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IWelcome

Welcome to the Affymetrix® Microarray Suite User’s Guide.
Microarray Quite software is part of the Affymetrix® GeneChip®
instrument and probe array platform. This manual explains how to
use Microarray Quite to:

» control the GeneChip® Fluidics Station 400 that hybridizes, washes, and
stains the GeneChip® probe and tag arrays

= control the Agilent GeneArray® Scanner that scans hybridized GeneChip
probe or tag arrays

» analyze experimental data for GeneChip probe array assays

= generate reports that summarize intensity data, analysis output, and
algorithm settings

» publish data (LIMS mode only) to a publish database that can be queried
using the Affymetrix® Data Mining Tool

21
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What's New In Microarray
Suite 5.0

Statistical Expression Analysis Algorithm

Microarray Suite includes a new expression algorithm that generates new
expression results (see Table 1.1).

Table 1.1
Statistical expression results

Statistical Expression Algorithm Metrics

‘ Absolute Analysis Comparison Analysis
Detection call (present, absent, Change call (increase, decrease, no
marginal, no call) change, marginal increase, marginal
decrease, no call)
Detection p-value Change detection p-value
Signal Signal log ratio
Stat Pairs Signal log ratio low
Stat pairs used Signal log ratio high

Stat Common Pairs

In an absolute analysis, the detection call answers the question: Isthe
transcript of a particular probe set reliably detected by the probe array? The
agorithm provides call information without reference to numerical values so
you can easily filter and interpret results. The signal represents the amount
of transcript in solution.

In acomparison analysis, the change call answers the question: Does the
expression level of atranscript in an experiment change with respect to a
baseline? Signal log ratio values provide accurate and sensitive measures of
changes in expression level because they eliminate differencesin probe
hybridization efficiency (a source of noise).

The detection p-value and change p-value indicate the significance of the
result. The Statistical algorithm has user-modifiable parameters that enable
you to set the sensitivity and specificity of the analysis.
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Genotyping (GT) Analysis Viewer

The GT Viewer providestherelative allele signal (RAS) for each marker
used in the Affymetrix® HUSNP™ Mapping assay. RAS is a quantitative
representation of the presence of the two possible alleles, A and B.

The GT Viewer agorithm detects variations between the genotype calls of a
control and experimental sample. When the GT Viewer analyzes a control
and an experimental sample, the algorithm computes the difference in RAS
(DeltaRAS) between the two samples. Delta RAS indicates the shift in
signal for each SNP between a control and an experimental sample. The GT
Viewer report displays Delta RAS for each SNP marker represented on the
Affymetrix® HUSNP™ probe array.

The GT Viewer report also includes the number of heterozygote standard
deviations that the experiment RAS value is from the control RAS value,
assuming anormal distribution of RAS values. (See Appendix | for more
information.)

The GT Viewer is available when Microarray Suite is run in disk mode
only.

Export or Import Batch Files

A batch analysis (specifies aagroup of *.cel filesfor analysis with
unattended operation) can be exported to a tab-delimited text file (*.txt). The
batch file provides arecord of the batch anaysis and may be imported for a
subsequent batch analysis. A batch file (tab-delimited *.txt) may also be
defined in Microsoft® Excel and imported into Microarray Suite.

If abatch analysisisinterrupted, the recovery feature resumes the process
for the remaining files.

Publish Database Security

Publishing (copying experimental data to a publish database) offers security
that prevents unauthorized database access. Each publish database requiresa
login password before publishing can proceed.

Publishing is available when Microarray Suite is run in LIMS mode only.

AFFYMETRIX,
[
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CHAPTER 1

Welcome

ConventionsUsed in This

Guide

This manual provides adetailed outline for all tasks associated with
Affymetrix® Microarray Suite software. Various conventions are used
throughout the manual to help illustrate the procedures described.
Explanations of these conventions are provided below.

Steps

Instructions for procedures are written in a step format. Immediately
following the step number isthe action to be performed. On the line below
the step there may be the following symbol: [ . This symbol defines the
system response or consequence that happens as aresult of user action; what
you see and what has happened.

Following the response additional information pertaining to the step may be
found and is presented in paragraph format. For example:
9. Click Yesto continue.
O The Delete task proceeds.
In the lower right pane the status is displayed.

To view more information pertaining to the delete task, right-click
Delete and select View Task L og from the shortcut menu.

Font Styles

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

For example:

1. Click the Find toolbar button @ or select Edit — Find from the menu
bar.

0 TheFind dialog box appears.

2. Enter AFFX-BioB-5_at in the Find what box, then click Find Next to
view thefirst search result.

3. Continueto click Find Next to view each successive search result.
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v’ Note

Screen Captures

The steps outlining procedures are frequently supplemented with screen
captures to further illustrate the instructions given.

The screen captures depicted in this manual may not exactly match the
windows displayed on your screen.

Additional Comments

Throughout the manual, text and procedures are occasionally accompanied
by special notes. These additional comments and their meanings are
described below.

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

The Note format presents important information pertaining to the text or
procedure being outlined.

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

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

Online Documentation

The CD with Microarray Suite includes an electronic version of thisuser’s
guide. The online documentation is in Adobe Acrobat® format (a*.pdf file)
and is readable with the Adobe Acrobat® Reader software, available at no
charge from Adobe at http://www.adobe.com.

The electronic user’s guide is printable, searchable, and fully indexed. You
can have it open and minimized on screen while using the Affymetrix®
GeneChip® instruments and Microarray Suite software.

AFFYMETRIX,
L}
o
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Technical Support

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

AFFYMETRIX, INC.

3380 Central Expressway

Santa Clara, CA 95051 USA

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

sales@affymetrix.com
support@affymetrix.com

AFFYMETRIX UK Ltd.,

Voyager, Mercury Park,
Wycombe Lane, Wooburn Green,
High Wycombe HP10 OHH
United Kingdom

Tel: +44 (0) 1628 552550

Fax: +44 (0) 1628 552585

saleseurope @affymetrix.com
supporteurope @ affymetrix.com

www.affymetrix.com

Your Feedback is Welcome

Affymetrix Technical Publicationsis dedicated to continually improving the
quality of our documentation, helping you get the information that you need.
We welcome any comments or suggestions you may have regarding this
manual. Please contact us at:

Technical_Publications@Affymetrix.com









= Installing Microarray Quite

This chapter provides detailed instructions for installing Microarray
Suite 5.0 or upgrading from a previous version of the software. See
Appendix A for information on installing the instruments.

Microarray Suite 5.0

During the installation of Affymetrix® Microarray Suite 5.0, theinstallation
program checks for the presence of Microsoft® Data Engine (MSDE). If not
present, MSDE isinstalled prior to the installation of Microarray Suite 5.0
application. MSDE is used to store the gene descriptions and target
sequences that are installed during the library filesinstallation.

Following the install ation of MSDE you are prompted for the location of
Genelnfo. After Genelnfo isinstalled, the Microarray Suite installation
begins.

You must be logged in as an administrator to install Microarray Suite 5.0
software.

The screen captures depicted in this manual may not exactly match the
windows displayed on your screen.

It is recommended that thereis at least 500 MB of available disk space
for the installation.

1. Insert the Microarray Suite 5.0 CD-ROM.

2. |If the autorun feature does not start the program:
a. Click Start —» Run.
b. Type<cd drive letter>:\setup.exe.

c. Click OK.
O The Affymetrix Software Setup window appears (Figure 2.1).

29
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Affymetrix Software Setup

Affymetrlxm

Copyright 2001 Affymetrix, Inc.

Figure 2.1
Install window

3. Click Install Microarray Suite.

O If system files must be copied, the system prompts for a reboot
before the install program continues (Figure 2.2).

Restarting Windows

Figure 2.2
Restart Windows

a. Click Yes| want torestart my computer now.

If the“No” option is selected, the installation program will exit and
Microarray Suite will not be installed.
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5. Upon rebooting the computer, log in as the same installer with
administrative privileges.

6. If you are upgrading from a previous version of Microarray Suite, go to
step 10. If thisisa new installation, proceed from here.

0 The MSDE Welcome window appears (Figure 2.3).

Microsoft Data Engine Setup [ %]

‘Welcome to the InstallShield Wizard for
Microsoft Data Engine

The InzstallShield® wizard will install Microzoft Data Engine
on your computer. To continue, click Mest.

Cancel

Figure 2.3
MSDE Welcome window

7. Click Next.
0 The MSDE Installation window appears (Figure 2.4).

AFFYMETRIX,
[
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Microsoft Data Engine Setup [ %]
Microsoft Data Engine Installation

Setup will inztall MSDE in the following folder.

Ta inztall to this folder, click Mext.

Ta inztall to a different folder, click Browse and select anather

falder.

Destination Folder

’7D:\MSDE Browse... |

| Frztal Shield
Cancel |
Figure 2.4

Select the location to install MSDE

8. Select the destination folder to install the MSDE application. The
MSDE install will default to the drive with the most available free disk
gpace. Click Next.

O The unpacking of M SDE begins (Figure 2.5).

Unpacking M5DEx86.__

Reading package...

Y  mmm

Figure 2.5
Unpacking MSDE Window

O Installing MSDE window appears (Figure 2.6).

0 Thistakesafew minutes. Do not stop the installation. Be patient
and wait for the installation of MSDE to complete.
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é Inztalling MSDE. This will take a few minubes.

Figure 2.6
Installing MSDE Window

9. The Welcome window appears (Figure 2.7).

Affymetrix Microarray Suite Setup [ %]

Welcome to the InstallShield Wizard for
Affymetrix Microarray Suite

The InztallShield® wWizard will install Affymetrix Microarray
Suite on your computer. To continue, click Mest.

Cancel

Figure 2.7
Welcome window

10. Click Next.
[0 Several consecutive License Agreement windows appear (Figure 2.8).

AFFYMETRIX,
[
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Installing Microarray Suite

Affymetrix Microarray Suite Setup [ %]
License Agreement

Fleaze read the following license agreement carefully.

Frezz the PAGE DOWH key to see the rest of the agreement.

If pou or your organization have not executed a written software license agreement and/or ﬂ
product purchaze agreement [or otherwise accepted relevant Affymetrix terms and
conditions), the fallowing terms shall apply to your use of the products and/or software [as
appropriate]. Your use of the arays and/or software constitutes acceptance of these

terms without qualification. In the event that pou and/or your organization have executed

or otherwise accepted a separate, wiitten Affymetrix software license agreement and/or
product purchase agreement, the terms of such written agreement will govern.

EMD-USER SOFT'WARE LICEMSE AGREEMENT- Applies to all software products LI

Do you accept all the terms of the preceding License Agreement? If you choose Mo, the
setup will close. T install Affymetriz Microaray Suite, vou must accept this agreement.

| Frztal Shield

< Back Yes Mo

Figure 2.8
License Agreement Windows

11. Review the contents and click Yesin each window to accept the terms
of the licensing agreement.

O The Customer Information window appears (Figure 2.9).

Affymetrix Microarray Suite Setup [ %]
Customer Information

Fleaze enter your information.

Please enter your name, the name of the company for whaom vou work. and the product
zerial number.

User Mame:

IAffymetrix, Inc.

LCompary Mame:

IAffymetrix, Inc.

Serial Humber:
| Frztal Shield
< Back | dEwt I Cancel
Figure 2.9

Customer Information window
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12. Enter your Name, Company, and Serial Number.

The serial number is located on the Affymetrix® Software Product
Registration card.

If you do not have a serial number, contact Affymetrix Technical Support.
If you are upgrading from a previous version, the Serial number field
populates automatically.

13. Click Next.
0 The Choose Destination L ocation window appears (Figure 2.10).

Affymetrix Microarray Suite Setup [ %]

Choose Destination Location

Select folder where Setup will install files.

Setup will inztall Affyrmetriz Microaray Suite in the following folder.

Ta install to this folder, click Mext. To install to a different folder, click Browse and select
another folder.

Destination Folder
{ CAGeneChip
| Frztal Shield
B T | ro— |
Figure 2.10

Choose Destination Location window

14. Select the destination where Microarray Suite 5.0 will be installed.

C:\GeneChip is the default location.
If you are upgrading from a previous version, we recommend installing
in the same directory.

15. Click Next.

0 The Select Components window appears (Figure 2.11).

AFFYMETRIX
L}
o

®

35



36 CHAPTER 2 |Installing Microarray Suite

Affymetrix Microarray Suite Setup [ %]

Select Components
Chooze the components Setup will install

Description

. LIMS Client Thiz shall install the Microarray
Suite application files.

Sample Files

[Ehange.. |

Space Required on C: 108847 K.
Space Available on C: 964527 K.
| Frztal Shield

< Back | Mest » I Cancel |

Figure 2.11
Select Components Window

16. Select the components you want to install. For documentation purposes,
al components are selected.

» Microarray Suite - This component contains all files required for the
Microarray Suite and are required for any Microarray-related
installation.

» LIMS Client - This component includes files to connect to LIMS and
are required if the workstation will be used in conjunction with LIMS.
Select LIMS Client only if there is a LIMS Server; otherwise clear this

option.
V Note The LIMS Client option should only be selected if connecting to a LIMS
server.

» Sample Files - This component includes example experiment files.
17. Click Next.
O The Start Copying Files window appears (Figure 2.12).

Thisisasummary of theinformation that was selected by the installer.
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Affymetrix Microarray Suite Setup [ %]

Start Copying Files
Fieview settings before copying files.

Setup has enough information to start copying the program files. 1F you want to review or
change any settings, click Back. |If you are satisfied with the settings, click Mest to begin
copying files.

Current Settings:

Installing Microarray Suite. ;I

Target Directory:
C:\GeneChip

Target Folder:
Affymetriz

i o

| Frztal Shield

Figure 2.12
Setup Summary Information Window

18. Click Next.

0 Thelnstalation Program Files window appears and installation
begins (Figure 2.13).

Installing program files...

I, - -

Figure 2.13
Installation of Program Files

19. If the LIMS client was selected, the LIMS configuration window
appears (Figure 2.14).

» If you have the disk, click Yes and go to step a.
«» If you do not have the disk, click No and go to step b.

AFFYMETRIX,
[
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Question

@ Do you have the LIMS configuration disk?

e |

Figure 2.14
LIMS Configuration Disk window

a. Browsetothelocation of LIMS configuration disk. Click OK. Goto

step 20.
V NOtE The LIMS configuration disk is a file named GeneChipDB.ini. It is located
on the LIMS Server: <server>\gclims\library, where <server> is the name
of the LIMS server.

b. Inthewindow that appears (Figure 2.15), enter the name of LIMS
server. Click Next.

Affymetrix Microarray Suite Setup [ %]
Enter Text

Please enter information in the figld below.

Enter the LIMS Server name.

| Frztal Shield

< Back | Mest » I Cancel

Figure 2.15
Enter Name of LIMS Server

0 The Globa Group Name window appears (Figure 2.16).
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Affymetrix Microarray Suite Setup [ %]
Enter Text

Please enter information in the figld below.

Enter the LIMS group name.

| Frztal Shield

< Back | Mest » I Cancel

Figure 2.16
Enter Global Group Name window

e. Enter the name of the Domain the server resides on with the Global
Group namewhich containsthe LIM S Users. (Domain Name\Global
Group).
Click Next.

Theinstall configures the system registry.

The Install Shield Wizard Complete window appears (Figure 2.17).

OQge

AFFYMETRIX,
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Affymetrix Microarray Suite Setup

InstallShield Wizard Complete

Setup has finished copying files to your computer. Before you
can uze the program, you must restart your computer.

@ es, | want to restart rmy computer now.

0 No, | will restart my computer later.

Femove any dizks from their drives, then click Finizh to
complete setup.

< Back | Finizh I [Carce|

Figure 2.17
Restart Computer Window

20. If theinstall prompts for areboot, restart the computer: Select Yes, |
want to restart my computer now, and click Finish.

O The system reboots.

If you are not prompted to reboot your computer, the installation is
complete.









= Microarray SQuite Overview

This chapter provides background information on the Affymetrix®
GeneChip® instrument and probe array platformincluding a
walkthrough of Microarray Suite and an overview of data analysis.

Microarray Suite

Walkthrough

The Affymetrix® GeneChip® probe array platform uses application-specific
high-density GeneChip oligonucleotide probe arrays to efficiently acquire
and analyze genetic information for gene expression, genotyping, and
nucleotide variant detection. Thisintegrated and complete system includes
the:

GeneChip® Hybridization Oven 640
GeneChip® Fluidics Station 400

Agilent GeneArray® Scanner

Affymetrix® computer workstation
Affymetrix® Microarray Suite software
Affymetrix® MicroDB™ software

Affymetrix® Data Mining Tool (DMT) software

Affymetrix® Microarray Laboratory Information Management System
(LIMS)

Microarray Suite automates control of the GeneChip® Fluidics Station 400
and Agilent GeneArray® Scanner, captures GeneChip probe and tag array
data, and provides powerful algorithms that analyze hybridization intensity
data.
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The Microarray Suite algorithms determine absolute or comparison gene
expression results, perform nucleotide variant detection, or identify
genotype, depending on the type of probe array assay.

