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Notice

This publication and its contents are proprietary to lllumina, Inc., and are
intended solely for the contractual use of its customers and for no other purpose
than to operate the system described herein. This publication and its contents
shall not be used or distributed for any other purpose and/or otherwise
communicated, disclosed, or reproduced in any way whatsoever without the
prior written consent of lllumina, Inc.

For the proper operation of this system and/or all parts thereof, the instructions
in this guide must be strictly and explicitly followed by experienced personnel.
All of the contents of this guide must be fully read and understood prior to
operating the system or any parts thereof.

FAILURE TO COMPLETELY READ AND FULLY UNDERSTAND AND FOLLOW ALL
OF THE CONTENTS OF THIS GUIDE PRIOR TO OPERATING THIS SYSTEM, OR
PARTS THEREOF, MAY RESULT IN DAMAGE TO THE EQUIPMENT, OR PARTS
THEREOF, AND INJURY TO ANY PERSONS OPERATING THE SAME.

lllumina, Inc. does not assume any liability arising out of the application or use of
any products, component parts or software described herein. lllumina, Inc.
further does not convey any license under its patent, trademark, copyright, or
common-law rights nor the similar rights of others. lllumina, Inc. further reserves
the right to make any changes in any processes, products, or parts thereof,
described herein without notice. While every effort has been made to make this
guide as complete and accurate as possible as of the publication date, no
warranty of fitness is implied, nor does Illumina accept any liability for damages
resulting from the information contained in this guide.

© 2005-2008 Illumina, Inc. All rights reserved.
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CHAPTER 1
Overview

Introduction

GenomeStudio is a modular software platform that allows you to
view and analyze data for a wide range of microarray and
sequencing applications including:
Microarray Applications:

Genotyping

Gene Expression

Methylation

Protein Analysis

Sequencing Applications:
ChlIP Sequencing
DNA Sequencing
RNA Sequencing

The GenomeStudio platform includes the GenomeStudio
Framework, various analysis software modules, and additional
plug-ins that you can download from the GenomeStudio Portal.

The GenomeStudio Framework includes a common user
interface and tools that are available in all GenomeStudio
modules. In addition, each GenomeStudio module allows you to
perform specific types of analyses. To use the GenomeStudio
Framework, you must also install at least one licensed
GenomeStudio software module.

Audience and Purpose

This guide is written for researchers who want to use
GenomeStudio to view and analyze data for various microarray
and sequencing applications.

This guide provides procedures and user interface information
for the GenomeStudio Framework, the set of features and tools
common to all GenomeStudio modules. For information about
the features specific to each GenomeStudio application, refer to
the user guide for that module:
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Installing GenomeStudio

GenomeStudio Genotyping Module User Guide
GenomeStudio Gene Expression Module User Guide
GenomeStudio Methylation Module User Guide
GenomeStudio Protein Analysis Module User Guide
GenomeStudio ChIP Sequencing Module User Guide
GenomeStudio DNA Sequencing Module User Guide
GenomeStudio RNA Sequencing Module User Guide

Installing GenomeStudio

To install the GenomeStudio Framework:

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 2008.1 Pr x|

GenomeStudio 2008.1
ANNENNRNNED
GenomeStudio Application Suite Unzipping
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The Illumina GenomeStudio Installation dialog box appears

(Figure 2).

8 Illumina GenomeStudio Installation

G Exit O Install Selected Products

Madules |

~ Products Available for Installation

=10 |

License Agreement

| GenomeStudio Product

™ Framework

™ Genotyping Madule

™ Gene Expression Module
Methylation Module

Praotein Analysis Module

-
r

™ RN& Sequencing Module
I™ ChIP Sequencing Madule
r

DN Sequencing Module

Installed ‘Dncumentalinn

7 10225106 User Guide
F 1082515 User Guide
7' 1.05 25166 User Guide
711014 25247 User Guide
¥ 1.0.1.2373 User Guide
¥ 101023208 User Guide
7 1021 29183 User Guide
F 101326222 User Guide

= Software Copyright Motice
| Serial Number

S oftware: lllumina® GenomeStudio 2008
[c] lumitva, Inc. 2003-2008. All rights reserved

Motice: 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 not be copied, re-distributed, disclosed, madified,
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 sewere civil and

criminal penalties

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

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

Startup Complete. |

Iristall

illumina

Selecting GenomeStudio Software Modules

2. Read the software license agreement in the right-hand side
of the lllumina GenomeStudio Installation dialog box.

3. In the GenomeStudio Product area, select Framework.

% NOTE

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

4. In the Serial Number area, enter your serial number(s) for the
GenomeStudio module(s) you want to install.

J% NOTE

Serial numbers are in the format ####-####-
###4-##H# and can be found on an insert
included with your GenomeStudio CD.
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Installing GenomeStudio

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 is installed on your com-
puter, along with any GenomeStudio modules you selected
(Figure 4).

& Tllumina GenomeStudio Installation =10l ]
: pExit 0 Install Selected Praducts |
Modules | icense Agreement
r—Products Available for Installation ;l

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

Natice: This software iz protected by United States and
¥ | Geratyping Module ¥ 1.082315] Uizer Guide | intermational copyright laws and other intellectual and

industrial property laws. T his software or any portion 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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8.
9.

Installation Progress

ok

X

1 J Installakion complete,

Installation Complete

Click OK.

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 along with the

Framework.
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Starting GenomeStudio

Starting GenomeStudio

Perform the following steps to start GenomeStudio:

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

Double-click the GenomeStudio icon
on your desktop.

GenomeStudio opens to the Registration dialog box
(Figure 6).

[ Registration x|

To better zerve custamers lluming, Inc. iz
requesting to register the Genome Studio

* "
I | | u m l n a application on this machine. To register the

application, please enter your uger name and
domain below and then select the Fegister button.

User Mame: Dramair:

| JILLUMINA

Full M arme: Ermnail

[ |

Company Mame: Phone Mumber:

Register | Cancel |
4
GenomeStudio Registration Dialog Box
GenomeStudio automatically recognizes
NOTE your user name and domain.
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2. Enter the following information into the appropriate fields in
the Registration dialog box (Figure 7):

Full Name
Email Address
Company Name
Phone Number

[ Registration x|

Tao better serve customers llumina, [ne. iz
requesting to register the Genome Studio

-
I | | u ml n a application on this machine. To register the

application, please enter your user name and
domain below and then select the Register button.

Uzer Hame: Dromair;

[rour Mame [ILLUIMIN

Full M arme: Email:

IYour Full Mame Iemail@domain. cam
Company Mame: FPhane Muriber:

|Your Company |[Area] Phate Numbed

Al fields are required. Pleaze enter all highlighted fisld: and zelect Reqister.

Register | Caticel |
4
GenomeStudio Installed
3. Click Register.
GenomeStudio is installed on your computer.
4. Click OK.
GenomeStudio launches and opens to the main window
(Figure 8).
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Verifying Your Version Numbers 9

& Cenpimestisss
Bl Gt Yew Arayss Took  Wndw b

DoWa

| stamt e | x|
Receet Prajects - T =l

[Frioc Tcoio——Toice TR oo

agust 200H: Welomp to 1Bumina’s Geromestudio™ Early Aconss Nrogram. As
part of this program, please complete the GenomeStudio Seftears Beta Test
e,

Dacumentatinn

Helnase Hotes

User Guides

A P :
(@B Genotping

0 Gone Exprossion

g Frovein snalyses

) Methydaian

il 1 Sequencing

k| FNA, Sequencing ™ -

=
] Sehect 0 By Cony el Save 6 Clear | N 0 | € Errors | ), Warrings [ info [ul Lo |
e [ severty [ message [ source. I s
VOV 008 1 56ck...,  IFE Madie Protén Ansyss Losded, Verson = L1 Franswrk,
. IO ded Version = 104, Franewor.
.. ™o newer Loaded. Verson = 10,25 Franewors.
LO/3L2008 12:865... WO Modue ChIP Sequencing Loaded, Version = 1,0.21 Frameverk
1071008 12465, DD Mockin DA Sequerring Lusded, Sresr = 1,013, Errrurt
LOFTIFO08 13:065. ., IO Mockin HNA Secusceng Lsded. Yeegen = 1,010, o
X s, O by L Foarn =
ot = 1214801 Erersm 0 Wan=0 om0 o

Figure 8 GenomeStudio Main Window

Verifying Your Version Numbers

To verify the version number of the GenomeStudio Framework
and any GenomeStudio modules you have installed, do the
following:
»  Select Help | About GenomeStudio.

The GenomeStudio About dialog box appears (Figure 9).

The version number of the GenomeStudio Framework
appears in the top portion of the GenomeStudio About dia-
log box.

The version numbers of any GenomeStudio modules you
have installed appear in the Installed Components area, in
the middle portion of the GenomeStudio About dialog box.

GenomeStudio Framework 2008.1 User Guide
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F
GenomeStudio 1.0.2.29106 s :
illumina

Copyright © 2003-2008 llumina, Inc. &l Rights Reserved
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Genotyping 108 GenomeStudio Geno...  Genatyping

Gene Exprezsion 1.05 GenomeStudio Gene...  Gene Expression
Protein Analyziz 1.01 Protein Analysiz Mod...  Pratein Analpsis

M ethylation 104 GenomeStudio Meth...  Methylation
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Software Copyright Motice ﬂ
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About GenomeStudio

Closing GenomeStudio

To exit GenomeStudio, do either of the following:
Select File | Exit.
Click Close in the upper-right corner of the

GenomeStudio main window.
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CHAPTER 2

Detachable Docking Windows

Introduction

The GenomeStudio Framework is a flexible graphical user
interface that allows you to organize and view your data in a
number of ways. This chapter describes the configurable parts of
the GenomeStudio interface, known as detachable docking
windows. All GenomeStudio modules have detachable docking
windows.

Working with Detachable Docking Windows

The GenomeStudio Framework is flexible and customizable.
When you launch GenomeStudio, the interface appears in
default view. However, you can reposition the detachable
docking windows to suit your visualization and analysis needs
and preferences.

Use the docking icons shown in Figure 10 through Figure 13 to
reposition GenomeStudio’s detachable docking windows.
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Figure 10 Docking Icons

Use the following techniques to detach and dock a window:

1. To select a detachable docking window, click its title tab.

2. Drag the detachable docking window over the main window.

GenomeStudio displays icons (shown in Figure 10) that indi-
cate potential docking positions and locations for the win-
dow. When you drag a window over a docking icon,
GenomeStudio draws an outline or shades an area indicating
where the window would be docked if you were to release
the mouse button at that location.

GenomeStudio’s detachable docking windows allow you to
customize the graphical user interface for your individual needs.
The best way to learn how to configure the GenomeStudio
interface is to experiment, using the general guidelines that
follow.

GenomeStudio Framework 2008.1 User Guide
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Detachable Docking Windows

To dock a window on top of another window so that it becomes
a member of the tab group:
) Drag the mouse over the center docking icon in the
destination window (Figure 11) and release the
mouse button.

The window you moved is now docked on top of another
window, and is a member of that window’s tab group.

Center docking icon

[ 7| Pirad Sangia Tabis |

TR EEIE T S AR
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S e [ weeine [l s [mE[a] o

Flgure 11

O
weo
Tﬁm‘ FEITFH INFO R NV Gerer sl
o Gorerad
TFJW-- L] G ol
084 EEZ PH D Dperd Test] Praject Frarmewert.
B E I 1O% Ell
4
|3 ienomnestudia - Geno. - S00FM

Dockmg a Wmdow Over Another Window
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Working with Detachable Docking Windows

To dock a window to the right of another window:

) Drag the mouse over the right docking icon
in Figure 12, and release the mouse button.

, as shown

The window you moved is now docked to the right of
the window.

Right docking icon
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Figure 12 Docking a Window to the Right of Another Window

To dock a window to the left of another window:

> Drag the mouse over the left docking icon , as shown in
Figure 12, and release the mouse button.

The window you moved is now docked to the left of
another window.
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Detachable Docking Windows

To dock the window so it occupies an entire side of the main

window:

b Drag the mouse over the docking icon at the edge of the
main window, as shown in Figure 13, and release the

mouse button.

The window you moved is now docked in an entire side of
the main window.

Right docking icon, main window
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When you quit GenomeStudio, your window configuration is
saved. The next time you start GenomeStudio, your saved
window configuration appears.

To revert to the default window configuration at any time, select
View | Restore Default View (Figure 14).

@i GenomeStudio - Genotyping - Test1
File  Edit | Wiew | Analysis Tools  ‘Window  Help

D 23 E -«g Save Default Wiew

"of Restore Default View

[—[I - |
SNP Graph #g Save Customn Yiew i =
s |: 5} Load Custom View ey SR

4 :. Project
Log

EE | RSN | R

MNaorm B

Restoring the Default View

GenomeStudio Framework 2008.1 User Guide



18 CHAPTER 2
Detachable Docking Windows

Part # 11318815 Rev. A



Chapter 3

Tables

Topics

20
20

Introduction

Working with Tables

21
22
24
26
28
29
29
31
32
35
36
38
43
45

Selecting Rows

Selecting Columns

Searching Within Tables

Marking Table Rows

Clearing Marks

Exporting to a File

Importing a Column

Sorting by Column

Creating a New Column

Editing a User-Defined Subcolumn
Deleting a User-Defined Subcolumn
Filtering Rows

Locking Columns

Unlocking Columns

GenomeStudio Framework 2008.1 User Guide



20 CHAPTER 3

Tables

Introduction

Tables behave the same way across all GenomeStudio modules.
This chapter describes how to work with tables in GenomeStudio
to manipulate, view, and analyze your data.

Working with Tables

There are two types of tables: with and without subcolumns. For
example, in the GenomeStudio Genotyping Module, the SNP
Table (Figure 15) does not have subcolumns. The Full Data
Table (Figure 16) does have subcolumns.

Tables with subcolumns have the same
NOTE subcolumns for each column.

Full Data Table ] SNP Tahle] Paired Sample Table ] X
e |2 AT 2y | L ] [ ] B - @ B Y e e

Index MHame Chr Position Chlggstl E:cztss A Freq | AB Freq | BB Freq |Call Freg n;‘::c:’ A E?r-ncrs 'E:;zrcs Ef‘r:?s 10% &C | 50%: GC

1 MikoA1004 M 10045 0.0000  0.0000 00000 00000 00000 00000 0.0000 O ) a o 0.0000 U.UUUH
3 MikoA1055 M 10551 0.0000  0.0000  0.0000 00000 00000 00000 0.0000 O ) a o 0.0000 0,000

3 MitoA1125 M 11252 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000

4 MitoA1146 M 11468 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000

5 MitoA1151 M 115813 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000

[ MitoA1230 M 12309 0.0000  0,0000 00000 0.0000 00000 00000 00000 O 0 1} o 0.0000  0.0000

7 MikoA1310 M 13106 0.0000  0.0000 00000 00000 00000 00000 0.0000 O ) a o 0.0000  0.0000

g MikoA1326 M 13264 0.0000  0.0000  0.0000 00000 00000 00000 0.0000 O ) a o 0.0000  0.0000

9 MitoA137E M 13781 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000
10 MitoA1396 M 13967 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000
11 MitoA1423 M 14234 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000
1z MitoA 1455 M 14583 0.0000  0,0000 00000 0.0000 00000 00000 00000 O 0 1} o 0.0000  0.0000
13 MikoA1490 M 143906 0.0000  0.0000 00000 00000 00000 00000 0.0000 O ) a o 0.0000  0.0000
14 MikoA1521 M 15219 0.0000  0.0000  0.0000 00000 00000 00000 0.0000 O ) a o 0.0000  0.0000
15 MitoA1524 M 15245 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000
16 MitoA1530 M 15302 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000
17 MitoA1575 M 15759 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000
15 MitoA1590 M 15908 0.0000  0,0000 00000 0.0000 00000 00000 00000 O 0 1} o 0.0000  0.0000
19 MikoA1592 M 15925 0.0000  0.0000 00000 00000 00000 00000 0.0000 O ) a o 0.0000  0.0000
20 MikoAlolo M 16163 0.0000  0.0000  0.0000 00000 00000 00000 0.0000 O ) a o 0.0000  0.0000
21 MikoAlE1E M 16164 0.0000  0.0000 00000 00000  0.0000 00000 0.0000 O 0 a o 0.0000  0.0000
2z MitoA 17386 M 1738 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000
23 MitoA3349G M 3349 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0 0 a a 0.0000  0.0000
24 MitoA3481G M 3481 0.0000  0,0000 00000 0.0000 00000 00000 00000 O 0 1} o 0.0000  0.0000
25 Mitoa3o48G | M 3948 0.0000  0.0000  0.0000 @ 00000 0.0000 00000 0.0000 O ) a o 0.0000 U.UUUULI
1| | *

ﬁuws=561494 |Disp=561494

Sel=1  [Filker=Filter is not active.

Table without Subcolumns

In Figure 16, the subcolumns for each sample column include
GType, Score, Theta, and R.
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J Full Data Table ] SMP Tabls T Palred Sample Table I 4bx
B By o ol |2} AT ) 5 ) @ B - @V a®
Index Mame Address | chr Position G‘;zz::‘" Frac A4 Frac © Frac G FracT | GType | Score | Theta R
1 Mitoa 1004 9048 [ 10045 0.7zz20 0.317 0.203% 0119 0.361 Al 03070 0.0138  4.0575 ﬂ
z MitoA10S5.. 9058.. M 10551 0.6955 0.307 0.287 0,089 0.317 Al 02831  0.0423  3.6054
3 MitoAl125.. 9038.. M 11252 0.6898 0.302 0,356 0119 0.223 BB 02762  0.9376  1.6045
4 Mitoa1146 019 M 11468 0.7161 0.277 0.312 0,153 0.257 Al 03015 0.0221  4.4239
5 MitoA 1151 9047 M 11813 0.5906 0272 0.347 0124 0.257 BB 02038 0.8580 23621
[} MitoA1230.. 9065.. M 12309 0.6955 0.318 0318 0114 0.249 Ad 02831 0.0389 31874
7 MitoAl310.. 8017.. M 13106 0.6913 0.257 0,376 0,144 0223 Al 02795 0,094  1.2331
8 Mitoa 1326 9014 M 13264 0.6955 0.297 0.312 0,134 0.257 Al 0.26831 0.0378 4.8365
9 MitoA1378.. 9059.. M 13781 0.7207 0312 0.376 0,094 0.218 Al 03058  0.0493 1,390
10 MitoA1396.. 9017.. M 13967 Mah 0.322 0,356 0.079 0.243 NC 0.0000  MaM Mak
11 MitoA1423 9069 M 14234 0.6715 0.356 0.342 0.069 0.233 BB 02629  0.9182 1.7207
1z MitoA1458 9069 M 14583 0.72%0 0.436 0312 0.074 0.178 Al 03135  0.0266  1.8699
13 MitoAl490.. 9033. M 14908 0.6703 0.248 0,391 0144 0215 Ad 02620 0.0872 47751
14 MitoAls2l.. 8031.. M 15218 0.6506 0.267 0,257 0,168 0.267 Al 02463  0.0909 54040
15 MitoA1524 2060 M 15245 0.6650 0.257 0.317 0,153 0.272 Al 02577 0.0F12  3.8205
16 Mito41530 G044 M 15302 0.6311 0.277 0.337 0,139 0.248 BB 02317 0.8971  2.7091
17 MitoA1575.. 9075.. M 15759 0.7161 0.317 0332 0,009 0.252 Ad 03015 0.0203  4.5769
18 MitoAl590.. 8072 M 15908 0.7161 0,376 0,259 0114 0,249 Al 03015 00219 37920
19 Mitoa 1592 8020 M 15925 0.6969 0,363 0.244 0114 0.259 Al 0.2644 0.0392  2.9895
20 MitoAls1e.. 9010.. M 16163 0.6420 0.343 0353 0,100 0.204 Al 02398  0.0955  3.1727
21 MitoAlelE.. 9038.. M 16164 0.7143 0,338 0,355 0,100 0.204 Al 02993 00369 26724
2z MitoA1738G 8066 M 1738 0.7038 0.393 0.244 0,159 0.204 Al 02804  0.0324  4.4936
23 MitoA3349G 9051 M 3349 0.6793 0313 0.294 0.139 0.254 Al 0.2694  0.0546  5.8159
24 MitoA3481G  9034.. M 3451 0.6369 0.277 0.401 0124 0,195 Ad 02757 0.0484  4.0026 =
?lq MirRAR4AG  ANG4 M 35eR nRaNT 0 PAR a4t nnaa n oy a8 n?A | NNAAR S AZ4R o]
4
Rows=561494  [Disp=561494 [Sel=0 [Filter=Filter is nat active.

Table with Subcolumns

Selecting
Rows

Select one or more table rows by doing one of the following:

Select a single table row by clicking in the row, using the up
and down arrow keys on your keyboard, or scrolling with the
mouse wheel.

Select multiple contiguous table rows by pressing and
holding the Shift key and clicking the mouse button on the
first and last rows of the range you want to select.

Select multiple noncontiguous table rows by pressing and
holding the Ctrl key and clicking the mouse button once on
each row you want to select.

Select all rows by clicking | B | Select All Rows in the toolbar.

The selected rows are highlighted in dark blue.

GenomeStudio Framework 2008.1 User Guide
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Selecting

Columns

To select a column:

Place the cursor in a column header and click the

mouse button.

The column is highlighted in yellow (Figure 17).

