
| 24 |MitoA1530 151327100 A G 0.2446
| 25 |MitoAT575 151327100 A A 0.307
| 26 | MitoA1552 151327100 A A 0.2904
| 27 |MitoA1616 151327100 A A 0.2831
| 26 |MitoA1616 151327100 A A 0.307
| 29 |MitoA1735 151327100 A A 0.3015
| 30 |MitoA3349 151327100 A A 0.2904
| 31 |MitoA3481 151327100 A A 0.2904
| 32 |MitoA3548 151327100 A A 0.24
| 33 | MitoA3721 151327100 A A 0.2831
| 34 | MitoAd025 151327100 A A 0.2904
| 35 |MitoAd105 151327100 G G 0.2367
| 36 | MitoAd825 151327100 A A 0.2904
| 37 |MitoAd918 151327100 A A 0.3015
| 38 |MitoA5391 151327100 A A 0.2831
| 39 | MitoASE57 151327100 A A 0.2831

A0 | bAit 0 AEOET 11907100 A n [2004

Sample Final Report
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DNA Report

The DNA Report is a comma-delimited text file (*.csv file) that
includes the columns described in Table 1.

To generate a DNA Report:

1. Run the Report Wizard by selecting Analysis | Reports
| Report Wizard.

The Report Type dialog appears.
2. Select DNA Report (Figure 72).

Report Wizard - Report Type I
Genotyping Report .
‘hat bype of report would you like to generate? I | I u ' I I I n a
" Final Report (" Locus Summary
{+ DMA Repaort " Locus x DA
Cancel | < Back | Mext > Firizt

DNA Report Selected

3. Click Next.
The Destination dialog appears (Figure 73).
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DNA Report

Genotyping Report
Where would you like to save vour repaort?

Report Wizard - Destination

illumina

—Qukput Path

IC A TestDatalRepository| Projectsi G T, Tests

ﬂ Brawse.., |

—Report Name

ITestS_DNAReport

Cancel |

<Back | | Hews | Finsh |

Destination

4. Browse to select an output path for your DNA Report.

5. Areport name is generated

by default. You can give your

DNA Report a different name by typing the name in the

Report Name text field.
6. Click Finish.

Your DNA Report (Figure 74) is saved with the name and

parameters you assigned to it in the location you specified.
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] File

Farmat

Toals

Crata

DEHRSISRIVE| S @B-F

& snaglt ' | Window

‘Window

Help  Adobe FDF

S N Y ] ] R @ g wid

™ B B ‘Share As dpplication... | g3 WebEx Settings H foki B

EMichstt Excel - Test5_DNAReport.csy

Edit  Wiew Insert

Al - A DNA Report on ChTestData\Repository\Projects\GT\Testi\Tests_DMNARepon.cav
A | B [ C D E F G H [ K1 L]
1 _|DMA Repdt on C:\TestData\Repository\Projects\GTvTest5iTests DMARepart. cay
| 2 | #LOC| = £# DNAs = ProjectMar GenCall WiLow GenCall Score Cutoff = 0.1500
| 3 |Row DA MNam #o_Calls #Calls Call_Rate A/ Freq A/B Freq B/B Freg Minor Fret50% GC_t10%_GC 104
4| 1151327100 38487 522979 09315 03234 02677 036889 04672 04541  0.2477 1
= 2151327100 35497 570983 05314 03237 02866 03897 0467 04541 0247k 1
G | 3151327100 35496 522970 0.58314 03234 02577 03889 04672 04541 02477 1
7 4151327100 38514 520957 05314 03237 02866 053897 0467 04541 0247k 1
B 5151327100 35496 522970 0.8314 03234 02577 03889 04672 04541 02477 1
El G 151327100 38514 520957 05314 03237 02866 03897 0467 04541 02478 1
10
11|
12|
13|
|14
15|
| 16 |
17 |
|18 |
19|
| 20|
| 21 |
| 22 |
73
e
Sample DNA Report
Column  The DNA Report includes the columns described in Table 1.
Descriptions
DNA Report - Column Descriptions
Column Name Description
Row Row number
DNA_Name DNA name
Number of loci with GenCall scores below the call region
#No_Calls .
threshold (Tools | Options | Flags)
Number of loci with GenCall score above the call region
#Calls
threshold
all frequency, or call rate, calculated as follows:
Call_Freq ¢ 9 Y: !

#Calls/(#No_Calls + #Calls)
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DNA Report

DNA Report - Column Descriptions (continued)

Column Name

Description

A/A_Freq
A/B_Freq

B/B_Freq

Minor_Freq

50%_GC_Score

10%_GC_Score

0/1

Frequency of homozygote allele A calls
Frequency of heterozygote calls
Frequency of homozygote allele B calls

Frequency of the minor allele

If the number of AA < number of BB for a sample, the
frequency for the minor allele A for that sample is (2*AAs +
ABs) for the samFIe divided by (2*AAs + ABs + BBs) for the
sample across all loci.

GenCall score at the 50% rank when scores are ranked for
all loci

GenCall score at the 10% rank when scores are ranked for
all loci

A formula determines whether a sample is recommended
for inclusion or exclusion.

0 = Remove
1 = Include

GenomeStudio Genotyping Module v1.0 User Guide
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Locus Summary Report

The Locus Summary Report is a comma-delimited text file (.csv
file) that includes the columns described in Table 2.

To generate a Locus Summary Report:

1. Run the Report Wizard by selecting Analysis | Reports
| Report Wizard.

The Report Type dialog appears.
2. Select Locus Summary Report (Figure 72).

Report Wizard - Report Type I
Genotyping Report .
what type of report would you like to generate? I I I ur Ni n a
"~ Final Repork {+ Locus Summary
" DM& Report 7 Locus x DR
Cancel | < Back | Mest > | Firiish

Locus Summary Report Selected

3. Click Next.
The Destination dialog appears (Figure 76).
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Report Wizard - Destination I
Genotyping Report R
Where would you like to save your report? I | | u I !‘ 1 I n a

—oukput Path

IC:'l,TestData'l,Repository'l,Projects'l,GT'l,TestS j Browse, ., |

~Report Name

|Test5_L0cusSummarv

Cancel | < Back | i [ | Finizh

Destination - Locus Summary

4. Browse to select an output path for your Locus
Summary Report.

5. Areport name is generated by default. You can give your
Locus Summary Report a different name by typing the name
in the Report Name text field.

6. Click Finish.

Your Locus Summary Report (Figure 77) is saved with the name
and parameters you assigned to it in the location you specified.
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E Microsoft Excel - Test5_LocusSummary.csy

@_] File Edt ‘“iew Insert Format Tools Data  ‘Window Help  Adobe PDF
NEHRGSRIVEI$LBR-F(9-0- 8= -3 lolmw -ofae
@ Snaglt &' | window - H
E frsp H ‘ Share As Application. .. @WebEx Settings H g.,] H
Al - # Locus Summary on C:\TestData\Repository\Projects\GT\Testd'Testd_LocusSummary.csy
A | B | ¢ | o | E | F | & | H [ 1 | a4 | K L
| 1 |Locus Surnmary on C:i\TestData\Repository\Projects\GTvTestE'TestS_LocusSummary.csy
| 2 | #LOCI = £# DMNAs = ProjectMar GenCall %1 Low GenCall Score Cutoff= 0.1500
| 3 |Row Locus_Marlllumicode #Mo_Calls #Calls Call_Freq AfA_Freq AB_Freq B/B_Freq Minor_Fred Gentrain_S50%
EX 1 MitoA1004 9.05E+05 a 4 1 1 a a a0 0726 03
| 5 | 2 MitoA1055 2.06E+13 a g 1 1 a a 0 07yos|  od
| B | 3 MitoA1125 5.04E+08 0 B 1 1 0 0 0 0.7038 0.3
| 7| 4 MitoA1146 8.02E+08 u] 5 1 1 u] u] 0 0722 0
| 8 | 4 MitoA1181 2.05E+HG u] 5] 1 1 u] u] 0 0.6955 0.9
| 9 | B MitoA1230 8.07EHG u] B 1 1 u] u] 0 0.7161 0.3
| 10| 7 MitoA1310 2.02E+18 a 4 1 0.5 a ] 05 08379 04
|11 8 MitoA1326 2.01E+18 a g 1 1 a a 0 o7iza o3
112 | 9 MitoA1378 8.06E+08 u] 5 1 1 u] u] 0 0.7357 0.3
1 13 | 10 MitoA1423 8.07E+08 u] 5 1 1 u] u] 0 0.7433 0.3
| 14 | 11 MitoA1455 5.07EHIG 3 3 05 1 u] u] 0 0.7312 0.3
| 15 | 12 MitoA1521 5.03EHG u] B 1 1 u] u] 0 0.6644 0.3
| 16 | 13 Mitod 1524 5.06E+05 a 4 1 1 a a 0 06342 07
|17 | 14 Mitoa1530 5.04E+05 a g 1 0.5 05 a 28 04777 0
| 18 | 15 MitoA1575 8.08E+08 u] 5 1 1 u] u] 0 0722 0
119 | 16 MitoA1592 8.02E+08 u] 5 1 1 u] u] 0 0.70358 0.9
| 20| 17 MitoA1616 5.01E+HG u] B 1 1 u] u] 0 0.6955 0.9
| 21 | 18 MitoA1B16 5.04EHIG 1] B 1 1 1] 1] 0 0.722 0
| 22| 19 Mitoa 1735 5.07E+HG a g 1 1 a a 0 07iel 04
| 23| 20 MitoA3349 9.03E+08 a g 1 1 a a 0 07yos|  od
24 21 hditoAT451 O OIFEH0R 0 E 1 1 0 0 0 no7ose 07
Sample Locus Summary Report
Column  The Locus Summary Report includes the columns described in
Descriptions ~ Table 2.
Locus Summary Report - Column Descriptions
Column Description
Row Row number

Locus_Name

#

#

lumiCode_Name

No_Calls

Calls

Locus name from the Manifest
Locus ID from the Manifest

Number of samples with GenCall score below the call
region threshold (Tools | Options | Flags)

Number of samples with GenCall score above the call
region threshold
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Locus Summary Report

Locus Summary Report - Column Descriptions

Column
Call_Freq

A/A _Freq
A/B_Freq

B/B_Freq

Minor_Freq

GenTrain_Score

50%_GC_Score

10%_GC_Score

Het_Excess_Freq

ChiTest_P100

Cluster_Sep

AA_T_Mean

Description

Call frequency, or call rate, calculated as follows:
#Calls/(#No_Calls + #Calls)

Frequency of homozygote allele A calls
Frequency of heterozygote calls
Frequency of homozygote allele B calls

Frequency of the minor allele

If the number of AA < number of BB for a sample, the
frequency for the minor allele A for that sample is (2*AAs +
ABs) for the sample divided by (2*AAs + ABs + BBs) for the
sample across all loci.

A number between 0 and 1 indicating how well the samples
clustered for this locus

GenCall score at the 50th percentile when scores are
ranked for all samples

GenCall score at the 10th percentile when scores are
ranked for all samples

Heterozygote excess frecwency, calculated as (Observed -
Expected)/Expected for the heterozygote class. If f5g is the
heterozygote frequency observed at a locus, and p and g
are the major and minor allele frequencies, then het excess
is defined as:

(fas—2pq)/(2pq +¢)

The € value regularizes the estimation of heterozygote
excess frequency. This reduces the variance of the
estimation for cases of extremely low minor

allele frequency.

Hardy-Weinberg p-value estimate calculated using
genotype frequency. The value is calculated with 1 degree
of freedom and normalized to 100 individuals.