A GeneChip® probe array assay has five major steps (Figure 3.1):

1. Preparethetarget (refer to the appropriate GeneChip probe array
package insert, the Expression Analysis Technical Manual, or the
HUSNP™ Mapping Assay User Manual).

2. Set up an experiment in Microarray Suite.
3. Hybridize, wash, and stain (if necessary) the probe array.
4. Scanthe probe array.
5. Analyzethe hybridization data.
Assay Steps Outputs
Prepare Define .
target experiment = exp

~_

Process probe array in
fluidics station

l

Scan [ * dat
Compute cell intensities = *.cel
Analyze cell intensities = *.chp

Publish data :
(LIMS mode) N

Figure 3.1
GeneChip® probe array assay and outputs
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Setting Up an Experiment

Microarray Suite enables you to define an experiment, select the associated
probe array type, and enter other relevant information. This process creates
an experiment information file (*.exp).

Microarray Suite relies on the experiment information file to select the
scanner specifications for a probe array and the appropriate algorithm for
data analysis.

Hybridizing, Washing, and Staining a Probe Array

During hybridization, the probe array is incubated with a hybridization
cocktail containing the labeled target and control oligonucleotidesin abuffer
optimized for each type of probe array (refer to the appropriate GeneChip®
probe array package insert, Expression Analysis Technical Manual, or the
HUSNP™ Mapping Assay User Manual).

The hybridization reaction occurs in the GeneChip Fluidics Station 400,
except for assays requiring longer hybridization periods in which case the
hybridization reaction occurs in the GeneChip Hybridization Oven 640.

During hybridization in the fluidics station, the probe array is repeatedly
filled and drained with the hybridization cocktail. The strongest
hybridization occurs between the array probes and sequences in the target
that are most nearly complementary.

After hybridization, the probe array undergoes a series of stringent washes
(specifically optimized for each type of probe array) in the fluidics station. If
the target was label ed with afluorescent tag, the array may be scanned at this
point. In applications that use a biotin-labeled target, the probe array must be
stained with a streptavidin-conjugated fluorescent stain and may require
antibody amplification (depending on probe cell size) prior to scanning.

Microarray Suite controls the fluidics station using preprogrammed fluidics
protocols for hybridizing, washing, and staining the probe arrays. The
computer workstation running Microarray Suite can simultaneously control
up to eight fluidics stations. A fluidics station contains four modules and
each modul e can independently process aprobe array using different fluidics
protocols. Some of the fluidics protocols may be customized. Utilities for
station maintenance are also included.

AFFYMETRIX,
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Scanning a Probe Array

Data Analysis

The probe array is ready to be scanned after it has been hybridized, washed,
and stained (if necessary). Microarray Suite controlsthe Agilent
GeneArray® Scanner and enables you to start a scan and view the intensity
data as they are collected during scanning.

The scanner is based on epifluorescence confocal microscopy and uses an
argon-ion laser to excite the fluorophores at 488 nm. Asthe surface of the
probe array is scanned, a photomultiplier tube collects and converts the
fluorescence emissionsinto an electrical current. The scanner converts this
current into a numeric value through an analog to digital converter. These
digital intensity values are collected from discrete areas (pixels) on the array
surface and are stored on the computer workstation as an image datafile
(*.dat) (see Chapter 8).

Microarray Suite manages the resolution settings for each type of probe
array (resolution and other aspects of scanning are user-modifiable). A scan
requires 5 to 25 minutes depending on the size of the scan region, the
number of scans, and other parameters.

After the scan is completed, Microarray Suite displays a picture of theimage
data (*.dat) in the image window. The software represents the fluorescence
intensity values from each pixel on the array in a grayscale or pseudocol or
mode and superimposes a grid on the image to delineate the probe cells.

Microarray Suite analyzes the image (*.dat) and derives a single intensity
valuefor each probe cell on an array. These data are automatically generated
and saved to the cell intensity file (*.cel) (see Chapter 8).

Microarray Suite refersto the experiment information file (* .exp) to select
the appropriate analysis algorithm for a cell intensity file (*.cel) that
generates the analysis output or chip file (*.chp) (Figure 3.1). The results
contained in the analysis chip file are automatically displayed in a specific
analysiswindow (Table 3.1).
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Table 3.1
Microarray Suite algorithms analyze probe or tag array data to generate analysis output files
(*.chp) that are viewed in specific analysis windows

View the analysis

GeneChip® Probe  Microarray Suite

Analysis . output (*.chp)
Al hm .

or Tag Array gorit in the...
Gene expression GeneChip expression Expression Expression Analysis

probe array window (EAW)
Mutation & GeneChip pb3 probe Mixture Detection Sequence Analysis
polymorphism array window

(SAW)

GeneChip HIV PRT Plus  Consensus Rules
probe array

Genotype GeneChip HUSNP™ Genotyping Nucleotide Analysis
probe array window (NAW)
Block
Hybridization GenFlex™ tag array Hybridization Hybridization Analysis
window (HAW)

Microarray Suite generates reports (*.rpt) that summarize probe array and
analysis output (*.chp) information:

= Expression Report

= Mapping Report

= pb3report

» CYP450 report

« HIV PRT Plus report.

» Genotyping Analysis (GT) Viewer Report

AFFYMETRIX,
-
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LIMS

The Affymetrix® LIMS (Laboratory Information Management System) isa
separate database application that provides a central infrastructure to
manage and track gene expression data generated by Microarray Suite.

LIMS moves the experimental data generated by Microarray Suiteto a
server database. LIMS manages several databases (see Table 3.2).

Table 3.2
LIMS databases

Process Data tracking information about samples and experiments, and
information that relates the *.dat, *.cel, and *.chp files for a
particular sample and experiment.

Publish Expression and mapping data in the Affymetrix® Analysis Data
Model database schema that can be accessed by the Affymetrix
Data Mining Tool (DMT) and other software.

Gene Information Accession numbers, probe set descriptions, target sequence, and
user annotations accessible by DMT.

Data Mining Info Queries, user settings, and probe lists for DMT.

Together Microarray Suite and LIM S enable usersto register samples and
set up experiments, and access and analyze data from any workstation on the
network.
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Workflow Based Tracking

Data Mining

LIMS uses aworkflow-based tracking system to process data from
workstations on the network. The workflow monitor enables you to track
sample or experiment status through a series of steps or queue that includes:

hybridization
scan
grid alignment (if required)

cell intensity analysis (for image data files requiring manual grid
alignment)

probe array analysis
publish

You can create publish databases populated with GeneChip® expression
data. The publish database is accessible to Affymetrix Data Mining Tool
(DMT) or several other third party anaysistools.

In LIMS mode, Microarray Suite publishes the data entered during sample
registration and experiment setup as well as al analysis output (*.chp) to the
database. In disk files mode, the separate application Affymetrix® MicroDB
publishes the experiment and analysis output.

AFFYMETRIX,
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= Getting Sarted

This chapter explains how to:

» start the Microarray Suite software

= configure the software for use as a stand alone application (disk files
mode) or with Affymetrix® LIMS (LIMS mode)

» specify file locations

» specify LIMS filters that determine the data displayed (if running
Microarray Suite in LIMS mode)

Starting Microarray Suite

1. Turn on the power for the computer workstation. If the workstation is
connected to the instruments, also turn on the power for the GeneChip®
Fluidics Station 400 and the Agilent GeneArray® Scanner.

/ NDtE The scanner laser should be turned on and warmed up at least 15

minutes before use. Refer to the Agilent GeneArray Scanner User’s
Guide for a description of the instrument, its components, and set up.

2. After the computer startup is complete, press Ctrl+Alt+Delete to open
the logon dialog box. Enter your user name, password, and domain.

3. Click the Windows Start menu button i@ Start, then select Programs
- Affymetrix - Microarray Suite.

When Microarray Suite starts, the program displays the shortcut bar,
datafiletree, and status log (Figure 4.1).

53
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Microarray Suite _[O]x]
Menu bar File ‘iew Run Tools ‘Window Help
Toobar | & & & mEE| Ak - T B 2|
x| =l
Microarray Suite Data Files
ﬂ Experiments |
o =8 Image Data Data file tree
- Intensity Data
E xperiments gl Analysis Results
Shortcut bar e
Image
Main display area
A
Chip Report
Instrument Cantrol
Analysis Settings
Report Settings
Status log Z|-'_. 0418401 13:27:25 - Microarray Suite initialization complete
it |

| [ 4

Figure 4.1
Microarray Suite user interface

Microarray Suite User
Interface

Shortcut Bar

The shortcut bar provides quick alternatives to menu bar commands. The
shortcut bar has four sections: Microarray Suite, Instrument Control,
Analysis Settings, and Report Settings (Figure 4.1).

= To display a different part of the shortcut bar, click the section name
(Figure 4.3 through Figure 4.7).

In LIMS mode, the Microarray Suite shortcut bar displays additional
buttons: Publish, Sample History, and Workflow Monitor.
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Microarray Suite Shortcut Bar

Figure 4.2 and Figure 4.3 show the Microarray Suite shortcut bar at start up. The
shortcut bar may display additional buttons, depending on the file types that
are open. For example, if areport file (*.rpt) is open, the shortcut bar

includes the Chip Report button @ Click the report button to view the
report in the main display area.

Click a button to perform the following functions:

==l

Microarray Suite

Set up an experiment or display open experiment information files
(*.exp).

Open the Batch Analysis window.

Open the GT Viewer.

Instrument Cantrol

Analysis Seftings
Repaort Settings

Figure 4.2
Microarray Suite shortcut bar, disk files mode

AFFYMETRIX,
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Click a button to perform the following functions:

Microarray Suite

- Set up an experiment or display open experiment information files
(*.exp).

E speriments

Open the Batch Analysis window.

Open the publish window (LIMS mode).

Open the sample history view (LIMS mode).

Open the workflow monitor (LIMS mode).

Instrument Contral

Analysis Setlings
Report Settings

Figure 4.3
Microarray Suite shortcut bar, LIMS mode
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Figure 4.4 shows additional buttons that may be included in the shortcut bar,
depending on the file types open.

Click a button to perform the following functions:

- n
e
Image Yiews

A

Chip Report

EKP

Expression Analysis

¢

MNucleotide £,

2
T}

Sequence Analysis

Hybridization Analysis

Figure 4.4

Display open image data files (*.dat) or cell intensity files (*.cel).

Display an open report file (*.rpt).

Display open expression analysis output files (*.chp) in the Expression
Analysis window (EAW).

Display open genotype analysis output files (*.chp) in the Nucleotide
Analysis window (NAW) (disk files mode only).

Display open polymorphism and mutation analysis output files (*.chp)
in the Sequence Analysis window (SAW) (disk files mode only).

Display open hybridization analysis output files (*chp) in the
Hybridization Analysis window (HAW) (disk files mode only).

Other Microarray Suite shortcut buttons

AFFYMETRIX,
[
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Instrument Control Shortcut Bar

Click a button to perform the following functions:

Instrument Cantral

ﬂﬂ Open the Station Selection and Fluidics Station dialog box.

Fluidics

Open the Scanner dialog box.

Figure 4.5
Instrument control shortcut bar

‘/ Note The instrument control shortcut bar does not display instrument buttons
if the workstation is not connected to the instruments, or if the default
configuration settings specify no fluidics station or scanner installed

(select Tools - Defaults from the menu bar to view the default
settings).
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Analysis Settings Shortcut Bar

Click a button to view user-modifiable parameters of the probe array analysis
algorithms.

Analysis Settings

Hubridization

pﬁ; e

Misture D

Figure 4.6
Analysis settings shortcut bar

Some Microarray Suite analysis algorithms have no user-modifiable
parameters.
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Report Settings Shortcut Bar

Click a button to view any user-modifiable report settings.

Microarray Suite
Instrurment Cantral

Analysis Settings
Repart Settings

=

CvP450 Report

Figure 4.7
Report settings shortcut bar

V Note Some reports have no user-modifiable parameters.
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Data File Tree
The datafiletree displays.

» experiment information files (*.exp)

» image data files (*.dat)

» cell intensity files (*.cel)

= probe array analysis output or chip files (*.chp) (Figure 4.8).

(See Appendix B for information about the different types of Microarray
Suitefiles.)

=l
Data Files
@@ Experiments
ﬁ Image Data
8§ Iiensity Data
B gil] Analpsis Resuls

Figure 4.8
Data file tree

» Right-click a file in the tree to view a shortcut menu of commands
(specific to the file type). From the data file tree you can:

= Open or analyze a file
» display file information
= Qgenerate a report

In LIMS mode, you can update the datafile tree to show new information in
the system.

» Right-click the data file tree and select Refresh from the shortcut
menu.

AFFYMETRIX,
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Opening Filesand Viewing File Infor mation

1. Inthedatafiletree, double-click thefile name. Alternatively, right-click
the file name in the tree and select Open from the shortcut menu.
O Thisdisplaysthefileinthe main display area.
Many files may be open at the same time, but you can view only onein

the main display area (except for a cascade or tile view of image data
(*.dat) or cell intensity (*.cel) files).

2. Click aMicroarray Suite shortcut bar button (Figure 4.2 O Figure 4.4) tO
toggle the view between different types of open files.

3. Toview fileinformation, right-click the file name in the datafile tree,
then click I nformation in the shortcut menu.

O AnlInformation dialog box appears (Figure 4.9 and Figure 4.10).

+ Information x| + Information x|
File: HuBB00_expression. EXP ﬂ File: HuB800_expression.dat ﬂ
Date: 05/15/2001 Date: 05/15/2001
Frobe Array Type:  HuBB00 Frobe Array Type:  HuBE00
Probe Aray Lot Expression3 PixelSize: 3pm
Operator Mame: Exprezsion2
Sample Type: mdag
Sample Description: Expression2D escription
Project: E=pressionZComments
Comments: mdas

. o o

Figure 4.9
Information for an experiment information file (*.exp) (left) and image data file (*.dat) (right)
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Status Log

1,
File: HuBB00_expression.CEL ;I
Date: 05/30/2001
Probe Array Type:  HuB800
| Algorithm: Percentile
Parameters: Percentile=75

CellMargin=2

OutlierHigh=1.500
OutlierLow=1.004

o o

Figure 4.10

i Information

File:

Date:

Probe Array Type:
Algorithm:
Version:
Summary:

Parameters:

Kl

1]
HuB800_expression.CHP L'
05/30/2001
HuB800
ExpressionStat
50

Background=4vqg:628.64,Stdev:13.91 Max:666.0,Min:537.2
Noise=tvg:16.40,5tdev:0.56 Max 17.8 Min: 14.6
Raw(=2367

BF=

Alphal=0.04

Alpha2=0.06

Tau=0.015

GammalH=0.0025

Gammall=0.0025

Gamma2H=0.0030

Gamma2l=0.0030

Perturbation=1.22

NF=1.000000

SF=1.000000

Information for a cell intensity file (*.cel) (left) and analysis output file (*.chp) (right)

Data File Tree Display Options

1. Click theminus[-] or plus[+] sign next to each file typeicon to collapse

or expand the list of files.

2. Click the Data File Treetoolbar button lE=] to hide (or display) the data

filetree.

The status log displays system status messages (Figure 4.1).

1. To clear the messages, right-click the status log and click Clear
M essages in the shortcut menu.

2. To mute the error message sound, right-click the status log and remove
the check mark from the Play Error Sound option.

3. Click the Status L og button ] in the main toolbar to hide (or display)

the status log.

AFFYMETRIX,
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Configuring Microarray
Suite

The Microarray Suite software may be run as a stand alone application (disk
files mode) or with the Affymetrix® Laboratory Information Management
System (LIMS) (LIMS mode).

Check the data storage and file locations settings to make sure Microarray
Suiteis properly configured for your system (disk filesor LIMS mode).
Data Storage

1. Sdect Tools - Defaults from the menu bar.
0 The Defaults dialog box appears.

2. Click the Database tab (Figure 4.11)

x|

Image Settings I File Locations |

Configuration Analysis Settings

Experiment Data Storage
& Dizk Eiles
1 Affumetriz LIMS

Server MNTWEZFFGS

To enable this selection, all open windows must be
cloged and all fluidics protocols completed.

oK. I Cancel

Figure 4.11
Defaults dialog box, Database tab

‘/ Note The Experiment Data Storage options are only available if all windows
are closed and no instrument is active.