J Full Data Table l SMP Table T Paired Sampls Table I

B By o of 2 & 24 ] [l € B - @Y 6 %

Indes Mame |address | chr | Postion | S2TMAN [ Fraca | Fracc | Fracs | FracT [[BTagel] Score | Thets [ R

T MioALODT.. G045 M 10045 7220 0317 0203 G115 0361 | A 0.3070 0.0138 4.0575
2 Mikod 1055 058 M 10551 0.6955 0.307 0.287 0,053 0.317 Al 02831 0.0423 36054
3 MitoA1125 9039 M 11252 0.6898 0.302 0.356 0.119 0.223 BB 02782  0.9376  1.8045
4 MitoALi46. G018 M 11468 07161 0277 0312 0153 0257 | AA 03015 0.0221  4.4239
5 MitoALIBL .. S047. M 11813 05906 0.272 0347 0dz4 0257 | BB 0,203  0.8560  2.3621
] MitoA 1230 Q065 M 12309 0.6955 0.318 0.318 0.114 0.249 Al 02831 0.0369 3.1874
7 Mito&1310... 9017... M 13108 0.6913 0.257 0.378 0.144 0.223 Al 02795 0.0954¢  1.2331
8 Mitohl326.. G014. M 13264 06955  0.287 0312 043 0257 | A 0.2031  0.0378  4.8365
9 MikoA 1378 Q059 M 13781 0.7207 0.312 0.376 0.09¢4 0.218 Al 0,3058 0.0493  1.3905
1 MikoA1396 ... 9017... M 13987 Mah 0.322 0.3%8 0.079 0.243 MC 0.0000  MNaM Mah
1 Mitohl423. G085, M 14234 0.6715 0.5 0342 0063 0239 | BB 0.2629  0.9182 1.7207
12 Mitod 1458 Q069 M 14583 0.7290 0.436 0.312 0.074 0.178 Al 03135 0.0266 1.8699
13 Mito&1490...  9039.. M 14908 0.6703 0.248 0.391 0.144 0.218 Al 02820 00672 47751
14 Mitohl521 . G031. M 15219 06506 0.267 0297 0168 0.267 | AA 0.2463 0.0909  5.4040
15 MikoA 1524 2060 M 15245 0.6650 0.257 0.317 0.153 0.272 Al 02577 0.0712  3.9205
16 Mito&1530 9044 M 15302 0.6311 0.277 0.337 0.139 0.248 BB 02317 0.8971  2.7091
17 MitohlS75... G075 M 15750 07161 0317 033 0089 0252 | A 0,301 0.0203 45769
18 Mikod 1590 072 M 15908 0.7161 0.378 0.259 0.114 0.243 Al 03015  0.0219  3.7920
19 Mito&1592 9020 M 15925 0.6969 0.383 0.244 0.114 0.259 Al 02844 0.0392 29895
20 MitoAL616... G010, M 16163 06420 0343 0353 0400 0204 | AA 0.2398  0.0955  3.1727
2t MitohL616.. 9035 M léled 07143 0.3 0358 0400 0204 | A 0.2996  0.0369 26724
22 MitoAa1738G 9086 M 1738 0.7038 0.393 0.244 0,159 0.204 Al 02904  0.0324  4.4936
23 MEOA33OG | G031 M 3349 06793 0313 0294 0139 0254 | AR 0.2694  0.0546 58159
2 MEOA34O1G | 9034.. M 348l 06859 0.277 0401 0424 0499 | AA 0.2757  0.0464  4.0026
B Mifaeane | anea M anaR Nean7  nwwm  naat  nmea  nza las npwe | nnes s woes

Riows=561494 |D|sp:561494

[sel=0  [Filter=Fiter is not active.

Table with Column Selected
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Showing & To show or hide columns:
Hiding

1. In the Table toolbar, click Column Chooser.
Columns

The Column Chooser dialog box appears (Figure 18).

Column Chooser E|

f'ou can drag-and-drop columnz to re-arange their display order. Also, pou can
draa them todfrom the Hidden list to hide/show them.

r Display-Locked Columns—— —Hidden Columns—————
M arifest

|»
|

= Hide => |
 Dizplayed Columns————————
Index = <= Shaw |

MName

Address

Chr

Poszition
GenTrain Score
Frac &

FracC

Frac G

FracT

AETTCA Oanre A 111 —

i |

r~ Displayed Subcolumns———  Hidden Subeolumne
GType - # Raw

Score T Raw

Theta x

R N

Hide=> | B Allele Freq
Log R Ratio
Top Alleles
i=shiow | Import Calls
Concordance
Qrig Call

= CMY Walue
— CMY Confidence

0K I Cancel |

Column Chooser

L«

2. Select columns or subcolumns to show or hide by clicking a
column name.

3. Click Show or Hide.

Alternatively, you can drag and drop the columns between
the Displayed Columns and Hidden Columns areas.
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Searching  To search within tables:

Within 1. Place the cursor in a column header and click the

Tables mouse button.
The column is highlighted in yellow.

2. Right-click on the column header.
The context menu appears (Figure 19).

J Full Data Table [ SMP Table ] Paired Sample Table ]
(Y Gitid DF aEuEB-@EHY s
Index Mame Address [ Chr Position Gentrain | ppoe g Frac C Frac Frac T F — R
Score Find...

1 MitoAl004 .. 2043.. M 10045 0.7220 0.317 0.203 0.119 0.361 Column Statistics. . 40375
z MitoAl0S5 .. 9058.. M 10551 06955 0,307 0,287 0.089 0.317 A | se0sd
3 MitoAl125.. 9039.. M 11252 0.6895 0.302 0.356 0.119 0.223 EE 0.2762 0,937 1.8045
4 MitoAll4G... 2019 M 114668 0.7161 0.277 0.312 0.153 0.257 A 03015 00221 44239
5 MitoAl151 ... 9047.. M 11813 0.5906 0.272 0.347 0.124 0.257 BB 0.7 %8 08580 23621
] MitoAl230.. 9065.. M 12309 0.6955 0.318 0.318 0.114 0.249 Al 02§31 00369 31874
7 MitoA1310... 9017.. M 13106 0.6913 0.257 0.376 0.144 0.223 A 02795 0.0954  1,2331
g MitoAl326... 9014, M 13264 0.6955 0.297 0.312 0.134 0.257 Al 0.2631  0.0373  4.8365
k) MitoAl375.. 2059.. M 13781 0.7207 0.312 0.376 0.094 0.213 Al 03058  0.0493  1,3905
10 MitoA1396 ... 9017 M 13967 Mak 0.322 0.356 0.079 0.243 NC 0.0000  Mal Mal
11 MitoAl1423 9069 Ll 14234 0.6715 0.356 0.342 0.069 0.233 BB 0.2629 09182 1.7207
12 MitoAl455.. 2069.. M 14583 0.7230 0.436 0.312 0.074 0.173 Al 03135 00268 1.8699
13 MitoAl490... 9039.. M 14906 0.6703 0.248 0.391 0.144 0.218 A 0.2620  0.0672  4.7751
14 MitoAl1521 9031 Ll 15219 0.6506 0.267 0.297 0.168 0.267 Al 0.2¢63  0.0909 54040

Tables Context Menu

3. Select Find from the context menu.
The Find Row dialog box appears (Figure 20).

Find Row.. B

that startz with ||

Find MHext | Cloze |

Find Row

4. Enter a search term.

5. Click Find Next.

The table row that contains the next instance of your search
term is highlighted in the table (Figure 21).
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J Full Data Table ] SMP Table T Paired Sample Table I 4bpx

=N =0 RN A P B N < R g 6 &

Index Mame Address | Chr Position GZ';;:'” Frac A Frac C Frac G FracT GType Score Theta R

1 MitoAIOD4... G098.. M 10045 07220 | 0.317 0.203 0.118 0361 AR 03070 0.0138  4.0375 ﬂ

H MitoA1055... | 055 e | 0.0 0.317 an 02631 00423 36054

3 MitoAl125... 9039 0113 0.223 BB 02782 0.9376  1.8045

4 MitoAl146... 9019 T—— 0.153 0.257 an 03015 0.0221  4.4239

5 Mitoal1al .| 9n47.. 'hatstarts wih 031 0124 0.257 B8 0203 0.8580  2.3621

& MitoA1230...  9065... 0114 0.243 ab 02631 00369 31874

7 MitsA1310... 9017 ... Find Mest | T | 0.144 0.223 an 02795 0.0954  1.2331

8 MitoAl1326... 9014 0.134 0.257 an 02631 00378 4.8365

E] MitoA1378... | 9059 0.094 0.218 an 03058 0.0493 13905

10 MitoAl1396... 9017... M 13967 hiah 0.322 0.356 0.073 0.243 NC 00000 Nah_ Nah

5 342 0 [ 0.233 BB |

1z MitoAl456... 9069.. M 14583 0,7230 0,312 0,074 0.178 AR 03135 00266 1,8699

13 MitoAl4g0... 9039.. M J4906 05703 0.248 0.391 0.144 0.218 an 02620 A0672  4.7751

14 MitoAlSz1.. 9031.. M 15219 05508 | 0.267 0.297 0.168 0.267 an 02463 £ 0909 5.4040

15 MitoAlS24... 9060.. M 15245 06650 0.257 0.317 0.153 .27z an 02577 00712 3.9208

18 MitoA1S30... 8044.. M [ 15302 0631 0.277 0.337 0.138 0.248 [ 02317 [0.8971  2.7091

17 MitoAlS75... 9075.. M | 15759 07161 0317 0,332 0,098 0.252 an 03015 [ 0.0203 45769

18 MitoAlSS0... 9072.. M | 15908 07161 0.378 0.259 014 0.249 an 0.3015) 0.0219  3.7920

19 MitoAlSSz... 9020.. M| 15925 05969 0.383 0.244 014 0.259 an 02644 00392 29895

20 MitoAl616... 9010.. M/ 16163 05420 0.343 0.353 0.100 0.204 an 0239  0.0955  3.1727

21 MitoAlE16... 9038.. M 16164 07143 0338 0.358 0.100 0.204 ab 02998 00369 26724

2z MtoAl738G  S066.. M 1738 07038 0,393 0.244 0,158 0.20¢ an 02904 00324 44536

23 Mtod3eds | 9031.. M 3349 05793 0.313 0.294 0.139 0.254 an 02694  0.0546 58159

24 MtoA34816 | 9034.. /M 3481 05863 | 0.277 0.401 0.124 0.198 an 02757 00464 4.0026

’7|: MibnARE4R5 ans4 L AER4R n A4n? n o3R8 441 nnag n e Ak n e nonags C R74A I ILI
4 »
Rows=561494  |Disp=561494 [sel=1 |Filter=Filter is not active.

Highlighted Table Row Containing Search Term
6. Click Find Next one or more additional times to

find the next instance of the search term in the table.
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Marking Mark table rows if you want to set them apart visually, for the
Table Rows  PurPose of viewing or analyzing a subset of your data.

To mark table rows:
1. Select the rows you want to mark by one of the
following methods:
To select a single row:
Click on the row you want to mark.
To select multiple contiguous rows:
Click on the first row in the range you want to mark.
Press and hold the Shift key.
Click on the last row in the range you want to mark.
To select multiple non-contiguous rows:
Press and hold the Ctrl key.
Click on each row you want to mark.

2. Right-click once in the window to display the context menu.

3. Select Configure Marks (Figure 22).

Full Data Table ] SMP Table ] Paired Sample Table 1

BB i | il & Bk F @B @Y

GenTrain

Position S Frac A Frac C R
10095 07220 0,317 0,203 0,361 ) 30375
==
0,302 0,356 0,223 BE 1,8045
] | 0.7161 | 0.277 | 0.312
5 MitaA1151 . Mo 11813 0,272 0,347 0,257 BB 0,2038  0.85680  2.3621
6 MitgA1230... 9085.. M 12309 06955 0318 0,318 0,249 Al 0.2631 00369 3.1874
7 F Cluster Selected SNPs 06 0.6913 0,257 0.376 0.223 Ad 0,2795 00954  1,2331
a ' Zero Selected SHPs o4 06955 0,297 0,312 0,257 Al 0.2631 00378  4.8365
] b a1 07207 0312 0,376 0.218 A 0,3055  0.0493  1,3905
10 ' Show Orly Selected Rows P67 Hahl 0,322 0,356 0,243 N 0.0000 MaN | Mal
11 b 234 06715 0,356 0,342 0,233 BE 0.2620  0.8162  1.7207
12 ll  confiqure . | 07290 0,43 0,312 0,178 Al 0.3135  0.0266 18699
13 ' Mark Selected Rows b B0 06703 0.248 0.391 0.218 A 0.2620  0.0672  4.7751
14 b 219 06506 0,267 0,297 0.267 Al 0.2463 00909  5.4040
15 gl ledaked Rows " Bas 0EeS0 0257 0317 0.272 An 02577 00712 3.9205
16 __ Clear Marks ' Bz 0.6311 0.277 0.337 0.248 BB 0.2317  0.8971  2.7091
17 MioAIS7S . o075, | M| 15753 07161 0317 0,332 0.252 A 0.3015  0.0203 45769
18 MiAlS30.. 9072.. M 15908 07161 0,378 0,259 0,249 Al 03015 0.0719  3.7920
19 MitoAlS32 . 9020 M 15925 06963 0383 0,244 0.259 i 0.2644 0.0392 2,995

Configure Marks Selected
The Configure Marks dialog box appears (Figure 23).
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Configure Marks

& Add |
9 [Delete |

[} Fename |
I- Black "I

s oo | K Cancel |
Figure 23 Configuring Marks
4. Click Add.
The Select Mark Name dialog box appears (Figure 24).
IDefauIt
I- DirnGray j

X Carcal_|

2]

Figure 24 Selecting Mark Name
5. Type a label for your mark in the field.

6. Choose a color for your mark from the color dropdown list.

Select Mark Name

|
II:l Orange j

X Carcd_|

B

Figure 25 Selecting Mark Color
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7. Click OK.
The mark is displayed in the color you chose (Figure 26).
J Full Data Table l SMP Table l Paired Sample Table I

BB el 4 i 4 @ FalE @B @Y 8 &
Index Mame Address | Chr Position G?;;;:in Frac A Frac Frac @ Frac T GType Score Theta R
1 MitoAl004 ... 90483, M 10045 0.7zz20 0,317 0,203 0,119 0,361 Ad 0.,3070  0.0138 4.037%5
2 MitoAl055... 9058.. M 10551 0.6955 0,307 0,287 0.059 0.317 A8 0.2831 0.0423 3.6054
3 MitoA1125... 9039.. M 11252 0.6898 0,302 0,356 0119 0.223 BE 0.2782 0.,9376  1.8045
4 MitoAllds... 9019.. M 11468 0.7161 0,277 031z 0,153 0.257 A 0.3015 0.0221 4.4239
] MitoAl1181... 9047.. ™M 11813 0.5906 0,272 0,347 0,124 0.257 BE 0.20358 0.8580 2.3621
] MitoA1230... 9065.. M 12309 0.6955 0,318 0,318 0114 0.249 A 0.2831 0.0369 3.1574
7 MitoA1310... 9017.. ™M 13106 0.6913 0.257 0.376 0.144 0.223 it} 0.2795  0.0954  1.2331
g8 MitoAl326... 9014.. ™M 13264 0.6955 0,297 0,312 0,134 0.257 A8 0.2831 0.0378 4.8365
9 MitoA1375... 9059.. M 13781 0.7207 0,312 0,376 0,094 0.218 A 0.,3058 0.0493 1,3905

Selected Rows Marked in Table

* .

Clearlng To clear any marks in a table:
Marks 1. Select Clear Marks from the context menu (Figure 27).

J Full Data Table ] SMP Table ] Paired Sample Table 1
BB cE |2 il 2y LA [F ] [ el B - @ H Y )
Index [Mame Address | Chr Position G;'z;:'n Frac & Frac Frac @ Frac T GType Score Theta R
1 MitoA1004 .. 9045.. ™ 10045 0.7220 0.317 0.203 0.119 0.361 A4 0.3070  0.0133
z MitoAIDSS... 9055.. M 10551 0.6955 0,307 0,257 0.089 0.317 Af 0.2831 00423
3 MitoA1125.. 9039.. ™M 11252 0.6398 0,302 0,356 0.119 0.223 BB 0.2782  0.9376
4 MitoAll46.. 59019 M 11468 0.7161 0.277 0.31z 0.153 0.257 Ad 0.3015 00221
5 MitoA1151 .. 9047 .. M 11813 0.5906 0.272 0.347 0.257 BE 0.2038  0.8580
& MitoA1230... 9Q0ES.. M 12309 0.6955 0.318 0.318 0.249 A4 0.2831  0.0389
7 MitoA1310... 9017.. M 13106 06913 0,257 0,576 0.223 A8 0.2795  0.0954
é- Cluster Selected SMP 13781 0.312 0,376 0.218 ) 0.3058  0.0493
10 Zero Selected SHP 13967 Mah 0.322 0,356 0.243 MC 0.0000  Mal
11 14234 0.6715 0.356 0.342 0.233 BB 0.2629  0.9182
12 Shows Only Selected Rows 14533 0.7230 0.436 0.312 0.173 Ah 0.3135  0.0z266
13 14906 0.6703 0.248 0,391 0218 A 0.2620 0.0872
14 Configure Marks... 15219 0.6506 0.267 0.297 0.267 ) 0.2463  0.0009
15 Mark Selected Rows 3 15245 0.6650 0.257 0.317 0.272 A 0.2577 00712
16| Select Marked Rows b 15302 06311 0.277 0.337 0.248 BE 0.2317 08971
<l 0.7161 0.317 0.332 0.252 Ah 0.3015  0.0203
0.7161 0.378 0.259 0.249 A 0.3015 00219
19 MitoA1592.. o0z0. [ 1estl 0.696% 0.383 0.244 0.259 ) 0.2844  0.0392
20 MitoAlols... 9010.. ™ 16163 0.6420 0.343 0,353 0.204 A 0.2396  0.0955
21 MitoAl616... 9035.. M 16164 0.7143 0.338 0.358 0.204 A4 0.2995  0.0369

Clearing Selected Marks from Table

2. Choose whether you want to clear all marks, or clear only a
specific mark.

The selected marks are removed and the table rows return to
GenomeStudio default colors.
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Exporting The Export Displayed Data to File function allows you to export
to a File currently-displayed table data to a tab-delimited file.

To export a column:

1. Click Export Displayed Data to File.

The Save As dialog box appears.
In the File Name field, enter a name for the file.
3. Click Save.

If there are rows selected in the table, the following prompt
appears:

Exporting Data il

:‘\."2 Currently, only the selecked rows and columns will be exported. Would vou prefer to Export the entire table?

Yes Mo | Cancel |

Exporting Data

4. Do one of the following:
To export the entire visible table, click Yes.
To export only the selected rows and columns, click No.
The file is saved in the location you specified.

Importing The Import Columns function allows you to import data into
a Column GenomeStudio from a preexisting file.

To import a column or a subcolumn:

1. Click Import Columns.

The Import dialog box appears (Figure 29).
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Import #

— Importing Files

imported.

—General Calumn Imparting
Pleaze zelect a tab-delimited text file that containg the data pou would like to import. The first row must contain the
column headers and the first column must be the “key'' column. All the other columns besides the key column will be

—Sub-Column Importing

Sub-Columng must be named as follows: the Parent column name +
example: a Sub-Column titled S amplel. G amma will add a sub-column Gamma to the Sample] parent colum.

+ the new name of the Sub-Column. For

—kK.ey Columns Importing
The key column must match a column that alrieady exists in this table. Also, all values in the key column that you are
importing must be unigue.  Theyp need not be unique in the key column in the table. Rows with duplicate key valuss il
be given the same entry.

— T ab-delimited text file to import

" Column Impart 7~ Sub-Column Impaort

Browse... |

0K I Cancel |

4

Importing Data

2. Use the following guidelines, shown in the Import dialog
box, to import columns or subcolumns:

Guidelines for Importing Columns or Subcolumns

To import a...

Do the following...

General
column

Subcolumn

Key column

Select a tab-delimited file that you would like to import. The first row
must contain the column headers and the first column must be a “key”
column. All other columns besides the key column will be imported.

Name the subcolumns you want to import as follows: the parent
column name, followed by a period, followed by the name of the
subcolumn. For example, a subcolumn titled “Sample1.Gamma” adds
a subcolumn “Gamma” to the “Sample1” parent column.

A "key” column must match a column that already exists in this table.
Also, all values in the key column that you are importing must be
unique. They need not be unique in the key column in the table. Rows
with duplicate key values will be given the same entry.

3. Select Column Import or Subcolumn Import.

4. Click Browse.
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Browse to the tab-delimited file you want to import.
6. Click Open.

Click OK.
The imported column or subcolumn appears in the table.

You can perform the same actions on an
NOTE imported column that you can perform on a
standard column.

Sorting by To sort a column in ascending order:
Column Select the column and click |} | Sort Column (Ascending).

To sort a column in descending order:
Select the column and click ﬂ Sort Column (Descending).

To sort by more than one column:

1. Click |£}|Sort by Column(s) to open the Sort dialog box
(Figure 30).

Sork by

I j & Ascending
~ Descending

~ then by

j & Ascending
~ Descending

 then by

j ' Ascending
~ Descending

oK | Cancel I A
Multiple-Column Sort

2. Select the columns you want to sort by, and choose
ascending or descending sort order for each one.

3. Click OK.
The columns are sorted as you specified.
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Creatin

ga  The GenomeStudio Framework allows you to create new

New columns and add them to a table. You can create columns that

Colu

are functions of other columns, or you can create annotation
mn columns.