Cluster separation score

Mean of the normalized theta angles for the AA genotype
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Locus Summary Report - Column Descriptions

Column Description

Standard deviation of the normalized theta angles for the

AA_T_Std AA genotype

AB_T_Mean Mean of the normalized theta angles for the AB genotype

AB_T Std Standard deviation of the normalized theta angles for the
AB genotype

BB_T_Mean Mean of the normalized theta angles for the BB genotypes
Standard deviation of the normalized theta angles for the

BB_T_Std BB genotypes

AA_R_Mean Mean of the normalized r-values for the AA genotypes
Standard deviation of the normalized r-values for the

AA R _Std AA genotypes

AB_R_Mean Mean of the normalized r-values for the AB genotypes
Standard deviation of the normalized r-values for the

AB_R_Std AB genotypes

BB_R_Mean Mean of the normalized r-values for the BB genotypes

BB_R Std Standard deviation of the normalized r-values for the

BB genotypes
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Locus x DNA Report

Locus x DNA Report

To generate a Locus x DNA Report:

1. Run the Report Wizard by selecting Analysis | Reports
| Report Wizard.

The Report Type dialog appears.
2. Select Locus x DNA Report (Figure 72).

Report Wizard - Report Type I
Genotyping Report .
‘hat bype of report would you like to generate? I I | u ' ]' I I n a
= Final Report " Locus Summary
(" DM& Repaort * Locus x DA
Cancel | < Back | Mext > Finish

Locus x DNA Selected

3. Click Next.
The Destination dialog appears (Figure 79).
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Report Wizard - Destination I
Genotyping Report .
‘here would wou like to sawe your report? I | | u ' ’ I I n a

- oukput Path

|C:ITestData'|,Repositorv'l,Projects'l,GT'l,TestS j Browse. .. |

~ Report Mame
ITestS_LocusXDNn

Cancel | < Back | MHext > | Finizh

Destination - Locus x DNA

4. Browse to select an output path for your Locus x
DNA Report.

5. Areport name is generated by default. You can give your
Locus x DNA Report a different name by typing the name in
the Report Name text field.

Click Finish.

Your Locus x DNA Report (Figure 80) is saved with the name
and parameters you assigned to it in the location
you specified.
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Locus x DNA Report

Eﬂ Microsoft Excel - Test5_LocusXDNA.csy

I’:‘I_] File Edit “iew Insert Format Tools Data  Window  Help

NEFHRSISRIVE & 2@ J

Adobe PDF

2 = -4 &) W] eee - © | il

& snaglt [ | window B
by B ‘ Share As Application... | &2 WebEx Settings B foi| B
Al - e OPA
A | B [ ¢ [ 0o | E [T F T 6 ] [ J K L

OFA ILinkedGentrainFilePath
HurnanHag HurnanHapsa0h3_A bpm

0|Projectld  Testd_Loc Project Name
GenomeSt GenCall Software Version
B | Murnber DNAs

561466 Mumber Loci
oligoPoollcrecardType data

HurnanHag ilrmnlds
HurnanHag ilrmnStrand B T B
HurnanHag locuslds 1 2
HumanHag locusMames
HumanHag olicodeNames

ko oo ool wlra ko rafrara o ra ko | = 2 2 2 === = = 2 .

=] T
3 4

T
=} G

=]
7

T

]

T

HumanHag Gentrain Scores 0.725991 0703789 0.703789 0722008 0655455 0716146 0.887882 0712779 0.735
MlitoA1004 Mito A1055 Mitod1125 MitoAT 146 MitoA1 151 MitoA1230 MitoA1310 MitoA 1326 Mit ok

MitoA1004 MitoA1055 MitoA1125 MitoA1 146 MitoAT 181 MitoA1230 MitoA1310 MitoA1326 MitoA
9.05E+05 9.06E+03 9.04E+18 9.02E+03 9.05E+13 9.07E+05 9.02E+13 9.01E+IE 9.06E

HumanHag snps T/C ASG TiC T/C ASG AJG T/C ASG AJG
oligoPoolle GTS Locusdata

HurnanHag locus 1 2 3 4 =1 5 7 3
instituteLa plateWell imageDate oligoPoollcbundleld  status recordTypedata

151327100V G00010° Apr 07 20C HumanHag 151327100 0 calls A A A A
151327 100WG000107 Apr 0F 200 HumanHag 151327 100 0 Score_Call 0.3107 02904  0.2504 [}
151327 100WG000107Apr 07 20C HumanHag 151327100 0 calls A A A A
151327 100WG000107Apr 07 20C HumanHag 151327100 0 Score_Call 03107 02904  0.25904 0.
151327100V G00010" Mov 27 200 HurnanHag 151327100 0 calls A A A A
151327100WG00010° Moy 27 200 HurnanHag 151327100 0 Score_Call 0.3107 02904  0.2904 [}
151327100V G00010° Moy 27 200 HurmanHag 151327100 0 calls A A A A
151327100V G00010" Moy 27 200 HumanHag 151327 10C 0 Score_Call 0.3107 02904  0.2504 [}
151327 100WG00010 Moy 27 200 HumanHag 151327100 0 calls A A A A
151327 100WG00010 T May 27 200 HumanHag 151327 100 0 Score_Call 03107 02904  0.25904 0.
151327100V G00010" Mov 27 200 HurnanHag 151327100 0 calls A A A A
151327100WG00010° Moy 27 200 HurnanHag 151327100 0 Score_Call 0.3107 02904  0.28904 [}

Sample Locus x DNA Report
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Column The Locus x DNA Report is a comma-delimited text file (.csv file)
Descriptions that includes the columns described in Table 3.

Locus x DNA Report - Column Descriptions

Column Name Description

instituteLabel Customer's unique sample ID for the DNA sample.

plateWell Concatenation of the Sample Plate and Sample Well.

imageDate Imaging date for that sample.

oligoPoolld Name of the OPA (e.g., GS0001111-OPA)

bundleld Identifier of the bundle which includes the array barcode +
row + column + customer provided non-unique sample
name.

status Flag for whether or not these data came from the last run

through Autogenopipe (0 = last run, >0 = older runs)

recordType Identifies each row of data in the file as “calls” or
“Score_Call”. Each row of data in the file is for each DNA
sample; there will be two rows of data for each DNA
sample (one with “A”, "B"” or "H"” = call and another with
the corresponding Gencall score for that call)

data Actual data (calls or scores) for each DNA sample and locus

Part # 11319113 Rev. A



Reproducibility and Heritability Report 95

Reproducibility and Heritability Report

The Reproducibility and Heritability Report is the error output of
the GenomeStudio Genotyping Module.

To generate a Reproducibility and Heritability Report:

1. Select Analysis | Reports | Create Reproducibility and
Heritability Report.
The Reproducibility and Heritability dialog appears
(Figure 81).

Reproducibility and Heritability Report

Save in: I [ SampleSheets

L
o
sy

¥ 2 L

Desktop

Y

by Diocuments

EEEEEEEREERE OO
L0 0 0 O D

Y

. | [
by Mel File name: IestE Reproducibility and Heritability Report. cav j Save |
Save as type: II:SV Files [F.cav] j Cancel |

g

Figure 81 Reproducibility and Heritability

2. In the File Name text box, a default name appears for the
report. You can leave the name as it is or make changes.

3. Inthe Save In dropdown menu at the top of the screen or to
the left of the main window, browse to the location where
you would like to save the report.

4. Click Save to save the report.
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The View Reproducibility and Heritability Report dialog box
appears (Figure 82).

Wiould wou like ko view this Reproducibility and Heritability Report?

Yes | Mo |

Figure 82 View Reproducibility and Heritability

5. Do one of the following:

»  Click Yes to view the Reproducibility and Heritability Report.
The Reproducibility and Heritability Report appears
(Figure 83).

mn_fteproducibility_ierabiliby_feport.ide

3] pe [t Wew et fomat Inok  Dsta Wndow Heip  dobe POF
oo 8w - 0L KL oo - B aie =0 - |®m - O EEME % 0

J e 30 VE A DR-F T -
& Snaglt bt | Window -
= Y
A40 -
I B 1 C I o ] F I R H

A
1 Reproducibility and Hentability Report

2 | Foenarns: WReproducibility and Heritabilty Repon sy
2006

85347 AM  #LOCI= 4217 #DNAsS =100 ProjectMame = Report GenCall Version =830 Low GenCall Score Cutofl = 0.2500

3 |Run date- Tuesday Warch 20 2
4
5]
b Duplicate Reproducibiling
7 Repl_D8A_Name Rep2_OMNA_Narne # Correct #Erors Tetal Repro_Freg
Sample_1_ 201 [ 4201 1
Sampla_J_R A xm a3z 0 a78s
1 Sample 3R 4283 a 42683 i
1 Sample_&_R a1 z ana 0 Gan
1
RE]|
14 1. Haritahitity
Parert_DMA_Name  Chid_DNA_Name # Conuct ¥ Enars Tatal P Husitability Frag
Hamplo_2 a2 4 4 e
Sample_4 4311 o 4311 1
Pamntz_DOMNA_Name Child_DMA_Mame # Carmect # Emors Total F-PC Hentability ¥ rog
mple 6 Samplu_7 4273 b3 4294 05551
Sampls_0 Sample_10 =] x 4705 0.9935
Sampla_12 Sampla_13 254 x 4277 01995
Sample_14 Sample_15 Sample_16 4255 % 4792 0.9939

Figure 83 Sample Reproducibility and Heritability Report

»  Click No if you do not want to view the Reproducibility and
Heritability Report.
The Reproducibility and Heritability Report is saved at the
location you specified, but it does not display. You can return
to it later.

Part # 11319113 Rev. A



Column
Descriptions
and Examples

Reproducibility and Heritability Report

The following sections include Reproducibility Report column
descriptions, and examples of the three main report sections:

Duplicate Reproducibility
Parent-Child Heritability
Parent-Parent-Child Heritability

Duplicate Reproducibility Columns

Table 4 describes the columns of the Duplicate Reproducibility
section of the Reproducibility and Heritability Report.

Reproducibility and Heritability Report - Duplicate Reproducibility

Column
Rep1_DNA_Name
Rep2_DNA_Name

# Correct

# Errors

Total

Repro_Freq

Description
Name of the sample designated as replicate #1.
Name of the sample designated as replicate #2.

Number of loci with consistent replicate
genotype comparisons

Number of loci with inconsistent replicate
genotype comparisons

Number of total genotype comparisons (one genotype

comparison per locus per replicate pair). Does not include
enotypes with intensities that fall below the no-call

threshold (low GenCall Score Cutoff). Equals (# Correct

+ # Errors).

Reproducibility frequency, calculated as sqrt(1 - error rate).
The error rate does not include genotype calls that fall
below the no-call threshold.
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Table 5 is an example of the Duplicate Reproducibility section of
a Reproducibility and Heritability Report.

Example - Duplicate Reproducibility

Rep1 Genotype |[Rep2 Genotype # Correct # Errors Repro_Freq
AB AB 1 0 1
AA AB 0 1 0
AA BB 0 1 0
AA No call 0 0 NAN

Parent-Child Heritability Columns
Table 6 describes the columns of the Parent-Child Heritability
section of the Reproducibility and Heritability Report.
Reproducilbility and Heritability Report - P-C Heritability
Column Description

Parent_ DNA_Name Name of the sample designated as parent in a
P-C relationship.

Child_DNA_Name Name of the sample designated as child in a
P-C relationship.

# Correct Number of loci with consistent Parent-Child
genotype comparisons

# Errors Number of loci with inconsistent Parent-Child
genotype comparisons

Total Number of total genotype comparisons (one genotype
comparison per locus per Parent-Child pair). Does not
include genotype comparisons with intensities that fall
below the no-call threshold (low GenCall Score Cutoff).
Equals (# Correct + # Errors).

PC_Heritability_Freq Heritability frequency calculated as (# Correct / # Total)
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Table 7 is an example of the Parent-Child Heritability section of a
Reproducibility and Heritability Report.

Example - Parent-Child Heritability

Zaer:::ype Child Genotype |# Correct # Errors II:;(GZquritability

AA 0 1 0

AA 1 0 1

AA No call 0 0 NAN
Parent-Parent-Child Heritability Columns
Table 8 describes the columns of the Parent-Parent-Child
Heritability section of the Reproducibility and
Heritability Report.