3. Choosethe Disk Files option (default) to run Microarray Suite asa
stand alone application.

In disk files mode, experiment data are stored on the local hard drive or
anetwork drive.
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a. Choosethe Affymetrix LIM S option to run Microarray Suite with the
LIMS.

In LIMS mode, experiment data are stored on the LIMS server.
V NDtE LIMS supports gene expression assay data only.

File Locations Settings

When you run Microarray Suitein disk files mode, experiment data are
stored on disk files and there are three file locations. When you run the
software in LIMS mode, experiment data are stored on a network drive and
there arefour file locations,

Thefile location paths determine where Microarray Suite looks for the files
needed to run afluidics protocol or analyze datafrom a particular probe
array type, and specify where to save experiment data.

You may change some of the default file locations. Any modifications made
by one user (identified by the logon name) do not affect the file locations of
other users.

1. Seect Tools - Defaults from the menu bar.
0 The Defaults dialog box appears.

2. Click the File Locations tab (Figure 4.12).

X . X
Configuration | Analysis Settings I Database I Configuration | Analysis Settings ] Database |
Image Settings File Locations Image Settings File Locations
Type: Location: Type: Location:
Probe Information SANTWEZFFGSAGCLims\Librarys Probe Information d:\genechipdb\library
Fluidics Protocols d:\genechipdb\library Fluidics Protocols d:\genechipdbhlibrary

Experiment Data SN TWEFFFGSAGCLims\Datah Experiment Data d:hge import file dir

Local Scan Data C:\GeneChiph TEMPDATA

Madify... | Maodify... I
oK I Cancel | oK I Cancel

Figure 4.12
Defaults dialog box, File Locations tab, LIMS mode (left) and disk files mode (right)
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3. Tomodify a path, highlight the file type of interest, then click M odify
(or double-click thefile type).

0 TheModify Location dialog box appears (Figure 4.13).

V NUtE In LIMS mode, the paths on the network server for Probe Information
and Experiment Data cannot be modified.

Modify Location [ X]

Location of Experiment D ata:

Id:\genechip\tesldata

Directories: _DK
= d =]
[ genechip Cancel |
Py TESTDATA,
Dirives:
=d j Metwark... |
Figure 4.13

Modify Location dialog box

a. Select adrive from the Drives drop-down list, then select the desired
directory path in the Directories box.

V NOte Microarray Suite can detect a network drive and writes a local temporary
image data file (*.dat). This file is deleted after the scan image has been
transferred to the network drive.

5. Click Network to map a network drive that is not already mapped.
Network drives may also be mapped using Windows Explorer.

6. Click OK to closethe Maodify Location dialog box. Click OK to close
the Defaults dialog box.
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LIMSFilters

Microarray Suite Files

There are three types of Microarray Suite files (see Appendix B for more
information about the file types):

» Probe Information or library files are unique for each probe array type and

contain information about the probe array design characteristics, scanning
parameters, and default analysis parameters.

» Fluidics Protocol files define the hybridization, wash, or stain protocols
run by the GeneChip® Fluidics Station 400.

» Experiment Data files include the *.exp created by the user when an
experiment is defined and other file types Microarray Suite generates
during an analysis (for example, *.dat, *.cel, *.chp).

In LIMS mode, you may apply filtersto the experimental data. The filters
determine the data that Microarray Suite displays (for example, thefilesin
the data file tree, the sample history view, workflow monitor, and the
instrument control dial og boxes).

Filters are applied on a per user basis (identified by the logon name). The
filters you specify do not affect the filters specified by other users.

Filters are not available when Microarray Suite is run in disk files mode.

1. Sdect Tools — Filtersfrom the menu bar.
O TheFilters dialog box appears (Figure 4.14).
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x|

S ample Project: Sample Type: Sample Mame:

| |[AII Types] | |[AII Samples] =l
Aszzay Tupe: Probe Amray Type: User:
|10 Types] Tl [ Types] Tl [nUsers) |
E xperiment:
I[AI\ E xperiments]

Date

I From IThursday . dune 14,200 j

[ To | Thusday . June 14,2000 =]

ok I Refresh | Cancel

Figure 4.14
Filters dialog box, LIMS mode

2. Make sdections from the drop-down lists to specify the filters. Choose
date options if desired.

3. Click OK when finished to close the Filters dialog box and apply the
filters.

O The status bar indicates that filters are applied (Figure 14.5).
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Microarray Suite - [Workflow Monitor]

| File Wew Run Tools

window  Help

=
g [

EEElLEEER R TR

==

zlxl

Instrument Cantrol

Data Files

Analysis Settings

®- @ Experiments

- glll Analysis Results

Report Settings

4 | >

Assay: IEHpression -

E mperiment |

NOozZ

Hybridization IScan | Grid Alignment | Cell Intenzity Analysiz | Probe AnayAnaIysisI Pubhshl

5|§E 07/03f01 10:58:57 - Initializing the scanner
T’JI'-'. 07/03/01 10:59:03 - Microarray Suite initialization complete

QFiIters applied )4

Figure 4.15

Status bar indicates LIMS filters applied
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= Setting Up an Experiment

This chapter explains how to set up an experiment. You must define an
experiment in Microarray Suite before processing a probe array inthe
fluidics station or scanning a probe array (Figure 5.1). Microarray Suite
relies on the experiment information to direct the scanner and apply
the correct cell and data analysis algorithms.

Define experiment (*.exp)

Figure 5.1
Assay & analysis flow chart
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Setting Up an Experiment
in Disk FilesMode

Praobe Array Lat;

Operator Mame:

Sample Type:

Sample Description:

Sample Project:

Comments:

Reagents:

Reagent Lot

Click Experiments ‘ in the Microarray Suite shortcut bar or main
toolbar. Alternatively, select File -~ New Experiment from the menu
bar.

O The Experiment Information dialog box appears (Figure 5.2).

In the Experiment Info tab, enter aunique experiment (file) namefor the
probe array (up to 64 al phanumeric characters). (Required by
Microarray Suite.)

Make a selection from the Probe Array Type drop-down list. (Required
by Microarray Suite.)

The experiment name also serves as the file name for subsequent data
files generated during the analysis. (See Appendix B for adescription of
Microarray Suite file types).

DataFile Location:  d:vgenechiph TESTDATA

Experiment Narne: ||

Probe Array Tupe:

Erperiment Infa I Instrument Info
Figure 5.2
Experiment Information (disk files mode)
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4.

Enter the remaining information as desired to help track pertinent
information about the experiment.

When finished entering the information, click the Save toolbar button

E or select File — Save from the menu bar.

0 This creates an experiment information file (*.exp) in the current
experiment data directory and displays the *.exp name in the data
filetree.

Microarray Suite uses the information in the *.exp file to identify the
probe array type. It records the hybridization and scanning parameters
inthe*.expfile.

In the Experiment Information dialog box, the Data File L ocation
displays the directory location for the *.exp file and other types of
experiment data files generated during the analysis. (For example,
d:\genechip\TESTDATA in (Figure 5.2).)

Click the Instrument Info tab to view information about the fluidics
protocol and scanning parameters captured by Microarray Suite after the
probe array is processed in the fluidics station and scanned (Figure 5.3).

This page is blank until the probe array has been processed in the
fluidics station.
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Data File Location:  d:\genechip\TESTDATA

Experiment Name: |1 13093

Probe Array Type: IHuEEDD ﬂ

Pratacok ‘Wash &1 Temperature [C]: 25

EukGEWS2 MNumber of Wash A1 Cycles: 10
Mires per Wash &1 Cycle: 2
‘Wash B Temperature [C]: 50
MNumber of Wash B Cycles: 4
Mires perWash B Cycle: 15
Stain Temperature [C]| 25
First Stain Time (seconds): E0O
Wash &2 Temperature (C): 25
MNumber of "W ash A2 Cycles: 10
Mires per Wash A2 Cycle: 4

Second Stain Time [seconds).  B00
Third Stain Time [seconds): 600
Wash &3 Temperature [C]: 30

MNumber of "W ash 43 Cycles, 15

Mires per Wash A3 Cucle: 4

Holding Temperature [C]: 25
Fluidics Station: 1 Module: 1 Date:  11/30/33 1449
Pixel Size: 3pm Filker: 570 nm Date: 11430499 15:09
Scanner |D: #of Scans: 2

Experiment Info_ |nstrument Info I

Figure 5.3
Hybridization and scan information

7. To close the Experiment Information dialog box, click the Close button
2 or select File - Close from the menu bar.

Setting Up an Experiment
inLIMS Mode

Registering a Sample

You identify or register a sample by entering sample information or
attributes and associating the sample with a project (which may include
several different samples) (Figure 5.4). The registration process adds the
sample information to the process database on the LIM S server.
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Defining an Experiment

To define an experiment, specify the type of probe array to which the target
(sample) will be hybridized as well as other information relevant to the
experiment. You may define one or more experiments per sample (for
example, the different probe arrays of amultiple probe array set hybridized
to the same sample).

After you define an experiment, the Hybridization tab of the workflow
monitor displays the experiment and associated sample. The Hybridization
tab displays experiments that have not yet been processed in the fluidics
station. (See Chapter 6 for more information about the workflow monitor.)

Microarray Suite automatically adds the experiment information to the
process database. LIM S uses this information to maintain rel ationships
between the experimental data files, manage the workflow queue, and
identify the user-modifiable algorithm parameters for dataanaysis.

LIMS supports expression data only.

1. Inthe Microarray Suite shortcut bar, click Experiment Info ‘ or
select File — New Experiment from the menu bar.

0 The Experiment Information dialog box appears (Figure 5.4).
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Sample Template: [ No template] =l
MNarme Value [
Sample Name j Enter information
Sample Type - here to register
Project j the sample
User Administraton
Experiment Template: | [Mo template] ﬂ
Name Value ‘
Experiment Name Enter information
Probe Armray Type j here to define the
User Adrinistrator experiment (*.exp)

User Set: mm - Publish Database:  |[1o publishing] I™ | Publish Intensities

Experiment Info I Instrument Infol

Figure 5.4
Experiment Information dialog box, Experiment Info tab (LIMS mode)

2. Enter asample name (*.exp file name, up to 64 alphanumeric
characters). (Required by Microarray Suite.) Or, if you wish to usea
sample template, make a selection from the Sample Template drop-
down list and enter the sample information.

You may enter sample and experiment information using a template
defined by the LIM S administrator. A templ ate specifiesthe information
fields available in the Experiment Information dial og box. See the
Affymetrix® LIMS Manager User Manual for more information about
templates.

3. Enter aunique experiment name (*.exp file name, up to 64
aphanumeric characters). (Required by Microarray Suite.) Or, if you
wish to use an experiment template, make a selection from the
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Experiment Template drop-down list and enter the experiment
information.

The experiment name also serves as the file name for subsequent data
files generated during the analysis. (See Appendix B for adescription of
Microarray Suite file types.)

V NDtE In the Experiment Info tab, items in bold are required entries.

a. Makeaselectionfromthe Probe Array Typedrop-down list. (Required
by Microarray Suite.)

5. To automatically publish the analysis output (*.chp):
a. Make a selection from the User Set drop-down list.

The LIMS administrator defines the user set and specifies the values for
the user-modifiabl e expression algorithm parameters. See the Affymetrix
LIMS Manager User Manual for more information about user sets.

b. Make a selection from the Publish Database drop-down list. (See
Chapter 14 for more information about publishing data.)

V Note You must specify both a user set and a publish database, otherwise the
*.chp will not be published. If you specify only a user set, the analysis

proceeds using the analysis settings in the Expression Analysis Settings
dialog box, but the data are not published. (To view the Expression
Analysis Settings dialog box, click Expression @@ in the Analysis
Settings shortcut bar).

c. Toincludethe cdll intensity data (*.cel) in the publish database,
choose the Publish Intensities option.

V NDtE Publishing cell intensity data (*.cel) uses large amounts of computer

memory. For example, publishing the analysis output (*.chp) for a high
density probe array requires approximately 2 MB of disk space
compared to 30 MB for both the *.chp and *.cel data.

6. Click the Save toolbar button H
0 Thissavesthe experiment and displaysit in the data tree.

V NOtE If you specified a user set and publish database during experiment

setup, the software prompts you for the publish database password
before the experiment is saved.
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80 CHAPTER 5 Setting Up an Experiment

After the probe array is processed in the fluidics station and scanned, click
the Instrument Info tab to view information about the fluidics protocol and
scanning parameters captured by Microarray Suite (Figure 5.5).

The instrument information page is blank until the probe array has been
processed in the fluidics station.

113099
HuEB00 =l

Figure 5.5
Experiment Information dialog box, Instrument Info tab (LIMS mode)
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Viewing or Editing
Experiment Information

[rata File Location:
E xperiment Mame:
Probe Array Tope:
Frobe Array Lot:
Operator Hame:
Sample Type:

Sample Description:

Sample Project:

Comments:

Feagents:
Fieagent Lat:

Figure 5.6

1. Todisplay the experiment information, double-click the experiment
name in the data file tree.

2. To edit an entry, highlight the entry and enter the new information.
Alternatively, right-click to open a shortcut menu of edit commands
(Figure 5.6).

d:hgenechip\TESTDATA
Im RA05ALP I Sample Template: =
Undo
= Name Value
Sample Name Nomal
| BT L34 Cut - I BT Tissue B
CDD_I,I Project Cell Cycle j
E ' — User Adniristrato
aste
Delete
I Select All
I Esperiment Template: | j
Name Value |
- Experiment Name NOD4 TS
= Prabe Anay Type hu6800 =l
- User dmiristato Cu
LCopy.
Paste
I Delete
Select All
-
-
= User Set: [No analysis] = Publish Database: |[No publishing] = I” Publish Intensities

Analysis Info | Instrument Info

Experiment information file (*.exp) shortcut menu of edit commands (disk files mode left, LIMS mode right)

3. Toclear dl fields, select Edit — Clear from the menu bar (equivalent
to closing the *.exp file).

a. To permanently delete the experiment from the system, select Edit —
Delete from the menu bar.

In LIMS mode, only users authorized by the System Administrator may
delete data from the system using the LIMS Manager software.
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5. When finished, click the Close button % in the upper right corner of the
window or select File - Close from the menu bar.

When the experiment information file is closed, Microarray Suite
prompts you to save changes.









= LIMS Sample History & Workflow Monitor

The sample history feature and wor kflow monitor are availablein
LIMSmode. These are tools that help you track samples and
experimental data.

Sample History

The sample history feature provides two different views of the samplesin
the system:

» File view shows the experimental data files derived from a particular
sample

= Process view shows all stages (sample registration, experiment setup,
hybridization, scan, grid alignment, cell intensity analysis, probe array
analysis, and publishing) that are completed or pending for a sample

Displaying Sample History
1. Inthe Microarray Suite shortcut bar, click Sample History =

O The sample history file view appears (Figure 6.1).

Thefileview isthe default. If thefile view is not displayed, select View
- Filesfrom the menu bar.

The expression folder in the sample tree (left pane) contains al
registered expression analysis samples.

V NDtE If filters have been applied, not all registered samples may be displayed.
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=423 Expression =5 w

—- @ NO02

-8 NO02 dat
=-

o

=]

Sample tree

B8 NOO2CEL
gy MOD2.CHP
=@ NOD4
= NOD4.dat
File tree =88 NOD4.CEL
il MOo4.CHP
S NOD4AS
-5 NOD4AS dat
-1 NO04as CEL
gl NOO4AS.CHP
=@ NO0E
258 NODB dat
=88 N00E.CEL
gl NOOB.CHP
=@ NODBAS
=-Z8 NOOEAS dat
-8 NO0B&S CEL
gl NOOBAS.CHP

Property | Walue |
M ame Marmal

Property list Project Cell Cycle

Tupe Tizzue

Uszer cshepp

Date Jun 20 2007 10:344M

Figure 6.1
Sample history, file view

2. Todisplay afiletree of the experimental datafiles derived from a
sample, click the sample name in the sample tree.

3. Todisplay alist of file properties and their values (bottom right pane),
click asample or afile namein thefile tree.
Displaying Sample History Process View
The process view shows all completed or pending stages for a particular
sample.

1. Inthe Microarray Suite shortcut bar, click Sample History &
0 The sample history view appears.

2. Todisplay the process view (Figure 6.2), Select View — Processes from
the menu bar.
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The expression folder in the sample tree (left pane) contains registered
expression analysis samples.

If filters have been applied, not all registered samples may be displayed.