To create a new column:

1. Click l& New Column.
The New Column dialog box appears (Figure 31).

=
- Mame Decimal places  Resultiz a Sub Colurn
I |2 3: % Resultis a Notation Column
~Subcolurmns———— [~ Operations - Columns———— 1 [~ Specific Subcolumns
# Raw + - Index Sample 1.2 Raw
¥ Raw - I— Address Sample 1.7 Raw
Score ! Fozition Sample 1.5core
Theta * GenTrain Score Sample 1.Theta
R ” Frac & Sample 1.R
ks log Frac C Sample 1.2
N log10 Frac G Sample 1.4
B Allele Freq sqrt Frac T Sample 1.B &llele Freg
Log R Ratio zin Sample 1.Log R Ratio
Concordance cos Sample 1.Concordance
CHY W alue tan Sample 1.CHY Yalue
CMY Confidence abz Sample 1.CHY Confidence
floar
ceil a
round
step ;I
— Equation
I
)4 | Canecel

Creating a New Column

2. Inthe Name field, type a name for the new column you want
to create.

3. In the Decimal Places listbox, select or type the number of
decimal places you want to display in the new column.
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4. Choose one of the following options:

Select Result is a Subcolumn if you want to create a new
subcolumn for every parent column.

Select Result is a Notation Column if you want to create
a new, independent column.

5. Build the column’s equation by clicking the columns
and operations you want to include (Table 2).

New Column Operations & Descriptions

Operation

Description

cos
tan
abs
floor
ceil

round

Addition

Subtraction

Division

Multiplication

Power

Log

Log base 10

Square Root

Sine

Cosine

Tangent

Absolute value

Greatest integer that is less than or equal to x
Smallest integer that is greater than or equal to z

Closest integer to x
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New Column Operations & Descriptions

Operation

step

mod

sgn

Description

0 if x is less than O
1 if x is greater than or equal to zero

Remainder

Sign

The equation appears in the Equation field (Figure 32).

|
- Mame Decimal places * Result iz a Sub Column
|BlileFreaLogRRatio |2 = " Result is a Notation Column
- Subcalurtis - Operations i~ Colurmhiz - Specific Subcaluming
* Flaw / | Index Sample 1. R aw
Y Raw * Address Sample 1.5 Raw
Score - Position Sample 1.5come
Theta lag GenTrain Scare Sample 1.Theta
R log10 Frac A Sample 1.R
® zqrt Frac C Sample 1.5
Ny =) Frac G Sample 1.
B Allzle Freg o3 Frac T Sample 1.8 &llele Freg
Log R Ratio Lan Sample 1.Log R Ratio
Concordance abs Sample 1.Concordance
CHY Walue floor Sample 1.CHY YWalue
CHY Caonfidence ceil Sample 1.CHY Confidence
round
step
mod —
N ad
— Equation
I[.B Allele Freq] / [.Log A Ratio]
oK Cancel
Building an Equation
6. Click OK.
The new column is added to the table for every sample
(Figure 33).
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J Full Data Table [ SMP Table ] Paired Sample Table I

B @ A A @8- @Y & b

@enTrain BallelzFreq/Logr

Index Marme Address | Chr Position core Frac & Frac C Frac G Frac T GType | Score Theta R Ratio
1 MitoAlD04.. 9043, M 10045 0.7220 0.317 0.203 0.113 0.361 AL 0.3070  0.0138 Mahl
2 MitoAlDS5... 9053.. M 10551 0.6955 0.307 0.257 0.089 0.317 AR 0.2831 0.0423 Mal
3 MitoAll25... 9039. M 11252 0.6598 0.302 0.356 0.119 0.223 BB 0.2782  0.9376 Infinity
4 MitoAll46... 9019.. M 11468 0.7161 0.277 0.312 0.153 0,257 AR 0,3015  0.0221 Mall
5 Mitod 1151 047 " 11513 0.5906 0.272 0.347 0.124 0.257 EE 0.2038  0.8580 Infinity
6 MitoA1230... 9085.. M 12309 0.6955 0.316 0.316 0.114 0.2439 Al 0.2831  0.0353 Mahl
7 9017.. M 13106 06913 0,257 0.376 0.144 0.2795  0.0954 Tahl
| 2014 | M| 13264 S a7 | 0.312 | 0134 ]
..o 9059 M 13781 7207 R 0.378 0.094 0.218 AR 0,3058 Mall
10 Mitad 1396 9017 " 13967 MaM 0.322 0.356 0.079 0.243 MC 0.0000 MaM
11 MitoAl423... 9089.. M 14234 0.6715 0.356 0.342 0.063 0.233 BB 0.2629  0.9182 17207  Infinity
1z MitoAl458... 9089.. M 14583 0.7290 0.436 0.312 0.074 0.173 AR 03135 0.0286 18699 NaN
13 MitoAl490... 9039, M 14906 0.6703 0.248 0.391 0.144 0.218 AR 0.2620 0.0672 47751 MaN
14 MitoAl521... 9031.. M 15219 0.6506 0.267 0.297 0.163 0,267 Al 02463 0,0909 54040  NaN

New Column Displayed for Every Sample

Edltlng a To edit a user-defined subcolumn:
User- 1. Right-click in the heading of the subcolumn you want to edit.

Defined 2. Select Edit Column (Figure 34) from the context menu.
Subcolumn

Theta

030 Find. ..
B g2 Column Skabistics. ..
EE 0.27 "
Ah 030 Delete Column,.,
BE 0.20 Change Decimal Places. ..
=¥+ 0,24
=¥ 02795 0,0954 1.2331  Mah
A 45365 | Mol
a4 03058 00493 01,3905 Mak
MC 0.0000  Mai Mal WEN
EE 0.2629 0.9182 1.7207  Infinity
i} 03135  0.0266  1.8699  MNal
=¥+ 02620 00672 4.7751  Mah
=¥ 02463  0.0909  5.4040  Mahl

Editing a User-Defined Subcolumn
The Edit Column dialog box appears (Figure 35).
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Edit Column

— MName

|BAlleleFreq/LogRRatio

=

" Decimal places

— Subcolumns — Operations r— Columns  Specific Subcolumng
# FRaw + - Index Sample 1. Raw
Y Raw - I— Address Sample 1% Raw
Score /! Poszition Sample 1.5core
Theta * GenTrain Score Sample 1.Theta
R - Frac & Sample 1.R
ks lag Frac C Sample 1.2
N logl0 Frac G Sample 1.7
B dllele Freq zqrk Frac T Sample 1.B allele Freq
Log R Ratio zin Sample 1.Log R Ratio
Concordance cog Sample 1.Concordance
CHY Value Lan Sample 1.CMNY Value
CHY Confidence abs Sample 1.CWNY Confidence
BalleleFreq /LogRR atio floor Sample 1.BalleleFreq/LogRR atio
ceil e
round
step ;I

r— Equation

ok |

Cancel |

Changing Subcolumn Attributes

Deleting a
User-
Defined
Subcolumn

3. In the Edit Column dialog box, edit the subcolumn by

changing the subcolumn attributes.

4. Click OK.

The changes you made to the subcolumn are reflected in

the table.

To delete a user-defined subcolumn:

1. Right-click in the heading of the subcolumn you want to edit.

2. Select Delete Column from the context menu (Figure 36).
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Theta Find...

0.0133 . Column Statistics, .,
0.0423  3.6054 Edit Colurmn.. .

0.9376

0.0221

0.8580  Z.3671 Change Decimal Places, ..

0.0369  3.1874  Nahl
00954 1,2331 Mal

Ak 0,305 00493  1,3905  Mahi

M 0.0000  Mai Mard Tard
BE 0.2629 0,912  1.7207  Infinity

Deleting a Column
A dialog box appears (Figure 37).
[ |

_:.:j Are You sure you want to remove the imported column 'BallelefLogR' from this project

es e} |

Delete Subcolumn

3. Click Yes.
The subcolumn is deleted from the table (Figure 38).

aType Scare Theta =
A4, 0.3070  0,0138 4.0375
A4 0.2831 00423 36054
EB 0.2732 09376 1.8045
A4 0.3015 00221 4.4239
EE 02038 0.85%80  2.3621
f=%:1 0,28231  0.,0369  3.15874
00954 1.2331
4, 5
00493 1.,3905

NC 0.0000  MaM Mal
EE 0.2629 09182 1.7207

Subcolumn Deleted from the Table
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Filtering
Rows

If you want to work with a portion of your data that falls within
certain parameters, you can filter the data table to display only

rows that meet certain criteria.

To filter a table:

1. Click|[%

Filter Rows.

The Filter Table Rows dialog box appears (Figure 39).

& Filter Table Rows = |
Columns [ Expression ———————————— Filter Tree View
Dperation Value N
[ = 9
» Index <
Position
GenTrain Score
Frac & ™ Mot =
FracC —I
Frac G
Frac T [ Inwert Whole Expression
1533618066_4 [1]
<all columrs> Sub - Statement
<any columny
Action Adds to Active Clause
AND hd Add Clause
Sub Columns
[~ Filter Loading and Saving
(= Load £ Delete
R & save
P e |
Ll hew> | ]
ele Freg
Log R Aatia = 4 [ |_
€3 Clear Al I o OK ¥ Cancel
A

Filtering Table Rows

2. Select a column.

If the column you have selected has subcolumns, select a
subcolumn as well.

o v & w

Enter a value in the Value field.

Click to add the column to the filter.

To add a substatement, select an action in the Sub-
Statement area.

7. Click Add Clause.

Select an operation from the Operation dropdown list.
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You may enter multiple expressions linked
NOTE by AND, OR, etc.

8. Click OK.

Alternatively, you can filter table rows in some tables by selecting
one or more rows and right-clicking. Choose Show Only
Selected Rows from the context menu. The table is filtered
according to the rows you selected.

Creating a Simple Filter

For example, if you want to filter your table so that only SNPs on
chromosome 1 are displayed:

1. Select the Chr column.
2. Select the = operation.
3. Enter 1 in the Value field.
4

. Cik[= ]

The dialog box should look similar to the one shown in Fig-

ure 40.
@ Filter Table Rows =] 5]
Columns [ Expression Filter Tree View
Index Operation Value ‘
Name
Addiess |- =l i
Marifest
[ Chr=1
Position
GenTrain Score
FracC
Frac G
Frac T ™ Inwvert whale Expression
152361808E_& 1] TChr=1)
<all cobimre> Sub-Statement ——————————
<any column>
Action Adds to Active Clause
AND hd Add Clause
Sub Columns
—Fiter Loading and Saving —————————
T A
GT;IDV; = Load F Delete |
Score
Theta
=1 & Save
ks
§ Al Hows | =
lele Freq '
Log R Aatio | q o[
Jlrthe =111
€3 Clear &1 & 0K ¥ Cancel
A

Creating a Simple Filter
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Creating a More Complex Filter

You can also create more complex boolean expressions.

For example, you can select all SNPs on chromosome 1 for which
the position is less than 50000000 and the GenTrain score is less
than 0.8:

1.

¥ © N o v~ wDbN

1"

13.

Select the Chr column.
Select the = operation.

Enter 1 in the Value field.

Click[ =55 |
Select AND from the Action pulldown menu.
Select Position from the Columns listbox.
Select < from the Operation listbox.

Type 50000000 in the Value field.

Ciick [TT==5]

The AND clause you created is added to the filter.

. Select GenTrain Score from the Columns listbox.
. Select > in the Operation pulldown menu.

12.

Type 0.8 in the Value field.

Clek [=5]

The dialog box should look similar to the one shown in Fig-
ure 41.

Note that your filter formula is displayed as a formula near
the bottom of the window. In this case, it is:

[ ("Chr" = 1) AND ("Position" < 50000000 ) AND ("Gen-
Train Score" > 0.8)]

unless you right-click it and select an alternate

The sub-statement root node is always AND
% NOTE

root node. AND is implied for the first action.
AND only appears once you add a clause.
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@ Filter Table Rows (=] 3]
Columns [ Expression Filter Tree View
Index Operation Yalue N
Name
Address |< j ID 8
Manifest
Chr GenTrain Score < 0.8
er
1ac T ™ Invert \whole Expression
1533618086_4 [1]
<all columngs [~ Sub - Statement
<any columny
et frislint EhE e [FCh=T1] [[Posion" < 50000000 ] [["GenTran Seae < 08]]
AND 'I Add Clause
Sub Columns
—Filer Loading and Saving —————————
¥ Raw - =
GType [ Load De\etel
Score
Theta
R & save
i B |
& s R | =
Iele Freg =
LogR Ratio =l ‘ [
I[ ["Chr"" = 1] AND ["Position" < 0000000 | AND [“GenTrain Score” < 08]]
&3 Clear &l I W OK ¥ Cancel
Y

Creating a More Complex Filter

Saving a Filter

Filters can be saved and used later in different projects.

To save a filter for later use:

1. Build your filter.

2.
dialog box, cl

ick Save.

In the Filter Loading and Saving area of the Filter Table Rows

The Enter Name for Filter dialog box appears (Figure 42).

£
[Filter 1
S 0K > Cancel |

Entering a Name for a Filter

3. Enter a name for your filter in the field.

% NOTE

GenomeStudio Framework 2008.1 User Guide

To ensure that GenomeStudio can identify
the filter, use only alphanumeric characters

in the filter name.
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Click OK.

Your filter is saved to C:\Documents and Settings\<user-
name>\Application Data\lllumina\GenomeStudio\<filter
name>.flt

Loading a Filter

To load and use a filter you previously saved:

1.

In the Filter Loading and Saving area of the Filter Table Rows
dialog box, select the filter you want to use from the
dropdown list.

The Load button becomes active.
Click Load.
Your filter is loaded and ready to use.

Clearing a Filter

To clear the filter:

Click [ @} Clear Filter.
The filter is cleared.

Filtering Notes

Leaves are added to the currently selected node (highlighted
in pink).
To change the active node, click another node.

To change the action for a node, right-click the node and
select the action from the popup menu.

To modify a leaf's value, first click it to select it, then change
options within the expression area of the Filter Table Rows
dialog box.

To delete a node or a leaf, right-click it and select Delete
from the context menu.

To clear all actions and expressions, click Clear All.
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Locking Locking columns can be useful when there are many columnsin a
Columns table and you want to keep a particular column or a few columns
visible. Locking a column “freezes” a column on the left side of
the display, so that you can see it while scrolling through
other columns.

A Locked column is indicated by a | @ | lock symbol in the
column's header (Figure 43).

~

JFuII Data Table | 1P Takie | Paired Sampls Table I 4 b x

CRC=N-2 - SRt = N S S AN < R R B (I

L P

Index®| Mame @ Address | Chr |  Position G‘;:;::‘" Frach | FracC | FracG | FracT | GType | Scors | Theta R

T T T B T H O7zen DAl .03 D.18 Dl | AR 5070 m.O136 0975 il
z MitoAl0SS .. 9053.. M 10551 nesss 0507 0.2@F 0083 0817 | A 02831 0.0423 36054

3 MtALLZS . 8033.. M 11252 nesss 0302 0% 013 0.2 | es 02762 0.9376 16045

4 Mitndl146 9019 M 114e8 07161 0277 DAz 0453 0.esr | A 03015 nOzel 44039

s Mitoal181 . 9047.. M 11813 056 0.7 0.7 0424 0257 |8 0203 08580 2.3eel

6 MitoAl230 . 8085.. M 12309 6955 0.al8 0.3l8 0014 0243 | A 0,263 0.0363 31874

7 Mitndl31n 8017 M 1308 Desla 0257 D.aTe D044 023 | A 02795 NS4 12331

8 Mitodl326 9014 M 1a2e4 n.A9ss 0297 0812 DAM 0.es7 | A 02831 00378 46365

3 MitAL375 .. 9059.. M 13781 07207 0.3l2 0.7 0.0M 0218 | A 03058 0.0493 13005

in Mitndl356 8017 M 1ase7 Mt nazz 06 0078 0243 | MO 00000 HaH Hahl

1 Mitod1425 9089 M 14234 06715 0.5 0.2 0.0A3 0.2a3 | BB 02629 n.otz 17807

1z MitDAL4SE . G089.. M 14583 07290 043 0.3l2 0074 0478 | A DAL 00266 1.8e9

13 Mitnl4a0 8035 M 14808 DeT0a .46 DAL 0044 D26 | Aa Nz nORFZ 47751

14 Mitodl521 9031 M 15219 06506 D.267  0.297 D8 D@67 | A 02463 0.0909 54040

15 MitodlS24 .. 9080.. M 15245 D.eS0 0257 017 0453 0.7z | Aa 02577 0.0712 39205

16 MIALS30 . 9044.. M 15302 n.eall 0.2FF 0@ 043 D24 | eB 02317 0.E9FL 27081

17 Mitod1575 9075 M 15759 07161 0817 0.a3  0.oed n.ese | A 03015 0003 45769

15 MitoalSa0 .. 9072.. M 15308 07161 0378 0258 014 0243 | A 03015 0.0219 37920

13 MitAl592 . 8020.. M 15325 06963 0383 D2 0014 0.5 | A 02044 0,039 2.9055

20 Mitsdlpl6 9010 M 16163 6420 0343 0353 000 nend | Aa 02398 0095 30727

2 MitoAlel6 . 9033.. M 1eled 0743 0.3 0.5 0400 0.2 | A 02998 0.0369 26724

22 MEoAl730G | G0%6.. M 1738 0703 0333 D24 0453 0.2 | A 02904 0.0324 44936

23 MioAII49G | 9031 M daen 06793 0.13 0.2 0438 0.es4 | Aa 02604 00846 58159

24 MEQAS4ELG | 9034.. M 3481 6863 0.277 D40l 0424 049 | A 02757 0.0%4 40026

5 MiknARR4AG Q‘ﬂ§4 M AR4A N.A4N7T Mn.73R n.441 n.nasg n.z23 An NPARE  NN9RR S.RP4A I ILI

a4 »

Rows=561494  [Disp=561494 [Sel=1 |Filker=Filter is not active.

Table with Two Locked Columns

To lock columns:

To see a list of locked columns in the Column Chooser:
Click [[H] | Column Chooser.

Locked columns are displayed in the Display-Locked Col-
umns area (Figure 44).
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[ndex
Mame

— Digplayed Colurmnz
Addresz

Chr

Position

GenTrain Score
Frac A&

Frac C

Frac G

Frac T

153361 8066_aA [1]

=

— Digplayed Subzolumng
GType

Scare

FS

Hide = |
EE

£= Show

Column Chooser |
Y'ou can drag-and-drop columns to re-arange theirr display order. Alzo, you can
draa them todfrom the Hidden list to hidedshow thern.
— Dizplay-Locked Columns — Hidden Colurnns
M anifest -

—Hidden Subcolumnz
= Raw
¥ Raw

-

Column Chooser, Display-Locked C%/umns
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Unlocking
Columns

To unlock columns:

1. Select the column header of each locked column you want to
unlock (Figure 45).

Working with Tables

J Full Data Table l SMP Table l Paired Sample Table I

A NN AR = Redy YR < TR AR
- Address | Chr Position Gé:;:m Frac & Frac C Frac G FracT | GType | Score | Theta R

1 MikoAL004.. 9045.. M 10045 0.72z0 0317 0.203 0118 0,361 AR 0.3070  0.0138  4.037% H
2z MitoAl0S5... 9056.. M 10851 0.6955 0,307 0.287 0.083 0,317 Al 0.2831  0.0423  3.8054
3 MitoAl125... 9039.. M 1125z 0.6898 0,302 0.356 011 0.223 EB 0.2782  0.9376 16045
4 MiknA1 146 9013 M 11468 0.7161 0.277 0.312 0.153 0,257 AR 03015 0.0221  4.4239
5 Mitodl181... 9047.. M 11813 0.5908 0.272 0.347 0.124 0.257 EB 0.2038  0.8%80  2.3621
] MitoAl230... 9065.. M 12309 0.6955 0,318 0.318 0114 0,243 Ad 0.2831 0.0369 3.1674
7 MiknA1310 9017 M 13106 0.6913 0,257 0.376 0.144 0,223 AR 0.2795  0.0954  1.2331
8 Mitod1326... 9014.. M 13264 0.6955 0,297 0.312 0134 0,257 Al 0.2831  0.0378  4.8365
9 MitoAl375... 9058.. M 13781 0.7a07 031z 0.376 0.094 0.218 Al 03058 0.0493  1,3905
i} MikaA1396 017 M 13967 Mall 0,322 0.356 0.079 0,243 NC 0.0000  Mak Mall
1 MikoAl423. 9063.. M 14234 0.6715 0,356 0.342 0.063 0,233 BB 0.2623 0.9182  1.7207
1z MitoAl455... 9060.. M 14583 0.7230 0,436 0.312 0.074 0,178 Al 03135 0.0z66  1.8699
13 MitoAl490... 9039.. M 149068 0.6703 0,248 0.391 0144 0.218 Al 0.2620 0.0672  4.7751
14 MikoA1521 9031 M 15219 0.6506 0.267 0.297 0.168 0.267 AR 0.2463  0.0909  5.4040
15 MitoA1524... 9060.. M 15245 0.6650 0,257 0.317 0.153 0.27z Al 0.2577 0.0712  3.9205
16 MitoAl530... 9044.. M 15302 08311 0.277 0.337 013 0,248 EB 02317 0.8971  2.7091
17 MitnA1575 9075 M 15759 0.7161 0,317 0.332 0.099 0,252 AR 0.3015  0.0203  4.5769
18 MitoA1590... 9072.. M 15908 07161 0,378 0.259 0.114 0,243 Al 0.3015  0.0219  3.7920

Selecting Columns to Unlock

2. Click

-

Unlock.