Reproducilbility and Heritability Report - P-P-C Heritability
Column Description

Parent1_DNA_Name

Parent2_DNA_Name

Child_DNA_Name

# Correct

# Errors

Total

P-P-C Heritability Freq

Name of the sample designated as parent #1 in a
P-P-C relationship.

Name of the sample designated as parent #2 in a
P-P-C relationship.

Name of the sample designated as child in a
P-P-C relationship.

Number of loci with consistent Parent1-Child and Parent2-
Child genotype comparisons

Number of loci with inconsistent Parent1-Child or Parent2-
Child genotype comparisons

Number total of loci that contribute to the trio heritability
analysis. Does not include loci where Parent1, Parent2 or
Child have genotypes with intensities that fall below the
no-call threshold (low GenCall Score Cutoff).

Heritability frequency calculated as (# Correct / # Total)
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Table 9 is an example of the Parent-Parent-Child Heritability
section of a Reproducibility and Heritability Report.

Example - Parent-Parent-Child Heritability

Genotype | Genotype | Genotype | ¥ Correct | # Errors E;C'y
AA BB AB ! 0 1
AA AA BB 0 ! °
AA AB BB 0 1 °
AA No call AB 0 0 NAN
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Introduction

GenomeStudio provides visualization tools and detection
algorithms to analyze both single and paired samples for loss of
heterozygosity (LOH) and copy number (CN) changes.

In the GenomeStudio Genotyping Module, the primary tool for
displaying the results of LOH or CN analysis is the Illumina
Genome Viewer (IGV). For more information about the IGV, see
the GenomeStudio Framework User Guide.

This chapter describes the tools you can use for LOH and copy
number analysis:

B allele frequency

Log R ratio

Algorithm plug-ins
Autobookmarking plug-ins
CNV Analysis plug-ins
Column plug-ins
Report plug-ins

B Allele Frequency

The B Allele Freq for a sample shows the theta value for a SNP,
corrected for cluster position. Cluster positions are generated
from a large set of normal individuals. The B Allele Frequency
can also be referred to as “copy angle” or “allelic composition.”

It is easier to visualize genotyping data for all SNPs within a
chromosomal region using B Allele Freq rather than theta values.
This is true because B Allele Freq exhibits less locus-to-locus
variation than the theta values for a given sample.

The transformation of theta values to allele frequencies allows for
improved measurements and better visualization of both LOH
and copy number changes.

B allele freq is described by the following equation. B allele freq
=0 if theta < tAA
= 0.5 * (theta - tAA) / (tAB - tAA) if theta < tAB
= 0.5+ 0.5 * (theta - tAB) / (tBB - tAB) if theta < tBB
= 1 if theta >= tBB
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where:

tAA = mean theta value of all genotypes in the AA cluster
plotted in polar normalized coordinates

tAB = mean theta value of all genotypes in the AB cluster
plotted in polar normalized coordinates

tBB = mean theta value of all genotypes in the BB cluster
plotted in polar normalized coordinates

Figure 84 shows a comparison of plotting theta and B Allele Freq
for the same sample on chromosome 5. The B Allele Freq plot
exhibits less variation than the theta value plot. Notice the three
clusters representing two homozygote clusters and one
heterozygote cluster.

in the “IntensityOnly” category. These are
markers such as non-polymorphic probes
which do not provide genotypes, or SNP
markers showing unusual clustering
patterns during the standard

clustering process.

B Allele Freq is set to NAN for loci included
NOTE
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Log R Ratio
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Theta vs. B Allele Frequency

The Log R Ratio subcolumn is based on normalized intensity
data. In single-sample analysis mode, the Log R Ratio for a
sample is the log (base 2) ratio of the normalized R value for the
SNP divided by the expected normalized R value.

For loci included in GenomeStudio statistics such as Call Rate,
the expected R value is computed by linear interpolation of the R
value at the SNP’s theta value for a sample, relative to the R
values of the surrounding clusters.
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Because no clusters are generated for loci in the “Intensity Only”
category, the Log R Ratio for these loci is adjusted so that the
expected R value is based on the weighted mean of the cluster
itself. The Log R Ratio is displayed the same way for these loci as
it is for loci included in GenomeStudio statistics in tools such as
the IGV.

In paired-sample analysis mode, the Log R Ratio for a sample is

the log (base 2) ratio of the normalized R value for the SNP from
your subject sample divided by the normalized R value from your
reference sample. In this case, the R values from the clusters are
not used.

For example, if for a given sample and SNP with:

A theta value of 0.2
an AA cluster at theta=0.1, R=1.5
an AB cluster at theta = 0.4, R =25

The estimated R at theta for the sample is:
0.2is 1.5 + (0.2-0.1) * (2.5-1.5) / (0.4-0.1) = 1.83.

If the R value for the SNP is 1.6, the Log R Ratio is:
log, (1.6/1.83) = -0.196.

Figure 85 shows an example of a log R ratio plot.
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In Figure 85, a region of LOH is shown. This LOH event is
demonstrated by a decrease in the log R ratio. The red line in the
log R ratio plot indicates a smoothing series with a 200kb
moving average window.
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CNV Analysis

GenomeStudio includes a CNV analysis workflow and related
visualization tools which provide access to CNV algorithms and
allow you to display algorithm results for all samples across the
entire genome. CNV Analysis algorithms are provided as plug-
ins by lllumina and our partners.

A CNV Analysis computes CNV Value and CNV Confidence for
chromosomal regions in each sample. CNV Value usually
represents an estimated copy number, while CNV Confidence is
a relative score indicating confidence in the accuracy of the copy
number estimate.

Creatinga  To create a CNV analysis:

CNV Analysis 1. Go to Analysis | CNV Analysis.
The CNV Analysis dialog appears (Figure 86).

a3

— Create Mew CNY Analysiz

I j Calzulate Mew CHY Analyziz | CMY Analyzis Mame I

I~ Calculats Only Selected Samples ,@ /El | =]

Copy 0 | DarkRed =l

Copy 1 II:I DarkOrange j

Copy 2 |- D arkGreen j

Copy # 3 I- DarkBlue j

Copy # 4+ | I Blugviolet =
— Current CHY Analyses

Mame | “Yersion | Samplss | Created | Bins | Minimun I M aximum I

oK
r
CNV Analysis

2. Select a CNV algorithm from the dropdown list.
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You must have previously installed one or
NOTE more CNV analysis ﬁlug-ins in order for

them to appear in the dropdown list.

Select the Calculate Only Selected
Samples checkbox.

Change the CNV Analysis name.
Adjust the CNV Analysis input parameters.
Click Calculate New CNV Analysis.

The CNV analysis begins, and a progress message appears.

When the analysis is complete, the CNV Region

Display appears (Figure 87).

For more information about the CNV Region Display, see
“Viewing the CNV Analysis Region Display” on page 109.

In the CNV Analysis dialog, click OK.
The CNV Analysis dialog closes.
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To select the active CNV Analysis:
1. In the Current CNV Analyses area of the CNV Analysis

dialog, select the CNV analysis you want to make active.
2. Click OK.
The analysis you selected is now active.

The active CNV analysis is the analysis used in the CNV
Region Display and in the Full Data Table.

To delete a CNV analysis:
In the CNV Analysis dialog, right-click on the analysis you
want to delete and select Remove Analysis.
The analysis you selected is deleted from the list of available
CNV analyses.

The CNV Analysis Region Display is a heat map that shows copy
number values for all samples across the genome. Samples are
displayed on the X-axis and chromosomal position is displayed
on the Y-axis.

To view the CNV Analysis Region Display:

1. In the GenomeStudio main window, select Analysis | Show
CNV Region Display.

The CNV Analysis Region Display appears (Figure 87).
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CNY Region Display
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Sample ID; CMY Position: Yalue: Confidence:
CNV Region Display
% NOTE The active CNV analysis appears in the
CNV Analysis Region Display window.

The legend in the upper right of the CNV Region Display
window shows the colors assigned to bins that represent copy
number value ranges.

When you mouse over a region, information about that region
displays in the status bar at the bottom of the window.

To view data at a higher resolution, use the mouse wheel to
zoom in.
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To view CNV analysis data in the Full Data Table:
1. In the Full Data Table, select Column Chooser.

The Column Chooser dialog appears.

2. In the Hidden Subcolumns area, select CNV Value and
CNV Confidence.

Click Show.

4. Click OK.

The CNV Value and CNV Confidence Columns appear in the
Full Data Table

calculated differently by each CNV
algorithm. CNV Confidence may not be
computed by some CNV algorithms.

CNV Value and CNV Confidence are
]% NOTE

To convert CNV analysis data into bookmarks:

1. Inthe IGV, select View | CNV Analysis as Bookmarks.
The Display CNV Analysis dialog appears (Figure 88).

Display CNY Analysis =1 I

Select the CHY Analysis to Display a3 Bookmarks IcnvPart\linn 094 j

i~ Create Color Palette
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i
25 —— 35 [ D=rkEle =l [soi =t

35

L4

15 | I Brueivicler =l [soi

0k Cancel

Display CNV Analysis

2. Select the CNV Analysis to display as bookmarks.
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Plug-ins

Using Auto-
bookmarking
Plug-ins

3. Click OK.

The CNV analysis is converted into bookmarks and becomes
the active bookmark analysis in the IGV and ICB.

lllumina provides several types of plug-ins that you can use for
LOH visualization, copy number analysis, or other types of
analysis. Plug-ins are available from the GenomeStudio Portal.
You can install one or more plug-ins after installing the
GenomeStudio Framework and at least one software module.

Autobookmarking plug-ins are external code libraries that
create bookmarks in the IGV based on data that appears in
GenomeStudio tables and on chromosomal position
information. You can access autobookmarking plug-ins from
the IGV Analysis menu.

CNV Analysis plug-ins are external code libraries that create
CNV Analyses in GenomeStudio. For more information
about CNV analysis in GenomeStudio, see “CNV Analysis”
on page 107.

Column plug-ins are external code libraries that create new
subcolumns based on data that appears in GenomeStudio
tables. You can access column plug-ins by selecting Analysis
| Create Plug-In Column from the GenomeStudio
Genotyping Module main window.

Report plug-ins are customized report formats provided by
third parties.These plug-ins must be downloaded and
installed in the correct directory before they are available in
GenomeStudio.

You can view the bookmarks created by an autobookmarking
plug-in in the IGV, the ICB, and the Bookmark Viewer.

To apply autobookmarking algorithms to your data, perform the
following steps:

1.

After your data have been loaded into GenomeStudio,
select Tools | Show Genome Viewer to launch the IGV.

The IGV appears, with the Add Favorite Data Plots form
prominent (Figure 89).
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Figure 89 lllumina Genome Viewer

2. Select the data plots you want to view (Figure 90).
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Add Favorite Data Plots Form P[] I
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3. Click OK.
The IGV becomes prominent (Figure 91).
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4. Select Analysis | Run Autobookmark.
The Autobookmark Analysis dialog appears (Figure 92).
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¥ puto-Bookmark Analysis... -3l x|
Active Module: Genotyping

Select Auto-Bookmark Analysis Algorithm:

Algorithrn Marme | Author | Werzion | Description

ChromoZone MET Hllumnina,inc. 0.0 Dretects chromosomal aberations in single zample mode.

Harmozypgosity Detectar Hhrrina,ine. 1.03 Detects stretches of homozygosity (copy-neutral LOH] and LOH in single sample mode.
1| | i
Mame of Bookmark Analysis: I
Comments:

<< Freyious | Mext > |
|
Autobookmark Analysis

The autobookmarking algorithms you have installed appear in
the list of available algorithms.

5. Click an algorithm name to select an algorithm.
6. Enter a name for your bookmark analysis in the Name of
Bookmark Analysis text field.
The bookmark analysis name will be visible in the Data View
area under Bookmark Analyses.
You can display the results of any
NOTE bookmark analysis you have previously run
by clicking its name in the Bookmark
Analyses area.
7. Enter comments in the Comments text field.