(See Chapter 4 for more information about LIMS filters.)

| B a Expression

Sample tree : Marmal
5] Tumer
Property list
Figure 6.2

Sample history, process view

File

Emﬁi

tree

[1]
[

MNOoo2
@ Sample Registration

B Nommal <sample>
gl Nomnal cvessels

- @ Ewperiment Setup

Eb#;  Inputs
. _L—%] Mormal <zample>
=4 Outputs

ol NODZ <experiments
- Hybridization

E]--r; Inputs
g Momal <vessely
“[m] NODZ <chip>
& Scan
E]--r: Inputs
o lefm] NOOZ <chips
El4. Outputs
LGB N2 dat

- Grid Alignment

E;H; Inputs
BB ND0Z.dat

- Cell Intensity Analysis

F-#- Inputs
BB NO02.dat
=4 Outputs

.. B8 NO0Z.CEL

- Probe Arap Analysiz

Elw; Inputs
- B8 NoD2.CEL
S-4;  Outputs

il NOOZ.CHP

@ Publish

|»

Property

I Walue

MName
Project
Type
User
Date

1]

Marmal

Cell Cycle

Tizsue

cshepp

Jun 20 2007 10: 3444
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3. Todisplay the processtree, click a sample namein the sample tree.

Gray bullets indicate completed processes and green bullets indicate
those that are pending.

a. Click theplussign [+] to theleft of a process name to expand the
information in the tree (Figure 6.2). Use the scroll bars to the right or
below the process tree to view the expanded information.

The tree displays the inputs and outputs for each process. For example,
acdl intensity file (*.cel) is the input to the Probe Array Analysis
process that generates an analysis outpuit file (*.chp).

5. Todisplay alist of file properties (bottom right pane), click one of the
following in the process tree (Figure 6.2):
= Sample name
= experiment name
= aprocess input or output

Renaming a Sample

1. Inthe sample tree, right-click the sample and click Rename Samplein
the shortcut menu.

O The Rename Sample dialog box appears (Figure 6.3).

Sample Mame: INEW Sample 1
MNew Name: I
0K I Cancel
Figure 6.3

Rename Sample dialog box

2. Enter anew sample name and click OK.
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Workflow Monitor

When you define an experiment, it automatically enters the workflow and
may be tracked through the sequential tabs in the workflow monitor (see

Table 6.1).

Table 6.1
Workflow monitor tabs

Workflow Monitor Tab | Displays...

Hybridization

Experiments that have not been processed in the fluidics
station.

Scan

Experiments that have been processed in the fluidics station,
but have not been scanned.

Grid Alignment

Image data files (*.dat) that require manual grid alignment.

Cell Intensity Analysis

Image data files (*.dat) that have been manually aligned, but
have not been analyzed by the Cell analysis algorithm (no cell
intensity file (*.cel) exists)

Probe Array Analysis

Cell intensity files (*.cel) that have not been analyzed by the
Expression analysis algorithm.

Publish

analysis output files (*.chp) that have not been published.

Opening the Workflow Monitor

1. Inthe Microarray Suite shortcut bar, click Workflow M onitor <.
O Theworkflow monitor appears (Figure 6.4).

“ NOtE If filters have been applied, not all registered samples or experimental
data may be displayed. (See Chapter 4 for more information about LIMS

filters.)
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Assay: |Evpression | EEEEI: =

Enperiment | Sample Mame | Sample Project | Twpe | User | Queus Date [

NO04 Mormal Cell Cucle Tissue cshepp Jun 20 2007 10: 3440
NO04AS Marmnal Cell Cycle Tizssue czhepp Jun 20 2007 10:3480
NOOE Marrnal Cell Cycle Tissue cshepp Jun 20 2007 10:3480
MNOOEAS Mormal Cell Cycle Tissue cehepp Jun 20 2007 10:354M
Tooo Tumor Cell Cycle Tissue cshepp Jun 20 2007 10:234k
TO00AS Turnor Cell Cycle Tizssue czhepp Jun 20 2007 10:3340
ToozZ Turnor Cell Cocle Tizsue czhepp Jun 20 2007 10:3980
TO0Z45 Tumor Cell Cycle Tissue cehepp Jun 20 2007 10:33408

Hubridization I Scan I Grid Aligrment I Cell Intensity Analusis I Probe Arap Analusis  Publish I

Figure 6.4
Workflow monitor, details view

To update the display, select View — Refresh from the menu bar.

This refreshes the workflow monitor so that it displays any new items
added to the system since it was last opened.

To view alist of experiments, click the List button ¢z2-. To view sample
and project information for each experiment, click the Details button

To view experiment or data file information, right-click the item and
select Open Item from the shortcut menu. Alternatively, select View -
Open Item from the menu bar.

Workflow Monitor Tabs

Click atab to view the experiments in that part of the workflow queue.

To update the workflow monitor, select View — Refresh from the menu
bar.
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Hybridization Tab

The Hybridization tab displays experiments that have not been processed in
the fluidics station. An experiment is moved to the Scan tab after it has been
processed in the fluidics station.

If aprobe array is not processed (hybridized, or washed and stained) in the
fluidics station, the experiment must be manually advanced to the Scan tab.

To advance an experiment to the Scan tab:

» Right-click the experiment and click Advance to Scan in the shortcut
menu. Alternatively, click the experiment and select View — Advance to
Scan from the menu bar.

Scan Tab

The Scan tab displays experiments that have been processed in the fluidics
station, but have not been scanned. After the scan and grid alignment
processes are completed, the cell intensity analysisis automatically run and
the experiment is moved to the Probe Array Analysistab. If the grid was not
successfully aligned by the Alignment algorithm, the Grid Alignment tab
displays the experiment.

Grid Alignment Tab

The Grid Alignment tab displaysimage datafiles (* .dat) that require manual
grid alignment.

To manually align the grid:

1. Right-click the*.dat filein the Grid Alignment tab and click Open Item
in the shortcut menu.

O Thisdisplaystheimage datafile (*.dat).
2. Place the mouse arrow over the grid perimeter (the arrow becomes a
double arrow, ¢ *’/) (Figure 6.5).

3. Usetheclick-and-drag method or the keyboard arrow keys to adjust the
horizontal and vertical position of the grid

The diagonal orientation of the double arrow along the perimeter of
each corner probe cell indicates horizontal and vertical adjustments can
be made simultaneously using the click-and-drag method or the
keyboard arrow keys.
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™™ Bl
LELE LECE

Figure 6.5
Misaligned grid (left) and adjusting grid alignment (right)

Céell Intensity Analysis Tab

The Cdl Analysistab displaysimage datafiles (* .dat) after the grid has been
manually aligned. Microarray Suite does not automatically generate a cell
intensity file (*.cel) from an image datafile (*.dat) that requires manual
alignment. Asaresult, no *.cel filesexist for the *.dat filesin the Cell
Analysis tab.

To generate the cell intensity file:

» Inthe Cell Analysis tab, right-click the *.dat and click Analyze Item in the
shortcut menu.

O Thisgenerates the *.cel and placesit in the Probe Array Analysis
tab.

To generate the cell intensity (*.cel) and analysis output file (*.chp):

1. IntheCell Analysistab, right-click the*.dat and click Open Item inthe
shortcut menu.

O Thisdisplaysthe *.dat.

2. Select Run Analysis from the menu bar.
O Thisgeneratesthe *.cel and the *.chp.

The Publish tab displays the *.chp.
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Probe Array Analysis Tab

The Probe Array Analysis tab displays cell intensity files (*.cel) that have
not been analyzed by the expression anaysis algorithm (no analysis output
file (*.chp) exists).

To analyzea*.cel:

» in the Probe Array Analysis tab, right-click the *.cel and click Analyze

Item in the shortcut menu. Alternatively, select View — Analyze Item
from the menu bar.

After the*.cel file has been analyzed and the analysis output file (*.chp) has
been generated, the experiment is moved to the Publish tab.

Publish Tab

The Publish tab displays analysis output files (*.chp) that have not been
published. The *.chp is removed from the Publish tab and the workflow
monitor after it is published.
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= Controlling the Instruments

This chapter describes how to use Microarray Suite to control the

GeneChip® Fluidics Sation 400 and the Agilent GeneArray® Scanner
(Figure 7.1).

Process probe array in
fluidics station
{
Scan probe array
(save image to *.dat)

Figure 7.1
Assay & analysis flow chart

The Fluidics Station 400

The fluidics station is used to hybridize, wash, and stain probe arrays. One
workstation can control up to eight fluidics stations. Each fluidics station
contains four modules and each module can independently process a probe
array using different fluidics protocols. Refer to the GeneChip® Fluidics
Sation 400 User’s Guide for a description of the instrument, its components,
and set up.
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‘/ Note Before you use the fluidics station, check the fluidics station

configuration and prime the fluidics station with appropriate buffer.

Configuring the Fluidics Station
Before running afluidics protocol, check to make sure the fluidics station(s)
is properly configured.
1. Select Tools - Defaults from the menu bar.
O The Defaults dialog box appears (Figure 7.2).

Defaults K
Image Settings I File Locations I
Canfiguratian | Analysiz Settings I D atabaze

Fluidics Stations Installed: ﬂ

™ Notification Message when protocol is complete:

IV Scanner Installed

[+ Tumn on Lazer at startup

()8 I Cancel

Figure 7.2
Defaults dialog box, Configuration tab

2. Click the Configuration tab.

3. Confirm the number of fluidics stations installed is correct or enter a
new value.

a. If desired, check mark Notification M essage when protocol is
complete to display a notification message when afluidics protocol is
completed.

5. Click OK to close the Defaults dialog box.
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Priming the Fluidics Station

Priming fills the fluidics station lines with appropriate buffer. You must
prime the GeneChip® Fluidics Station 400:

when the fluidics station is first turned on

before you run a fluidics protocol

when the wash solution is changed

before washing, after a shutdown has been performed
when a module LCD window instructs the user to prime

Click the Fluidics button @ in the Instrument Control shortcut bar or

the main toolbar. Alternatively, select Run - Fluidicsfrom the menu

bar.

O If more than one fluidics station is installed on the workstation, the
Station Selection dialog box appears (Figure 7.3).

O If only onefluidics station is installed on the workstation, the
Fluidics Station dialog box appears (Figure 7.4).

2. If morethan onefluidics station is installed on the workstation, select
the number designation of the current fluidics station from the Station
Number drop-down list.

Station Selection

Statian Murber: -
Ok I Cancel |
Figure 7.3

Station Selection dialog box

3.

Click OK to close the Station Selection dialog box.

O TheFluidics Station dialog box for the currently selected station
appears (Figure 7.4).
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Fluidics Station 1

& Module 1 ¢ Module 2

Experiment:
Protocol:
Frime v
Step:
Current Stage Time/Cycle
Figure 7.4

Fluidics Station 1 [_[E]x
[_[CTX]
& Module 1 ¢ Module 2 ¢ Module 3 ¢ Module 4 ‘
" Module 3 € Module 4 ‘ _
Experiment: Probe Array Type
Probe Anay Type I Z| Yiew
e IV Include Hybridized Experiments Filter...
Pratocol:
=
Step:
Temp Time Remaining B Current Stage Time/Cycle Temp Time Remaining i
Close Close

Fluidics Station dialog box, Prime protocol selected, disk files mode (left) and LIMS mode (right)

Select Prime from the Protocol drop-down list and No Probe Array
from the Experiment drop-down list for each module to be used.

Fill the intake buffer reservoirs A and B with the appropriate priming
buffer.

(Refer to the appropriate GeneChip® probe array package insert or the
Expression Analysis Technical Manual for buffer preparation.)

Empty the waste bottle and fill the water reservoir with water.

L oad an empty, standard 1.5 mL microcentrifuge tube in the sample
holder of each module to be primed.

Click Run for each module to be primed and follow the promptsin the
Fluidics Station dialog box (also shown in the module LCD window).

The Fluidics Station dialog box and the module LCD window display
the status of the procedure. The fluidics station is ready to use when
priming is completed and Module primed, Ready appearsin the
module LCD window.
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Setting Up a Fluidics Protocol

1. Inthelnstrument Control shortcut bar, click Fluidics @ Alternatively,
select Run - Fluidics from the menu bar.
O If morethan one fluidics station isinstalled on the workstation, the
Station Selection dialog box appears (Figure 7.3).

O If only onefluidics station is installed on the workstation, the
Fluidics Station dialog box appears (Figure 7.4).

2. If morethan onefluidics station is installed on the workstation, select
the number designation of the current fluidics station from the Station
Number drop-down list.

Disk FilesMode

1. IntheFluidics Station dialog box (Figure 7.5):

a. Select the current fluidics station module.

b. Choose an experiment and protocol from the drop-down lists.

(Refer to the appropriate GeneChip® probe array package insert, the
Expression Analysis Technical Manual, or the HUSNP™ Mapping Assay
User Manual for protocol information.)

Fluidics Station 1

[ [ x]

& Moduls 1

' Module 2

' Module 3 ' Moduls 4 ‘

Ex=periment:

FPratocal:

Probe Armray Type

RT_U34 Wigt |

I Hybtawash j
Step:
|1 - Hybridization =l
Current Stage Time/Cycle
Figure 7.5

Hubridization script for doing a two-wash
hybridization in the FS-400 system; allows
hybridization and either or both wazhes to
be bypassed:

Temp Time Femaining Run

Cloze |

Fluidics Station dialog box, disk files mode
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2. Todisplay information about the selected experiment, click View.

O Thisdisplays the experiment information window for the selected
experiment.

3. Click Run to start the protocol on the selected module.

4. Repeat as necessary for other modules in the fluidics station(s)
(Figure 7.5).

LIMSMode
1. IntheFluidics Station dialog box (Figure 7.6):
a. Select the current fluidics station module.
b. Choose an experiment and protocol from the drop-down lists.
(Refer to the appropriate GeneChip® probe array packageinsert or the
Expression Analysis Technical Manual for protocol information.)

V NDtE If filters have been applied, the Experiment drop-down list may not
include all experiments. Click Filter to open the Filters dialog box and

view or specify filters.

Choose the Include Hybridized Experiments option to include
hybridized experiments in the drop-down list.

Fluidics Station 1 | [C] x|

& Module 1  Module 2  Module 3  Module 4

Experiment: Probe Array Type

[Noo2 | Vie

I™ Include Hybridized Experiments Filter...

Protocol:

EEE Hybridization script for doing a two-wash

| Hybwash l] hybridization in the F5-400 system; allows
hybridization and either or both washes to

Step: be bypassed:

1 - Hybridization

Current Stage Time/Cycle Temp Time Remaining
Close
Figure 7.6

Fluidics Station dialog box, LIMS mode
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2. Click View to display information about the selected experiment.
O Thisdisplays the experiment information window for the selected
experiment.
3. Click Run to start the protocol on the selected module.

4. Repeat as necessary for other modules in the fluidics station(s).

Running the Fluidics Protocol
1. Load the probe array and sample vial holder in each active module.

Sensorsin the fluidics station detect when the probe array and sample
vial holder have been loaded. The process will proceed automatically
from this point. The Fluidics Station dialog box and each module LCD
window display the status of the procedure.

2. After the protocol isfinished, remove the probe array and inspect the
probe array window for air bubbles.

If air bubbles are present, reinsert the probe array into the fluidics
station to automatically drain and refill the probe array with the last
wash buffer used. (Refer to the appropriate GeneChip® probe array
package insert.) If no bubbles are present, the probe array isready to be
scanned.

Resuming a Fluidics Protocol

Microarray Suite software tracks the progress of a fluidics protocol run. If
the protocol stops before completion, it can be resumed at the point where it
was interrupted.

V NOte The resume feature is only available for fluidics protocols that display
multiple steps in the Step drop-down list of the Fluidics Station dialog
box.

1. When ready to resume the protocol, choose the protocol from the
Protocol drop-down list in the Fluidics Station dialog box.

2. Click Run to continue the protocol from the point where it was
interrupted.
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Bypassing Steps in a Fluidics Protocol

Some multi-step fluidics protocols can be started at any step, so that part of a
protocol can be bypassed.

1. Inthelnstrument Control shortcut bar, click FIuidics@. Alternatively,
select Run - Fluidics from the menu bar.

0 The Fluidics Station dialog box appears (Figure 7.7).

Fluidics Station 1 HE B3

& Module 1  Module 2 " Moduls 3 C Module 4

Experiment: Probe Anay T
Fluidics Station 1 N [ S ERICLGE
| 0136B0SALP VC16 =] View
' Module 1 " Module 2 " Module 3 " Module 4 e ) :
™ Include Hybridized Ezperiments Filter... I
imet: Protocol:
Experiment: Probe Array Type Frotocol Rl AT dbiy A WEWaEh
0136405RLP_VC16 = RT_U34 View Hybtwash - bybridzation in the FS-400 system; alows
I - _I —I l _I hybridzation and either or both mashes to
(e Hybridization script for doing a two-wash Step Dl
IHyh&wagh ;J hybridization in the FS-400 system; allows |2 Wash A ;I
hybridization and either or both washes to T Hvbrdieat
Step: be bypassed: ) L |a aon
|2-W'ashA 3-WashB

- Hybridization

W ash | Temp  Time Remaining Cunrent Stage Time/Cycle  Temp  Time Remaining Il I
3-Wash B

= | Aboted

Figure 7.7
Fluidics Station dialog box, bypassing protocol step 1, disk files mode (left) and LIMS mode (right)

2. Select the desired experiment, module, and protocol from the drop-
down listsin the Fluidics Station dialog box.

V NDtE The bypass function is only available for fluidics protocols that display
multiple steps in the Step drop-down list of the Fluidics Station dialog
box.