The selected columns are unlocked (Figure 46).

[P NPT PR

1
1z
13
14
15
16
17
18

Full Data Table | St Table | Pair€d ZEmple Table

Mitos1004

Mito/ 1055 ..

MitaA1125
MitaA1146

MikaAl181 ..
MitoA1230...
MitoA1310..
MitoA1326 ..
Mitof1378 ..

MikaA1396
MitnA1423

MikaA1458 ..
MitoA1490...
MitoA1521 .
MitoA1524 ..
MitoA1530...
Mitof1575 ..

MitaA1590

BBy O | CL AT Bk

o [ [

i B-@QH Ve a s
chr Position G;:;:zm FracA Frac C Frac G Frac T GType | Score | Theta R

4. M 10045 0.7220 0317 0.203 0119 0381 Al 03070 0.0138  4.0375
0zE.. M 10851 0,6955 0.307 0.287 0,089 0317 A 02831 0.0423 36054
9039 M 11252 0.6898 0.302 0.3%6 0,119 0.223 BB 02782 0.9376 1.8045
9019 L) 11468 0.7161 0.277 0.312 0,153 0.257 Al 03015 0.0221 @ 44239
047 .. M 11813 0.5806 oz 0.347 0,124 0.257 BB 02038 0.8580 23621
9065, M 12309 0.6955 0318 0.318 0114 0.243 A 02831  0.0368  3.1874
7. M 13106 0.6913 0.257 0.376 0,144 0.223 Ak 02795 0.0954  1.2331
EUCR ] 13264 0,6955 0.297 0.312 0,134 0.257 Ak 0.2831 0.0378  4.8365
0z9.. M 13781 0.7207 0312 0.378 0,094 0218 A 0,3058 0.0493  1.3905
an17 M 13967 MaN 0.322 0.3%6 0,079 0.243 NC 00000 Mak Wah

9069 M 14234 0.6715 0.356 0.342 0,069 0.233 BB 02629 0.9182  1.7207
a06g.. M 14583 0.7290 0.436 0.312 0.074 0.178 Al 03135 0.0266 18699
9039, M 14906 0.6703 0.248 0.391 0.144 028 A 02620 0.0672 47751
9031 M 15219 06308 0.267 0.297 0.168 0.267 A 0.2463  0.0009  5.4040
Q0e0.. M 15245 0.6650 0.257 0.317 0,153 0.2z Ak 02577 0.0712 39205
o044, M 15302 0.6311 0.277 0.337 0,139 0.248 BB 02317 0.8971 27091
075 M 15759 0.7161 0317 0.332 0,099 0.252 Al 03015 0.0203 45769
9072 L&l 15908 0.7161 0.378 0.259 0,114 0.249 Al 03015 0.0219  3.7920
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Introduction

Introduction

The graphing functions of GenomeStudio allow you to plot data
displayed in tables in a number of ways:

Line plots
Scatter plots
Histograms

Box plots
Frequency plots
Pie charts

Heat maps

The following sections include information about how to use
each of these graphing tools.

Line Plots

Line plots are linked to data tables. Data appears in the same
order in a line plot as it does in the associated data table.

Use the Line Plot option to plot data from a single column, or to
plot two columns simultaneously, in order to compare them.
Plotting a  To plot a single column in a line plot, do the following:

Smgle 1. Click Line Plot in the table to open the Line Plot
Column (Figure 47).

GenomeStudio Framework 2008.1 User Guide

49



50

CHAPTER 4
Graphs

SLine Plot

. Line Plot
0.75
0.50
0.25
' Index

Left fuis | Right Ais | % A |

Columns

=10l x|

Index

Addiess
Paosition
GenTrain Score
Frac

Frac C

Frac G

Fiac T
1533618086_4 [1]

Sub Columns.

= Raw
" Raw
Seare
Theta
R

el

M
€ Allele Fieq
LoaF: Fatio
Concordance
CHY Value

CHY Conlidence

Figure 47 GenomeStudio Line Plot

2. Choose a graphing option from the Columns area (and the

Subcolumns area, if activated).
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Line Plots

The line plot is dynamically populated with the option you

choose (Figure 48).

1.

B Line Plot of GenTrain Score vs Index

Line Plot of GenTrain Score vs Index

=10/

Let s | Right Asds | X Aais |

GenTrain Score

Columns.

Index
Address
Position

Frac &
FracC
Frac B

Frac T
153361 2088_A [1]

Sub Calumns.
< Raw
' Flan
Score
Theta
R

i

&
B Allele Freq
Log R Ralio
Concordance
CNY Value

CNY Confidence

ﬂ.ﬂ-! mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm . |
wwwwwwwwwwwwwwwww I;;e:=A~w>mm4uw§)ﬁﬁ§&&«@%eémw;u
W GenTrain Score
Plotting a Single Column in a Line Plot
Plotting To compare two columns in a line plot, do the following:
Two 1. Inthe Columns area of the Left Axis tab (and the Subcolumns
Columns area, if activated), choose the first column you want to plot.
A line representing the first column appears in the line plot,
and an item is added to the legend as shown in Figure 48.
2. Click to select the Right Axis tab.

In the Columns area of the Right Axis tab (and the
Subcolumns area, if activated), choose the second column

you want to plot.

GenomeStudio Framework 2008.1 User Guide
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A line representing the second item appears in the line plot,
an item is added to the legend, and the right axis is popu-
lated (Figure 49).

(@:Line Plot of GenTrain Score and Frac T vs Index E 7 8 [=] B3|

Right &
Line Plot of GenTrain Score and Frac T vs Index Leitaes Pt i | |

1 . Columns

Index
Address
Position
GenTrain Seore
0.6 Frac A
FracC
0.8 Fiac G
1533518066_A [1]
0.5
@ 06
g | 0.4
o [ n
£ 3
s a
= -
3 03
S04 f
il v Sub Columns
Y 0.2 % Raw
¥ Y Raw
Score
0.2 Theta
R
0.1 %
v
B Allele Freq
Log A Ratio
Concordance.
00 TNV Yalue
CNY Confidence
BEEPUBEEERBELREREER
W Gentrain Score

B FracT

Plotting Two Columns in a Line Plot

Changing You can also change the x-axis label of a line plot, which
the X-Axjs represents rows of data from the associated table.

Label To change the x-axis label of a line plot, do the following:

1. In the GenomeStudio Column Plot dialog box, click the
X-Axis tab.

2. In the Columns area (and in the Subcolumns area, if
activated), select a label.
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The label you selected is applied to the x-axis of the line plot

(Figure 50).

Line Plots

GenTrain Score

Line Plot of GenTrain Score and Frac T vs Address

1.0 07 g
0.6
0.8
0.5
0.6
0.4
! | fo3
0.4 = v
/ lami 0.2
0.2
01
ﬂ.ﬂ- .0
B R R R e R R R L P T EE b e
G EEE R E R LR R B R L Y
BEEREIRdERINERNER AR R aEBE IR RNERSRNBEISRREIRRERER
Address

W GenTrain Score

M FracT

12814

e Plot of GenTrain Score and Frac T vs Address

Left s | Right anis % fuds |

Columrrs

=10l =1

Indes:
Name
Manifest
Chr

Position
GenTrain Score
Frac &

FracC

Frac G

Frac T
1533618066_4 [1]

Sub Colurns

< Faw
[V Faw
GType
Seore
Thets
R

4

v
8 Alele Freq
LogFi Fatio
Top Allsles
Import Cals
Concordance
g Call

CHY Value

CMNY Conlidence

Line Plot with X-Axis Label “Address”
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Changing If you want to change the way your data is displayed from a line
the Plot plot to a bar graph, do the following:

Type 1. Right-click in a line plot.

The context menu appears (Figure 51).

@Line Plot of GenTrain Score and Frac T s Address 1ol x|

e I
Line Plot of GenTrain Score and Frac T vs Address [ETESE| R - I

1 7 a Columns

Index
Name

Manifest
Chr

Fosiion

08 GenTain Score
Fiac

Frac C

05 Fiac &

Fiac T
1533618088_4 [1]

GenTrain Score
ELIE]

Y Sub Colmns
1 v 0.2 = Raw

¥ Raw
GType

0.2 Soore

Theta

R

Properties o <

Clear Selected Values v

I — B Alele Freg
Copy As 4 Lag A Ratio

_— Tonbleles

It Cals

Concordance

Orig Call

CHY Value

CHY Confidence

W senTrain score

[ Frac T

Line Plot Context Menu

2. Select Properties from the context menu.
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Line Plots

3. The Plot Settings dialog box appears (Figure 52).

MM Plot Settings... =101 x|
Appearance | iz I iz I Secondany rhxiz I [rata Series I
v Show Legend v Show &s Line Plat W arker Size: |3 'I
[ Show Only Line Markers
Border &rea Fill Style: ISD"EI j
Border &rea Colar: II:l white j
Border &rea End Color: II:l white j
Dirawing Area Fill Shyle: ISD"EI j
Dirawing Area Colar: II:l white j
Dirawing Area End Color: II:l "wihite j
Bar Group Fill [} 4] I B 80%
Series Bar Wwidth: Al v|  40[pixels]
(0]
N y
Plot Settings
4. Clear the Show As Line Plot checkbox.
5. Select additional properties you would like to

apply to the bar graph.
6. Click OK.
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The line plot converts to a bar graph (Figure 53).

Plot of GenTrain Score and Frac T vs Address =10 x|
% Asis
Line Plot of GenTrain Score and Frac T vs Address e e |
2 o Columns

Index
Name:

Manifest

0.6 Chr

Posilion

08 GenTrain Score
Frac

FracC

o5 Frac G

Frac T
1533618066_4 [1]

0.4

19e14

03

GenTrain Score

2
=

Sub Columns
0.2 2 Raw

v Raw
GType

0.2 Score

Theta

04 R

kS

M
B Allele Freq
Leg f Ralio

o o Top Allsles
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Bar Graph
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Scatter Plots

Use the Scatter Plot option to see how two columns in the table
are related.

1. Click Scatter Plot in the table to open the Scatter Plot
dialog box (Figure 54).

Scatter Plot

Columnz

Title: Scatter Flot

Scatter Plat

E@E 1G- LI  axis => |
Soit |

¥ aRlz =k |

labels => | hone

L] | Cancel I

Scatter Plot

2. Choose graphing options from the Columns and
Subcolumns dropdown lists.

3. Click OK.
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The scatter plot appears with the parameters you selected
(Figure 55).
=1olx|

File Wiew Tools

1533618066_A 1] Rawws 1533618066_A [1] > Raw

14000
12000F
10000F
anon -

BoODE-

1533618066_A [1] Raw

000

2000

P
0 10000

T
20000
1533616066_A [1] X Raw

Caontral Panel

& Linear " Loganthmic " Pawer

ocae

[~ BestFit

N-Fold: ‘ V' Show | 20 H: IV Identity T~ Multi

| ¥ Mouze Drag/Zoom  [v Toolip [~ Square Aspect Ratio v Additive Selection | Close Control Panel |

| Total ltems = 561434; Selected = 1; Marked =0; &= || [F=013% 4

Universal Scatter Plot

Marking To mark samples in a scatter plot, do the following:
Samples 1. Right-click on a scatter plot to display its context menu.
2. Select Mark Selected Items | <Add New> (Figure 56).
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Fold Change = x2.0 4

Select Region
Select All

Clear Selection
Copy Seleckion
Paste Selection
Reverse Selection

<hdd New=

Mark, Selected Ikems

Clear Marks F
Disconnect Selection)Marking |

Auko Scale Axes 30000

Copy Image

Options. ..

Scatter Plot Context Menu

Scatter Plots

The Select Mark Name dialog box appears (Figure 57).

IDe[auIt
I- DirnGray j
o 0K % Cancel |

B

Select Mark Name

3. Enter a name for your mark in the field.

4. Select a color for your mark from the dropdown list

(Figure 58).
=
||:| Orange j
J 0K > Cancel |

Selecting Mark Name & Color
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The samples you marked in the scatter plot are displayed in the
color you selected. The marked displayed in the associated table
in the color you selected.
A box plot is a graphical summary of a distribution of values. Use
the box plot to plot either column or subcolumn values.
1. In the table toolbar, click Box Plot.
The Table Box Plot dialog box appears (Figure 59).
&) Table Box Plat — (ol x|
Data | Labels [Toaltips] I
—Group By, Walues
' parent columns Sub Columns
dlstm_c_t walues in a é E:x
specific column Seore
Theta
L Calurnnz R
® \PTdex = 5
ome B Allele Fi
i Loo e
Che Concardance
Pasition ENY Ve
GenTrain Score ENY Confidence
soF Frac & -
Frac C
Frad =l
Sub Columns
40 ELEX -
' Raw —
GType
Score
Theta
R -
i
20 EAII le Fi
Lng;eﬂart?nq ;I
¥ Display Boxes ¥ Instant Update
| | | | 71 Display &l Points Update |

Box Plot

2. Click a subcolumn.

GenomeStudio calculates the distribution statistics that are
displayed graphically in the box plot.
The box plot appears (Figure 60).
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Box Plot Displaying Data

Frequency Plots

A frequency plot is a graphical display of how often data values
occur. Use the Frequency Plot option to display a range of data
values in a graphical format.

1. In the table toolbar, click Frequency Plot.
The Frequency Plot dialog box appears (Figure 61).
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@) Frequency Plot
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Frequency Plot

2. Select grouping and values options.

The Frequency Plot automatically displays your data with the
selections you have chosen (Figure 62).

& Frequency Plot
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Frequency Plot Displaying Data
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Pie Charts

A pie chart is a circular chart, divided into sectors, that illustrates
the relative magnitudes of frequencies or percentages. Use the
Pie Chart option to display table data in a graphical format.

1. In the table toolbar, click m Pie Chart.
The Pie Chart dialog box appears (Figure 63).

& Table Pie Chart

Data |

Columnz

Index

Name

Address
Marifest

Chr

Puosition
GienTrain Score
Frac &

FracC

Frac G

Sub Coluring
# Raw
' Raw
GType
Scoie
Theta
R

X

Y
B Allele Freq
Log R Fatio ﬂ

Figure 63 Pie Chart Displaying Data

2. Select the columns and subcolumns you want to display.
The pie chart automatically displays your data (Figure 64).
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R
Dat
Sample 1.B Allele Freq = I
Columnz
Addresz AI
M anifest
Chi
Positian
GenTrain Score
Frac &
FracC
<>0.01{177107) 3] Fal
15 d
Sub Columnz
= Raw -
' Raw —
1.00 <->1.01 (203812) 36% oo
Theta
R |
%
¥
Log R Ratio j
Pie Chart Displaying Column and Subcolumn
Data
Histograms

A histogram is a graphical display of tabulated frequencies. Use
the Histogram option to plot the distribution of values for a
particular column.

1. In the table toolbar, click Histogram.

The GenomeStudio Histogram dialog box appears
(Figure 65).
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GenomeStudio Histogram |
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2. Select graphing options from the Columns and Subcolumns

listboxes.

A histogram displaying the options you selected appears

(Figure 66).

Histogram for GenTrain Score
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Histogram Displaying Data
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Adjusting If you want to view a subset of the table data, you can customize
the View 2 histogram to display only data that falls within a specific range.

Area To adjust the view area in a histogram, do the following:

1. In the View area of the GenomeStudio Histogram dialog
box, select parameters that correspond to the region you
want to view:

X Min
X Max
Y Min
Y Max
2. Click Update.

The histogram displays with the parameters you selected.
Autoscale is selected by default. When Autoscale is selected,
the scale of the histogram automatically adjusts when you
choose a different column. If you clear the Autoscale checkbox,
the scale of the histogram does not adjust when you choose a
different column.

Changing You can change the resolution of a histogram by changing the
the number of bins displayed in the histogram.
To change the number of bins displayed in a histogram:

Number of , , ,
In the Number of Bins area, click and drag the slider.

Bins Drag to the left to decrease the number of bins.

Drag to the right to increase the number of bins.

The number of bins displayed in the histogram updates
dynamically, based on your selection.

Selecting From within a histogram, you can visually select a range of data
Data you are interested in viewing or analyzing.

To select data in a histogram, do one of the following:
Double-click the histogram.

In the Selection area, click

A shaded selection area appears in the histogram
(Figure 67).
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Histogram with Shaded Selection Area

To change the size of the shaded selection area, do one of
the following:

Drag the boundaries of the shaded selection area.

a. Move the cursor over the edge of the shaded selection

area until the cursor changes to this symbol: <-|->.
b. Click and drag the left and right boundaries of the
shaded selection area to the desired positions.

The shaded selection area dynamically changes as you

drag its left and right boundaries (Figure 68).
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Resizing Shaded Selection Area

Viewing
Statistics

In the Selection area, type lower (left) and upper (right)
boundaries to define the shaded selection area of
the histogram.

The shaded selection area dynamically updates to the set-
tings you specify.

You can view table data statistics in the Statistics area of the
GenomeStudio Histogram dialog box. Statistics dynamically
update based on the shaded selection area of the histogram.

Inside Selection refers to data that fall inside the shaded
selection area of the histogram.

Outside Selection refers to data that fall outside the shaded
selection area of the histogram.

Statistics apply to the column currently plotted in the histogram.
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Histogram Statistics

Statistic Description
# Number of occurrences
Mean Mean values
Dev Standard deviation
Ccv Coefficient of variation

Filtering To filter table data from within a histogram:

Data 1. First select the data you want to filter by following the
procedure Selecting Data on page 66.

2. Inthe Selection area of the GenomeStudio Histogram dialog
box, click Filter.

The table data is filtered according to the shaded selection
area. The histogram displays only the filtered data
(Figure 69).
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Filtering Selected Data
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Clearing a
Filter

Marking a
Selection

To clear a filter from within a histogram:
Click Clear Filter.

The filter is removed and the histogram appears as it did

prior to filtering the data.

To mark a selection in a histogram, do the following:

1. In the Mark area of the GenomeStudio Histogram, select
Configure Marks from the dropdown list.

The Configure Marks dialog box appears (Figure 70).

Configure Marks

Ok  Cancel |

& Add |
Ly Delete |

@n Fename |
I- Black. "I

|

Configure Marks
2. Click Add.

3. The Select Mark Name dialog box appears (Figure 71).

Select Mark Name

IDefauIt
I- DimGray j

4 OK < Cancel |

E

Select Mark Name

4. Type a name for your mark in the field.
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5. Select a color for your mark from the dropdown list

(Figure 72).

Select Mark Mame

II:l Orange

4 0Ok

=
< Cancel |

E

6. Click OK.

Choosing Mark Name & Color

7. In the Configure Marks dialog box, click OK.
The mark you created is displayed in the Mark area drop-

down list.

8. Select the mark you want to apply to your data from the
Mark area dropdown list.

After a few seconds, the marked data is displayed in the his-

togram with the properties of the mark you applied

(Figure 73).
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Marked Data Displayed in a Histogram
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The data are also marked in the associated table (Figure 74).

Full Data Table TSNP Table T Paired Sample Table I 4 b x

AR VR = BV DN - RN g R

i | e [t v | e | S0 | s o | o | et Laton | s | | 5 |

|Rows=561494  |Disp=177431 [sel=1 |Filter=[ ("GenTrain Score" > 0,3885078 ) AND ("GenTrain Score” < 0,51 )]

Figure /4 Marked Data Displayed in Associated Table

Heat Maps

A heat map is a graphical representation of data in which the
values represented by the variables in a two dimensional map
are represented with different colors. Use the Heat Map option
to plot data from any subcolumn across all columns.

The heat mar> can be used only with tables
WNOTE that have columns with subcolumns.

Click Heat Map in the toolbar of a table with subcolumns to
open Plot Sample Subcolumns in a Heat Map dialog box.

Heat maps are most useful when your data has
NOTE been clustered.
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Populating To populate the heat map with data:

the Heal:: 1. Click Iil Heat Map.
Map wit The Plot Sample Subcolumns in a Heat Map dialog box

Data appears (Figure 75).
I:IP'DI: Sample Sub-Columns in a Heat Map. 5[
Available Sample Sub-Columns Title: I
GType Sample sub-calumn value =» | # Samples
Score
Theta
R Mate: The sample column names will be
ﬁ uzed for the colurnn labels.
B Allele Freq &
Available Row Labels Fow labels
Mame — |
Address Row Labels =3
Chr
Pasition
Erear;T'&am Score Launch Uninitialized Heat Map
Frac C To view a previously saved Heat Map filz [*.hmp] launch
Frac G the Heat Map and then open the saved file from the Heat Launch... |
FracT Map "File | Open a Heat Map File" menu.
carcel_|

Plot Sample Subcolumns in a Heat Map
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2. In the Title field, enter a title for your heat map.
3. Inthe Available Sample Subcolumns listbox, select the data
series you wish to map in a heat map.
4. Click Sample Subcolumn Value.
The data series name you select appears at the top of the
heat map image to the right.
5. In the Available Row Labels listbox, select a column that
you want to use as the row labels of the heat map.
Click Row Labels.
Click OK.
The heat map is generated with the row labels and data
series you selected (Figure 76).
DHeatMap =10 x|
File  Edit  Tools
& | [H=

Test1
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Breast Tum..
Color Tumo...