8. Click Next to advance to the next dialog.

9. If the algorithm you want to use has editable properties,
make selections from the available options.
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You may not be able to edit the input
NOTE Earameters of some algorithms supplied
y Illumina.

If you cannot edit the input parameters,
you will see the following message
displayed in red, in the upper right-hand
corner of the dialog: Algorithm doesn‘t
expose input parameters.

Continue to Step 8.

10. Click Next.

11. Select the samples you want to include in this
autobookmarking analysis.
You can select all samples or any combination of samples
provided that pairs are selected for the paired sample
analysis (Figure 93).

1o/
Select Samples for Analysis:

Rep1_1[1] Rep?_1[16] PPC3_Parent2 [31] INA0046 [46] NADDET [51] &

Repl_2[2] PC1_Child [17] M&0032 [32] MNA0047 [47] NADDEZ [62] &

Repz_1[3] PC1_Parent [18] M&0032 [33] a004a [48] NAO0E3 [63] &

Repz_2[4] PC2_Chid [19] Redal [34] a0049 [45] NAO0E4 [E4] &

Rep3_1[5] PC2_Parent [20] Redal [35] Wa0050 [50] NAOODES [E5] &

Rep3_2 [6] PC3_Chid [21] M&0036 [36] Ma00sT [51] NAOODEE [E6] P~
Repd_1[7] PC4_Chid [22] M&0037 [37] Ma0052 [52] NAOOE? [E7] &

Repd_2 (8] PPCI_Child [23] 0033 [38] M&0053 [53] NAO0ES [65] 8 Unselect Al |
Repd_3[9] PPC1_Parent1 [24] MA0033 [39] MA0054 [54] MNADDES [B9] 8

RepS_1[10] PPC1_Parent2 [25] MA0040 [40] MA0055 [55] MADO7D [70] 8

Rep5_2 [11] PPC2_Child [26] MA0041 [41] 40056 [56] NADD7 [71] &

RepS_3[12] PPC2_Parent1 [27] MNA0042 [42] MNA0057 [57] NADD72 [72] &

Rep5_4 [13] PPC2_Parent2 [28] MN&0043 [43] 40058 [58] NADO73 [73] &

Repb_1 [14] PPC3_Child [25] M&0044 [44] 40059 [59] NADO74 [74] &

RepbE_2 [15] PPC3_Parent] [30] M&0045 [45] &00ED [60] N&0075 [75] &

4| | »

<< Previous | Nest »> | Close | 4'

Selecting Samples for Analysis

12. Click Next to advance to the next dialog (Figure 94).
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=10l
Select Chromogome for Analysis:
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Selecting Chromosomes for Analysis
13. Select one or more chromosomes for analysis.
You can select all chromosomes or any combination of
chromosomes.
14. Click Next to advance to the next dialog (Figure 95).

=1alx|

Press to Start Analpsis:

Stark | Aot |

<< Previoug | et |
2

Autobookmark Analysis

15. Click Start to run the autobookmarking analysis.
The algorithm progress bar appears.

The Algorithm Message Log shows the progress as the
algorithm is applied to your data.
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16. When the analysis is complete, a message appears in the

Algorithm Message Log (Figure 96).

¥ : puto-Bookmark Analysis...

Press to Start Analysis:

Aot |

Algorithm Meszage Log:

=0l x|

Analyzing sample "NAODS3 [33]".
Getting sample "NAODOS4 [34]" data. .
Analyzing sample "NAOD34 [34]".
Getting sample "NADODSS [95]" data
Analyzing sample "NAOD9S [95]".
Getting sample "MADDSE [I6]" data. .
Analyzing sample "NAODSE [96]".

Found 2 bookmarks.
Elapsed Analpzis Time = 0 Hours : 0 Minutes : 40 Seconds

Analysis is completel

4]

x>

<4 Previoug |

Cloze |

Analysis is Complete
17. Click Close.

Bookmarks appear in the IGV, the ICB, the Bookmark Viewer,

and the Full Data Table.

Using Column
Plug-Ins

All column plug-ins are accessed and run through the

GenomeStudio Genotyping Module main window. The results of

applying the column plug-ins appear in the Full Data Table, the

IGV, and the ICB.

To apply column plug-ins to your data, perform the
following steps:

1. In the GenomeStudio Genotyping Module main window,

select Analysis | Create Plug-In Column.

The Select Column Plug-In Form dialog appears (Figure 97).
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Select Column Plugin E4

A new calumn can be created by zelecting a ColurmnPlugin and a new Column name. GenomeStudio will create the new column by
passing the project data to the user designed algarithrm and populating the colurin with the results

A ColurmnPlugin iz an algorithm swritten in CH using the IColumnPlugin interface. [t allows the user to customize calculated columns
according to project specific data. Details of generating a ColurmnPlugin can be found in the documentation.

Mew Subcalumn Mame I a
M ame I Wersion I Author | Default Calumn Mame | D escription |
4] | i

— Calurnn Plugin Properties

=2l | =

Ok Cancel

A

Select Column Plug-In Form

2. Inthe column plug-ins table, click to select a row from the list
of available column plug-ins.

3. Type a name for the subcolumn in the New
Subcolumn Name text field.

4. Edit the pre-defined properties of a column by
clicking in the right-hand column of the Column Plug-In
Properties table and entering new values.

5. Click OK.

The new subcolumn is created and appears in the Full Data
Table. You can also view the results of applying this
algorithm in available visualization tools.
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Introduction

The GenomeStudio Genotyping Module user interface provides
tools for loading intensity files, running the clustering algorithm,
browsing loci, and displaying them graphically. Figure 98 shows
the default window configuration of the GenomeStudio

Genotyping Module.

Last=10:30PM  |Errors =10 Infa =17

Fle Edt View Analysis ool Widow Hel
[T = ) LR -]
SHP Graph 4 b | Full Data Table | P Table | Paired Sample Table |
oo & =
o B B ok 2} A1 A F ke @B @ Y LI
MitoA13106G
180F
::E: B Mame  |Address | Chr | Position Gz"“:‘” FracA | FracC | Fract. | FracT
1k MiGAIO0G.. 9098. M 10095 U280 0317 0203 019 036l
x4k MitoA10S5.. 9058.. M 1051 0703 0307 0287 0089 05
£ psol MitgA1125... 9038. M 11252 0703 0302 03% 0119 0223
5 MitoA1146.. 9015 M li4g8 07220 0277 0312 0453 0257
= oo MitoA1181... S047.. M 11813 0.347 0.124 0.257
40 MitoA1230.. 9065 M 12309 0318 0114 0249
0z 1310 ’ 1 [ 0.576 ] 0.144 ] 0.223 ]
0 MitoA1376.. 9014. M 13284 . 0312 043 0257
am P03 MitoA1375... 9059.. M 13781 07357 0312 0376 0.0% 0218
953 040 060 060 1 MitoAl473. 9065. M 14234 07433 03% 0342 0069 0233
Morm Theta MitgAl458... 9063. M 14583 0731z 043 0312 007 0178
MitoA15z1. 9031. M 15219 06644 0267 0297 0068 0267
MitgA1524... 9060. M 15245 06849 0257 , 0317 01s3 0272
Samples Table 4bx MitoA1530. 9044. M 15302 04777 02174 033 043 0248
- = r MitgAlS75... 9075. M 15759 07220 03] 0332 0099 022
RN R A MitoA159Z. 9020. M 15325 07038 0387 0244 0414 0259
MitgAL616... 9010. M 16183 06955 0393 0383 0100 0204
Index |  Sample 1D Gender Rows=561466 |Disp=561466 [sel=1 |Fiter=Fikter is not active.
T TSI3271004_.. Unfnown =
H 1513271005_... Unknown ||| Ervors Table
3 1513271004 _...  Unkniawn iy -
4 1513271005_...  Unknown L] o ol | 24 AT 24 | [ ] (59 ] (@) ® LI
B 1500271004 _ Unknown 3 = 3 v
6 151 B1005_... Unkn i ild(Re |2rEn aren
.- Lnknown Sl | e C’;"d;“ ChildiRep C’g‘? Re o Parent!/Rep Rep
ndex | Tvpe | plndex PEIYPE | Index GTypy
4 4|
Rows=6 [Disp=6 [Sel=7 [Fiter=Fiterisn| [Rows=0 Disp=0 [Sel=0 [Fiker=Filter is nok active.
Log
] Select All By Copy I Gave "% Clear | 22 arid |6 Errors [ 2y warnings [ 2) Infa[G) 1g |
Time Severity, | Messags [ source |
11/2j7008 10:29:24 ... THFO Loading snp data General
11/2/2008 10:29:58 ... INFO Copying temp File. General
11/2j7008 10:29:56 ... TNFO Reading CMY Data General
11/2/2008 10:29:58 ... INFO Setting Heredity and Replicates General
NFO A hew praject has been created. General
11/2/2008 10:30:01 ... TNFO Opeéned Tests Project Framework
11/2i2008 10:30:01 ... LOG Projest Load is complete General

Paelond

Manifests
@ Data
A Miscellaneous

GenomeStudio Genotyping Module Default View
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Detachable Docking Windows

Detachable docking windows provide a flexible way to
customize GenomeStudio’s user interface to suit your analysis
needs.

The following sections describe each of the Genotyping
Module’s detachable docking windows and their
component tabs.

Graph Window  The graph window contains the SNP Graph by default. In the
graph window, you can toggle among the SNP Graph, the
Sample Graph, the Errors Table, and the SNP Graph Alt.

SNP Graph

The SNP Graph plots all samples for the currently selected SNP
in the Full Data Table or SNP Table (Figure 99).

SMP Graph e
e [1]e o [ml[h @[ aln
reB08020

180

160

i : ) i

o
E 080
=]
Z  penf
0.40 -
0z
[
D L
yal 49 22
20
1 1 1 1 1
[ 0.zl .40 050 (D) 1
Marm Theta
SNP Graph
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Sample Graph

The Sample Graph (Figure 100) displays all SNPs for the
currently-selected sample in the Samples Table. The SNPs are

colored according to their genotype calls. Use the Sample Graph
to evaluate sample quality.

SMP Graph | Sample Graph | Errors Table | SMP Graph Alt X
il (L] ® o [ k€ O =B

1485978269_4

Morm R

MNorm Theta

Sample Graph
Errors Table

The Errors Table (Figure 101) lists any reproducibility errors or
parent-child heritability errors found in the data loaded
into GenomeStudio.

Eirers Table

=

T

Errer
Type

Chidio

B Inder Chidffen

i

Parert]
Chidipe.
o GType. ,,,‘”,,,

[Parnrtl] 2
| R | parerez
Gty | e

ParentijRap Parent?

il

| ooz | s
iadio! l e | e _

1

vimt] | Cgeml]  Sabel]  FitermPilen b ol tee.

Errors Table
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The columns in the Errors Table are listed and described

in Table 10.

Errors Table Columns

A Visible by
Column Description Type Default?
Error Index Row index of the error integer Y
Type of errog| ol
Rep—Reproducibility .
Error Type P-C—Parent-Child heritabilitl}\/ string Y
P-P-C—Parent-Parent-Child heritability
Child/Rep Sample index of the child sample involved .
Index in the error Integer Y
Child/Rep ?ﬁéﬁgl%lD of the child sample involved in string Y
Child/Rep For a parental relationship error, the .
GType genotype of the child. string Y
Parent1/Rep Sample index of the Parent1 sample .
Index invor\)/ed in the error Integer Y
Parent1/Rep ﬁwa?wngrlrEo)rOf the Parent1 sample involved string Y
Parent1/Re For a parental relationship error, the
GT P genotype of Parent1. For a replicate error, string Y
ype the genotype of replicate 1.
Sample index of the Parent2 sample .
Parent2 Index invoﬁ/ed in the error integer Y
Sample ID of the Parent2 sample involved .
Parent2 in the error string Y
For a parental relationship error, the
Parent2 GType |genotype of Parent2. For a replicate error, string Y
the genotype of replicate 2.
SNP Index gwcoliﬁrggmber of the SNP where the error integer Y
SNP Name Name of the SNP where the error occurred. string Y

GenomeStudio Genotyping Module v1.0 User Guide
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Data Table

SNP Graph Alt

The SNP Graph Alt (Figure 102) is an alternate SNP graph that
you can display along with the SNP Graph to compare different
views within GenomeStudio.