3. Select the desired beginning step from the Step drop-down list
(Figure 7.7).

a. Click Run to start the fluidics protocol at the selected step.
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Editing a Fluidics Protocol
You can edit some hybridization and wash (Hybwash) protocols.

“ NDte A Hybwash protocol must be modified before it is run. Protocol changes
made during a run do not affect the run in progress.

1. Select Tools — Edit Protocol from the menu bar.
O The Fluidics Protocol dialog box appears (Figure 7.8).

Fluidics Protocol E
Pratacal Mame: IFlexGE-W'S‘I j
‘Wash A1 Temperature [C] 28 =
Mumber of "Wash 41 Cycles 10
Mines per Wash A1 Cycle 2
‘Wash B Temperature [C] a0
Mumber of "Wash B Cycles 4
Iives perWash B Cycle 15
Staining Time [zeconds] 1a00
Staining Temperature [C] 28 =
Wwiazh 42 Temperature [C] i)
Mumber of "Wash 42 Cycles 10 ;I
Save I Defaults Delete Cloze |
Figure 7.8

Fluidics Protocol dialog box

2. Choosethe fluidics protocol you want to edit from the Protocol Name
drop-down list.

V NOte Only the protocols in this list may be edited. All others are defined for
specific applications and cannot be customized.

3. Highlight the parameter value you want to change and enter the new
value. (Parameters values must be within the rangesin Table 7.1.) Enter a
Hybridization Time of zero if only awashisdesired. To omit Wash A or
B, enter zero for the Number of Wash A or Wash B cycles.
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Table 7.1
Valid ranges for hybridization or stain protocol parameters

Hybridization or stain time 0-86,399 seconds
Hybridization temperature 15-50°C

Wash A temperature 15-50°C

Number of Wash A cycles 0-99

Mixes per Wash A cycle 1-99

Wash B temperature 15-50°C

Number of Wash B cycles 0-99

Mixes per Wash B cycle 1-99

Holding temperature 15-50°C

4. To save the parameters under the same protocol name (overwrites the
old protocal), click Save.

5. To savethe parameters under anew protocol name, enter anew namein
the Protocol Namefield, then click Save.

0 Thisaddsthe new protocol name to the drop-down list.
6. Click Defaultsto return the parameter settingsto the default values.
7. Click Delete to delete the currently selected protocol from the system.
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The Scanner
Microarray Suite controlsthe Agilent GeneArray® Scanner and enables you
to initiate a scan of a GeneChip® probe array, view the intensity data as they
are collected during scanning, and analyze the data after the scan is
completed. Refer to the Agilent GeneArray Scanner User’s Guide for a
description of the instrument, its components, and set up.
! CAUT Always turn on the scanner power switch first before starting the

computer workstation and Microarray Suite. Allow the scanner laser 15
minutes of warm up time before scanning a probe array.

Scanning a Probe Array

1. Click the Scanner button $E in the Instrument Control shortcut bar or
the main toolbar. Alternatively, select Run — Scanner from the menu
bar.

0 The Scanner dialog box appears (Figure 7.9).

Scanner X
Scanner ] Experiment Name: Probe Array Type

zeT I ———

| HuBBOOsubD

™ Include Scanned Experiments

™ Include Scanned Experiments Pl

Data File Location: Data File Location:
d:hgenechiph\TESTDATA “hntwk 982634 gelims'data
MNumber of Scans: |1 Number of Scans: |1 Filter... I
Start I I Laser is On Turn laser Off I Cancel | Giart I I Laser is On Turn laser Off | Cancel |
Figure 7.9

Scanner dialog box, disk files mode (left) and LIMS mode (right)

The Experiment Name drop-down list displaysthe experiments (*.exp)
in the current directory that have not been scanned (no *.dat file
containing scan data exists for the experiments).

AFFYMETRIX,
[

107



108 CHAPTER 7

Controlling the Instruments

If filters have been applied in LIMS mode, the drop-down list may not
include all experiments. Click Filter to open the Filters dialog box and
view or specify filters.

After aprobe array has been scanned, Microarray Suite saves the scan
image to an image datafile (*.dat).

To include scanned experiments in the Experiment Name drop-down
list, choose the I nclude Scanned Experiments option.

Select the experiment name of the probe array to be scanned from the
Experiment Name drop-down list.

The Probe Array Type field automatically displays the probe array
type that was entered during experiment setup. Microarray Suite setsthe
Number of Scans per probe array type. You may change the number of
scansin the Scanner dialog box (Figure 7.9). Multiple scans are combined
to create a single image data file (*.dat).

Increasing the number of scans increases the scan time as well as the
amount of fluorophore bleaching and may result in lower fluorescence
intensities.

If it is necessary to rescan a probe array, select the experiment name
from the Experiment Name drop-down list.

The existing *.dat file will be overwritten when the probe array is
rescanned. To retain the original scan data, use the File -~ Save As
commands from the menu bar to save the original *.dat file under a
different name.

In disk files mode, the software automatically creates an associated

* exp file with the new name. In LIMS mode, the software automatically
adds experiment information for the renamed experiment to the process
database.

Click Start in the Scanner dialog box.
0 The GeneChip Scanner dialog box appears (Figure 7.10).
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GeneChip Scanner

Load your zample, then click OK or press Enter

Options... | Cancel |

Figure 7.10
Scanner dialog box

6. Load the probe array in the scanner and close the scanner door.

7. To view the scanner options, click Optionsin the GeneChip Scanner
dialog box (Figure 7.10).

0 The Scanner Options dialog box appears (Figure 7.11).

Scanner Options [ ]

Image Size: 2367 » 2367

|- Scan Region Filter (nm)
- 000 | o L" 530 & 570 ¢ B30&570
¥ Offget I 0.00 mm Pixel Size 600 7| n
1 IT 4.20
Width o Number Bescans I1 :I'
i IT 4.20
L o ¥ &utofocus
ok Cancel |
HEWLETT Wersion 1.05
) PACKARD Copyright € 1336-1937 Hewlett-Packard Company
Figure 7.11

Scanner options dialog box

Do not modify the scanner settings. Microarray Suite automatically
selects the appropriate settings based on the probe array type specified
during experiment setup.

8. Click OK to closethe Scanner Options dialog box.

9. Click OK inthe GeneChip Scanner dialog box to start scanning the
probe array.
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Stopping a Scan

If the view scan in progress feature is enabled (select View - Scan in
Progress from the menu bar), the Image window automatically opensin
the main display areawhen a scan starts. It displays the fluorescence
intensity of the probe array line by line as the scan progresses.

To enable (or disable) this option, select View from the menu bar and
place (or remove) a check mark next to Scan in Progress.

After the scan is completed, Microarray Suite:

» saves the image data to an image data file (*.dat) (displayed in the
main display area)

» aligns a grid on the *.dat to identify the probe cells

= automatically computes probe cell intensities and saves the data to
the cell intensity file (*.cel)

Click the STOP toolbar button ﬁ or select Run - Stop Scanner from
the menu bar.

At the prompt, click Yesto stop the scanner or No to resume scanning
(Figure 7.12).

Microarray Suite ¥

@ Are pou sure vou want to stop the scanner?

Figure 7.12

Stop scanner prompt

3.

After the scan is stopped, the data from a partial scan may be saved. At
the prompt (Figure 7.13), click Yesto savethe datato a*.dat file.

Microarray Suite *

@ Save the data already collected?

Figure 7.13
Save data prompt
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‘/ Note Selecting the same experiment name and repeating a scan of the probe
array overwrites the *.dat file of partial scan data that was saved. To

retain the original scan data, use the File -~ Save As command from
the menu bar to save the *.dat file under a different name prior to
starting another scan of the probe array.

Shutting Down the Scanner

1. Click the Scanner toolbar button @E or select Run — Scanner from
the menu bar.

0 The Scanner dialog box appears (Figure 7.14).
2. Click Turn laser Off in the Scanner dialog box.

Experiment Name: Probe Array Type

it AR ——

| HuB80DsubkD

Scanner

™ Include Scanned Experiments

™ Include Scanned Experiments e D,

Data File Location: Data File Location:
d:\genechip\TESTDATA \ntwk 382634 gelimstdata
Number of Scans: |1 Number of Scans: |1 Filter...
Start I I Laser is On Tumn laser Off | Cancel | Ctart I I Laseris On Tum laser Off I Cancel I
Figure 7.14

Scanner dialog box, disk files mode (left) and LIMS mode (right)

3. At the stop scanner prompt, click Yesto turn off the laser power
immediately and start the laser cool down routine.

The laser cool down routine lasts for several minutes and is finished
when the cooling fan in the laser power supply shuts down. After the
cooling fan shuts down, you can safely turn off the scanner power
switch.
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= Working with Images

This chapter describes how to view an image data file (*.dat) or cell
intensity file (*.cel) in the Image window. In the Image window, you
can:

adjust image settings for the *.dat or *.cel file
view data for a user specified probe cell

highlight a user specified tile(s) on the probe array
create bookmarks in the *.dat or *.cel file

view and mask probe cell outliers

The Image Window

The Image window (Figure 8.1) displays scan data saved to an image datafile
(*.dat) or the computed cell intensities saved to acell analysisfile (*.cel).

The Image window opens when:

a probe array is scanned and the Scan in Progress feature is enabled
(see the section Scanning a GeneChip® Probe Array in Chapter 7).

a *.dat or *.cel is opened (double-click the file in the data tree or click the

Open toolbar button = Alternatively, select File — Open from the menu
bar to view the *.dat or *.cel files in the current directory).
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s, HU6B00_expression.CEL

Image window
task bar

Out | Full |B

Figure 8.1
Image data file (*.dat) in the Image window

The Image window displays the *.dat or *.cel file name (same as the
experiment name entered during experiment setup) in the upper left corner.

» Use the scroll bars at the bottom and right side of the Image window to
navigate the scan image.
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Commands in the Image Window Task Bar

Auto

Grid

Mask

Avg

Out

Full

Automatically scales the intensity of the current image based
on the range of intensity levelsin a selected region of the scan
image. (For more information see, Adjusting the Image
Settings, on page 121.)

Toggles the grid on and off the scan image. (Press the G key.)
(For more information see, Viewing the Grid & Manually
Adjusting Grid Alignment, on page 118.)

Masks user selected areas of the scan image. Masked probe
cells are excluded from the analysis. (For more information
see, Outliers, on page 141.)

Calculates the average intensity and standard deviation for a
user selected region of the scan image. (For more information
see, Calculating Average Intensity for User Specified Probe
Cdlls, on page 121.)

Incrementally zooms in on the scan image. Press the | key.
Alternatively, position the mouse arrow over the scan image,
select an image area by dragging the mouse, and then click In
to zoom directly to the selected area.

Zooms out incrementally from the scan image (press the O
key).

Zooms out completely to the full scan image view (press the
Shift+O keys).

Enables the user to select and zoom directly to each corner of
the scan image to check grid alignment. (For more information
see, Viewing the Grid & Manually Adjusting Grid Alignment,
on page 118.)

Opening Multiple Image Windows

You can open and view more than one Image window in the main display

area.

1. Inthedatafiletree, double-click each data (* dat) or cell intensity (*.cel)
file you wish to view.

This displays each file in the main display area.
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2. Select Window - Cascade from the menu bar to display an
overlapping cascade of the open Image windows. Select Window -
Tileto display the open Image windows side by side (Figure 8.2).

~lofx||

~=loi x|
JRT=TE|

= HIv.oAT -10 x| 204-5 = =
o~ —— |

R T~
iid [Mask| Avg | In | Out | Full [B) | fiid [Mask| Ava [ In

Figure 8.2
Multiple image windows, cascade view (left) and tile view (right)

3. |If other file types are open (for example, *.exp or *.chp) and displayed

inthe main display area, click | mageViewsﬁ in the Microarray Suite
shortcut bar to display the open Image windows.

Viewing the Grid & Manually Adjusting Grid Alignment

The Alignment agorithm uses the checkerboard image of the control probes
located at the corners of the probe array to superimpose a grid on the scan
image. The algorithm aligns the grid so that it delineates the probe cells.
1. Totogglethegrid on or off, do one of the following:

» click Grid in the Image window task bar (Figure 8.1)

» press the G key

= select View - Grid from the menu bar

2. Toconfirmthegridisproperly aligned, do one of thefollowing to check
each corner of the scan image close up:
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= click the EH button in the Image window taskbar and choose the
desired corner

= press F5 (upper left corner), F6 (upper right corner), F7 (lower left
corner), or F8 (lower right corner)

= select View — Corner from the menu bar and choose the desired
corner

On arare occasion the grid position may be misaligned and require manual
adjustment (Figure 8.3).

1. To manually adjust the grid alignment, place the mouse arrow over the
grid perimeter (the arrow becomes a double arrow, ¢ ).

The diagonal orientation of the double arrow along the perimeter of
each corner probe cell indicates horizontal and vertical adjustments can
be made simultaneously using the click-and-drag method or by using
the keyboard arrow keys.

2. Usetheclick-and-drag method or the keyboard arrow keys to adjust the
horizontal or vertical position of the grid (Figure 8.3).

Y [
S NS

Figure 8.3
Misaligned grid (left) and adjusting the grid alignment (right)
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Computing Cell Intensities

Microarray Suite automatically generatesacell intensity file (*.cel) from the
image data file (*.dat) (Figure 8.4). The cell analysis algorithm analyzes the

* dat and computes a single intensity value for each probe cell on an array.
The intensity data are saved to the *.cdl.

Compute cell intensities
(save intensity data to *.cel)

Figure 8.4
Assay & analysis flow chart

Reanalyzing an Image Data File

Microarray Suite automatically generates the cell intensity file (*.cel) from
the image datafile (*.dat). In some cases you may wish to generate a new
cell intensity file (for example, if the grid has been reaigned).

To reanalyze a*.dat:
1. Open the *.dat.

2. Select Run - Analysisfrom the menu bar.

O The Cell Analysis agorithm recomputes the cell intensities and
generates anew *.cel.

V NOte Microarray Suite will not reanalyze the *.dat if the *.cel exists and the

grid position has not changed.
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Viewing Images (* .dat)

Calculating Average Intensity for User Specified Probe Cells

Microarray Suite can calculate the average intensity for a user-specified
group of probe cellsin an image datafile (*.dat).

1. Inthe*.dat, use the click-and-drag method to select the probe cells of
interest.
2. Click AVG inthe Image window task bar (Figure 8.1).
0 The Microarray Suite status bar displays the average intensity and
the standard deviation.
3. Position the mouse arrow inside the selected area of the *.dat.

O A pop-up tool tip displays the average intensity and the standard
deviation for the selected group of probe cells (Figure 8.5).

.,' .

gete 3 T gENE T
Average Intensity = 15050, Std Dev = 14589.87

Figure 8.5
Average intensity and standard deviation for user specified probe cells in an image data file
(*.dat)

Adjusting the Image Settings

You can adjust image settings (intensity range, color, coordinates, and
highlights) for an image data (*.dat) or cell intensity (*.cel) file. The image
settings may be adjusted for the current file only or globally for all
subsequently opened *.dat or *.cdl files.
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Making Adjustmentsto the Current Image Only

» To adjust the settings for the current image only, do one of the following:
» Click the Image settings toolbar button 2]
= Press the S key.
» Select Edit - Image Settings from the menu bar.

O Thisdisplaysthe | mage Settings dialog box for the active *.dat or
*.cel (Figure 8.6).

All settings (except the color setting) in the Image Settings dialog box
Note
apply only to the current *.dat or *.cel file and do not affect other

images. The settings (except for the color setting) are not saved when
the image is closed.