Breast Mor,
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argmTaz
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0erms
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Heat Map with Row Labels & Data Series
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Clustering
Heat g Clustelzing by rows islvelry process-intensive and
can take an extremely long time. You are
Map Data WARNING | 5dvised to filter the number of rows to a few

thousand or fewer before clustering by row.

To cluster heat map data:

1. Inthe Heat Map dialog box, click Cluster Heat Map
Rows and/or Columns.

The Cluster Options dialog box appears (Figure 77).

Cluster Options x|

[ Cluster Fows

[T | Cluster Columts [usualy samples]

— Hierarchical Claster ketric
f* hanhattan

" Euclidian
 ACOR
" COR

MOTE: Clustering statuz will appear on the heat
map'z ztatus bar. The heat map will be updated
ance the clustenng iz frzhed.

k. I Cancel |

Cluster Options

Y

2. In the Cluster Options dialog box, select one or both of the
following:

Cluster Rows

Cluster Columns (Usually Samples)
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Similarities
and
Distances

3. Select one of the following Hierarchical Cluster
Metric options:

Manhattan—Computes the distance between two points
if a grid-like path is followed.
Euclidian—Computes the shortest distance between
two points.
ACOR (Absolute Correlation)—Computes the Pearson
correlation using a 1 - Irl distance measure.

COR (Correlation)}—Computes the Pearson correlation
using a 1 - r distance measure.

methods to validate results. Groupings with a
true biological basis will usually replicate
regardless of the algorithm used.

lllumina recommends using multiple clustering
% NOTE

4. Click OK.

The status bar at the bottom of the window displays the
progress of the cluster analysis.

When the data is finished clustering, the heat map automati-
cally displays the hierarchical clusters (Figure 80).

There are several ways to compute the similarity of two series of
numbers. The most commonly used similarity metric is the
Pearson correlation. The Pearson correlation coefficient between
any two series of numbers X = {X4, X5, .. Xy} and Y = {Y4, Y>,
...YN} is defined as:

SR

Distance is then defined as 1 - r for Correlation and 1 - Irl for
Absolute Correlation. GenomeStudio also uses Manhattan
(2|X; - Y4)) and squared Euclidian (£(X;-Y,)") distances.
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GenomeStudio presents the clustering information in the form of
a dendrogram, a tree-like structure whose branches correspond
to rows and/or columns of the table. The distance on the X-axis
establishes the similarity relationships among the genes or
samples. For example, if the dendrogram plots the similarity of
samples based on gene expression, samples C and D are very
similar to each other, less similar to B, and even less similar to A
(Figure 78).

A

B
— C
- D

Dendrogram, Similarity Example

After clustering, nodes are reordered starting near the top to
ensure that node “ar” is closer to “B” than node "al” is, and
node “bl” is closer to “A"” than node "br" is (Figure 79).

br

bl

ar

Dendrogram, Showing Nodes
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File  Edit  Tools
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Heat Map, Display & Scrolling Properties
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Resizing The row label area is shown in Figure 80.
Row Labels o change the width of the row label area:

1.
2.

Press and hold the Shift key.

Click and hold the left mouse button anywhere in the row
label area.

Move your mouse slowly left or right to resize the row label
area.

To change the height of the row label area, do one of the
following:

Using the mouse wheel:
a. Position the cursor over the row label area.
b. Move the mouse wheel up or down.

Using the mouse button:

a. Position the cursor over the row label area.

b. Press the left mouse button and drag up or down to
resize.

Resizing The column tree cluster is shown in Figure 80.

the To resize the column tree cluster:

Column 1.
Tree 2.

Cluster

Press and hold the Shift key.

Click and hold the left mouse button anywhere in the row
tree cluster area.

Move your mouse slowly up or down to resize the column
tree cluster area.

Resizing The column label area is shown in Figure 80.
Column To change the height of column labels:

Labels 1.

2. Click and hold the left mouse button anywhere in the column

3.

Press and hold the Shift key.

label area.

Move your mouse slowly up or down to resize the column
label area.
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Scrolling
the Heat
Map Area

Opening a
Heat
Map File

Saving a
Heat Map

To change the width of column labels, do one of the following:

Position the cursor over the column label area, and move the
mouse wheel up or down.

Position the cursor over the column label area, press the left
mouse button, and drag up or down to resize.

The heat map scroll bar is shown in Figure 80.

To scroll the heat map area, do one of the following:

Position the cursor over the heat map, and use the mouse
wheel to scroll up or down.

Click the scroll bar and hold, then drag the scroll bar up
or down.

1. Select File | Open Heat Map File.
The Open Heat Map Data File dialog box appears.

2. Browse for and select a previously-saved heat map file.

Click Open.
The heat map file appears.

1. Select File | Save As.
The Save Heat Map to File dialog box appears.

2. Browse to the location you want to save your heat map.
Type a name for your heat map in the File Name field.

Click Save.
Your heat map is saved in the location you specified.
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Exiting the  To exit the heat map:

Heat Map 1. SelectFile | Exit.

If you have clustered your data during this session, you are
prompted to save the clustered heat map to a file, so that
you do not have to recluster again when you use this heat
map in future sessions.

2. Select File | Exit.
The Unsaved Data dialog box appears.

3. Click Yes to save the clustered heat map to a file.

Because the clustering process can be time-
NOTE intensive for large data sets, saving your
clustered heat map will save you time later.

Edltlng You can change the visual properties of the heat map to suit your
Heat Map preferences. You can the following elements of your heat map:
. Title
Properties Legend
Row/column properties

Scroll bar properties

Title

To change the heat map title:
1. Do one of the following:
Select Edit | Properties.
Click Edit Heat Map Properties.
The Heat Map Properties dialog box appears (Figure 81).
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T

Title I Legend | Row 7 Columns | Scroll Bars |
Title | |
Color I- Black LI

cance_|

Heat Map Properties, Title Tab

2. In the Title tab, enter a title for your heat map in the Title

field.

3. Choose a color for the heat map title by selecting
a color from the Color pulldown menu.

4. Click OK.

The heat map appears with the new title centered above it.
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Legend

Changing the Scale of the Legend Axis

To change the scale of the legend axis:
1. Click the Legend tab (Figure 82).

R=TET
Title Legend I Row / Columns | Scroll Bars |
Min Yalue: [+ Show Legend
Max Value:
Number of Axiz Divisions:
Displayed Decimals: m

Legend Gradient Colors:

— color scheme
j Srre Croment .. I Dralete.. I

I Red
I Black
2 Lime sloyz Uy |

Move DNown |

Add
Hemove

Edit |l Black |

LL

Heat Map Properties, Legend Tab

2. Enter a Min Value, Max Value, Number of Axis Divisions,
and Displayed Decimals.
Showing/Hiding the Legend

To show the legend with the heat map, select the Show Legend
checkbox (Figure 82). To hide the legend, clear the Show
Legend checkbox.
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Changing the Legend Gradient Colors

The default legend gradient colors are Red, Black, and . To
change the legend gradient colors, do any of the following:

To choose a color scheme:

1. Make a selection using the Color Scheme pulldown list
(Figure 82).

2. Click OK.
The heat map displays with the color scheme you selected.
To change the assignment of individual colors:
1. Click a color in the Legend Gradient Colors area.
2. Click Move Up or Move Down to reassign the color.
3. Click OK.
4. The heat map displays with the color(s) you selected.

To add a color to the heat map:

1. Click Add.
The color dialog box appears.

Choose a color from the dropdown list.

3. Click OK.
The heat map displays with the color you selected.

To remove a color from the heat map:
1. Click a color in the Legend Gradient Colors area.

2. Click Remove.
The the heat map displays without the color you removed.

Row/Column Properties

You can change heat map row and column properties (Figure 83)
to suit your preferences.
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Showing/Hiding Labels
To show row labels:
In the Rows area, select the Show Labels checkbox.
To hide row labels:
In the Rows area, clear the Show Labels checkbox.
To show column labels:
in the Columns area, select the Show Labels checkbox.
To hide column labels:

in the Columns area, clear the Show Labels checkbox.

~ Hows

Heat Map Properties...

_1o] x|

Title I Legend Row / Columns I Scroll Balsl

[+ Show Labels

Label Color:

Label Width [pixels]
Label Height [pixels]

[~ Show Row Cluster [ignored if no clustering has been performed]

| I Black

=

Columns

[+ Show Labels

Label Color:

Lahelwidth [pixels]
Label Height [pixels]

[¥ Show Column Cluster [ignored if no clustering has been performed]

| I Black

2 ]

=

Cancel |

Heat Map Properties, Row/Columns Tab
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Showing/Hiding Clusters

To show the row cluster:
Select the Show Row Cluster checkbox.

To hide the row cluster:
Clear the Show Row Cluster checkbox.

To show the column cluster:
Select the Show Column Cluster checkbox.

To hide the column cluster:
Clear the Show Column Cluster checkbox.

Changing the Label Color

To change the label color for rows or columns:

Select a new color from the corresponding Label Color
dropdown list.

Changing the Label Height/Width

To change the label height or width for rows or columns:
Enter a new height in the corresponding Label Height field.
Enter a new width in the corresponding Label Width field.

Scroll Bar Properties

You can change the properties of the scroll bar to suit
your preferences.

To change scroll bar properties (Figure 84), select new colors
from the Scroll Area Color, Scroll Bar Color, and Scroll Border
Color dropdown lists.
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RETE

Title I Legendl Row / Columns Scroll Bars I

Scroll Area Color II:l White
Scroll Bar Color I- DodgerBlue
Scroll Border Color I- DarkBlue

LefLed Lol

conce_|

Heat Map Properties, Scroll Bars Tab

Creating a  To create a presentation image:

Presentati 1. Select Tools | Generate Presentation Image.

on |mage The Presentation Image Setup dialog box appears
(Figure 85).
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RETEY

Select prefered row height and column width sizes. These zizes will affect the

generated image size.

Preferred Colurnn *wfidth: [pixels]
Preferred Bow Height: [pixelz]

E stimated Image ‘Width: 290 [szreen pirels]

E stimated Image Height; 730 [zcreen pixels]
Required Memory for Image: 3.683.359 600 Bytes
Max. Allowable Image Size: 512 MBytes

Generate. .. I Cancel |

Presentation Image Setup

2. Enter a Preferred Column Width and Preferred Row Height in
pixels.

3. Look at the Required Memory for Image and decide whether
you want an image file of this size.

If the image file size is too large, adjust the number of pixels
for the row height and column width.

4. Click Generate.

The Image Generation Progress status bar displays the status
of the image generation.

5. The Presentation View dialog box appears with a static heat
map image that can be viewed in its entirety and saved to
a file.
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Introduction

This chapter describes how to use the IGV (lllumina Genome
Viewer).

Using the IGV

The IGV allows you to visualize your data on a genome-wide
scale.

If you are using a GenomeStudio sequencing module (ChIP Seq,
DNA Seq, RNA Seq), your project opens to the IGV by default.

If you are using a GenomeStudio microarray module (GT, GX, M,
PT), launch the IGV by doing the following:

In the GenomeStudio main window, select Tools | Show
Genome Viewer (Figure 86).

b'ﬁ-,:ﬁ Genomestudio - RNA Sequencing - Testl

File  Edit  Wiew  Analvsis | Tools | Window — Help
D a H D Opkions 3
Run Scripk... —

. " Run C# Scripk... 1
] i it Z.‘| Show Gename Yiewer |'}7

J Sequences ] Samples ] Lanes}

Index Sample Name Machine Mame Fun 1D

050708.6Bull... USI-EAST_4_300..
080708.Bull... USI-EAST_4_300..
050708.6ull... USI-EAST_4_300..
050705.6ull... USI-EASY_4_300..
050708.6ull... USI-EAST_4_300..
050708.6ull... USI-EAST_4_300..
080708.Bull... USI-EAST_4_300..
050708.6ull... USI-EAST_4_300..
050705.6ull... USI-EASY_4_300...

Launching the IGV

Lm i i n ) R R U o R e
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The IGV main window appears (Figure 87).
=T

File Edk View Data Analysis  Help

| | Active Genome: Human:Build 36.1

1GY Data Workspace axl| viewer |

¢ Edit ~ | [£] Update | Immediate Mode E L Y

Data Plats |

(8 X M O 1 10 (CEDEEETD 19 D

Table Name | Sample [l 2 1 CIDCEET 20 EDED

3 12 CDOINED 21 O
a 13 G 22 OFD
s 14 QEITITED m @
5 15 QEIITD » CIDOED
7 15 CDEED v Q@D
8 17 DD,
a 15 QEEED,

- Dataseres | _~|

Positive  |EEMBne =]
Megetive. BBk =]
LineStyle:  [seid =]
Linewidty | =] [screen pisels]
~—Smooth Series ——
Posiive  [EEMRed =1 1]
L C—

Line Style:

Line width:

Diata Properties | Display Propertiss |

Ready.

IGV Main Window, Whole Genome View Mode

Selecting When you first create a project and launch the IGV, the IGV Data
Data Plots Workspace in the left panel is empty. However, you can load and
store your “favorite” data plots into the IGV Data Workspace for

quick and easy viewing.

Perform the following steps to add data plots to the IGV Data
Workspace, which you can then view in the IGV:

1. Inthe IGV Data Workspace area, position the cursor over the
large white area under the Data Plots tab and right-click.

A context menu appears (Figure 88).
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IGY Data Warkspace

Edit ~ | |£] Update | Immediate Mode

Drata Plats

X MO .
Table Mame | Samnple | SubColurmns

fdd

Delete Selected Ploks

Check all

Unicheck all

IGV Data Workspace Context Menu

2. Select Add from the context menu.
The Add Favorite Data Plots dialog box appears (Figure 89).
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Add Favorite Data Plots Form 1Ol x]|

Table Source

IGT Samples j

Sample Mame Favorite Data Plats

Sample |
O 1-1627gE2025_F0...
[ 1-1627868028_RO...
[ 11627862028 RO
O 1-1E27gER025_R0...
O 1-1627gE2025_F0...
O 1-1627gE2025_F0...
[ 11627862028 RO...
M1 1-1R?7RRANZR RN ;I

SubColumn MNames = |

SubColumng | -
O «Raw

O v Raw

O score

O Theta

Or |
O =

Ov

[ B &llele Freq |

x|

Add Favorite Data Plots Dialog Box

LLv |

3. Inthe Table Source area, select the table that contains the
data you want to display in the IGV.

4. Inthe Samples Name area, select the samples you want to
display in the IGV.

5. In the Subcolumn Names area, select the subcolumns you
want to display in the IGV.

6. Click ==> to activate your selections.

Your selections are moved to the Favorite Data Plots area
(Figure 90).
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=
Table Source
IGT Samples j
Sample Mame Favorite Data Plats
Sample :I GT Samples:1-1627868028_RO0T_CO03 [1]:X Raw =
11627868078 RO — GT Samples:1-1627868028_R001_CO03 [1] Raw
- GT Samples:1-1627868028_R001_CO03 [1]:5core
1-1627865028_R0... GT Gamples:1-1627968028_RO01_CO03 [1].Theta
1-1627868028_RO... GT Samples:1-1627868028_R001_CO02IILE Allels Freq
1-1627860028 RO GT Samples:1-1627868028_RO0T_CO04 [ Raw
1 182?888028_F|U GT Samples:1-1627868028_R001_CO04 [2] Raw
) T GT Samples:1-1627868023_RO0T_CO04 [2]:5core
1-1627868028_RO... GT Samples:1-1627868028_R001_CO04 [2].T heta
11627868028 RO, GT Samples:1-1627868025_R00T_CO04 [2]B Allele Freq
- GT Samples:1-1627868028_R001_CO05 [3]:< Raw
M1 1-1R776RAN2A A G Garples1-1 527963028 ROTT_CO05 [3]° Raw
SubColumn Mames GT Samples:1-1627868028_R001_CO0S5 [3]:5core
GT Samples:1-1627868028_R00T_CO05 [3]:Theta
SubColumns GT Samples:1-1627868028_RO0T_CO05 [3]:B Allele Freq
GT Samples:1-1627868028_R001_COOE [4]:< R av
* Faw GT Samples:1-1627868028_R001_COOE [4] Raw
*f Faw GT Samples:1-1627868028_RO01_CO0E [4]):5core
Score GT Samples:1-1627868028_R001T_CO0E [4]:Theta —
Theta GT Samples:1-1627868028_R001_CO0E [4]:B Allele Freq
GT Samples:1-1627868028_R001_COO7 [5]:< Raw
O-r — GT Samples:1-1627868028_R001_COO7 [5] Raw
O = GT Samples:1-1627868028_RO0T_COO7 [5]:5core
O GT Samples:1-1627868028_R001_CO07 [5].T heta
GT Samples:1-1627868028 RO0T_COO7 [5):6 allele Freq
B Allele Freq =l GT Samples1-1627853028_ RO0T_CO0S [E1X Raw |
0] | Cancel |

Favorite Data Plots Selected

7. Click OK.

The data you selected appears in the data plots area in the
IGV Data Workspace (Figure 91).
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., Hlumina Genome Yiewer {IGY) - Microarray - =loix=|

Fle Edk View Data  Analysis  Help

5 | Active Genome: Humnan:Build 38.1

= J viewer |
Edit ~ | [Z] Update | Immediate Mode a L k=Y
Data Plats
BEXE O 1 0 15 MDD
Table Name | Sample [SubColomns | = z 11 20
GTSa.. 1-1627868... XRaw 3 12 21
GTSa.. 1-1627866... ¥ Raw a 13
ST Sa 11627065, acore 5 1e
[ GTsa.. 1-1627868... Theta
GTSa.. 1-1627868... BaleleFreq & 1; GO H
GTSa.. 1-1627866.. XRaw - 7 15 COOID
GTSa... 1-1627866... ¥ Raw s 17 DCED
GTSa.. 1-1627868.. Score . CDeTD 15
&l Sa... 1-1627868... Theta
GTSa.. 1-1627868.. B #lele Freg
1-1627868... ®Raw
1-1627868... ¥ Raw
1-1627868... Score
1-1627868... Theta
GT Sa... 1-1627866... B Allele Freq 4|
(- Dats Seties =~

Pasitive (e =]
Megative  |EEMBlck  |&]
LineStle:  [Seid =]
Linewidthe | =] [sereen pisels]
~—Smooth Series ———
Positive |-Hed—L| ||
N T ea— |

Line Style:

Line tfidth:

Diata Froperties | Display Propertiss |

Ready.

Favorite Data Plots in the IGV Data Workspace

‘\“; If you close the current project without
| CAUTION | saving the data plots in the IGV Data
O Workspace, the next time you open the

project the area will be blank and you will
need to select the data plots again.

Saving You can save the plots listed in the IGV Data Workspace for quick
Data Plots  accessto them the next time you open this project.

To save selected data plots in the IGV Data Workspace, perform
the following steps:
In the IGV Data Workspace, click Edit | Plot Settings | Save.

The listed data plots are saved in the IGV Data Workspace of
this project. These plots will be available from the IGV Data
Workspace the next time you open this project.
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Changing
Viewing
Modes

In lllumina sequencing modules, the IGV has a per-chromosome
view. However, in Illumina microarray modules, the IGV has two
viewing modes:

Whole Genome View Mode
Chromosome Slide Show Mode

You can display a data plot in the IGV in either of these modes.

In Chromosome Slide Show mode, the IGV can display up to four
plots at a time for one chromosome. In Whole Genome View
mode, the IGV can display up to two plots at a time for all
chromosomes.

more than 500,000 SNPs automatically

J%‘ To reduce loading time, every project with
NOTE
displays in Chromosome Slide Show mode.

To display a plot in Whole Genome View mode, perform the
following steps:

1. In the Data Plots area, select the checkbox for the data
table(s) you want to view.

Click Update.

3. Select the Immediate Mode checkbox f you want
the plots you select to be automatically updated in the IGV.

may take some time to process the data
and display the plots in Whole Genome
View Mode.

For high-density genotyping BeadChips, it
% NOTE

The Whole Genome View Mode data plot appears (Figure
92).

Part # 11318815 Rev. A



Using the IGV

JREIE
B 67 Sarmches 1530010066 A[1] %Raw u
B T samghes 15300066 A[1] i
o SEED
“EE
w &
L CEEEEET TR
:
Data Plot, Whole Genome View Mode
If SNPs are selected (highlighted or
NOTE marked) in the Full Data Table, they appear

in the IGV as different-colored squares.

In Chromosome Slide Show Mode, the IGV can display up to
four plots at a time, of a single data series each, over
any chromosome.

To display a data plot in Chromosome Slide Show Mode:
1. In the Data Plots area, select the checkboxes for the plots
you want to display.

2. Inthe IGV, click . Chromosome Slide Show Mode.

The Chromosome Slide Show View Options dialog box
appears (Figure 93).
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= Chromosome Slide Show ¥ie -0l x|
Mumber of Chromozomes Per Slide: I'l ""I

Chromosome Slide Show View Options

3. Inthe dropdown list, select the number of chromosomes per
slide you want to display in the IGV.

4. Click OK.
The plots appear in the IGV main window (Figure 94).

' Dumina Geneene Viewer (IGV) - Mcroarray
Fla  Edt  Wew Data  Ansyss  teb
' | Active Genome: Human:Dukd 3.1

fa =R e 30
Oats Py | Doaa e
[ Tabbetore | Sampie [ srCobomes
B GTSamples 1533613086 A[L] K Pas
B T samples 1533610086 (1) ¥
15080

Data Plot, Chromosome Slide Show Mode

To change the display options of your plots, perform the
following steps:
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1. In the upper half of the Data Plots area, choose the samples
for which you want to display data.