SMP araph | Sarmple Graph | Errors Table | SMP Graph Alt X
b ke |1 @ e | 0 ek
rz1517343
1k
L]
nanf @
»,
oeol %
[
E
[=3
= o4
0
i
4 32 14
1 1 1 1 1
[ 0.20 0.40 0.60 .30 1
Maormn Theta
SNP Graph Alt

The Data Table contains the Full Data Table by default. In the
Data Table, you can toggle between the Full Data Table, the SNP
Table, and the Paired Sample Table.

Full Data Table

The Full Data Table (Figure 103) contains all data for
every sample.

To sort the Full Data Table by any column:

1. Click the header of the column you want to use as a basis for
sorting the table.

2. Do one of the following:
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Click %1_ to sort by the column in ascending order.

Click ET to sort by the column in descending order.

Click %Jr to sort by multiple columns.

J Full Data Table} SNP Table 1 Paired Sample Table | 4 b x
BB EE D el @B @Y e

Tndex Mame Address | Chr Pasition Geszl:‘” Frac & Frac C Frac G FracT | GType | Score | Theta R GType | Score | Thet
1 MitoAl004... 9045.. M 10045 0.7280 0317 0.203 0119 AR 03107 00113 Al 03107 0.00a
2 MitoA1055 9058 ™M 10551 0.7038 0.307 0.287 0.089 Al 0.2904  0.0290 Af 0.2904  0.02:

| E— 25, 9 Ml liese ] 07008 0302 | D | 0.0310 |
4 MitoAl146... 9 .M 11468 0.7z20 0.277 0.257 A 03070 00157 S5.8391 | AA 0.0
5 MitoA1181 9047 ™M 11813 0.6955 0.272 0.257 Al 0.2831  0.0423  5.1321 | A& 0.2831  0.04
] Mitoal230... 9065.. ™M 12309 0.7161 0.318 0114 0,249 Al 03015 00251 39960 | AA 03015 001
7 MitoAl310.. 9017.. ™ 13108 0.5873 0.257 0.144 0.223 BB 08763 09516 0.9657 | AR 05763 0.04
& MitoA1326 901+ M 13264 0.7123 0.297 0,134 0.257 Al 02985 00256  A.0310 | A4 02935  0.02
9 MitoA1378 9059 ™M 13781 0.7357 0.312 0.094 0.218 LYy 0.3199  0.0427  1.2190 | A4 0.3199  0.04
10 MitoAl423.. 9063. M 14234 0.7433 0.356 0.068 0.233 A8 03273 00187 21243 | AR 03273 0,00
11 MitoA1455.. 9063.. M 14553 0.731z2 0.436 0.074 0.178 Al 03156 00230 1.4308 | NC 00134 0.05
12 MitoA1521 9031 ™M 15219 0.6644 0.267 0.168 0.267 Ly 0.2571  0.0801 S5.3567 | A8 0.2571  0.07
13 MitoAl524... 9060.. M 15245 0.6843 0.257 0.153 0.272 A 02741 00536 3.5263 | AR 0.2741  0.04
14 MitoAl530.. 9044.. M 15302 0.4777 0.277 0,139 0.243 AE 02446 09295 3.2703 | AR 02446 0.02
15 MitoA1575 075 ™M 15759 0.7220 0.317 0.099 0.252 Al 0.3070  0.0160 S5.7686 | A8 0.3070  0.01;
16 Mitoal592... 9020.. ™ 15925 0.7038 0,383 0114 0,259 Al 02904  0.0327  4.4950 | AA 0.2904 0,02
17 MitoAl&l6.. 9010.. ™ 16163 0.6955 0.343 0.100 0.204 AR 02831 00380 31160 | AR 02831 004!
13 MitoA1616 9035 M 16164 0.7220 0,333 0.i00 0.204 Al 03070 00145 2.3603 | A4 03070 0,01
19 MitoAl7386  9066.. M 1738 0.7161 0,393 0,159 0.204 Al 03015 00259 6.0207 | AA 03015 0,02
20 MitoA3349G  9031.. M 3349 0.7033 0.313 0,139 0.254 AR 02904 00303 6.6822 | AR 0.2904  0.03
21 MitoA3461G 9034 M 3481 0.7033 0.277 0124 0.193 Al 02904 00347 4.6341 | A4 0.2904 0,02
2z MitoA3S48G 9054 ™M 3548 0.6423 0.238 0.099 0.223 Al 0.2400  0.0991  5.4554 | A8 0.2400  0.07
23 MitoA3Fzla  9025.. M 3721 0.6955 0.292 0.139 0.238 A/ 02631 00337 5.9353 | AR 02631 0,03
24 MitoA4025G  9057.. M 4025 0.7033 0.302 0.104 0.2862 Al 02904 00332 7.3069 | A4 0.2004 003
i) MitoA4105G 9011 ™M 4105 0.6379 0.312 0.084 0.243 BB 0.2367 09220 2.5216 | BB 0.2367  0.90
26 MitoA4825a  9014.. M 4625 0.7038 0.332 0.10% 0.243 Al 02904 00375 4,193 | AA 0.2904 0027
‘ | |

[Rows=561466  |Disp=561466  [Sel=1 [Filer=Filter is nat active,

Full Data Table

The annotation columns of the Full Data Table are listed and
described in Table 11.

Full Data Table Columns

Visible by

Column Description Type Default?
Index Row index of the SNP integer Y
Name Name of the SNP string Y

Address Bead-type identifier integer Y

Chr Chromosome of the SNP string Y
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Full Data Table Columns (continued)

N Visible by
Column Description Type Default?
. Name of the manifest to :
Manifest which the SNP belongs string N
Position Chromosomal position of the integer N
SNP
: Score for that SNP from the
GenTrain Score GenTrain clustering algorithm float Y
Fraction of the A nucleotide
FRACA in the top genomic sequence float Y
Fraction of the C nucleotide
FRACC in the top genomic sequence float Y
Fraction of the G nucleotide
FRACG in the top genomic sequence float Y
Fraction of the T nucleotide in
FRACT the top genomic sequence float Y
The per-sample subcolumns of the Full Data Table are listed and
described in Table 12.
Full Data Table Per-Sample Subcolumns
N Visible by
Column Description Type Default?
GType Genotype of this SNP for the sample. string Y
Score Call score of this SNP for the sample. float Y
Normalized Theta-value of this SNP for the
Theta sample. float Y
The normalized R-value of this SNP for
R the sample. float Y
X Raw Raw intensity of the A allele. integer N
Y Raw Raw intensity of the B allele. integer N
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Full Data Table Per-Sample Subcolumns (continued)

Column

B Allele Freq

Log R Ratio

Top Alleles

Import Calls

Concordance

Orig Call

CNV Value

CNV
Confidence

Description

Normalized intensity of the A allele.
Normalized intensity of the B allele.

B allele theta value of this SNP for the
sample, relative to the cluster positions.

This value is normalized so that it is zero if
theta is less than or equal to the AA
cluster's theta mean, 0.5 if it is equal to the
AB cluster's theta mean, or 1 if it is equal to
or greater than the BB cluster's theta mean.

B Allele Freq is linearly interpolated
between 0 and 1, or set to NaN for loci
categorized as “intensity only.”

For loci included in GenomeStudio
statistics: the base-2 log of the normalized
R value over the expected R value for the
theta value (interpolated from the R-values
of the clusters).

For loci categorized as “intensity only”:
adjusted so that the expected R value is
based upon the weighted mean of the
cluster itself.

lllumina-designated top strand genotype

Genotype calls for the given sample
imported when the Import Allele Calls
feature is used.

Numeric correlation of the top allele call for
a SNP in the current project with the
imported allele call of a SNP from a
different project.

Genotype call of SNP and sample at the
time the project was originally clustered.

Estimate of copy number at individual locus

Level of confidence that the CNV value is
correct, based on the CNV algorithm used

GenomeStudio Genotyping Module v1.0 User Guide
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float

float

float

float

string

string

integer

string
float

float

Visible by
Default?

N

N
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SNP Table
The SNP Table (Figure 104) shows statistics for each SNP.

[ FullData Table [ GNP Table | Paired Sample Tabls | %

TN RN A= YHCE E TR - R M R
Index Hams Che | Postion |ChiTestl| Het |osren | aBFreq |BBFreq |callFreq| M0 | aux | 7€ | PPC | Rep g e somac | she

0o Excess Freq Erraors Errors Erraors
1 MitoA1004 M 10045 1.0000  0.0000  1.0000 00000 0.0000 1.0000 00000 0O a [1] a 03107 0.3107
2z MitoA1055 M 10551 1.0000  0.0000 1.0000 0.0000  0.0000 1.0000 0.0000 0 0 ] a 0.2904 02904
| LM 1125z [ 10000 [ 0.0000 | 1.0000 [ 0.0000 [ 0.0000 | 1.0000 [ 00000 o |0 |0 |0 ]

] Mitoallde... M 11488 1.0000  0.0000  1.0000 0Q.0000 Q0000 10000 00000 O a o a 03070 0.3070
5 MitoA1181 M 11813 1.0000  0.0000  1.0000 00000 0.0000 1.0000 00000 0O a a a 0.2831  0.2831
] MitoA1Z230 M 12309 1.0000  0.0000  1.0000 00000 0.0000  1.0000  0.0000 0 a o a 0.3015 03015
7 Mitoal310... M 13106 0.0000 -1.0000 0.5000 00000 Q5000 10000 05000 O a Q a 0.6763  0.8763
g Mitoal326... M 13284 1.0000  0.0000  1.0000 0Q.0000 Q0000 10000 00000 O a o a 0.2985  0.293%
] MitoA1378 M 13781 1.0000  0.0000  1.0000 00000 0.0000 1.0000 00000 0O a a a 03199  0.3199
10 MitoA1423 M 14234 1.0000  0.0000  1.0000 00000 0.0000  1.0000  0.0000 0 a o a 0.3273 03273
11 Mitoal458... M 14583 1.0000  0.0000  1.0000 00000 Q0000 05000 00000 O a Q a 03156 0.31%6
12 Mitoa1s21... M 15219 1.0000  0.0000  1.0000 00000 Q0000 10000 00000 O a o a 0.2571  0.2571
13 MitoA1524 M 15245 1.0000  0.0000  1.0000 00000 0.0000 1.0000 00000 0O a a a 02741 02741
14 MitoA1530 M 15302 0.0009 03333 0.5000 05000 0.0000 10000 0.2500 O a o a 0.2446  0.2446
15 MitoA1S75... M 15759 1.0000  0.0000  1.0000 00000 Q0000 10000 00000 O a Q a 03070 0.3070
1e Mitoa1592... M 15925 1.0000  0.0000  1.0000 00000 Q0000 10000 00000 O a o a 0.2904  0.2904
17 MitoAl616 M 16163 1.0000  0.0000  1.0000 00000 0.0000 1.0000 00000 0O a a a 0.2831  0.2831
18 MitoA1616 M 16164 1.0000  0.0000  1.0000 00000 0.0000  1.0000  0.0000 0 a o a 0.3070  0.3070
19 MitoAl736G M 1738 1.0000  0.0000  1.0000 00000 Q0000 10000 00000 O a Q a 03015 03019
20 MitoA3340G M 3349 1.0000  0.0000  1.0000 00000 Q0000 10000 00000 O a o a 0.2904  0.2904
21 MitoA3481G M 3481 1.0000  0.0000 1.0000 0.0000  0.0000  1.0000  0.0000 O a o a 0.2904 02904
22 MitnA3548G M 3548 1.0000  0.0000  1.0000 00000 0.0000  1.0000  0.0000 0 a o a 0.2400  0.2400
23 MitoA3721G M 7zl 1.0000  0.0000  1.0000 00000 Q0000 10000 00000 O a Q a 0.2831  0.2831
24 MitoAd025G M 4025 1.0000  0.0000  1.0000 00000 Q0000 10000 00000 O a o a 0.2904  0.2904
25 MitoA4105G M 4105 1.0000  0.0000 0.0000 00000 1.0000  1.0000 0.0000 O a o a 0.2367 02367
26 MitoA4625G M 4825 1.0000  0.0000  1.0000 0.0000  0.0000 10000 0.0000 0 a o a 0.2904 02904
‘

Rows=561466 ‘Disp=561466 |Sel=1 |Filter=Filter is not active,

SNP Table
The SNP Table columns are listed and described in Table 13.