Click the S key. Select Tools — Defaults from the menu bar.

x|
i~ Intensity Configuration | Analysis Settings I Database |
= = Image Settings i i
W s ISD j o I 0000 ZI g g | File Locations
~ Intensity
i Color T s N T
" Gray % Pseudo Color [~ Color Bar
 Color
[~ Coordinates & Gray " Pseudo Color ™ Color Bar
 Cell ' Pixel Highlights... |
 Coordinates
Highlights...
0K I Defaults | Cancel I " Cell & Pikel
v Grid Overlay
Image settings for the active image only

oK I Cancel |

Default image settings applied globally
to subsequently opened images

Figure 8.6

Image Settings dialog box for the active *.dat or *.cel (left); Defaults dialog box, Image Settings
tab (right)
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Making Global Adjustmentsto Subsequently Opened I mages
» To adjust settings globally, select Tool — Defaults from the menu bar.

O Thisdisplaysthe Image Settings tab of the Defaults dialog box
(Figure 8.6).

The settings specified in the Image Settings tab of the Defaults dialog
box do not affect an open *.dat or *.cel, but are applied to all
subsequently opened *.dat or *.cel files. These default image settings
are saved when the image is closed.

Setting the I ntensity Range

The Agilent GeneArray® Scanner software has a dynamic intensity range
from 0 to 65,000 and provides 256 colors from black through white for
image display. The intensity range of an image is divided into 256 bins and
each bin isassigned a color or grayscale.

You may enter anew lower or upper limit for the intensity range associ ated
with an image and apply this subset of the dynamic range to the image.
Lowering the upper limit increases the image brightness and raising the
lower limit decreases the brightness. This processis called image scaling
and can be used to adjust the display of a*.dat or *.cel for optimum viewing.
Alternatively, Microarray Suite can automatically scale the image using the
minimum and maximum pixel intensities of the image.

1. To autoscale the current image, choose the Autoscale option in the
Image Settings dialog box (Figure 8.6)

2. Click OK toautomatically scale the image.

When the I mage Settings dialog box is reopened, it displays the
minimum and maximum pixel intensities used to scale the image.

3. Toreturntheintensity settings (autoscale option and intensity range) to
the defaults in the Defaults dialog box, click Defaultsin the Image
Settings dialog box.
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Selecting Color Settings
= To display the *.dat or *.cel in:
» Gray scale - choose the Gray color option (Figure 8.6).
» Pseudo color - choose the Pseudo Color option.
O Thisappliesrainbow colorsto the intensity scale.

» TJo display a gray scale or pseudo color bar at the top of the Image
window, choose the Color Bar option.

Selecting Display Coordinates
» Click the image to display image coordinates.

O A red cross hairs marks the location.

The status bar (lower left in the main window) displays the intensity
data and x,y coordinates of a probe cell or pixel indicated by the cross
hairs.

If you choose the Cell option in the Image Settings dialog box (Figure 8.6), the
status bar and a pop-up tool tip display the X,y coordinates of the cell, the
cell intensity, and the pixel intensity (Figure 8.7).

If you choose the Pixel option, the pop-up tool tip and the status bar display
the x,y coordinates of the pixel and the pixel intensity (Figure 8.7).

Only the Cell option is available for cell intensity files (*.cel).
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= Hu6800subD DAT

IIIIIIIL

|

Cell X =142, Y = 105, Average = 22052.0, Pixel Intensity = 23600

» | Auto| Grid | Mask Avg|

Cell X =142, = 105, Average = 22052.0, Pixel Intensity = 23600

=% Hu6800subD .DAT

E— I II
___
Pixel X = 984, Y = 747, Intensity = 24614

&
» [ Auto | Grid [Mask[ &vg [ In [ Out [ Fuil [8]

| Pixel X = 984.Y = 747 Intensity = 24614 [
Figure 8.7
Image data file (*.dat), probe cell coordinates (top) and pixel coordinates (bottom)
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Specifying Highlight Colors

You may specify new highlighting colors for the grid, masked cells, outlier
cells, or highlighted probe array cells (features).

1. Click Highlightsin the Image Settings dialog box (Figure 8.6).
0 TheHighlight Colorsdiaog box appears (Figure 8.8).

Grid Overlay I—
Masked Cells Bz
Dutlier Cells RS
Probe Array Features I—

0k Cancel |

Figure 8.8
Highlight Colors dialog box

2. To change the color of aparticular item (for example, the grid overlay):

a. Click the associated color box in the Highlight Color s dialog box.
O Thisdisplaysthe Color palette (Figure 8.9).

Color HES
Basic colors:
I E“_ == Custom color field
el o | §
ErfEETEN Luminosity scale
I e
ERNEEEENN
il Al
LCustom colors:
||:||:||:||:||:||:||:||: Hug:IIH—S Bed: [0
Sat: IE Green: |196
| Define Custar Colors > I ColorlSalid Lum: IE Blue: W
Ok | Cancel | Add to Custom Colors I
Figure 8.9

Color palette
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b. To select a predefined color, click one of the basic colors.

e. Todefine acustom color, click Define Custom Colors, then use the
click-and-drag method to move the cross hairsin the custom color
field. Adjust the color brightness using the luminosity scale to the
right. When finished, click Add to Custom Colorsto apply the
color.

O Thisappliesthe new color to the selected item.
d. Click OK to closethe Color palette.

Image Display Options

Intensity Display

You can view the probe cell intensity data in the image datafile (*.dat) asa
measured, average, or difference image.

1. Opena*.dat file.

2. Select View — Image from the menu bar, then choose one of the three
viewing options. M easured, Difference, or Average.

Measured | mage View

The measured image view (Figure 8.10) displays the raw data from ascan
(*.dat).

- B g0 I E _- 1
e m= - 8
Figure 8.10

Measured image view
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Cdl Image View

The cell image view (Figure 8.11) displays the probe cell intensity values
calculated by the cell analysis algorithm (*.cdl).

Figure 8.11
Cell image view

Difference Image View

The difference image view (Figure 8.12) displays the absolute difference
between the measured and the cell intensity values for each pixel. The
difference image of a probe cell with hybridized target typically displays
high intensity at the perimeter where there is alarge difference between the
measured and the cell intensity value, but displayslow intensity at the center
due to small differences between the measured and the cell intensity values.

Figure 8.12
Difference image view

The difference image of a hybridized probe array is the reverse of the
measured image (Figure 8.10) Where the hybridized probe cells appear bright
at the center and dark at the perimeter. The difference image helps assess the
uniformity of the hybridization signal in the probe cell and whether the
gridlines properly delineate the probe cells.
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Viewing Probe Cell Data

You can click a probe cell (feature) in an image datafile (*.dat) or cell
intengity file (*.cel) to obtain more information about the feature and the
associated gene.

Figure 8.13 through Figure 8.17 display example probe cell datafor different
types of GeneChip® probe array assays.

To display probe cell data, do one of the following:

» Double-click the probe cell of interest.

» Click the probe cell of interest; right-click the image, and click View Probe
Cell Data in the shortcut menu.

» Click a probe cell of interest and select View — Probe Cell Data from the
menu bar.

Click other probe cellsin the image to update the displayed probe cell data.
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Probe Cell Data: Gene Expression Assay

Probe Cell Data for Timepoint(.dat *

Frobe Aray Type:  HuBB00

rEeII Aol CellYs 173
Intengity: 716.0

Frobe Set; MBE40E_at
Direction: Antizenze

Target Baze: C
Probe Baze: G
Positior: 20
Tile: 2342

Figure 8.13

Probe cell data, GeneChip® Hu6800 probe array

Cell Coordinates The probe cell x and y coordinatesin cell units.

Intensity

Probe Set
Direction
Target Base

Probe Base

Position

Tile

The cell intensity calculated by the cell analysis
algorithm.

The identifier of the probe set containing the probe cell.
The direction (sense or antisense) of the target (sample).

The expected nucleotide at the position that corresponds
to the substitution position of the probe.

The actual nucleotide located at the substitution position
of the probe.

The numbered position of the perfect match and
mismatch probe pair within the probe set (for example,
1-20 for a probe set consisting of 20 probe pairs).

The identification number for the probe set.
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Probe Cell Data: Genotyping Assay

Probe Cell Data for cyp450._dat
Probe Anay Type:  CYP450
Cell2 51 Cell ;59

Intensity: 2988.0
Feature: 2C159-M2B-NC-2

Feature Type: 'Wild Type
Direction: Antisenze
Target Baze: C

Probe Base: C

Figure 8.14
Probe cell data, GeneChip® CYP450 probe array

Céell Coordinates The probe cell x and y coordinates in cell units.

Intensity The cdl intensity calculated by the cell analysis
agorithm.

Feature A polymorphic site.

Feature type Mutant or wild-type (for CY P450) or allele A or allele B
(for HUSNP).

Direction The direction (sense or antisense) of the target (sample).

Target Base The expected nucleotide at the position that corresponds

to the substitution position of the probe.

Probe Base The actual nucleotide located at the substitution position
of the probe.
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Probe Cell Data: Polymorphism & Mutation Detection Assay

Probe Cell Data for p53.dat [ %]

Frobe Array Type:

GF53

Cellz 93 Cell Y 157

Intenziy: 0.0
Feature: ph3 exond
Direction: Antizense
Target Basze: C
Probe Base: G
Position: 1121

Tile: 2

Codor: 238

Codaon Position: 3

Figure 8.15

Probe cell data, GeneChip® p53 probe array

Cell Coordinates
Intensity

Feature

Direction
Target Base

Probe Base
Position
Tile

Codon

Codon Position

The probe cell x and y coordinatesin cell units.

The cdl intensity calculated by the cell analysis
agorithm.

A brief description of the region interrogated by the
probe.

The direction (sense or antisense) of the target (sample).

The expected nucleotide at the position that corresponds
to the substitution position of the probe.

The actual nucleotide located at the substitution position
of the probe.

The nucleotide number in the sequence being examined.
The identification number for the probe set.

Corresponds to the amino acid number for the gene
being examined.

The nucleotide position within the codon.
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Probe Cell Data: Mapping Assay

Probe Cell Data for 228 DAT
Probe éray Tupe:  HuSHP

FCar 110 el 102
Intenzity: 5891.5
Feature: WIAF-3477
Feature Type: Allzle B
Direction: Sense
Target Base: C

Probe Base: C

Figure 8.16
Probe cell data, GeneChip® HUSNP™ probe array

Cell Coordinates The probe cell x and y coordinatesin cell units.

Intensity The cell intensity calculated by the cell analysis
agorithm.

Feature The name of the SNP.

Feature Type Mutant or wild-type alele A or alele B.

Direction The direction (sense or antisense) of the target (sample).

Target Base The expected nucleotide at the position that corresponds
to the substitution position of the probe.

Probe Base The actual nucleotide located at the substitution position
of the probe.
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Probe Cell Data: Hybridization Assay

Probe Cell Data for 1109-A-05a_dat [ x|

Frobe Amray Type:  GenFlex

Intensity: B56.8
Probe Set: ProbeSet01249
Probe: MM CACAGGCTATGACAGGAGCT

Figure 8.17
Probe cell data, GeneChip® GenFlex™ tag array

Cell Coordinates The probe cell x and y coordinates in cell units.

Intensity The cell intensity calculated by the cell analysis
algorithm.

Probe Set Theidentifier of the probe set containing the probe cell.

Probe The probe type located in the probe cell (perfect match

(PM), mismatch (MM), complement to the perfect
match (CPM), or complement to the mismatch (CMM)).
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Viewing Probe Set
Information

Viewing Probe Array Tiling Information

You can view probe array tiling information for the current image data
(*.dat) or cell intensity (*.cel) file in the Image window.

1. Right-click the*.dat or *.cel and click View Probe Tiling in the
shortcut menu. Alternatively, select View — Probe Tiling from the
menu bar.

O The View Probe Tiling dialog box appears (Figure 8.18).

¥iew Probe Tiling in 1204-522A DAT x
Features | Positians I

‘wilAF-1000 i’

WIAF-1007

wlaF-1002

wlaF-1004

wldF-1007

wilaF-1003

wilaF-1009

WwlAF-1012

WwlAF-1013

WwlAF-1014

WIAF-1018

“wIAF-1021

SwlAF-1023

WwIAF-1024 d|

(]9 I Cancel | Apply |

Figure 8.18

View Probe Tiling dialog box

The Features tab of the View Probe Tiling dialog box lists all probe sets
tiled on the probe array of the current *.dat file.

2. Inthe Featurestab, press and hold the Ctrl key while you click the
features of interest (Figure 8.18). Click Apply when the selection is
completed.

O Thishighlights the probe sets in the scan image that correspond to
the selected features so that hybridization data may be quickly
|located (Figure 8.19).

AFFYMETRIX,
L}
o



136 CHAPTER 8 Working with Images

" HuSh

View Probe Tiling in 1204-522A DAT

[\WIAF-2937

\WIAF-2338

\WIAF-234
41

48
WIAF-2343
'WIAF-295
WIAF-2950
WIAF-2952
WIAF-2953
WIAF-2956
WIAF-2957

Figure 8.19
Highlighted probe cells in the scan image

' TIP Turn off the grid (press the G key) so that the highlighted probe cells can
- be easily seen. The highlighting color for the selected probe cells may

be changed. (For more information see, Specifying Highlight Colors, on
page 126.)

3. Click OK to closethe View Probe Tiling dialog box.

Viewing Probe Cell Data for a Highlighted Probe Set(s)
1. Inthe*.dat or *.cel, click a highlighted probe cell of interest.
O Thisplacesthe red cross hairs over the feature.

2. Right-click and select View Probe Cell Data from the shortcut menu.
Alternatively, select View — Probe Cell Data from the menu bar.

O Thisdisplaysthe probe cell data (Figure 8.20).

‘/ NOt 0 If you click another probe cell, Microarray Suite automatically updates
the probe Cell Data dialog box.
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Probe Cell Data for 0912vs1.cel
Probe Array Type:  CYP450

Cellx: 42 Celly: 39
Intengity: 678.8

Feature: C2938T-1
Feature Type: Wild Type
Direction: Sense

Target Base: G

Probe Base: G

Figure 8.20
Probe cell data for a highlighted feature

3. To placethe red cross hairs over the next feature of the highlighted
probe set, click the image (to return focus to the image window) and do
one of the following:

= Press the N key.

» Right-click the image and select View Next Highlight in the shortcut
menu.

» Select View - Next Highlight from the menu bar.
If it is open, the Probe Cell Data dialog box is automatically updated
with the new probe cell data.

a. Toreturnthe cross hairsto aprevious feature, do one of the following:

= Press the P key.

» Right-click the image and select View Previous Highlight in the
shortcut menu.

» Select View - Previous Highlight from the menu bar.

5. Toremoveall highlights, do one of the following:
= Press the E key.

» Right-click the image and select Clear Highlights from the shortcut
menu.

» Select View - Clear Highlights from the menu bar.

V Note Highlights are automatically cleared when the *.dat or *.cel file is closed.
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Highlighting Tiles on the Probe Array
You can specify highlighting optionsfor:
= all tiles or a particular tile on the probe array (by tile number)
» all positions or a particular position of the selected tile(s)

1. Right-click the*.dat or *.cel and click View Probe Tiling in the
shortcut menu. Alternatively, select View — Probe Tiling from the
menu bar.

O The View Probe Tiling dialog box appears (Figure 8.21).
2. Click the Positionstab, select a Position and Tile, then click Apply.
O Thishighlights the selection in the image.

For example, in Figure 8.21 all positions of tile number 2 onthe HIV PRT
Plus probe array are highlighted. In Figure 8.22 only position number 45
of tile number 10 on the CY P450 probe array is highlighted.

View Probe Tiling in 8affy333-200.CEL

Featyres FPositions

— Position
@l Positions

£ Position Number. 1470 =

r—Tik
Al Tiles ‘

& Tie Number 2 =

Ok I Cancel | Apply |

Figure 8.21
HIV PRT Plus cell intensity file, all positions of tile 2 highlighted
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Bookmarks

| | = . \w i n
ol T ﬂ "
) |
.
o e g EET R .
- View Probe Tiling in 0912vs1._cel

Features Positions I

i~ Position

Al Positions

Tile

Al Tiles

& Tile Number:

W i
HH ok | cencel | o
: ——_

Figure 8.22
CYP450 cell intensity file, position number 45 of tile 10 highlighted

A bookmark denotes a specific area of the image (*.dat or *.cel) at a
particular magnification level. Bookmarks make it easy to quickly view the
hybridization data at a specific location in different images.

When you select a bookmark, the Image window automatically displays the
image location at the magnification specified by the bookmark.
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Creating a Bookmark

1. Usethetask bar zoom commands and scroll bars in the Image window
to locate the image area of interest at the desired magnification level.

2. Right-click theimage and select View Bookmarks — Add Bookmark
from the shortcut menu. Alternatively, select View — Bookmarks —
Add Bookmark from the menu bar.