2. Inthe lower half of the Data Plots area, in the Data Properties
tab, select an option for data plot type:
Scatter
Line
Bar

3. If the Show Smoothed Data option is available, select an
algorithm and a filter value.

Enter a value in the Plot Height area.
Select Auto-Scale Y-Axis and enter autoscaling values in the
following fields:

Min

Max

Number of Steps

Number of Decimals to Display

6. Click the Display Properties tab and select the display
options you prefer.

7. Select the Immediate Mode checkbox if you want the plots
you have chosen to be automatically updated in the IGV.

The plot(s) you selected appear in the IGV with the parame-
ters you have chosen (Figure 95).
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Cuata it | e v

B G Sanghes 153320066 A[1] Xaw
[ o7 Sevches 1530030066 A[1] W iaw

Cuta Frocerties | Display Properties.
¥ mesas e
-

Figure 95 Data Plot, Display Options Selected

Using the Figure 96 shows the IGV toolbar.
oy [ceromevener
Toolbar A
EE e X8

Figure 96 IGV Toolbar

Table 4 includes descriptions of IGV toolbar buttons and
their functions.
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IGV Toolbar Buttons
Button [Name Function
Whole Shows all genome chromosomes with all enabled plots
e Genome View shown above each chromosome. Whole Genome View Mode
| Mode is the default IGV mode.
Chromosome

. Enables the slide show mode which allows the user to view
E| SMIIdcT Show from one to four chromosomes at the same time.
ode

——  View Previous  Displays the previous chromosome slide. This button is

lid enabled only when Chromosome Slide Show Mode
=| | Slide is active.
— ; Displays the next chromosome slide. This button is enabled
* Vll.ew Next only when Chromosome Slide Show Mode
sin| |Slide is active.
umptoa e that all to jump to a particul
= iee isplays a menu that allows you to jump to a particular
3— Specific chromosome slide.

Chromosome

: Show/Hide Toggles between showing and hiding bookmark files you can
Bookmarks select to display with the current plot(s).

GenomeStudio Framework 2008.1 User Guide
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Using the Table 5 describes IGV menu elements and their functions.
IGV Menus
IGV Menu Options & Descriptions
Option Description
Exit Closes the IGV main window.
Preferences Displays a dialog box from which you can edit the genome,

viewing area, and Giesma stain properties.

Chromosome Launches the ICB on top of the IGV main window.
Browser
Chromosome .
Displays a chromosome heat map for the current chromosome.
Heat Map

Sequence Viewer |Launches the ISV on top of the IGV main window.

Genome Viewer |Toggles the IGV on and off.

IGV Data

Workspace Toggles the IGV Data Workspace on and off.

CNV Analysis as Converts the project’s CNV analysis results to bookmarks.
Bookmarks

ChIP Seq Region

as Bookmarks Converts the project’s ChIP Seq regions to bookmarks.

Bookmark Viewer |Displays bookmark files for the current chromosome.

Add/Remove

Data Tracks Allows you to add or remove data tracks for use with the ICB.
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IGV Menu Options & Descriptions

Option Description
Run Auto- Opens the Auto-Bookmark Analysis dialog box, from which you
k k can select Auto-Bookmark Analysis algorithms to apply, and save
Bookmar your selections with comments as a new analysis.
About Displays version, copyright, and reference information for the IGV.
Plotting The IGV has access to the sample columns in the Full Data Table.
Data in the If any paired samples have been created, it also has access to the

IGV

sample columns in the Paired Sample Table.

The samples appear in the IGV Data Workspace to the left of the
IGV main window. Figure 97 shows the IGV Data Workspace as it
appears for microarray modules.
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IGY Data Workspace

Edit = | |£] Update ||Immediate Mode

Daka Ploks

B X F O

Tahle Name | Sample | SubCalurns -
GTS5a.. 1-1627368... & Raw

GTS5a.. 1-1627368... ¥ Raw

GT %a... 1-1627868... Score

GT35a.. 1-1627368... Theta

GTS5a.. 1-1627368... X Raw

GTSa.. 1-1627368... ¥ Raw | |
GTS5a.. 1-1627868... Score

GT5a.. 1-1627368... Theta

GT5a.. 1-1627865... B Allele Freq

GTS5a.. 1-1627368... & Raw

GT5a.. 1-1627868... ¥ Raw

GT5a.. 1-1627863... Score

GT5a.. 1-1627368... Theta

GTSa.. 1-1627865... B Allele Freq

GTSa.. 1-1627368... X Raw =

Iv shaw

Algorithm
% Smonthing Filker
€ Moving &verage

Data

1 show Smoothed Data

Data Plot Type ILine VI

€ Moving Median

Filker % alue: 0,98

Plat Height: 100

W Aubo-Scale -tz

e 0.0 L

umber of Steps

500,00

3

Data Properties | Display Properties

IGV Data Workspace, Microarray Modules

Part # 11318815 Rev. A



Using the IGV 105

Figure 94 shows the IGV Data Workspace as it appears for
sequencing modules. Note the Stacked Alignment Plots tab.

IaY Data Workspace a1 =

¢ Edit + | [#] Update | Immediste Mode

[aka Plots | Stacked Alignment Ploks

Sarmple Mame |
Sequences - Sample 1

|»

¢ Select Plak Height in Pixels

Plat Height in Pixels 100

" Seleck Mumber of Reads ko Display

Mir: 1.0 Max 1.0

Mumber of Steps 3

—Read Caolar

Farward Strand I- EBlue

Led Lo

Reverse Strand ||:| Gold

T Specify Custom Plot Title

| ||
Propetties

4

IGV Data Workspace, Sequencing Modules
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Selecting Options in the Data Plots Tab

In the IGV Data Workspace, the Data Plots tab displays by
default.

The checkboxes in the upper half of the Data Plots tab toggle a

particular plot's visibility. Leaving a checkbox cleared hides the
associated plot.

For example, in Figure 99, both data plots are selected, and the
subcolumns to be plotted are X Raw and Y Raw.

1GY Data Workspace

Data Ploks | Daka Wiew

Table Mame | Sample | SubiZolumns
GT Samples  1533618066_A [1] & Raw
GT Samples  1533618066_A [1] ¥ Raw

IGV Data Workspace, Data Plots Tab

Selecting Options in the Stacked Alignment Plots Tab

In the Stacked Alignment Plots tab, you can select plots to
display. In Figure 100, only the first sequence file is selected.

Daka Plots | Stacked Aligment Plots | Daka Wiew

Sample Mame |

Sequences - Chip Seg_5_1
O sequences - Chip Seq_5_2

IGE\J/ Data Workspace, Stacked Alignment Plots
Ta
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From the area below (Figure 101), you can also change the
appearance of the stacked alignments plots. Select options for
the following variables:

Select Plot Height in Pixels

Plot Height in Pixels—Vertical height of the stacked
alignment plots

Number of Steps—Number of steps or “ticks” to display
along the Y-axis

Select Number of Reads to Display
Min—Minimum number of reads to display along the Y-axis
Max—Maximum number of reads to display along the Y-axis
Read Color
Forward Strand—Display color of the forward strand
Reverse Strand—Display color of the reverse strand.
Specify Custom Plot Title
Enter a title in the field.

f+ Select Plat Height in Pixels

Flat Height in Pisels 100

= Select Murber of Reads ta Display

i 1.0 e 1.0

Mumber of Steps 3

— Read Calar |
Forward Skrand I- Blue

Led Lo

Rewverse Skrand Il:l Gold

v Specify Cuskom Plok Title

|F'Iu:ut1 |

IGV Data Workspace, Stacked Alignments Plots,
Display Options
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Selecting Options in the Data View Tab

In the Data View tab, you can select loaded data tracks,

bookmark analyses, or genome annotations to display (Figure
102).

Edit

[ata Plots | Daka Wisw

o~ Data Tracks
Bookmark snalysis

~-iaenome Annotations

Figure 102 IGV Data Workspace, Data View Tab
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Selecting Options in the Data Properties Tab

In the Data Properties tab, you can choose which samples to plot
and which display options to use (Figure 103).

Drata Plok Twpe

¥ Show Data

| Show Smoothed Data

T Algorithm
% Smoothing Filker

i Mawing Average
£ Moving Median

Filker Walue: 1 j

Flat Height: 200
—Iv Auto-Scale Az

Mim: 0O bdaw: 20000
Humber of Steps 3

Mumber of Decimalzs to

Dizolaw: I :I'
Data Properties | Display Properties

¥ Immediate Mode Lpdate | H

Figure 103 Data Properties Tab
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Selecting Options in the Display Properties Tab

In the Display Properties tab (Figure 104), you can change the
appearance of each plot. Select options for the following
variables:

Data Series
Positive—Select a color for positive values.
Negative—Select a color for negative values.
Line Style—Select a line style.
Line Width—Select a line width in screen pixels.
Smooth Series
Positive—Select a color for positive values.
Negative—Select a color for negative values.
Line Style—Select a line style.
Line Width—Select a line width in screen pixels.

Specify Custom Plot Title—A default title populates
automatically in the field; however, you can change the plot
title to whatever you like.

Specify Y-Axis Custom Label—Optionally, enter a Y-Axis
custom label.

Font Color—Select a font color.

Show Grid—Select whether you would like to display a grid
for your plots.

To apply changes to your data plots, select Immediate Mode
and click Update Plots.
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Daka Series

Positive
MNegative

Line Style:

Pogitive
Megative

Line Style:

Data Properties

Lire: width: I'I "I [zoreen pixels)

Smooth Series

I- Blue j
| I Black [
[ Solid =l

| I Red =
| I Back =
Solid |

| ima dadidtbe 11 1 lorraan nivelal LI

Display Properties

v Immediate Mode

pdate

Display Properties Tab

Viewing
Data in the
IGV
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The Data View tab has a navigation tree with branches from
which you can view available genomes, view loaded data tracks,
and view or change the active bookmark analysis (Figure 105).
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Flot Settings  Daka View

o= Ay ailable Genomes
=11 Human
o {5 Build 35
- @8 Build 36
&[] Mouse
-1 Rat
----- 22 Loaded Data Tracks
& Neockmark Analyses

Data View Tab

The Available Genomes branch allows you to drill down through
available species and genomes. For more information about
viewing data files in the IGV, see "Getting Data Files” on

page 113.

The Loaded Data Tracks branch allows you to drill down through
loaded data tracks. For more information about loading data
tracks, see “Loading Illlumina-Provided Data Tracks” on

page 134, or see “Creating and Loading Your Own Data Tracks”
on page 137.

The Bookmark Analyses branch allows you to drill down through
available bookmark analyses. For more information about
bookmark analyses, see “Using the Bookmark Viewer” on

page 151.

When you open the IGV, no bookmark
analysis is active by default. To activate a
% NOTE boozmark analysis, double-click a
bookmark analysis entry in the “Bookmark
Analyses” branch of the Data View tree.
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Getting The IGV is installed with various genomes from the UCSC
Data Files GoldenPath database.

If you want to load builds of genomes other than those installed
with the IGV, download additional genome annotation files using
the following procedure.

1. Go to: http://hgdownload.cse.ucsc.edu/downloads.html
(Figure 106).

ome Browser: Downloads - Microsoft Intemet Explorer ‘mjﬂ
P

O - O - o] (2] G| Hlsemn lirmenes €| 5= 0 i = [ )L
......: Soaed £0.uchs ot afdoeribads N jrn
Comgelc- _______S|WiRND BS) e i i ol Gk TR 4 S5 sy | Goomat B f [ & -

Libs @ ey oo @] Diionary @1 Fedl @ Goode @1Hobial @19T08 @15V @Yool @]Wheeda @1MWet 10U @1MDN1 GITR Eligh _WPreoes ECOMTECD @] DeTiod

LUCSC Genome Bioinformatics

Home - Gencomes - Bilat Tables - Ganae Serter - PCR - Proteema - FAQ - Halp

and

The page costaia bnks ts sequence and annceatice data dowelands for the gencme azrembbes featored in the TCSC Gename Browser Table dewnloads are alze svadable wa the Gename Erowser
FTE server For quick aceess 1o the most recest assembly of each genome, see the current grnomes drectory. This deectory may be usefil to mdvidusls with sutcenated serpts that mun always
referenice the most recent assseibly,

To wew the cument descrptons and farmats of the tables i the asmotaiion database. use the “descrbe table schema® buston m the Table Browser. The Descnpnion of the annotahion database page (o
longer d) alse provider deceripticns of selected tablee & the dutabare

Al tables m the Genesne Browses arc beely wabde For my paposs exeepl a2 mdealed m the README et Bes m the dewnload drectones. To wew resbichions specilic bo & parbeulir data #t, chek
on the comespondrsg downlosd bk and revisy the BEADME text These data were costnbuted by musy researchers, as bled cn the Gencane Browser credis page. Fiease schnowledge the
contnibator(s) of the data you use
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Figure 106 UCSC Genome Bioinformatics Web Page

2. Click the species name of the genome you want to
download; e.g., Human.

The web page for the genome you selected appears
(Figure 107).
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3. Click Annotation database.

[
Figure 107 Selected Genome Web Page (Human)

The annotation database for your selected species appears

(Figure 108).
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Figure 108 Annotation Database Web Page (Human)

4. On the Annotation Database web page, scroll down until
you find files available to download (Figure 109).
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igure 109 Annotation Database Files Web Page, Files

5. Create a folder on your desktop, and download the

following required items from the Annotation Database web

page into this folder:

e chrominfo.txt.gz
° refGene.txt.gz
*  refSeqSummary.txt.gz

6. If these additional optional items are available on the
Annotation Database web page, download them into the
same folder you created on your desktop in Step 5:

° cytoBand.txt.gz

°  knownGene.txt.gz

¢ knownToRefSeq.txt.gz
°  cpglslandExt.txt.gz

7. In your browser, click Back to return to the genome web
page shown in Step 2 (Figure 107).
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8. Click Data set by chromosome.

The Index (Data set by chromosome) web page for the
genome you selected appears (Figure 110).
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Figure 110 Index (Data set by chromosome) Web Page

9. Download each of the sequence files shown on the Index
web page into the folder you created on your desktop in
Step 5.

10

Navigate to C:\Program
Files\lllumina\GenomeStudio\Modules\Genome

Viewer\Genomes)\, and create a Species\Build folder for the

genome you selected.
For example, create a folder called Human\Build 36.1.

The complete path to this folder is C:\Program Files\Illu-
mina\GenomeStudio\Modules\Genome
Viewer\Genomes\Human\Build 36.1.
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11. Unzip the annotation files from Step 5 into the folder you
created in Step 10.

12. Create a Sequence subfolder inside the folder you created in
Step 10.

Example: C:\Program Files\lllumina\GenomeStudio\Mod-
ules\Genome Viewer\Genomes\Human\Build 36.1\
Sequence

13. Unzip the sequence files from Step 9 into the Sequence
subfolder you created in Step 12.

The selected genome is now available to be viewed in the IGV.

To view the selected genome in the IGV, perform the following
steps:

1. Inthe IGV, click Edit Preferences.
2. The Preferences dialog box appears (Figure 111).

T

Genomes | Genome Yiew Aleal Giemsa Stain Format

Path to Genomes [See Help before modifying}

|C:\nglam Files\lllumina\G StudiohModules\G Viewer\G | Browse... |

After changing above path, "Commit™ ch tore-load alabl Commit |

—Active G
Speci
pecies: Human j “Warning: Changing aclive ill close all wandows except
Build: Build 36.1 j the Genome Yiewer.
—G Displayed at 5tartup
Species Human j
Build: Build 36.1 [=

OK | Cancel |

Preferences

3. Inthe Active Genome area, change the species and build to
the genome you want to display in the IGV (Figure 112).
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JRT=1E

Genomes | Genome Yiew Aleal Giemsa Stain Folmatl
Path to Genomes [See Help before modifying)
C:%Program Files\lllumina\G Studicv\Modules\G Viewer\G | Browse... |
After changing above path, "Commit” ch tore-load alabl Commit |
—Active G

EPecics Human j “Wwaming: Ch ing active ill close all windows except

Build: Build 36.1 j the Genome Yiewer.
G Displayed at Startup

Species: Human j

Build: Build 36.1 =l

OK | Cancel |
Changing the Displayed Genome Species & Build
4. If you like, at this point you can change the
species and build that displays in the IGV on startup.

5. Click OK.

The Continue Changing Displayed Genome? dialog box
appears (Figure 113).

Continue Changing Displayed Genome? ll

‘¥ou selected ko change the displaved genome. This will cause all windows except the "Genome Yiewer" window to be closed,

Do vou wish to proceed?

Yes | Mo |

Continue Changing Displayed Genome
6. Click Yes.

The genome you selected is now shown in the IGV (Figure
114).

GenomeStudio Framework 2008.1 User Guide



120

CHAPTER 5
lllumina Genome Viewer

Ple  Edt Vew Dsta  Ansyss  Veb
' | Active Genome: Human:Dukd 3.1

™ Inmediste Mode

Gevere Arvrchsbiorn

L . L —
(=1 IE__E]E e (F- 0
Cinta iy
Data Tracks.
Buxbimerk i

1¢ hETEETI

d

|

-3

i

o

.-

|

Selected Genome Shown in the IGV

Part # 11318815 Rev. A



Chapter 6

lllumina Chromosome
Browser and Other
Visualization Tools

Topics
123 Introduction
123 Using the ICB
124 Using the ICB Toolbar
127 Using the ICB Context Menu
127 Changing the View Region
128 Viewing Gene Information
131 Viewing Project Manifest SNPs
133  Finding Genes or Probes
134 Loading lllumina-Provided Data Tracks
137 Creating and Loading Your Own Data Tracks
138  Using the lllumina Sequence Viewer
140 Using the Chromosome Heat Map
141  Clustering Data
143 Binning Data

GenomeStudio Framework 2008.1 User Guide



122 CHAPTER 6
lllumina Chromosome Browser and Other Visualization Tools

144  Smoothing Data

Part # 11318815 Rev. A



Introduction 123

Introduction

This chapter describes how to use the following GenomeStudio
data visualization tools:

[llumina Chromosome Browser (ICB)
lllumina Sequence Viewer (ISV)
Chromosome Zoom Plot
Chromosome Heat Map

Using the ICB

The ICB allows you to explore data by chromosome or by gene.
The following sections describe how to work with the ICB.

To launch the ICB:
Double-click a chromosome in the IGV.

The ICB appears (Figure 115).
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Using the
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Figure 116 shows the ICB toolbar.
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Wiew -

Find ~ | Gene Labels: GeneSymbal

~ {5 Gene Annotations = o8]

€€ <« < Chr 1

- [31,980,000 - 34,620,000

[ = > »ox | 4 208 + | ZoomTo -

ICB Toolbar

Table 6 includes descriptions of ICB toolbar elements and
their functions.

ICB Toolbar Elements

Number |Element

Description

Navigate Back/
Forward

2 View

3 Find

Behaves like Back/Forward in an internet browser;
takes you back to and forward from previous views.

Allows you to select from among many views,
including:

Dense Gene View

Zoom Plot to Current View

CpG Islands

Manifest Probes | SNPs

Consensus Sequence

Bookmark Viewer

Allows you to find genes or probes.
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ICB Toolbar Elements (continued)

Number |Element Description

Toggles how the gene IDs are shown in the gene
region. Genes can be viewed using the following
identifiers:

KnownGenelD
mRNAID

4 Gene Labels Swiss-Prot Accession
Swiss-Prot Display ID
Gene Symbol
RefSeq ID
NCBI Protein Accession
None

Choose one of the following:
Edit—displays the Gene Annotation dialog box,
which allows you to import custom gene
annotations to view in the ICB.

5 Gene RefSeq—displays RefSeq information in the ICB in
Annotations blue text.
Swiss-Prot/UniProt—displays Swiss-Prot/UniProt
information in the ICB in black text.
MiRBASE—displays MIiRBASE information in the
ICB in red text.
6 Show Toggles bookmark display on and off
Bookmarks
. Navigates backward by 10%, 50%, or 100% of the
7 Navigate Back current view.

Shows the current chromosome displayed for the
8 Chr current genome. You can choose a different
chromosome to view from the dropdown list.

Shows the base pair range of the current view in
Ehysical coordinates. The current view is shown visually

9 Position y the red rectangle drawn on the chromosome. You
can enter a new range here. Press Enter to accept the
newly entered base pair range.

Navigate Navigates forward by 10%, 50%, or 100% of the

10 Forward current view.
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ICB Toolbar Elements (continued)

Number |Element

Description

Zoom Allows you to zoom in or out from the current
1 in/out chromosome view.
12 Magnification  Allows you to set the magnification of the zoom tool.
Zoom to Base | Allows you to zoom directly to the base level or whole
13 Level/Whole chromosome level.
Chromosome
Using the In addition to toolbar options, the ICB has a context menu which
ICB allows you to copy chromosome plots to the clipboard for use in
documents.
Context
Menu

Changing
the View
Region

To change the View Region (defined by the red rectangle), do
one of the following:

1.
2.

Position the cursor inside the red rectangle.

Click and hold the left mouse button and drag the red
rectangle to the area you want to view.

or:
Position the cursor inside the Base Position axis row.

Click and hold the left mouse button and drag the Base
Position axis, or scroll using the mouse wheel.