SNP Table Columns

Visible by

Column Description Type Default?

Index Row index of the SNP integer Y

Name Name of the SNP string Y
Manifest Manifest from which this SNP was loaded string N
Chr Chromosome of the SNP string Y
Position Chromosomal position of the SNP integer N
Address Bead type identifier for this SNP integer Y
GenTrain Score |Measure of the cluster quality for the SNP float Y

Part # 11319113 Rev. A



SNP Table Columns (continued)

Detachable Docking Windows

- Visible by
Column Description Type Default?
Orig Score Original (unedited) GenTrain Score for SNP float Y
Flag indicating whether the SNP was edited
Edited after initial clusteringdpositions were integer Y
identified (1=> edited, 0=> unedited)
Measure of the cluster separation for
Cluster Sep the SNP that ranges between 0 and 1 float Y
Normalized Hardy-Weinberg p value
ChiTest 100 calculated using genotype frequency. The float Y
value is calculated with 1 degree of
freedom and normalized to 100 individuals.
Measure of the excess of heterozygotes for
the SNP (based on Hardy-Weinberg
Het Excess Equilibrium). O indicates no excess of float Y
heterozygotes. Negative values indicate a
deficiency of heterozygotes.
AA Freq Frequency of AA calls float Y
AB Freq Frequency of AB calls float Y
BB Freq Frequency of BB calls float Y
Call Freq Overall call frequency float Y
Minor allele frequency
If the number of AA < number of BB for a
Minor Freq sample, the frequency for the minor allele float Y
A for that sample is (2*AAs + ABs) for the
sample divided by (2*AAs + ABs + BBs) for
the sample across all loci.
Aux User-set auxiliary value for the SNP integer Y
Number of reproducibility errors for this
Rep Errors SNP as allele comparisons between integer Y
replicates.
Number of parent-child heritability errors
P-C Errors for the SNP compared among parent-child integer Y

genotypes.
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SNP Table Columns (continued)

- Visible by
Column Description Type Default?

Number of parent-parent-child heritability

P-P-C Errors errors for the SNP compared among integer Y
parent-parent-child genotypes.

AA T Mean Theta valge of the center Qf the AA cluster, float Y
in normalized polar coordinates

AA T Dev Standard deviatiqn in theta of the.AA float v
cluster, in normalized polar coordinates

AB T Mean Theta valge of the center Qf the AB cluster, float Y
in normalized polar coordinates

AB T Dev Standard deviatiqn in theta of the.AB float Y
cluster, in normalized polar coordinates

BB T Mean Theta valge of the center Qf the BB cluster, float v
in normalized polar coordinates

BB T Dev Standard deviation in theta of the' BB float Y
cluster, in normalized polar coordinates

AA R Mean R value' of the center of'the AA cluster, in float Y
normalized polar coordinates

AAR Dev Standa!’d deviation in R_of the AA cluster, in float Y
normalized polar coordinates

AB R Mean R value. of the center of_the AB cluster, in float Y
normalized polar coordinates

AB R Dev Standal_fd deviation in R.of the AB cluster, in float Y
normalized polar coordinates

BB R Mean R value. of the center of_the BB cluster, in float Y
normalized polar coordinates

BB R Dev Standa!’d deviation in R'o1c the BB cluster, in float Y
normalized polar coordinates

SNP Nucleotide substitution for the SNP on the string N
lllumina top strand

ILMN Strand Design strand designation string N
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SNP Table Columns (continued)

- Visible by
Column Description Type Default?
Customer . . .
Strand Customer strand designation string N
Top Genomic | Sequence on the top strand around .
Sequence the SNP string N
Bead type unidentified for the second .
Address 2 allele (only used for Infinium I) string N
User-specified comment. (Right-click in the
Comment column to view the context menu to set string N
this value)
Norm ID Normalization ID for the SNP integer N
. Hardy-Weinberg Equilibrium score for
HW Equil the SNP float N
Concordance Measure of agreement between two integer N

genotypes from the same SNP locus

SNPs and nonpolymorphic probes falling in
known CNV regions. This column is
automatically populated with information
from the product manifest and may not be
CNV Region current because the number of known CNV integer Y
regions is constantly changing.

This column is for informational
purposes only.

Number of expected clusters for a locus:

1 for nonpolymorphic probes
2 for mitochondrial DNA and Y loci
3 for any other loci
Exp Clusters integer Y
This column is automatically populated
with information from the product manifest.

This column is for informational
purposes only.
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Table 13 SNP Table Columns (continued)

Column Description Type

Visible by
Default?

Intensity Only | GenomeStudio statistics such as Call Rate integer

Indicates what type of information is
available for a locus.

1 = Locus with intensity information only
that is not included in GenomeStudio
statistics such as Call Rate

0 = Locus with intensity and genotyping
information that is included in

This column is automatically populated
with information from the product
manifest., but is also editable.

This information has been determined
based on Har)Map samples and therefore
may not apply to a different sample set of
interest.

Paired Sample Table

The Paired Sample Table (Figure 105) shows statistics for

paired samples.

Full Data Table | 5P T2ble | Paired Sample Table |
ARl A NEG R YHCL RN R g
Index Name SHP. Address | Chr Position
1 MitoA1004 [Tic] S04 M 10045
2 MitoA1055 [a/a] 2058 M 10551
[ B
4 [ Q019 M 11486
] MitoAl181... [A/G] 9047 M 11813
] MitoA1230 [a}a] Q065 M 12309
7 MitoA1310 [Tic] Q017 M 13106
=] MitoA1326 [a)a] o014 M 13264
9 MitoAl37E... [Afa] 9059.. M 13781
10 MitoAl423... [A/G] Q069.. M 14234
11 MitoAl456... [A/G] 9069.. M 14583
12 MitoA1521 [aa] 9031 M 15219
13 MitoA1524 [Tic] [060 M 15245
14 MitoAl530... [Afa] 9044 . [ M 15302
15 MitoAl575... [TIC] 9075, [ ‘M 15759
1e MitoA1592... [A/G] Q020.. M 15925
17 MitoAl616... [A/G] o010, M 16163
18 MitoA1616 [aa] Q035 M 16164
19 MitoA1738G  [AfG] S066 M 1738
20 Mitoa3349ac  [Afa] 9031.. M 3349
zl Mitoa3461G  [AfG] Q034.. M 461
22 MitoA3543G  [A/G] 9054.. M 3548
23 MitoAZ721G  [TIC] 29025 ... | ‘M 3721
24 MitoA4025G  [TfC] 9057 M 4025
25 MitoA4105:  [A/G] Q011 M 4105
26 Mitoad8256  [Afa] 9014 | ‘M 4825
1
Rows=561466  |Disp=561466 |Sel=1 |Fiter=Filer is not active,

Figure 105 Paired Sample Table
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The Paired Sample Table columns are listed and described in
Table 14.

Paired Sample Table Columns

Column Description Type \I;zil‘g:]eltgy
Index Row index of the SNP integer Y
Name Name of the SNP string Y
SNP SNP string Y
Address Bead-type identifier for the SNP integer Y
Chr Chromosome of the SNP string Y
Position Chromosomal position of the SNP integer N
The Paired Sample Table also includes per-pair subcolumns,
which are populated from the Reference to Cluster and
Reference columns of the Sample Sheet. The pairing number (for
example, Paired Sample 1) and sample names appear above the
subcolumn list in the Paired Sample Table. The subcolumns are
described in Table 17.
Paired Sample Table Per-Pair Subcolumns
Column Description Type \I;zil‘g:]eltgy
Theta Ref. Value of theta for the reference sample float Y
Theta Sub. Value of theta for the subject sample float Y
[dTheta sub-ref] Absolute value of the difference between float Y
subject and reference theta values
Allele Freq Ref. |Allele frequency of the reference sample float Y
éﬂgle Freq Allele frequency of the subject sample float Y
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Paired Sample Table Per-Pair Subcolumns (continued)

N Visible by
Column Description Type Default?
Absolute value of the difference between
|dﬁIIeI?Freq subject and reference allele float Y
sub-ref| frequency values
R Ref. Value of R for the reference sample float Y
R Sub. Value of R for the subject sample float Y
Log2 (Rsub/ Log base 2 of the ratio of subject and
float Y
Rref) reference R values
GType Ref. Genotype of the reference sample string Y
GType Sub. Genotype of the subject sample string Y
LOH Score Erobability that there is loss of float Y
eterozygosity in a region of interest
CN Esti Estimate of the actual copy number at an
stimate individual locus float Y
Statistical confidence level between 0 and
1 indicating whether or not a copy number
. change has occurred. Values of
CN Shift approximately 1 indicate no copy number float Y
change. Values of approximately O indicate
copy number change.
Samples Table The Samples Table (Figure 106) contains information for each

DNA sample loaded into GenomeStudio. The Samples Table has
the same column re-ordering properties as the SNP Table.
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Samples Table
@ BBy Sat gy A [ el oY el B - &) H] W

4

[ =

Index Sample ID Gender pOS Grn | pS0 Grn | p95 Grn [ p0S Red | pS0 Red | pos

1 1513271004 _...  Unknown 0 2846 G756 0 922 SO0 |

2 1513271005_...  Unknown 0 2471 Fa0a 0 934 67s

3 1513271004_... Unknown 0 2546 g756 0 22 =N

4 1513271005_...  Unknown 0 2471 Fa0a 0 934 67s

5 1513271004 _ ... Unknown 0 2846 G756 0 922 59C

& 1513271005_...  Unknown 0 2471 Fa0a 0 934 67s

=

<| | I
Rows=6 |Disp=6 |Sel=0 |Filter=Filter is not active.
Figure 106 Samples Table
Jable 16 Samples Table Columns

N Visible by
Column Description Type Default?

Index Row index of the sample integer Y
Sample ID Sample identifier string Y
Gender User-specified gender for the sample string Y
pO5 Grn 5th percentile of A-allele intensity integer Y
p50 Grn 50th percentile of A-allele intensity integer Y
p95 Grn 95th percentile of A-allele intensity integer Y
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Samples Table Columns (continued)

Column Description Type Vljiseigjlf?y
p05 Red 5th percentile of B-allele intensity integer Y
p50 Red 50th percentile of B-allele intensity integer Y
P95 Red 95th percentile of B-allele intensity integer Y

10th percentile GenCall score over all SNPs
for this sample.
p10 GC float Y
If displayed as 0.000, this column needs to
be manually recalculated.

50th percentile GenCall score over all SNPs
for this sample.
p50 GC float Y
If displayed as 0.000, this column needs to
be manually recalculated.

Reproducibility error rate for this sample,
calculated as 1 - sqrt(1 - errors/
max_possible_errors). Errors and
Rep Error Rate |max_possible_errors do not include float Y
genotype calls that fall below the no-
call threshold. If displayed as 0.000, this

column needs to be manually recalculated.

Parent-child heritability error rate for the
PC Error Rate |sample. If displayed as 0.000, this column float Y
needs to be manually recalculated.

Parent-parent-child heritability error rate for
PPC Error Rate |the sample. If displayed as 0.000, this float Y
column needs to be manually recalculated.

Percentage of SNPs (expressed as a
Call Rate decimal) whose GenCall score is greater integer N
than the specified threshold.

Arbitrary integer you can use to
A differentiate and/or sort samples. Use the
ux ! "
context menu to set this value by right-
clicking anywhere in the Samples Table.

integer N
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- Visible by
Column Description Type Default?