0 The Add Bookmark dialog box appears (Figure 8.23).

Add Bookmark X
Bookmark Mame:
Ok I Cancel |
Figure 8.23

Add Bookmark dialog box

3. Enter anamein the Bookmark Name box or use the default name
Bookmark 1, 2,3....

4. Click OK to create the bookmark.

Viewing Bookmarks
To view bookmarks, do either of the following:

= Right-click the image and select View Bookmarks - Edit Bookmarks
from the shortcut menu. Alternatively, select View - Bookmarks -
Edit Bookmarks from the menu bar.
0 TheEdit Bookmarks dialog box displaysalist of al the bookmarks
(Figure 8.24).
» Select View - Bookmarks from the menu bar. (A maximum of 20
bookmark names are displayed here.)
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Ouitliers

Edit Bookmarks B

Boakmark 1
Bookmark 2
Bookmark 3

Delete | Rename | GoTo

Figure 8.24
Edit Bookmarks dialog box

Commandsin the Edit Bookmarks Dialog Box

Highlight the bookmark name in the Edit Bookmarks dialog box, then click
the desired command.

Delete Permanently removes the selected bookmark.
Rename Allows the selected bookmark to be renamed.
GoTo Displays the selected bookmark in the image.
Close Closes the Edit Bookmarks dialog box.

Outliers are probe cells that are obscured or non-uniform in intensity (for
example, probe cells with bright or dark streaks). The Outlier Detection
agorithm automatically determines whether a probe cell is an outlier.

You can exclude or mask outliers from a probe array in an expression
analysis. The expression analysis algorithm ignores the probe cell data from
masked outliers.
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Viewing Outliers

1. Sedect View - Cells — Outliersfrom the menu bar.

O Thishighlights outlier probe cells with diagonal lines .

V NUtE The color that highlights outliers may be changed. (For more
information see, Specifying Highlight Colors, on page 126.)

Masking Outliers

1. Sdect Edit -~ Mask All Outliersfrom the menu bar.

O Thisautomatically masks all outliersidentified by the Ouitlier
Detection algorithm.

2. Tomask user-specified probe cells:
a. Usethe click-and-drag method to select a probe cell or area of the

image to be masked.
b. Select Edit - Mask Cellsfrom the menu bar.
' TIP Turn off the grid (press the G key) to easily view the masked probe cells

highlighted with diagonal lines.

Unmasking Outliers

1. Sdect Edit -~ Unmask All Cells from the menu bar.
O Thisremoves all masking.

2. Tounmask only a selected probe cell or area:

a. Usethe click-and-drag method to select a probe cell or area of

interest.
b. Select Edit -» Unmask Cellsfrom the menu bar.
V NUtE If you manually adjust the grid or change the probe array type in the

experiment, the mask or outlier data will be lost when a new *.cel file is
generated (select Run — Analysis from the menu bar).









= Gene Expression Analysis

The Expression Analysis algorithm analyzes cell intensities (*.cel)
from GeneChip® expression arrays (Figure 9.1).

Analyze *.cel
(save results to *.chp)

Figure 9.1
Assay & analysis flow chart

This chapter describes how to:

= run an absolute or comparison expression analysis

= Vview the expression analysis output (*.chp) in graphical or tabular format
in the Expression Analysis window (EAW)

= generate a report
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Overview of Absolute &
Comparison Expression

Analysis

Absolute Expression Analysis

An absolute expression analysis examines the cell intensity file (*.cel) from
one experiment (GeneChip® probe array). For each transcript represented on
the probe array, the expression algorithm computes the;

detection call (present, absent, or marginal (unable to call the transcript
present or absent), or no call)

detection p-value

signal (background-subtracted and adjusted for noise)
stat pairs

stat pairs used

Microarray Suite saves the datato an analysis output or chip file (*.chp).

To run an absolute analysis (Figure 9.2):

confirm the defaults or specify new values in the Expression Analysis
Settings dialog box

in the data tree, select the cell intensity file (*.cel) for the absolute
analysis

analyze the *.cel and view the (*.chp) in the Expression Analysis window
(EAW)
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Absolute Expression Analysis

Expression Analysis Settings X!

Probe Aray Type: |HuEE[II] j
1 Confirm or specify new

expreSS|on ana|y3|S Scaling | Momalization | Probe Mask ~Bassine |Palamalers|

settings. Do not choose I™ Use Baseline Comparison File Broyse |
Use Baseline Comparison File I
option.
Defaults Cancel
Data Files 2
= SBCP20-200CEL &
A _BCEL
2 In the data tree, right-click jji,ifgﬂ
the *.cel file, then select vy
Analyze HIV.CEL

Infarmation

NOD44S.CEL

NOOG.CEL
NO0BAS.CEL
5{0305060a.CEL

NANS1RAA OFI T
il o »H

#5l3SS (Blo e

: " [l Match [ Mismatch [l Image Mask [] Probe Mask [ Notin Average
o (e ramvaye | T B i
. . f s 2 g ] iy I ol 2 & )
] @ E 3 §
window (EAW) displays | KJHE il il LY ELL) L
absolute analysis . | .
results. Scalter Graph | Series Graph  Intensity
Analysis Name|  Probe SetName | Signal | Detection Detection pvalue -
6 AFFX-BioB-5_at 2459 A 0175328 4
AFFXBioBM_at 2002 A 0062323
AFFX-BioB-3_at 5287 P 0021902
AFFX-BioC-5_at 13047 P 0.002556
AFFX-BioC-3_at 855.2 P 0.001796
AFFXBiDn6_st 10252 P 0002275
AFFX-BioDn-3_at 138810 P 0.000754
AFFA-Crex5_at 192062 P 0.000044 B
vetics L« |

Figure 9.2
Absolute expression analysis
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Comparison Expression Analysis of an Experiment & Baseline

A comparison analysis compares the cell intensities of the same probe set on
two different probe arrays (an experiment and baseline of the same probe
array type) to determine the relative change in the expression level of a
transcript.

For each transcript represented on the probe array, the expression agorithm
computes the:

» change call (increase, marginal increase, no change, marginal decrease,
decrease) or no call

= change detection p-value

» signal log ratio (background-subtracted and adjusted for noise)

= signal log ratio low

» signal log ratio high

= stat common pairs

Microarray Suite saves the data to an analysis output or chip file (*.chp).
To run acomparison anaysis (Figure 9.3):

» select a baseline analysis output file (*.chp)

» confirm the default expression analysis settings or specify new
values

» select the experiment cell intensity file (*.cel) from the data tree

» analyze the experiment *.cel and view the comparison expression
results (*.chp) in the EAW
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Comparison Expression Analysis: Compare an Experiment & Baseline

Probe Aay Type: [HuBB00 =l

1 Confirm or specify new
expression ana'ysis Scaling | Nomalization | Probe Mask ~Baseline | Parameters |
settings. Choose the
Use Baseline Comparison
File option. Click Browse to
specify the baseline *.chp.

Biowse..._|

Defaults 0K I Cancel

=

Data Files
[ 98 9BCP20-200CEL -
ABCEL

A 3CEL
AWT.CEL
Analysis2s CEL

2 In the data tree, right-click e
HuEB00.CEL

the experiment *.cel, then e
select Analyze.

|0
NOO4CEL  gpen
NOD485.C.
NODG.CEL
NODgas.C_ Information
5i0305060a CEL
5i0305160a CEL
TO000.CEL
TO004S.CEL
TO02.CEL
T00245.CEL
TO04.CEL
TO0445.CEL -

8l

eI T

=
I Match [I Mismatch [l Image Mask [] Probe Mask [_] Not in Average

3 Expression Analysis !HUHHIH'HMHH!EHEHM@HHIH@ s
WIndOW (EAW) dlSpIayS Bl Mstch [ Mismatch [l Image Mask [] Probe Mask [] Not in Average

absolute & comparison A0 20 2 M ey

analysis results for the

L

Kl
Scalter Graph | Seies Graph _Intensiy

experiment. i =
Common Paits ) Log Rl  Log Raio L [ Chenge | Change pvalue |
U48213_at 20 34 36 32 NC 0133632
) W), it Ll I o

Figure 9.3
Comparison expression analysis of an experiment and baseline
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Expression Analysis
Settings

The Statistical Expression algorithm relies on the expression analysis
settings to derive biologically meaningful results from the hybridization
intensity data. The Expression Analysis Settings dialog box (Figure 9.4)
displaysthe:

» the type of expression probe array for the analysis

» a scaling or normalization factor (see Appendix D)

» probe mask definition (see Appendix D)

» the baseline file selected for a comparison analysis

= the usermodifiable parameters of the expression analysis algorithm (see

Appendix D)
Probe Arrap Type: IHuBBDD j

Scallngl Normallzatlonl Probe Mask ~ Baseline | Parameters'

™ Use Baseline Comparizon File Browse... |

Defaults | ak I Cancel |

Figure 9.4
Expression Analysis Settings dialog box, Baseline tab

V NUtE Before running an absolute or comparison analysis, confirm the defaults
or specify new values for the expression analysis settings.

1. Inthe Analysis Settings shortcut bar, click Expression @‘3
0 The Expression Analysis Settings dialog box appears (Figure 9.4).
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2. Click atab to view each type of setting. (See Appendix D for more
information about the settings and how to change them.)

In LIMS mode, the expression analysis settings are saved on a per user
basis. Changes made by one user (identified by the logon name) do not
affect the settings of other users.

' TIP To compare the analysis output files (*.chp) of several experiments,
- scale the experiments to the same target intensity using the All Probe

Sets or Selected Probe Sets scaling option (see Appendix D).

Absolute Expression

Analysis
An absolute expression analysis analyzesthe cell intensity data (*.cel file) of
a GeneChip® expression probe array. For each transcript represented on the
probe array, the algorithm computes a detection call, detection p-value, and
signal.
‘/ Note In LIMS mode, an expression analysis run from the data tree, menu bar,

toolbar, or workflow monitor uses the expression analysis settings in the
Expression Analysis Settings dialog box. The user set specified during
experiment setup is not applied.

1. Confirm or specify new settingsin the Expression Analysis Settings
dialog box (Figure 9.4).

2. Toanayzea*.cel, do one of the following:
» in the data tree, right-click the *.cel (or *.dat), then click Analyze in
the shortcut menu

= select File — Analyze from the menu bar and choose the *.cel you
want to analyze from the Analyze dialog box that appears.

» if the *.cel or *.dat is open, click the Analyze toolbar button .
Alternatively, select Run — Analysis from the menu bar.
0 The Save Results As dialog box appears (if chosen as a default
option, see Chapter 16).

It displays the analysis output file (*.chp) default name (same as the
experiment name specified during experiment setup) (Figure 9.5).

®

AFFYMETRIX
L}
o



152 CHAPTER 9 GeneExpression Analysis

Save Results As
Enter a Chip File Mame:

Timepoint]. CHF

QK I Cancel |

Figure 9.5
Save Results As dialog box

3. If ananalysiswas previously run and you wish to save the current
results without overwriting the previous results, enter anew namein the
Save Results As dialog box.

4. Click OK.

O The Expression Analysis Settings dialog box appears next (if
chosen as a default option, see Chapter 16) (Figure 9.6).

Expression Analysis Settings X
Probe Array Type: IHuBSDU ﬂ

Sc:ahngl Normalizationl Probe Mask ~ Baseline | Parametersl

™ Use Baseline Comparizon File Browss..

Cancel |

Defaults |

Figure 9.6
Expression Analysis Settings, baseline tab

5. Inthe Expression Analysis Settings dialog box, click the Baseline tab
and make sure the Use Baseline Comparison File option is not chosen
(Figure 9.6).

6. Confirm or change the other expression analysis settings as desired (see
Appendix D).
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7. Click OK.
O Thisclosesthe Expression Analysis Settings dialog box and runs
the absolute analysis.

When the analysis is finished, the Expression Analysis window (EAW)
displays the analysis output file (*.chp) (Figure 9.7).

The status log (Figure 9.7) displays:

» the name of the analysis output file (*.chp)

» the location of the *.chp

» a message indicating when the analysis is completed

If the status log is not displayed, click the Status L og toolbar button =
or select View — StatusBar from the menu bar.

V Note If the EAW is already open, the results are added to the open window
and it may be necessary to use the scrollbars at the bottom and right

side of the EAW to see the newly added results.

Microarray Suite - [Expression Analysis] o [ 53
ill) File Edit View Graph Analysis Run Tools Window Help 8 x|
zRelEE=E amEEe E 8 2
= EEN Y NEEERIEE A TR
Datafiles _ NOO02 [ NOD4 [ NOOE [a]
e % E::;!’BZ’:: Signal | Detection| Detection p-value| Signal | Detection| Detection p-value | Signal | Detection| Detection p-value |
B Intensit Data M22430 | 142 A 0843268 133 A 0645547 1 A 0.824672
Expetiments il Analysis Results M22483 st |39 A 0979978 24 A 0999873 32 A 0.384817
M22430 &t 593 A 0.300606 146 A 0108979 1565 M 0.050229
Shortcut bar —= = —
= Data file tree M22538 at | 1445 P 0.000972 1344 P 0.002275 1512 P 0.001410
B M22632.at | 1186 P 0012547 %23 P 0.000509 270 P 0.000581
. M22638at | 104 A 0910522 83 A 0904333 66 A 0.927300
e M22760_at | 1137 P 0.000340 2183 P 0.000060 1785 P 0.000035 EAW
T Viewer M226877_at | 441 A 0.095667 798 P 0.016670 810 M 0.042962
M22838 at | 241 A 0631562 13 A 0.354453 158 A 0814869
B M22919_ma2_at | 757 A 0147939 184 M 0.054213 736 A 0.083592
Expression Analsis M22960_at | 1611 M 0046482 2131 P 0.005565 318 P 0023329
M22976 at | 121 A 0897835 506 A 0500000 823 A 0131361
M229%5 at |60 A 0834139 522 A 0.067678 404 A 0.062929
M234at 981 P 0028457 1683 P 0001593 121 P 0.003212
Instrument Control M23161_at E7.0 A 0147939 995 P 0.001410 1200 P 0.000330 &
Analysis Seftings <]\ Analysis Infoy Metrics ), Pivat / KN} | Ll_l
Report Settings Rowsi7129 [ mm[
5[’1: 06/15/01 12:18:54 - Initializing the scanner
—'l.-_' 06/15/01 12:19:13 - Microarray Suite initialization complete Status log

Figure 9.7
Expression Analysis Window (EAW), pivot tab, absolute analysis output (*.chp)
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Comparison Expression
Analysis

A comparison expression analysis compares the cell intensity data (*.cel
file) of an experiment to a baseline GeneChip® expression probe array (of
the same probe array type). The comparison analysis identifies the relative
change in the expression level of each transcript represented on the probe

array.

For each transcript represented on the array, the agorithm computes a
change call, change p-value, signal log ratio, signal log ratio low, and signal
log ratio high.

/ NOtE An absolute analysis of the baseline must be run prior to running a

comparison analysis of the experiment and baseline.
Selecting the Basdline

1. Inthe Analysis Settings shortcut bar, click Expression @3
O The Expression Analysis Settings dialog box appears (Figure 9.8).

Expression Analysis Settings x|

Probe Arrap Type: IHG_U85A j

Scalingl NDrmaIization' Probe Mask  Baseline | F’arametersl

V' Use Baseline Comparizon File CBrowse.., |
Defaults | ak | Canicel |
Figure 9.8

Expression Analysis Settings dialog box
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2. Select the probe array type for the baseline from the Probe Array Type
drop-down list (Figure 9.8).

3. Click the Basdline tab.

a. Choosethe Use Basdline Comparison File option and click Browse.

O Thisdisplaysthe Baseline Comparison File dialog box (disk files
mode) or the Open dialog box (LIMS mode) (Figure 9.9).