This moves the View Region by small increments.

To move and resize the View Region, do any of the following:

Double-click on a cytogenetic band on the displayed
chromosome.

The View Region is fitted to the cytoband.
Double-click a gene of interest.

This changes the View Region size to fit the gene.
Double-click a SNP in the SNPs table row.
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Annotation data for this SNP is displayed (Figure 117).

Mot

2T

Select the edge of the Vi
Region, then drag to resf

[—— e 5 WINRT  WAMRAT  WMIOT  WSTMT RN WSTMIF  ARAMET AT

Viewing
Gene
Informatio
n

Figure 117 Resizing the View Region

The gene you select appears in red in the ICB (Figure 118).
Information about the selected gene is shown in the Gene ID
and Gene Details tabs below the ICB main window.

To zoom the current view to fit the whole gene:

»  Double-click a gene.

The Gene ID tab shows all available gene cross-reference
names from various databases. A brief description and Ref-
Seq Summary (if available) are also shown.
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To open your default internet browser to the NCBI definition of
that particular RefSeq gene:

Click the RefSeq ID label.

The Gene Details tab shows all gene exons, gene strand
type, transcription start/end positions, and coding region
start/end positions for the currently selected gene.

To cause the view to fit a selected exon:

Double-click any exon shown in the exon listbox.
Figure 118 shows the view zoomed in to an exon of the
currently-selected gene. If sequence files are available in the

appropriate genome folders (and if the sequence will fit into the
current view) the positive strand genomic sequence is displayed.
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Viewing Gene Exons in Detail
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To display SNPs in the current project manifest:
Select View | Manifest Probes | SNPs.
The SNPs in the current manifest are displayed

Using the ICB 131

(Figure 119).

If SNPs have been mapped to a different
genome build than that loaded in the IGV,
probes may not match the chromosome
position displayed.
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Loading Project Manifest SNPs into the ICB

SNPs are represented in the ICB by small, black, vertical bars.

To activate the SNP Info tab, click a SNP. The SNP Info tab
shows the RefSNP ID, allele, chromosome position, and top
genomic sequence for the SNP.
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To zoom the view of the selected SNP, double-click a SNP.

A vertical blue line overlays the SNP, showing any genes with
which the SNP intersects (Figure 120).

Genome Viewer | Chr Browser:1 |

4w | view ~ | Find - | Gene Labels: Genesymbol ~ 78 Gene Annctations ~ |od]

Z2g €2 < Chi 1 - [7,303,881 - 7,303,951 » B> 3k | 4+ - | 208 v | ZoomTo -

30000 fpxi-1B

20000

10000

20000 tpxi-1B

15000

10000

T T T T T T T T — T
Base Postion 7,303,591 7,303.9m 7,303,911 7,303,921 7,303,931 7,303,841 7,303,851 7,303,961 7,303,971 7,30
Cytogenetic Band
SefUEnCE (+) TCTTCTACTCAACAAGGCCGTTGGCTGCCACTCTGACCTTGCTGCTCATFTTGGTAGTTGTCGCTCCTGACTTCTGATGGTTAAGCACTAGCCTTTACC
SNP3(41983)

Gene ID | Gene Details  Selected Probe Info | CpG Island | Available Data Tracks
Probe D) 57530933
Start Posttion: 7,303,931
End Position: 7,303,331

Zoomed View (Double-Clicking a SNP)
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Fmdmg The ICB provides a powerful search interface for finding and
Genes or exporting interesting genes and probes.

Probes Genes can be found by using the following types of information:

Specified base-pair range
Gene name
Load from a file with a list of genes

Advanced search (exact match, partial match, wild cards,
regular expression)

Gene identifiers
Gene Symbol
RefSeq ID
Known Gene ID
mRNA ID
SWISS-PROT ID
NCBI Protein Accession

Probes can be found by using the following types of information:
Chromosome number

Name

Specified base-pair range
Location within a gene
Location within exons

Location relative to gene transcription start positions

You must load manifest probes before
]% NOTE using the Find Probes dialog box.

To load manifest probes:

Go to View | Manifest Probes | SNPs.

The SNPs appear in the IGV and they are now available

for searching.
Gene or probe search results can be copied to the clipboard to
use with third-party applications.

The base pair range currently selected in the IGV is used as the
default base pair range in the Find Genes or Find
Probes dialogs.
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Loading Data tracks are user-defined files containing information that can
Hlumina- be plotted in the ICB. To learn how to load your own data tracks,

use the standard linkage disequilibrium data tracks installed
Provided automatically with GenomeStudio.

Data  To load standard linkage disequilibrium data tracks provided
Tracks with GenomeStudio, do the following:

1. Inthe IGV, open the ICB.

2. Do one of the following:
In the Data View area, right-click Data Tracks.
Go to Data | Add/Remove Data Tracks.

The Add/Remove Data Tracks dialog box appears
(Figure 121).

.» Add/Remove Data T - | Dlll
Currently Loaded D ata Tracks:

Load New Data Track File... | Femove Selected Tracks | Remove &l Tracks |

Cloze
[ = A

Add/Remove Data Tracks

Click Load New Data Track File.

4. Browse to the location of the standard linkage disequilibrium
data tracks that were automatically installed
with GenomeStudio:

c:\Program Files\lllumina\GenomeStudio\Modules\Genom-
eViewer\DataTracks\Smith_LD
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5. To select one or more of the files that are available to load,
do one of the following:

a. Double-click one or more of the available files:
10kb.txt
30kb.txt
100kb.txt
500kb.txt
1000kb.txt
b. Select one or more of the available files and click Open.

The available data tracks appear in the Add/Remove
Data Tracks dialog box (Figure 122).

.2 Add/Remove Data Tracks... . ]
Currently Loaded D ata Tracks:
o CEL_10kb =0 /RI_100kb
@0 .C_10kb =0 CHE+IPT_10kb
o RI_10kb =0 CHE-+IPT_30kb
o CEL_30kb =B CHE+IPT_100kb
D |C_30kb
o RI_30kb
o CEL_100kb
oo |C_100kb
Load New Data Track File... | Femave Selected Tracks | Remave All Tracks |
Cloze
[ e P

Selected Data Tracks

The loaded data tracks are also listed in the IGV, and graphi-
cally displayed in the ICB (Figure 123).
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[ =l=ix)
Fle Bk Vew Osa Ansbyss  Heb
| Active Genome: Huan: Dukd 2,1
e o | o - | Frd - | Gene Labels: Genaimbal « 9 o e <) il
s | Dk e it £t e ] ] B 20 - | TomTe -
Dets Tracks -
ockruuk Arspss 008 s
Gaeranm Aured e
Tawn
Anen
. _
Bpal 1B
15008
10008
e

7 300 E =T 12008 e E R R L]

S [ Exon | Saan Posten |
Tranacrption Stat: ni 1 AL
Tirseaghen End Baw 3 F-ivoper
Coding Regin Stat BT 25 i IR
Codng FegrenEnd w2y 5 Friterey
Hussbai ol Gaes 5 € Lcecnd

Data Tracks Displayed in the ICB

6. Click Close to close the Add/Remove Data Tracks dialog
box.
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Creating To create your own data tracks to view in the ICB, do
and the following:
Loading 1. Createa new tab—del|m|ted text file using Excel or
Y, Own another application.
our
2. To create a data track file, add data to the file using the
Data following guidelines:
Tracks All fields must be tab-delimited.

chrom
chri
chri
chri
chri

chrXx
chrXx
chrXx
chrXx
chrXx
chrXx

The first line of the file must contain the column labels.
The filename of the data track will be displayed as the
label in the IGV.

Fields that contain “NA" or “NaN" will be treated as

“not a number” by the system. This is not case sensitive.

“na” or “NAN" will be treated in the same manner.

Table 7 is an example of a user-created data track file. In this

example, three data tracks are shown (CEU_10kb, JC_10kb, and
YRI_10kb). However, you can create a file with more data tracks.

Sample User-Created Data Track File
chromStart | chromEnd CEU_10kb JC_10kb YRI_10kb

900000 1000000 0.247 0.462 0.125
950000 1050000 0.197 0.271 0.076
1000000 1100000 0.202 0.247 0.09
1500000 1150000 0.282 0.381 0.113
56850000 | 56950000 0.95 0.988 0.971
56900000 | 57000000 0.926 0.984 0.965
56950000 | 57050000 0.91 NA 0.953
57000000 | 57100000 0.908 NA 0.941
57050000 | 57150000 0.908 NA 0.93
57100000 | 57200000 NA NA NA

3. Save the data track file.
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Using the lllumina Sequence Viewer

To use the Illumina Sequence Viewer (ISV):

1. In the IGV main menu, go to View | Sequence Viewer.
The lllumina Sequence Viewer appears (Figure 124).

iGenome Viewer | Chromosome Browser: 1 [SEHUE“(E Yiewer

File » Chr: | Start Position: 1 End Position: 1000 Get Sequence...
[

ISV

To view a specific sequence in the ISV:

1. Type the starting base position number of the sequence in
the Start field.

2. Type the ending base position number of the sequence in

the End field.

3. Click Get Sequence.
The sequence you selected appears in the ISV (Figure 125).
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Genome Yiewer | Chromosome Browser: 1 [ Sequence Yiewer

>chrl

File = | Chr: chrl - Start Position: 1 End Position: | g} ‘/J'Get Sequence. ..

lltaaccotaacoctaacoctaaccoctaacectaacootaaccctaacacta
51 accoctaacoctaaccococtaacoctaacooctaaccoctaacoctaacoctaac
101 cctaacccaaccctaacoctaacoctaacoctaacactaacoctaacooe
151 taaccoctaacaoctaacocotaaccoctaacctaaccctaacoctaaccctaa
201 cectaacoctaacoctaacoctaacoctaacococtaaccoctaacactaaa
251 cectaaacocctaaccoctaaccoctaacoctaacoctaaccocaacoocaac
301 cocaaccocaacoocaacoccaaccct aaccoctaacoct aaccectaace
351 ctacoctaaccoctaacooctaacoctaacoctaacoctaacooctaacooo
401 taaccoctaacoctaacootaaccoctaacoctaacootaaccoctaacoct
451 aacoctaacoctaaccocctogeggt acooctcagocggoocogooogooaggy
501 tctgacctgaggagaactgtgoctocgoecttcagagtaccacogaaatetyg
551 tgocagaggacaacgcagoteogoeoctaogeggtgoct ot ecgggtet gt get
60l gaggagaacgcaactocogooggogcaggaogoagagaggogogocgogoog
651 gegoaggocgcagacacatgoctagogegteggggtggaggegtggogoagy
T01 cgocagagaggogogocgogoocggogoaggogoagagacacatgot acoge
751 gtocaggggtggaggogtggogocaggogocagagaggogoacogogooggo
G0l gocaggogocagagacacatgcoctagogogtecaggggtggaggogtggagea
851 ggogoagagacgoaagoeot acgggogggggtt gggggggegt gt gttgea
901 ggagecaaagtocgoacggogecgggctggagoggggggagggt ggogecgt
951 gocacgogocagaaactcacgtecacggtggogoggogoagagacgggtagaa

ISV Displaying a Selected Sequence
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Using the Chromosome Heat Map

The Chromosome Heat Map feature is similar to the heat map
feature in the GenomeStudio main window; however, it also
includes features that are helpful for analyzing large data sets.
The Chromosome Heat Map displays data below the length of
individual chromosomes, and allows you to scroll through the
heat map to see where data is clustered in relation to positions
along the chromosome. You can also change the type of data
being clustered for each chromosome.

In the Chromosome Heat Map, rows (SNPs) are represented on
the X-axis and columns (samples) are represented on the Y-axis.
Rows are automatically ordered by chromosome and
chromosomal position.

You can use the Chromosome Heat Map to perform the
following functions:

Data clustering—to look for samples with similar behavior.
Data binning—to reduce the number of data points.
Data smoothing—to reduce noise and examine trends and
patterns.

To use the Chromosome Heat Map feature:

1. Inthe IGV, go to View | Chromosome Heat Map.

The Chromosome Heat Map dialog box appears
(Figure 126).

Geromne Viewer | Chromosorne Browser 1| Ssnusnce Viswer | Chromosome Heatmap |

=" | glﬂg Tools =+ | chr 1

+ Table Source: T Samples + Sample Sub-Column: % Raw - [pdate... |

1

iz —— i —— R i B oa ]

Base Position ' 1‘DDDI,DDD

Cytogenetic Band [ e s e e e R

T T T T T T T T
2,000,000 3,000,000 4,000,000 5,000,000 6,000,000 7,000,000 8,000,000 9,000,000

Chromosome Heat Map

2. To populate the Chromosome Heat Map with data, choose
the following in the toolbar above the chromosome:

A chromosome
A table source
A sample subcolumn

3. Click Update.
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The Chromosome Heat Map appears (Figure 127).

Gerome wiswer | Chromosome Browser: 1 | Sequence viewer |Chromosome Heatmap |

25 bl [ [B ] | ools | chvi 1 [+ Table Source: [Paired somples +] Sample Sub-Column: Theta Ref + Update

. T T T T T T T T T
Base Pasition 1,133,190 1(220,850 1,308,110 1,395,570 1,483 030 1,570,490 1,857 850 1745410 1,832,870

Cytogenetic Band
SNPs IR

b
o
5
&
23
2
@

SITITTE
=BEETTTE
59651273
54470405
=1 272625
2298217
4970357
S4970362
11260549
SI1I1H
SITEETEE
STE15438
667575
ST524470
11804831
SBEB5084
5264958
SITEE1TE
52286716
56603743
STS2099%
7531583
665193
4645592

Breast Tum
Breast Tum
Ciolon Tum...

Chromosome Heat Map

4. To adjust the properties of the Chromosome Heat

Map, including title, colors, labels, etc.:
a. Right-click on the Chromosome Heat Map.

The Properties dialog box appears.
b. Click the various tabs to select new properties.
c. Click OK.

The Chromosome Heat Map is displayed with the prop-

erties you selected.

Clustering
Data

To cluster data within the Chromosome Heat Map:

1. In the Heat Map dialog box, click Cluster heat map

rows and/or columns.

The Cluster Options dialog box appears (Figure 128).
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2.

4.

Cluster Options x|
™ Cluster Rows

™| Cluster Columne [wswally samples]

—Hierarchical Cluster Metric
M anhattan

" Euclidian
i ACOR
" COR

MOTE: Clustening status will appear on the heat
map'z ztatus bar. The heat map will be updated
once the clustering iz finizhed.

Ok, I Cancel |

Cluster Options

A

In the Cluster Options dialog box, select one or both of the
following:

Cluster Rows

Cluster Columns (usually samples)
Select one of the following Hierarchical Cluster
Metric options:

Manhattan—Computes the distance between two points if a
grid-like path is followed.

Euclidian—Computes the shortest distance between
two points.

ACOR (Absolute Correlation)—Computes the Pearson
correlation using a 1 - Irl distance measure.

COR (Correlation)—Computes the Pearson correlation using
a 1 - rdistance measure.

Click OK.
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The status bar at the bottom of the window displays the
progress of the cluster analysis.

When the data is finished clustering, the heat map automati-
cally displays the hierarchical clusters.

Binning  To bin data within the Chromosome Heat Map:
Data 1. In the Chromosome Heat Map, select Tools | Bin

Current Data.

The Data Binning Options dialog box appears (Figure 129).

%" Bin by number of Probes [e.q., SHPs);

Murnber of Probes Per Bin:

" Bin by Base-Pair Window:

Wfindow Bin Size; 50,000 =

2]

—

Binning Algorithm
%' Average of Binned Yalues

™ Median of Binned Values

]S

Cancel

Data Binning Options

2. Choose a binning option:

Bin by Number of Probes

Bin by Base Pair Window

3. Choose a binning algorithm:

Average of Binned Values

Median of Binned Values

4. Click OK.

The data is binned and displayed using the parameters

you selected.
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Once you have selected your binning

arameters, the binning option in the
% NOTE ools menu is disabled. If you want to re-

bin using different parameters, select
Update from the toolbar menu and follow
the binning data procedure above.

Smoothing To smooth sample data within the Chromosome Heat Map:

Data 1. In the Chromosome Heat Map, select Tools | Smooth
Sample Data.

The Smooth Sample Data Options dialog box appears
(Figure 130).

Smooth Sar E

Smaoothing window: 1,000,000 :I
Algorithm
% toving Swverage
" Moving Median

k. Cancel

Smooth Sample Data Options

2. Choose a size for the smoothing window.

The units are base pairs.

3. Choose a smoothing algorithm:
Moving Average
Moving Median

4. Click OK.

The data is smoothed and displayed in the Chromosome
Heat Map using the parameters you selected.

Once you have selected your smoothing
arameters, the smoothing option in the
% ools menu is disabled. If you want to re-
NOTE smooth using different parameters, select
Update from the toolbar menu and follow
the smoothing data procedure above.
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Note:
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Introduction

This chapter describes how to use the bookmarking tool.

Using the Bookmarking Tool

Bookmarks are user-defined marks you can draw over a plot of
data along the length of a chromosome displayed in the ICB. You
can use bookmarks to annotate chromosomal aberrations you
want to analyze.

The bookmarking tool shows bookmarks created by applying
autobookmarking algorithms to your data, or by converting CNV
analyses to bookmarks. In addition to viewing bookmarks
generated by external tools, you can use the bookmarking tool
to manually create your own bookmarks.

Bookmarks include information such as:
Bookmark List—name of the list to which a particular
bookmark belongs.
Table Source—table data source with which this bookmark
is associated.

Some modules have more than one data table. For example,
the GenomeStudio Genotyping Module has a GT Samples
table and a Paired Samples table.

Sample ID—identifier of the particular sample in a particular
table data source that this bookmark is associated with.

Bookmark Type—classification of the bookmark; for
example, a region with LOH or another

chromosomal aberration.

Base Start Position—base number of the starting point of
the bookmarked region.

Base End Position —base number of the ending point of the
bookmarked region.
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Viewing Viewing bookmarks in the ICB is a good way to visualize regions
Bookmarks of interest across multiple samples.

in the ICB Displaying Bookmark Information

There are several ways to display bookmark information:
1. Right-click on a bookmark of interest.

2. Choose Bookmark Viewer.

The information for each bookmark is displayed in the Book-
mark Viewer dialog box.

Alternatively, do one of the following:
Go to View | Bookmark Viewer.
To display information pertaining to each individual

bookmark, place the mouse cursor over a bookmark in
the ICB.

The bookmark information you entered appears in a
popup window (Figure 131).

JEhrumusumE Browser: 1 l
1 - | Position: |9915?9J9?u - 109,039,970 | {5 Gene

GT Samph

59,480,000
ize in Bases; 9,360,001

[T

100615970 101,551 970 102487970 10342397

Bookmark Information Popup Window
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Locking Bookmarks

You may want to lock your bookmarks to prevent them from
being moved inadvertently.

To lock bookmarks:

1. Open the Bookmark dialog box and select the bookmark
you want to edit.

2. Click Edit.
The Edit Bookmark dialog box appears (Figure 132).
3. Clear the Enable Manual Placement checkbox.

4. This bookmark is now fixed in place and cannot be moved in
the ICB.

%, Edit Bookmark... o ] 4

To add a bookmark, select & bookmark list to add it to o create & new one.
Bookmarks must alzo be associated with a specific table data zource and sample
ID.

Bookmark List: IList1 j MHew... |
-

Table Source: IGT Sarnples J
Sample ID: IBreast Mormal-1 [1] j

Bookmark Type: I Typel j Edit... |

r— Chramasomal Location

Chromaosorme: I'I - I Baze Start Position: £1.640,680
[~ Enable Manual Placement Base End Positior: B1.640.780

Aanor [Optional): | |

Comment [Dptional):

conce_|

Enable Manual Placement Checkbox Cleared
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Adjusting Bookmark Size & Position

The size and position of each bookmark can be adjusted to cover
more (or fewer) data points, or a different region, in the ICB.
To adjust bookmark size:
Resize the bookmarked region by selecting and dragging
the left or right edge of the bookmark.
To adjust bookmark position:

If the Enable manual placement checkbox is selected, a
bookmark can be manually repositioned by choosing it with
the mouse and dragging to a new position.

If the Enable manual placement checkbox is cleared, a
bookmark cannot be moved to a new position.

Using the  The Bookmark Vieweris a dialog box that allows you to manage,
Bookmark view, and export your bookmarks.

Viewer To launch the bookmark viewer, do one of the following:

In the main menu of the IGV, go to View |
Bookmark Viewer.

In the ICB toolbar, go to View | Bookmark Viewer.
The Bookmark Viewer appears (Figure 133).
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aokmark Analyse:

Select a Bookmark Analysis to activate it

=lol x|

™ Keep this Window always on top.

Brookmark Analysis Mame Author Date Created Algorithm Wersion Comments
Import Bookmark Analysis File: |

Save Selected Bookmark Analpsis. . |
Delete Selected Bookmark Analpsis.. |

< l

—Bookmarks of Selected Bookmark Analysis

B B (oo o |24 AT A ) ] B e R[] Y e ‘

‘ SamplelD BookmarkType | Chr Start End Size Author ‘ CreatedDate Value ‘ Comment -

1 |+

[Rows=0 |Disp=0 |Sel=0 |Filter=Filter is nat active.

add. | | Ed. | e |

Close

Bookmark Viewer

Select a bookmark analysis to see the corresponding bookmarks

in the lower table (Figure 134).