Genotype for this sample for the SNP .

Genotype currently selected in the SNP Table. Integer N
GenCall score for this sample for the SNP .

. currently selected in the SNP Table. Integer N

Sample Name | Sample name string N

Sample Group |Sample group string N

Sample Plate Sample plate string N

Sample Well Well within the sample plate string N
Estimated gender of the individual from .

Gender Est which the sample was acquired string N
Displays a note (“Needs Requeue”) if the

Requeue Status |sample is marked to be requeued, string N
otherwise this column is blank.

Concordance Concordance across all SNPs for float N
this sample

Ethnicity Ethnicity of the individual from which this string N
sample was acquired

Age Age of the individual from which this integer N
sample was acquired

Weight YX_eight in kg of the individual from which string N

is sample was acquired
. Height in meters of the individual from .

Height which this sample was acquired string N

Blood Pressure |Systolic blood pressure of the individual .

Systolic from which this sample was acquired Integer N

Blood Pressure | Diastolic blood pressure of the individual .

Diastolic from which this sample was acquired Integer N

Blood Type Blood type of the individual from which this string N

sample was acquired
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Samples Table Columns (continued)

- Visible by
Column Description Type Default?
Phenotype Positive phenotype 1 of the individual from !
Pos 1 which thﬁ sample was acquired string N
Phenotype Positive phenotype 2 of the individual from .
Pos 2 which th!:; sample was acquired string N
Phenotype Positive phenotype 3 of the individual from "
Pos 3 which th!:; sample was acquired string N
Phenotype Negative phenotype 1 of the individual !
Neg 1 from whicﬁ this sample was acquired string N
Phenotype Negative phenotype 2 of the individual .
Neg 2 from whicﬁ this sample was acquired string N
Phenotype Negative phenotype 3 of the individual .
Neg 3 from whicﬁ this sample was acquired string N
User-defined field in which you can record
custom comments.
Comment This field maintains a list of all previously- string N
entered comments. You can access
comments from the context menu by right-
clicking from within the column.
. Tissue source of the individual from which .
Tissue Source yic sample was acquired string N
Number of loci on which this sample is '
Calls being called integer N
Number of loci on which this sample is not .
No Calls being called integer N
Excluded 1 = Sample is excluded integer N

0 = Sample is included
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The samples table also includes per-manifest subcolumns. The
manifest name (for example, HumanHap300) appears above the
subcolumn list in the Samples Table. The subcolumns are
described in Table 17.

Samples Table Per-Manifest Subcolumns

Column Description Type \éies_::::‘elt?y
Barcode number of the Universal Array
Sentrix ID Product to which this sample was string Y
hybridized
Sentrix Position |Section/bundle on the product string Y
Imaging Date |Date on which the product was scanned. string N
Scanner ID L%gizgisggnner on which the product string N
PNT Groen  Geen PN seting of g scamerenvhich jeger
PMTRed o e wadscammed o o M integer N
Software Version of the BeadScan software used to .
Version scan the product string N
User PC on which the redect wasscanned - | sting N
p05 Grn 5th percentile of A-allele intensity integer N
p50 Grn 50th percentile of A-allele intensity integer N
p95 Grn 95th percentile of A-allele intensity integer N
p05 Red 5th percentile of B-allele intensity integer N
p50 Red 50th percentile of B-allele intensity integer N
p95 Red 95th percentile of B-allele intensity integer N
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Samples Table Per-Manifest Subcolumns (continued)

.. Visible by
Column Description Type Default?
10th percentile GenCall score over all SNPs
p10 GC for this sample. If displayed as 0.000, this float N
column needs to be manually recalculated.
50th percentile GenCall score over all SNPs
p50 GC for this sample. If displayed as 0.000, this float N
column needs to be manually recalculated.
Percentage of SNPs (expressed as a
Call Rate decimal) whose GenCall score is greater float N

than the specified threshold.

Context Menu LIMS Options

The following LIMS options are available in the Samples Table

context menu if you are logged into LIMS:
LIMS Actions
Update Project From LIMS
Send Requeue to LIMS
Set to Needs Requeue
Clear Needs Requeue
Export Cluster Positions to LIMS

Update Project from LIMS

For more information about the LIMS options available from the
Samples Table context menu, see Context Menus on page 155

of this manual.

Part # 11319113 Rev. A



Detachable Docking Windows 143

Project The Project window (Figure 107) identifies the manifest(s) loaded

Window  for your project and has a data section that identifies all of the
Universal Array product barcodes used in your project. You can
expand a barcode and view the samples loaded on that
Universal Array product by clicking the + to its left. Double-
clicking a sample brings up the Image Viewer, which displays the
corresponding array image if the image is available in the same
directory as the intensity files.

Praject

.:‘:_;_- Mame: Tesks

-- banifests
--i Data

- A Miscellaneous

J7aloug

Project Window
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Log Window  The Log window (Figure 108) is a simple console providing
feedback on GenomeStudio processes. The Log window
displays errors in red.

iog . K
[0 Sekect 40 B3 Coor B Sove "G Oow | BN Gt [€ Evors |1\ Warmngs [ ) tnfo [ J) Log
Severty | Mestage [suree I |
1E[2[3008 A4S I8 BM TNEC: ey Cpas Bubared e ]
BA538PM IO Leading MIREASE. .. Ganersl
AL NPM IO Sorting gere annctations Fles.. Ganersl
AR RO Firem) lm e bromGoruarmhmgend Fomed Grrmesl
BAS9PM IO Firing the GancmelosdFnished event Ganersl
L2000 5457 EM | INFO Human: Buld 6. | Gansme & badsd Gasnersl
AN[T(T000 S0126 M LOG. Comatnc] CMY aniabysi. s j
st = T:01 PM Errorim | :“\In-ﬂ o=
Log Window

Log Window Options

Toolbar Button

Option Function (if used)
Select All Selects all log entries D
Copy Copies log entries to the clipboard

Save Saves all log entries n
Clear Clears all log entries K
Grid Toggles the grid on and off

Time Displays the time the log entry was generated

Severity Displays the severity of the log entry

Message Displays the text description of the log entry

Source Displays the source of the log entry
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The following tables list the selection available from the
GenomeStudio Genotyping Module’s main window menus (and
corresponding toolbar buttons).

Table 19 describes File Menu functions.

File Menu Functions

Selection

Function

Toolbar Button
(if used)

New Project

Open Project

Save Project

Save Project Copy As

Close Project

Load Additional
Samples

Import Cluster Positions

Opens a new project

Opens a previously saved project

Saves all current information in this project,
SO you can return to it later

Displays the Save Project Copy As dialog,
in which you can specify a file name and
location to save a copy of the current
project that does not include currently-
excluded samples.

Closes the current project and returns to

the start screen of the Genotyping Module.

Opens the GenomeStudio Project Wizard
to the Loading Sample Intensities page,
which allows you to use a sample sheet to
load sample intensities, or load sample
intensities by selecting directories with
intensity files.

Opens to the last directory used to load
clusters, so that you can choose a data file
from which to import cluster positions.

GenomeStudio Genotyping Module v1.0 User Guide
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File Menu Functions (continued)

Toolbar Button

Selection Function (if used)

Allows you to export cluster position data
to an *.egt file using the following options:

For selected SNPS—allows you to
Export Cluster Positions export cluster position data for
selected SNPs only.

For all SNPS—allows you to export
cluster position data for all SNPS.

Export Cluster Position | Displays a list from which you can choose

to LIMS to export cluster positions data to LIMS.
. Allows you to export a manifest as a

Export Manifest * cov file.

Update Project from Allows you to update the project

LIMS from LIMS.

Import Phenotype Allows you to import phenoty#oe

Information from File information for your samples from a file.

Opens the Windows Page Setup dialog,
which you can use to set up the page
properties and configure the

printer properties

Page Setup

Opens the Print Preview window, from
Print Preview which you can preview how the selected
graph will print

Displays the Print dialog. Use this dialog to
Print select print options for the currently

displayed graph

Allows you to select a project you have

Recent Project recently worked on

Exit Closes GenomeStudio

Part # 11319113 Rev. A



Main Window Menus

Table 20 describes Edit Menu functions.

Edit Menu Functions

Toolbar Button

Selection Function (if used)
Cut Cuts the current selection
Co Copies the current selection to
Py the clipboard

Pastes the current selection from
Paste the clipboard
Select All Selects all rows and visible columns in the

current table

Table 21 describes View Menu functions.
View Menu Functions

Selection Function Toolbar Button

(if used)

Save Current View
Restore Default View

Save Custom View

Load Custom View

Log

Project

Allows you to save the window
configuration of the open project

Restores the default window configuration

Allows you to save a custom
window configuration

Allows you to load a previously-saved
window configuration

Shows or hides the Log window

Shows or hides the Project window

GenomeStudio Genotyping Module v1.0 User Guide
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Table 22 describes Analysis Menu functions.

Analysis Menu Functions

Selection

Function

Toolbar Button
(if used)

Auto Exclude Samples

Exclude Samples by
Best Run

Cluster All SNPs

Update SNP statistics
Edit Replicates

Edit Parental
Relationships

Update Heritability/
Reproducibility Errors

Automatically evaluates each sample and
determines its suitability for inclusion based
on overall intensity. Excludes under-
performing samples.

Samples that have been processed more
than once appear in the Samples table
multiple times. These samples can be
identified by their matching Sample IDs.

Using Exclude Samples by Best Run, only
the sample with the highest GC10 or GC50
score for each particular sample ID will be
included. The other samples with that
sample ID will be excluded.

Initiates clustering or reclustering based on
the samples in a project and determines
the resuﬁcing genotype score for each
locus. Clustering over-rides any cluster files
that may have been used at project
creation

Updates SNP statistics

Allows you to edit, include, or exclude
replicates for a sample

Allows you to edit, include, or exclude P-C
and P-P-C relationships for a sample

Updates replicate, P-C, and P-P-C
heritability information in various columns
and reports

@
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Analysis Menu Functions (continued)

Toolbar Button

Selection Function (if used)
Allows you to create any of the following:
Reproducibility and Heritability Report
Final Report
Reports DNA Report

View Controls
Dashboard

View Contamination
Dashboard

Paired Sample Editor
Calculate Paired Sample
LOH/CN

Show Genome Viewer

Import Allele Calls

Export Allele Calls

Remove Imported Allele
Calls

Create Plug-in Column

Locus Summary Report
Locus x DNA Report
Custom Reports (if installed)

Displays the controls dashboard.

Displays the contamination controls
dashboard for GoldenGate data.

Displays the Paired Sample Editor dialog,
from which you can edit the list of paired
samples.

Calculates LOH and copy number-related
scores for paired samples.

Displays the lllumina Genome Viewer

Displays the Import Allele Calls dialog,
which allows you to select a directory from
which to import allele calls

Displays the Export Allele Calls dialog,
which allows you to select a directory to
which you want to export allele calls

Removes imported allele calls from
the project.

Displays the Select Column Plug-In Form
dialog, from which you can select an
algorithm-based column plug-in. You can
use the column plug-in to create a

new subcolumn.
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Table 23 describes Tools Menu functions.
Tools Menu Functions

Selection Function 'I_'oolbar Button
(if used)

Displays the Project Properties window in
Options | Project which you can make changes to
project settings.

Opens the GenomeStudio Options
window in which you can select

Options | GenomeStudio options, including the

GenomeStudio maximum number of project files and
display attributes such as font name, size,
and style.

Allows you to select storage and

Options | Module memory options.

Table 24 describes Windows Menu functions.

Windows Menu Functions

Selection Function Toolbar Button
(if used)

The Window menu is populated with a list of available windows to
display. Windows marked with a check mark are currently displayed.

Table 25 describes Help Menu functions.

Help Menu Functions

Selection Function Toolbar Button
(if used)

Brings up the About box for your currently-
installed GenomeStudio modules, which
contains version information and the
Software Copyright Notice.

About GenomeStudio
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Graph Window Toolbar

Table 26 lists GenomeStudio’s Genotyping Module graph
window toolbar buttons and their functions.

Graph Window Toolbar Buttons & Functions

Toolbar Button

Function(s)

A

Polar coordinates—Displays locus using polar coordinates.

Cartesian coordinates—Displays locus using
Cartesian coordinates.

Plot normalized values—Allows you to toggle
normalization on or off in the SNP Graph.

Make dots larger—Makes each dot representing an
individual locus appear larger on the screen.

Make dots smaller—Makes each representing an
individual locus appear smaller on the screen.

Copy plot to clipboard—Copies the current plot to the
clipboard.

Shade call regions—Applies colored shading to each
cluster.

Loci falling within the dark shaded region of each color
are considered to be within the call range (above the
GenCall Score threshold).

Loci displayed within the light shaded region of each
color are considered to be outside of the call range.

Default mode—Toggle this button on to activate an arrow
cursor that allows you to select samples in the graph
window with a rectangle.

Pan mode—Toggle this button on, then drag the graph in
the direction you want.
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Graph Window Toolbar Buttons & Functions (continued)

Toolbar Button Function(s)

o Lasso mode—Toggle this button on to draw a lasso to
T select samples in the graph window.

Zoom mode—Toggle this button on to zoom in or out in
the graph window. When toggled on, the cursor changes to
p a +, allowing you to zoom in to the graph. Pressing the Ctrl

key on your%eyboard while in this mocj; allows you to
zoom out.

Automatically scale X-axis—Automatically scales the X-

& axis (for the currently displayed graph only).
I"'I Automatically scale Y-axis—Automatically scales the Y-axis

(for the currently displayed graph only).
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Table Windows Toolbar

Table 27 lists and describes GenomeStudio’s Genotyping
Module Table Windows toolbar buttons and their functions.

Table Windows Toolbar Buttons & Functions

Toolbar Button Function(s)

Calculate—(Samples Table only) Calculates all samples.
This button only appears if there are samples that need to
be calculated.

B Select all Rows—Highlights all the rows in the table.

Copy to Clipboard—Copies the selected columns or rows
to the clipboard.

iy

r Export to File—Exports the selected item(s) to a file.
s Import Columns—Imports sample data from a file
E you specify.
Al Sort Column (Ascending)—Sorts columns in the sample
Z table in ascending order.
ET Sort Column (Descending)—Sorts columns in the sample
table in descending order.
A* Sort by Column(s)—Allows you to sort the sample table
£1 data by a column or columns you select.
Line Plot—Displays a line plot of the table data.

(%]

Scatter Plot—Displays a scatter plot of the table data.

L2

Histogram—Displays a histogram of the table data.
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Table Windows Toolbar Buttons & Functions (continued)

Toolbar Button Function(s)

ﬁ Box Plot—Displays a box plot of the table data.

Frequency Plot—Displays a frequency plot of the
table data.

E Pie Chart—Displays a pie chart of the table data.

E Heat Map (Full Data Table only)—Allows you to generate
a new heat map or open an existing heat map.

'.3‘}1 New subcolumn—Allows you to create a new subcolumn.

Column Chooser—Displays the Column Chooser dialog

=
—1

box.
Tm Filter Rows—Displays the Filter Table Rows dialog box.
éf Clear Filter—Removes the filter.
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Context Menus

The tables in this section describe context menu selections for
the GenomeStudio Genotyping Module.

Table 28 describes graph window context menu selections.

Graph Window Context Menu

Selection

Description

Define AA cluster using selected SNP

Define AB cluster using selected SNP

Define BB cluster using selected SNP

Cluster this SNP

Cluster this SNP Excluding Selected
Samples

Configure Mark.

Mark Selected Points - <Add New>

Clear Marks - <All>
Exclude Selected Samples

Include Selected Samples
Show Legend
Show Excluded Samples

Auto Scale Axes

GenomeStudio Genotyping Module v1.0 User Guide

Uses the selected sample(s) to determine
the size and position of the AA
genotype cluster.

Uses the selected sample(s) to determine
the size and position of the AB
genotype cluster.

Uses the selected sample(s) to determine
the size and position of the BB
genotype cluster.

Determines cluster locations and score for
each locus.

Determines the cluster locations for each
locus except those you have excluded.

Marks selected samples in a color
you choose.

Allows you to create a new mark.
Clears all marks.

Excludes selected samples from
the genoplot.

Includes selected samples in the genoplot.
Displays the genoplot marks legend.
Shows excluded samples.

Automatically scales the axes.

155



156 CHAPTER 8
User Interface Reference

Graph Window Context Menu (continued)

Selection Description

Launches the Graph Control

Properties Settings dialog.

Table 29 describes Full Data Table context menu selections.

Full Data Table Context Menu

Selection Description

Shows only selected rows in the Full
Show Only Selected Rows Data Table.
Configure Marks Configures marks.

Creates a new mark and marks
Mark Selected Rows | <Add New> celocted rows.
Select Marked Rows Selects marked rows.
Clear Marks | <All> Clears all marks.

Table 30 describes SNP Table context menu selections.

SNP Table Context Menu

Selection Description

Cluster Selected SNP Clusters a selected SNP.

Zero Selected SNP Zeroes a selected SNP.

Set Aux Value Sets the aux value of a SNP.

Show Only Selected Rows Shows only selected rows in the SNP Table.
Configure Marks Configures marks.

Mark Selected Rows | <Add New> Creates a new mark and marks

selected rows.

Select Marked Rows Selects marked rows.
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SNP Table Context Menu (continued)

Selection

Description

Clear Marks | <All>

Clears all marks.

Table 31 describes Samples Table context menu selections.

Samples Table Context Menu

Selection

Description

Exclude Selected Sample
Include Selected Sample

Recalculate Statistics for Selected
Sample

Recalculate Statistics for All Samples

Estimate Gender for Selected Samples

Display Image

Set Aux Value

Sample Properties

Upload Selected Samples to Illumina
Controls Database

GenomeStudio Genotyping Module v1.0 User Guide

Excludes the selected sample
Includes the selected sample

Recalculates statistics for selected samples

Recalculates statistics for all samples.
Estimates gender for the selected samples.

Image will be displayed only if you have
access to the *.icgt ile, the *.locs (locus)
file, the *.xml file, and either the *.jpg or
* tif image file for the sample or

sample section.

Sets the aux value of a sample.

Opens the Sample Properties dialog, from
which you can change values for sample
data, such as sample group, sample name,
gender, and phenotype properties, or
change the path to associated image files.

Allows you to upload selected samples to
the lllumina Controls Database.
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Samples Table Context Menu (continued)

Selection Description

Update Project from LIMS—Updates the
current project with the most recent
information available in the LIMS database.

Send Requeue to LIMS—Sends

LIMS Actions - Contains a subset of information about a requeued sample to
actions related to LIMS. The LIMS Actions the LIMS database. q P

menu option and its related suboptions
are only available if you are logged into

LIMS. Set to Needs Requeue—Adds a note in

the Requeue Status column for a sample
that this sample needs to be requeued.

Clear Requeue—Clears the requeue note
in the Requeue Status column for a sample.

Show Only Selected Rows Shows only selected rows in the

Samples Table.
Configure Marks Configures marks.
Mark Selected Rows | <Add New> Creates a new mark and marks

selected rows.
Select Marked Rows Selects marked rows.

Clear Marks | <All> Clears all marks.
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Table 32 describes Error Table context menu selections.

Error Table Context Menu

Selection

Description

Show Only Selected Rows

Edit Replicates
Edit Parental Relationships

Configure Marks
Mark Selected Rows | <Add New>

Select Marked Rows

Clear Marks | <All>

GenomeStudio Genotyping Module v1.0 User Guide

Configures the Samples Table to show
only selected rows.

Edits replicates.
Edits parental relationships.
Allows you to configure marks.

Creates a new mark and marks
selected rows.

Selects marked rows.

Clears all marks from the table.
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Introduction

The sample sheet is a comma delimited text file (*.csv). It is
divided into sections, indicated by lines with the section name
enclosed by square brackets. The required sections are the
Manifests and Data sections. You can also include a Header
section, or any other user-defined sections.

Manifests Section

The Manifests section contains two columns. The first column is
populated by A, B, C, etc. The second column is populated by
the name of the manifest file corresponding to manifest A, B, C,
etc.

For example,
[Manifests]

A, GS0006492-OPA
B, GS0006493-OPA
C, GS0006494-OPA
D, GS0006495-OPA
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Data Section

The first row of the Data section must indicate the column names
of the data to follow. The columns can be in arbitrary order, and

additional user-defined columns can be included in the file.

Data Section, Required and Optional Columns

Optional (O) or

Column |Description Required (R)
Sample identifier (used only for display in
Sample_ID the table). R
Name of the sample (used only for display
Sample_Name in the table). O
The barcode of the sample plate for this
Sample_Plate sample (used only for display in the table). o
The well within the sample plate for this
Sample_Well sample (used only for display in the table). o
The barcode of the Universal Array Product
SentrixBarcode_A | that this sample was hybridized to for R
Manifest A.
The position within the Universal Array
Product this sample was hybridized to for
SentrixPosition_A |Manifest A (and similarly for _B, _C, etc. R
depending on how many manifests are
used with your project).
Gender Male, Female, or Unknown. @]
A group, if any, that this sample belongs to
Sample_Group |(used for exclusion in the Final o)
Report Wizard).
The Sample_ID of a sample that is a
Replicates replicate to this sample (used in O
reproducibility error calculations).
The Sample_ID of the first parent for this
Parent1 sample. O
Parent2 The Sample_ID of the second parent for o

this sample.

GenomeStudio Genotyping Module v1.0 User Guide



164 APPENDIX A

Data Section, Required and Optional Columns (continued)

Optional (O) or

Column |Description Required (R)

Path | Directory where your data are stored. @)

Used for paired sample analysis. Populate
Reference |this column with the sample ID of the O
reference sample.

Figure 109 is an example sample sheet

Your sample sheet header may contain any, and as
much, information as you choose.

NOTES Your sample sheet may contain any number of columns
you choose.

Your sample sheet must be in a comma-delimited (.csv)
file format.

Redos and Replicates

Sample entries with the same Sample_ID are considered "redos"
in the GenomeStudio Genotyping Module. When you generate
the Final Report, you have the option to keep data for the best
run of a redo set. If you want to keep data for all redos in the
Final Report, it is best to make each Sample_ID unique in the
Sample Sheet.

If a Replicate is specified for a Sample_ID occurring more than
two times in the Sample Sheet (considered a redo), the
GenomeStudio Genotyping Module by default forms one
replicate pair with the next occurrence of that Sample_ID.

Sample Sheet Template

A template for a sample sheet is provided on your
GenomeStudio CD. Use this template to create your own user-
defined sample sheet.
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Figure 109 Sample Sheet Example

GenomeStudio Genotyping Module v1.0 User Guide

165



166 APPENDIX A

Part # 11319113 Rev. A



Appendix B

Troubleshooting Guide

Topics
168 Introduction

168  Frequently Asked Questions

GenomeStudio Genotyping Module v1.0 User Guide



168 APPENDIX B

Introduction

Use this troubleshooting guide to assist you with any questions
you may have about the GenomeStudio Genotyping Module.

Frequently Asked Questions

Table 34 lists frequently asked questions and
associated responses.

Frequently Asked Questions

# Question Response

A SNP Manifest is a file containing the SNP-to-
beadtype mapping, as well as all SNP annotations.
For the GoldenGate assay, this is an OPA file in

1 What is a SNP Manifest? |*.opa format. For the Infinium assay, this is a *.bpm
file in binary format. You can always export your
manifest information to *.csv format by selecting File
| Export Manifest.

The cluster file contains the mean (R) and standard
deviation (theta) of the cluster positions, in
What information does a |normalized coordinates, for every genotype, for
cluster file contain? every SNP. The cluster file also includes cluster score
information, as well as the allele frequencies from
the training set used to generate the cluster file.
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