Bookmark Analyse:

Select a Bookmark Analysis to activate it

=10l

[~ Keep this Window always on top.

Bookmark Analysis Hame Authar Date Created Algorithm Wersion I Comments
cnvPartition 0.9.4 11/5/2007 Import Bookmek Analysis File |
envParition 0.3.5 12/4/2007 B EBiME.
Save Selected Bookmark Analysis... |
Delete Selected Bookmark Analysis |
4 |
— Bookmarks of Selected Bookmark Analysis
E
R R-S R AEQ|H v -
SamplelD BookmarkType Crh Start End Size Author CreatedDate Commentk Yalue
Breast Mormal-1..  CHY Bin: Min 2.5.. 2022 . 23150 11/5/z007 CHY Value: 3 0,0000 =
Breast Mormal-1.. CHY Bin: Min 2.5.. 9435 38561 11/5/2007 CHY Value: 3 0,0000 —
Breast Mormal-1 CHY Bin: Min 0 1842 -3759 11/5/2007 CHY Walue: 0 00000
Breast Mormal-1.. CHY Bin: Min 2.5.. BE07 .. 3913 11/s/z007 CHY Value: 3 0,0000
Breast Mormal-1.. CHY Bin: Min 0.5... 6700 93566 11/5/2007 CHY Value: 1 0,0000
Breast Mormal-1 CNY Bin: Min 2.5 264201 -£436 11/5/2007 CHY Value: 3 00000
Breast Mormal-1.. CHY Bin: Min 0. 2383, zi1s 11/s/z007 CHY Value: 0 0,0000
Breast Mormal-2.. CHY Bin: Min 0. 7755 23917 11/5/2007 CHY Value: O 0,0000
Breast Mormal-2 CHY Bin: Min 0 1835 39135 11/5/2007 CHY Walue: 0 00000
Ereast Mormal-2... I¥in 0... 2133 59935 11/5/2007 CHY Yalue: 0 00000
Breast Mo 3 in 0.5 2 11/5/2007 1
Breast Mormal-2 : Min 0.5 2351 11/5/2007 CHY Walue: 1 00000
Bfeast Mormal-Z... : Wi 0... 2339.. 26713 11/5f2007 CHIV Value: O 0.0000 | IL
4 »
Rows=1685 |Disp=1685 |5el=1 |Filker=Filter is nat active.

sdd. | Ed. | | Delr |

Close

Bookmark Viewer with Bookmark Analysis Selected
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Using the Bookmark Viewer, you can perform many of the same
actions that you can perform in other GenomeStudio tables; for
example: sorting, marking, filtering, and plotting.

Saving a Selected Bookmark Analysis

Saving a bookmark analysis is an easy way to share results with
other GenomeStudio users.

To save a bookmark analysis:
1. Select a bookmark analysis.

2. Click Save Selected Bookmark Analysis.

The Save As dialog box appears, and a name for your book-
mark file is automatically generated.

Edit the name of the bookmark analysis.

4. Browse to the location where you want to save your
bookmark analysis.

5. Click Save.

The bookmark analysis is saved as an *.xml file in the location
you specified.

You can share a bookmark analysis with colleagues by telling
them the location of the bookmark file and having them import it
into their GenomeStudio project(s).

Importing Bookmarks

By importing and exporting bookmark files, you can share
bookmark files with other GenomeStudio users, and save
bookmark files to be used again later.

project can be imported into any other
GenomeStudio project as long as the
sample names are the same.

Bookmarks from one GenomeStudio
% NOTE

To import a bookmark file:

1. Inthe IGV, go to View | Bookmark Viewer.
The Bookmark Viewer opens.

2. Click Import Bookmark Analysis File.
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3. Browse to the location of the bookmark file you want
to import.

4. Click Open.

The bookmarks are loaded in the Bookmark Viewer and
overlayed on the data displayed in the ICB.

Deleting Bookmarks
If you no longer need one or more bookmarks, you can delete
them from the ICB individually or in a batch.

Deleting Individual Bookmarks

To delete an individual bookmark:

1. In the ICB, select View | Bookmark Viewer.
The Bookmark Viewer dialog box appears.

2. In the Bookmark Viewer dialog box, click once on the
descriptive information for the bookmark you want to delete.

3. Click Delete.

The Delete Selected Bookmarks dialog box appears
(Figure 135).

U X

? ) Delete Selected Bookmarks?
-

Yes | Mo |

Delete Selected Bookmarks

4. Click Yes.

The bookmark is removed from the Bookmark Viewer dialog
box and the ICB.

Deleting Multiple Bookmarks

To delete multiple bookmarks:
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1. In the ICB, select View | Bookmark Viewer.

2. Inthe Bookmark Viewer dialog box, click once on the first
bookmark you want to delete.

3. Press and hold the Ctrl key on your keyboard.

4. Select additional bookmarks you want to delete.

The bookmarks you have chosen to delete are highlighted
(Figure 136).

T8, Dookmark Analyses.o. = |

Select a Bookmark Analysis to activate it: I~ Keep this Window always on top.
Bookmak Analysis Name [ Author [ Date Created | Algorithm | Version | Comments

crwPartiion 0.9 4 11452007
crovPartition 0.9.5 12¢a02007 Import Bookmark Analysis File.. |

Save Selected Bookmark &nalysis. |

Delete Selected Bookmark Analpsis. |

4| | >
[~ Bookmarks of Selected Bookmark Analysis

BB ol 2L ET A o mlE e B v s =

SamplelD BookmarkType chr ‘ Start ‘ End ‘ Size Author CreatedDate ‘ Comment: walle
Breast Mormal-1 [1] CHY Bin: Min 2,5 To Max 3.5 1z 1999243 2022432 23189 11/5f2007 CHY Value: 3 0.0000 =
Breast Normal-1 [1] CHY Bin: Min 2.5 To Max 3.5 14 94312327 94350888 38561 11542007 CNW Value: 3 0.0000 —
Breast Normal-1 [1] CHY Bin: Min O To Max 0.5 14 106019705 19421366 -§7598319 11/5/2007 Y Value: 0 0.0000
Breast Normal-1 [1] CHY Bin: Min 2.5 To Max 3.5 ® 2633518 £607042 3913524 11i5i2007 CY Value: 3 0.0000
Breast Mormal-1 (1] CHY Bin: Min 0.5 To Max 1.5 ® 6607042 6700608 93566 11)5f2007 MY Value: 1 0.0000
Breast Mormal-1 [1] CHY Bin: Min 2.5 To Max 3.5 k3 6700608 264201 -6436407 11/5/2007 CNY Value: 3 0.0000
Breast Normal-1 [1] CHY Bin: Min O To Max 0.5 =Y 264201 2363166 2118965 11/5/2007 Y Value: 0 0.0000
Breast Normal-2 [2] CHY Bin: Min 0 To Max 0.5 1 77532706 77556623 23917 11i5i2007 Y Value: 0 0.0000
Breast Mormal-2 [2] CHY Bin: Min 0 To Max 0.5 1 183554941 183594076 39135 11)5f2007 CHY Value: 0 0.0000
Breast Mormal-2 [2] CHY Bin: Min 0 To Max 0.5 1 213301656 213361591 59935 11/5/2007 CNY Value: O 0.0000
Breast Normal-2 [2] CHY Bin: Min 0.5 To Max 1.5 1 230539256 230566621 | 27563 11/5/2007 Y Value: 1 0.0000
Breast Normal-2 [2] CHY Bin: Min 0.5 To Max 1.5 1 235067294 235143471 76177 11i5i2007 Y Value: 1 0.0000
EBreast Mormal-2 121 CHY Bin: Min 0 To Max 0.5 1 238877739 235904452 26713 1115(2007 CNY Value: 0 EI.EIEIIDD IL
4 3
Rows=1685 Disp=1635 Sel=0 [Filker=Filter is not active,
| Add. | | Edi. || oeee |
Cose | P

Deleting Multiple Bookmarks
5. Click Delete.
The Delete Selected Bookmarks dialog box appears.

6. Click Yes.

The selected bookmarks are deleted from the Bookmark
Viewer dialog box and the ICB.

Manually To manually create bookmarks using the GenomeStudio

Creating bookmarking tool:
Bookmarks 1. In the Bookmark Viewer, click Add.

The Add Bookmark dialog box appears (Figure 137).
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_65. Add Bookmark ;Iglil

To add a bookmark, select a bookmark list to add it to or create a new one.
Bookmarks must also be associated with a specific table data source and sample
[0}

Bookmark, List: I j Mew.. |
-

Table Source: |I3T Samples J
Sample ID: Breast Mormal-1 [1]

[
Bookmark Type: j Edit... |

r— Chromosaomal Location

Chromaosame: |1 'I Baze Start Position: 55,534,930
™ Enable Manual Placement Base End Posttian: F3.013.363

Author [Optional): | |

Comment [0 ptional):

coce_|

Add Bookmark

2. Using the dropdown lists, do the following:

a. Assign the bookmark to a Bookmark List.
b. Associate the bookmark with a Table Source.
c. Associate the bookmark with a Sample ID.
d. Assign a Bookmark Type.

3. Create a new bookmark. See Saving Bookmarks
on page 158.

4. Create a new bookmark list. See Creating a
Bookmark List on page 161.

5. Edit bookmark characteristics. See Editing
Bookmark Types on page 162.

6. Click OK.

The bookmark you created is added to the bookmark file
you designated.

Once you create and display a bookmark, it is superimposed on
data plots within the ICB (Figure 138), and saved with your
project. This allows you to refer to the bookmarked region
again later.
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Genome Yiewer | Chromosome Browsers 1 |

4@ = | view - | Find - | chr: EE Pusition; [154,462,040 - 202,702,090 __ || 3} Gens Annotations ~ | Gene Labels:  GeneSymbel -

GT Samples /Breast Hormal-1 [1]

™ T T T T T T T —
Base Position 186286040 186,110,040 189334040 191,755,040 19358240 185405040 197,230,040 198054040  2006TE040 202,71

Cytogenetic Band
Sequence (+) Sequence is too dense for display.

Gene D' | Gene Details | Selected Probe Info | Cpi Island | Available Data Tracks

Anotation: Select a Gen Desciptior:
~Annotation Cross Reference =
Known Gene ID: =
Gens Symbol NoData RefSeq Summary: Completeness
RefSeq D
WRNA D: =
SwissPAODT ID:
NEBI Protein Acession

Bookmarks Displayed in the ICB

Bookmarks are flexible in that they can be moved to other
regions in the ICB. In addition, you can export bookmarks from
GenomeStudio and later import them into another
GenomeStudio workspace. Using the Reports function, you can
also export a summary of the data contained within the
bookmarks.

Editing Bookmarks are flexible and customizable. You can move
bookmarks or resize them according to your preferences. To do
Bookmarks this, you need to make changes to the View Region, which is
defined by the red rectangle shown in the ICB.
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Moving a Bookmark

Perform the following steps to move a bookmark:

1. Inthe ICB, position the cursor over the center of the View
Region you want to move.

2. Drag the View Region to the left or right.
The bookmark is moved to the new location (Figure 139).

Position the cursor over
View Region and drag
View Region to the left
or right.

Figure 139 Moving View Region

bkl

Saving When you identify a region of interest, you can create and save a
bookmark, or shaded region, which is superimposed over the
Bookmarks corresponding data. Saving a bookmark allows you to mark a
region of interest so that you can easily return to it later.

To save a bookmark:

1. In the ICB Context Menu, right-click and select
Add Bookmark.

The Add Bookmark dialog box appears (Figure 140).
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% Add Bookmark =10l

To add a bookmark, select & bookmark: list to add it to or create & new one.
Bookmarks must alzo be aszociated with a specific table data source and zample
ID.

Bookmark List: I j Mew... |

Table Source: IGT Samples J
Sample I0: Breast Narmal-1 [1]

[
Bookmark Type: j Edit... |

Chromesamal Location

Chramasame: I 1 - I Baze Start Position: 115,031,090

[~ Enable Manual Placement Baze End Pozition: 143,243,296

Author [Ophional): | |

Coamment [Dptionall:

cos_|

Add Bookmark

2. In the Add Bookmark dialog box, edit the characteristics of
the bookmark, including the following:

Bookmark List

Table Source

Sample ID

Bookmark Type
Chromosome Number
Base Start Position

Base End Position

Enable Manual Placement
Author

Comment

3. Click OK.

A bookmark is created in the current position of the
View Region (Figure 141).
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|

Gencme Viener [
4m =) | view - | Find - | Chr:

Position; [120,667,910 - 142,424,883 || 4§ Gene Annotations — | Gene Labelsi Genesymbol -

30000 GT Samples /Breast Hormal-1 [1]

-  — - r_mm

—— \7 T T T T T T 7| =
Base Position 122843610 25018310 127485010 129370710 | 13 S46410 1337220 135B9TH10 138073510 140248210
Cytogenetic Band I
equence (+) o secuence dary file/fomd for this chromosome.
t
to

Gene |0 | Gene Details | Selected Probe Info | Cpi 1sland | Available Data Tracks

Annotation: Select a Gene. Desoription:

[~ Annotation Crose Reference. ;I
Enown Gene ID: LI
Gens Symbok NoData HefSeq Summaly Completeness:

RefSeq D! ;I
mRMA ID:

SwissPROT ID:

NCBI Protein Acession

Bookmark Created at View Region

After you have created a bookmark, you can edit the
characteristics of the bookmark at any time.
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Creating a  Perform the following steps to create a bookmark list:
Bookmark 1. In the Add Bookmark dialog box, select New.

Tool 161

List The New Bookmark List dialog box appears (Figure 142).

—ioix]

Mame of Bookmark &nalysis: ||

Commets:

119 | Cancel |

New Bookmark List

2. Enter a name for your new bookmark in the Name of
Bookmark Analysis field.

Enter comments in the Comments field.
4. Click OK.

The new bookmark list is added to the selections in the

Bookmark List dropdown list in the Add Bookmark dialog

box (Figure 143).

To add & bookmark, select 5 bookmark izt to add it bo or create 3 new one.
Bookmarks must alzo be associated with a gpecific table data source and sample
1D.

Bookmark List: Test j Mew. .

Eﬁ Add Bookmark ;Iﬂlil

Table Source: List]
Sample [D: Breast Marmal-1 [1] &

Bookmark Type: I j Edi... |

Chromozomal Location

Chromosame: I'I 'I Basze Start Position: 120,667,300
™ Enable Manual Placement Baze End Position: 142,424 877
Authar (0 ptional): | |

Corment (D ptional;

cocet_|

Add Bookmark, New Bookmark Visible
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Editing
Bookmark
Types

Once you have created a bookmark, you can edit its
characteristics in the Add Bookmark dialog box.

To choose or edit a bookmark type:

1. Inthe ICB, right click and select Add Bookmark from the
context menu.

The Add Bookmark dialog box appears.

2. In the Add Bookmark dialog box, click Edit.
The Edit Bookmark Types dialog box appears (Figure 144).

¥% Edit Bookmark Types i ]

Hemove

it

Bookmark Tepe;: |

Fill Calor: Il Black ﬂ Preview
Fil Dpacity: [¥alid Fiange: 5 to 90%)

Fill Style: f i

OK | Cancel |

Edit Bookmark Types

3. Define a bookmark type for the region you want
to bookmark.

4, If you would like to customize the appearance of
your bookmarks, select options for the following
characteristics:

Fill opacity—the opacity percentage of the bookmark.

A lower opacity percentage allows you to see the data
through the bookmark, while a higher opacity percent-
age obscures the data behind the bookmark.

Color—the color of the bookmark.
Style—the pattern of the bookmark.

5. Click OK.

Part # 11318815 Rev. A



Using the Bookmarking Tool 163

Your bookmark is displayed in the ICB.

Adding Comments to Bookmarks
To add comments to a bookmark:

1. In the Add Bookmark dialog box, enter your comments in
the Comment field (Figure 145).

&%, add Bookmark =101 =]

To add a bookmark, select a bookmark list to add it bo o create a new one.
Bookmarks must also be aszociated with a specific table data source and sample

ID.
Bookmark List: ITest‘I j Plew... |
Table Source: GT Samples j

Sample D: Breast Marmal-1 [1]

=
Bookmark Type: j Edit... |

r—Chromozomal Location

Chromosome: |1 "I Bage Start Position: 120,667,900
[ Enable Manual Placement Baze End Position: 142,424 877

Authaor [Qptional): | |

Comment [Dptional);

-3 Add your comments here. <

cocet_|

Adding Comments to a Bookmark

2. Click OK.

Your comments are saved with the bookmark.

You can view your comments with
NOTE corresponding bookmarks in the Bookmark
Viewer and in LOH Reports.
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smoothing data 144
clearing a filter 42
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closing GenomeStudio 10
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COR 142
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Manhattan 142
CNV analyses 148
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complex filter, creating 40
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COR clustering method 76, 142
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creating a presentation image 87
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data
creating a new column 32
exporting to a file 29
importing from a file 29
sorting by column 31

data binning, chromosome heat map 140
data clustering, chromosome heat map 140

data plots tab, IGV 106
data properties tab, IGV 109

data smoothing, chromosome heat map 140

data tracks 108, 112, 134, 137
loading lllumina data tracks 134
loading your own data tracks 137

data view tab, IGV 108

data, viewing in the IGV 111, 113

deleting a user-defined subcolumn 36

deleting bookmarks 154

dendrograms 77

detachable docking windows 12

display properties tab, IGV 110

displaying bookmark information 149

docking icons 13

domain 7

E

editing a user-defined subcolumn 35
editing bookmark types 162

editing bookmarks 157

Euclidian clustering method 76, 142
exons, viewing in detail 130
exporting data to a file 29

F
filtering table rows 38
filters
clearing 42
loading 42
notes 42
saving 41

finding genes or probes in the ICB 133
Framework 2, 4
frequency plots 61

G

Gene Details tab, ICB 128
Gene ID tab, ICB 128
GenomeStudio
closing 10
domain 7
Framework version number 9
installing 3
main window 8
module version numbers 9
registration 7
serial numbers 4
starting 7
user name 7
getting data files to view in the IGV 113
Goldenpath (UCSC database) 113

H

heat maps 72
data clustering in 75
populating with data 73
hierarchical cluster metric options 76
ACOR 76
COR 76
Euclidian 76
Manhattan 76
histograms 64
autoscale 66
clearing a filter 70
customizing 66
data range of 66
filtering table data in 69
marking a selection in 70
resolution of 66
selection area 66, 67
statistics area 68
view area 66

ICB 123
context menu 127
finding genes or probes 133
Gene Details tab 128

Part # 11318815 Rev. A



Gene ID tab 128
project manifest SNPs 131
toolbar 124
view region 127
view region, resizing 127
IGV 90
available genomes 112
bookmark analyses 112
chromosome slide show mode 96, 97,
98
data plot type 99
display properties 99
getting data files 113
launching 90
loaded data tracks in 112
main window 91
menus 102
plotting data 103
selecting options, data plots tab 106
selecting options, data properties tab
109
selecting options, data view tab 108
selecting options, display properties tab
110
toolbar 100
viewing data in 111
whole genome view mode 96, 97
IGV Data Workspace 103
lllumina Chromosome Browser 123
lllumina Genome Viewer 90
lllumina Sequence Viewer 138
immediate mode (IGV) 96
importing bookmarks 153
importing data from a file 29
installing GenomeStudio 3
ISV 138
viewing sequences in 138

L

license, GenomeStudio 4, 5
line plots 49
changing plot settings 55
changing plot type 54
changing X-axis label 52
plotting a single column 49
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plotting two columns 51
loading a filter 42
locking bookmarks 150
locking table columns 43

M

main window, GenomeStudio 8
main window, IGV 91

Manhattan clustering method 76, 142
manually creating bookmarks 155
mark color, selecting 27, 59, 71
mark name, selecting 27, 59, 70
marking samples in a plot 58
marking table rows 26

marks, clearing 28

menus, IGV 102

moving bookmarks 158

P

Pearson correlation 76
pie charts 63
plots and graphs

bar graphs 56

box plots 60

frequency plots 61

heat maps 72

histograms 64

line plots 49

pie charts 63

scatter plots 57
plotting data in the IGV 103
populating heat maps with data 73
presentation image, creating 87

project manifest SNPs, viewing in the ICB 131

R

registration 7
resizing the view region, ICB 127

S

samples, marking in a plot 58
saving a bookmark analysis 153
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saving a filter 41

saving bookmarks 158

scatter plots 57

searching in tables 24

selecting a mark color 27, 59, 71

selecting a mark name 27, 59, 70
selecting options, data plots tab, IGV 106
selecting options, data properties tab, IGV
109

selecting options, data view tab, IGV 108

selecting options, display properties tab, IGV
110
sequence files 117
serial numbers, GenomeStudio 4
similarities and distances 76
simple filter, creating 39
smoothing data, chromosome heat map 144
software license agreement 4, 5
software version numbers 9
sorting data by column 31
starting GenomeStudio 7
subcolumns
deleting 36
editing 35

T

table columns
locking 43
selecting 22
showing and hiding 23
unlocking 45
table rows
filtering 38
marking 26
selecting 21
tables 20
searching in 24
with subcolumns 21
without subcolumns 20
toolbars
ICB 124
IGV 100

V)

UCSC Goldenpath database 113
unlocking table columns 45
user name 7

\

view region, ICB 127

viewing data in the IGV 111

viewing gene exons in detail 130

viewing project manifest SNPs in the ICB 131

w

whole genome view mode (IGV) 96, 97
window configurations

default 17

saved 17
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