Baseline Comparison File 2x [
Look jr: | 3 GC Import File Dir =l e cF B2~ File MName (3] | Sample Name | Experiment | Sample Project | Sample T4
~ H u 0o2.C Mormal MNO0Z Cell Cucle
] 0912951 CHP ] 1204-5244.CHP +|HG_954.CHP NOD4 CHE Mormal it Tl Cycle Tissun
[+]1109-A-05a,.CHP =] 1204-524B.CHP =] Hrv.cHe NOD44S.CHP  Narmal NOD44S Cell Cycle Tissue
E] 1204-5224,CHP E] & 6.CHP @HuﬁBUU express MNOOE.CHP Marmal NOOE Cell Cycle Tissue
e N = — NODBAS.CHP  Nomal NODBAS Cell Cycle Tissue
(] 1204-5228.CHP Ea9.cHp (] HuGeneFL CHP TOOOCHP  Tumor T000 Cel Cycle Tissue
] 1204-52348.CHP [+]a_wt.cHp []mo0z.cHe TOOOAS.CHP  Tumor TO00AS Cell Cycle Tissue
_.__-] 1204-5238.CHP E] Cyp450,CHP B NO04., CHP IFIIFI‘) rHP Tornnr TNn? Cell Coels Tiza leLI
A I I »

2 Fie name:  [NDO2CHP oK |

File name: Files of Type: [ CHP Files (* CHF) 2 el |

Files: of bype: IChip Files [*.CHP) | Cancel | & | Filters> |
~

Figure 9.9

Baseline Comparison File dialog box, file mode (left) and Open dialog box, LIMS mode (right)

5. Select the baseline file and click OK.

Running the Comparison Analysis

1. Torunthe comparison analysis of an experiment and baseline, do one of
the following:
» in the data tree, right-click the experiment *.cel (or *.dat), then click
Analyze in the shortcut menu

» select File —» Analysis from the menu bar and choose the
experiment *.cel from the Analyze dialog box that appears

» if the *.cel or *.dat is open, click the Analyze toolbar button .
Alternatively, select Run — Analysis from the menu bar.

0 The Save Results As dialog box appears (if chosen as a default
option, see Chapter 16) and displays the analysis output file (*.chp)
default name (same as the experiment name specified during
experiment setup) (Figure 9.10).
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Save Results As
Enter a Chip File Mame:

Timepoint]. CHF

QK I Cancel |

Figure 9.10
Save Results As dialog box

2. Enter anew namein the Save Results Asdialog box if an analysis was
previously run and you wish to save the current results without
overwriting the previous results. Click OK.

0 TheExpression Analysis Settings dialog box appears next (if
chosen as a default option, see Chapter 16) (Figure 9.11).

Expression Analysis Settings 1[

Probe Array Type: IHG_UEISA j

Scalingl Normalizationl Probe Mask ~Baseline |Parameters|

¥ Use Baseline Comparizon File

Defaults | QK | Cancel |

Figure 9.11
Expression Analysis Settings dialog box, baseline tab

3. |If the Expression Analysis Settings dialog box appears, review and
confirm the settings for the probe array type and baseline *.chp:

a. Inthe Baseline tab, select the probe array type for the baseline from
the Probe Array Type drop-down list (Figure 9.11).
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b. Choose the Use Baseline Comparison File option, then click
Browse

O Thisdisplaysthe Baseline Comparison File dialog box (disk
filesmode) or the Open dialog box (LIMS mode) (Figure 9.12).

Laak jr: I {3 GE Impott File Dir j - c¥ ' File Wame [9] Sample Name | Experiment | Sample Project | Sample T+
; o o i
] 0912451.CHP [+]1204-5248.CHP [+]He_ussa.cHp NO04.CHP Marmal NO04 Cell Cycle Tissue
] 1109-8-05a.CHP =] 1204-5248,CHP [ Hrv.crp NOD485.CHP Momal NOD4&S  Cell Cycle Tissue
] 1204-5224.CHP [=]a_6.cHp [#]Huea00_express NSE%HEHP :c'""a: HESEAS EE” Eyc:e ?SS“E
[e ) ) . ormal el Lycle 1ssue
4] 1204-5226.CHP EI A3.CHP E] HuGeneFL.CHP TOOOCHP  Tumor 7000 Cel Cycle Tissue
(] 1204-5234.CHP [x] & _wt.cHP [+]no0z.cHp TOOOAS.CHP  Tumor TOODAS Cell Cycle Tissue
N - - TON? CHP T TNN? Call Cie Ti s
] 1204-523B.CHP ] eypasn.cHp [=]n004.cHP ‘FII o ell Cucle LlJ
4 I 3
i Fiename:  [NDOZCHP

K|

AL ﬂl Files of Type: [ CHF Files (- CHF) =] Cancel |

Files of type: | Chip Files % CHF) hd Cancel v | == Fil |
I J —I y G ker>>

Figure 9.12
Baseline Comparison File dialog box, file mode (left) and Open dialog box, LIMS mode (right)

c. Double-click the baseline *.chp. Alternatively, click the baseline
*.chp, then click Open or OK.

0 The Expression Analysis Settings dialog box displays the
selected baseline file (Figure 9.13).

Ezpression Analysis Settings x

Frobe Aray Type: IHuBSDD j

Sc:aling' Normalizationl Probe Mask  Bassline |Palameters|

¥ Use Baseline Comparison File
INDDZEHP

Defaults | QK. | Cancel |

Figure 9.13
Expression Analysis Settings, baseline tab displays the baseline file for the comparison analysis
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4.

In the Expression Analysis Settings dialog box (Figure 9.13), click the
normalization tab and specify a normalization option for the
experimenta data.

You need only specify a normalization option for the experiment, not the
baseline. You may use the scaling option instead of the normalization
option (see Appendix D). If you use the scaling option, scale both the
experiment and the baseline.

Confirm or specify other probe array analysis parameters as desired (see

Appendix D).

Click OK.

O Thisclosesthe Expression Analysis Settings dialog box and runs
the absolute analysis.

When the analysis is finished, the Expression Analysis window (EAW)

displays the analysis output file (*.chp) (Figure 9.14).

The statusog (Figure 9.14) displays:

» the name of the analysis output file (*.chp)

» the location of the *.chp

= a message indicating when the analysis is completed

If the statuslog is not displayed, click the Status L og toolbar button =
inor select View — StatusBar from the menu bar.

If the EAW is already open, the results are added to the open window
and it may be necessary to use the scrollbars at the bottom and right
side of the EAW to see the newly added results.
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Shortcut bar

Microarray Suite - [Expression Analysis] =100 x|
il File Edit view Graph Analysis Run Tools Window Help |8 x|
EEElEEERE 1R
e : LY A VI S Y R
Beialiiles NOO2 [=]
E a ﬁ:z:!ml):: Signal Log Ratio ‘ Signal Log Ratio Low ‘ Signal Log Ratio High ‘ Change ‘ Change p-value‘
B Intensity Data MED748_at 16 02 31 NC 0019374
Experiments i) Analysis Results MB0749_at 1.0 09 29 NC 0.015242
E’g Data file tree MB0830_at 17 38 02 NC 0102520 =
Batch Analysis MEB0B54_at 19 2.3 16 NC 0525140
. ME0858_mal_at 22 26 -1.8 NC 0572765
. MB0322_at 08 12 04 I 0000000 EAW
T Viewer ME1156_at 17 28 09 NG 016533
ME1176_at 25 37 13 NC 0.196761
@P ME1199_at 29 38 20 NC 0596919
e i ME1733_at 07 19 05 | 0.000959
ME1764_at 08 ‘1.2 03 | 0.000014
ME1906_at 03 14 21 NC 0.027747
ME1916_at 18 23 10 NC 0.048979
Instrument Control ME2302_at 0.4 12 05 NC 0.067716 <
Analysis Settings <[+ I\ Analysis Info'y Metrics \ Pivet / Ll | _’l_]
Report Settings Rows:7129 [ Wm[
5].'.' 06/15/01 12:19:13 - Microarray Suite initialization complete :l
—'j‘h 06/15/01 18:26:26 - Running analysis for d:\gc import: file diriN002.CHP... Status log
J ‘h 06/15/01 18:31:34 - Analysis completed for d:\gc import file dir\N002.CHP —;l

Figure 9.14
Expression Analysis Window (EAW), comparison analysis output (*.chp), pivot tab

Expression Analysis
Tabular Data

The Expression Analysis window (EAW) has three tables (Analysis Info,
Metrics, and Pivot) that display the tabular and graphic analysis output for
gene expression assays. The EAW opens after an expression analysisis
completed or when an expression analysis output file (*.chp) is opened.

You can open more than one *.chp filein the EAW. Use the EAW scroll bars
to view all of the results. A second toolbar (see Appendix J) and additional
menu bar commands are available in the EAW.

Analysis Information Table

The analysis information table (Figure 9.15) displays experiment and sample
information entered during experiment setup, values for user-modifiable
expression analysis algorithm settings, and other information. Each column
in the Analysis Information table represents one analysis (probe array).

AFFYMETRIX,
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LR e AP AP o ek
HuB800 | 5{0305060a -
Probe Aray Lot | 90031
Operator Mame: | Affy User
Sample Type: Total RMA
Sample Description:
Project: Human
Comments: [l
Fieagents:
Fieagent Lot:
Algorithm Type: | ExpressionStat ExpressionStat
Algorithm Yersion: | 5.0 5.0
Corner+ Avg 182, Count: 32 Awg: 85, Count: 32
Corner- Avg 11483, Count: 32 Avg 1861, Count: 32
Background AvgB36.30,5dev: 14,36 Max B74. 9 MincB03.8  Awg:7261.17 Stdev: 356,48 Max B089.4 Min:6246.2
Moize Avg16.43,5tdev:0.67 Max18.4 Min14.7 Awg:189.16,5tdeyv: 48,86, M ax: 3828 Min: 108.8
Rawd 2354 7.80 | |
EF [:\GenelhipDBAD ata\HWES00.CHP [:4GeneChipD BAD atatsj03050604_baseline. CHP
Alphal 0.04 0.04
&lpha2 0.06 0.08
Tau 0ms 0.015
GammalH 0.0025 0.0025
Gammall 0.0025 0.0025
GammazH 0.0030 0.0030
Gammazl 0.0030 0.0030
Perturbation 1.08 1.08
MF 1.000000 1.000000
SF 1.000000 24513575 -
4 [t ]% Analysis Info {Metrics’, Pivat / 4] | D
Figure 9.15

Expression Analysis window, Analysis Info tab




Affymetrix® Microarray Suite User’'s Guide 161

Exporting Analysis I nformation
You can export the data in the analysis information table to atab delimited
text file (*.txt) or Microsoft® Excel file (*.xls).

1. If itisnot already open, open the EAW (in the data file tree, double-
click each analysis output file (*.chp) of interest).
2. Click the Analysis Information tab.

3. To export auser-selected portion of the data table, highlight the cells of
interest.

a. Click the Save toolbar button E Alternatively, select File - Save As
from the menu bar.

0 The Save Asdiaog box appears (Figure 9.16).

2| x|
Save in: |@ Data j L] £ EF-
=] 1109-A-05.bxt
B_6.02.bxt
File name: IA_E.D2.txt Save I
Save as lype: IText Filess [%.kxt) j Cancel
Save Option:
’7 & Save Al " Save Selected |
4
Figure 9.16

Save As dialog box

5. Choose a Save Option:
» Save All exports all of the analysis information table data to the text
file.

= Save Selected exports only the userselected portion of the analysis
information table to the text file.

6. Enter anamefor the text file and confirm or select another directory for
the text file.

AFFYMETRIX,
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Metrics Table

7. Click Save.
O Thisexports the experiment information.

The metrics table (Figure 9.17) displays data for each probe set in the selected
analysis output file(s) (*.chp) (Table 9.1). See Appendix E for definitions of
the Statistical expression metrics.

Table 9.1
Statistical expression algorithm metrics

Absolute Analysis Comparison Analysis

Stat Pairs Stat Common pairs
Stat Pairs Used Signal log ratio
Signal Signal log ratio low
Detection Signal log ratio high
Detection p-value Change

Change p-value

LR AP A
Analyzis Name | Probe Set Name | Stat Pa\rs| Stat Paire Used‘ Signal | Detect\on| Detection p-value | =
424 NODZ LI48730_at 20 an BE.0 A 0227636
425 NDO2 LI5851E_at 20 20 8EFE P 0.000060
425 NDO2 U73738_at 20 an A1) A 0953518
425 NDO2 HOBIGE_at 20 20 ES7 A 0631562
425 NDO2 H16E39_at 20 an 72 A 0712257 =
425 NDO2 HEIBEI_at 20 20 3/7 A 0327079
425 NDO2 Z17240_at 20 an a0 A 0.966323
425 NOD2 L49218_f_at 20 20 E1 A 0.963431
425 NDO2 M71243 1 at 18 16 531 A 0204022
425 NOD2 Z78285_1_at 20 20 18 A 0.938204
425 NOO4 AFF-BioB-5_at 20 an 328 A 0824672
426 NOD4 AFF-BioB-M_at 20 20 36E A 0.411380
426 NOO4 AFF-BioB-3_at 20 an 141 A 0.804734
426 NOD4 AFF-BioC-5_at 20 20 E7.8 P 0.0358E1
426 NOO4 AFF-BioC-3_at 20 an 355 A 0.336520 -
4_| * N Analysis Info ) Metrics - 4 | _DI_

Figure 9.17
Expression Analysis window, metrics tab, absolute analysis output for experiments N002 and
N004
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Exporting Metrics Data

You can export metrics data and the associated analysisinformation as atext
file (*.txt) or Microsoft® Excel file (* .xIs).

Setting Metrics Export Preferences

1. Click the Analysis Optionstoolbar button .@
O The Analysis Options dialog box appears (Figure 9.18).

2. Click the metricstab to view export preferences.

X
Scatter Graph I Series Graph | Intensity Graph I Pivat ~ Metrics
Preferenc
¥ Save fnalysis [nfo
V&
* Save all analyses to gne file
" Save each analpsis to a separate file
Defaults
Crce_|

Figure 9.18
Analysis Options, Metrics tab

3. Choosethe Save Analysis I nfo option to include the analysis
information with the metrics data for export.

a. Choosethe Save All Metric Results option to view the save
preferences.

= The Save all analyses to one file option exports the analysis
information and metrics data for all analyses in the EAW to one text
file (*.txt).

AFFYMETRIX,
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» The Save each analysis to a separate file option exports the
analysis information and metrics data for each analysis in the EAW to
a separate text file.

The save preferences set in the metrics tab do not affect the save
function in the Pivot or Analysis Information tab in the EAW.

5. Click OK to closethe Analysis Options dialog box.

Exporting Metrics Data
1. If itisnot aready open, open the EAW (in the datafile tree, double-

click each analysis outpuit file (*.chp) of interest), then click the Metrics
tab.

2. Toexport:

» All of the metrics table, click the Save toolbar button E
Alternatively, select File . Save As from the menu bar.

= A selected portion of the metrics table, highlight the rows of interest,

then click the Save toolbar button E or select File . Save As from
the menu bar.

Do not choose the Save All Metric Results option (Figure 9.18) if you
wish to save selected results.

0 The Save Asdiaog box appears (Figure 9.19).

Save As

Savein: Ia Data

1Z] 1109-4-05 bt
2] & B02TRT

Save I
Save as lype: IText Files (= tut] j Cancel

Figure 9.19
Save As dialog box

File name:
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3. Enter aname for the text file and confirm or select another directory for
the text file.

a. Click Save to export the metrics data according to the preferences set in
the Analysis Options (Metrics tab) (Figure 9.18).

Pivot Table
To view the pivot table:

= open an expression analysis output file (*.chp) (double-click the file in the
data tree)

= click the Pivot tab in the EAW

Each row in the pivot table (Figure 9.20) begins with a probe set name and
each set of columns displays the results from one analysis outpuit file
(*.chp). The pivot table displays analysis output and descriptions for each
transcript represented on the probe array.

If several *.chp from the same probe array type are open in the EAW, each
row of the pivot table displays the data for one probe set from the different
experiments. The pivot table is organized so that probe set data from
different experiments may be easily compared.

THIEEERE- I AT 1K
MOoo2 MOOE =
Signal | Detecti0n| Detection p-value | Signal | Detecti0n| Detection p-walue
33761 _at 462 A 0368438 281 A 0574038
LI33818_at 1470 P 0.000147 2883 P 0.000095
1133821_at %2 P 0.036563 95.1 & 0.023472
1133822_at o A 0.617401 246 A 0834139
1I33837_at 5.9 A 0966323 35 A 0.852081 =
133839 _at 41 A 0.BBE277 13.4 A 0834139
1133849 at 225 A 0843268 a5 A 0.983330
1133920 _at 475 A 0.544587 121 & 0.868639
1133921_at 144 A 0737173 24.2 A 0686277
134038 _at 1064 A 0.470241 758 A 0574038
1134044 _at 276 A 0.588620 83.9 F 0.026111
LI34252_at 462 A 0425362 1373 M 0.050223
1134343 _at 892 A 0.083472 e8P 0.005565 =
A | 3 |\ Analysis Info ), Metrics, Pivat / I 4 | | _;I_
Figure 9.20

Expression Analysis window (EAW), pivot table, absolute analysis output (*.chp) for
experiments NO0O2 and NOO6

AFFYMETRIX,
[



166 CHAPTER 9 GeneExpression Analysis

Pivot Table Display Options

Absolute or Comparison analysis output

You can select the types of absolute or comparison analysis output
(columns) displayed in the pivot table.

1. Click the Analysis Optionstoolbar button @ Alternatively, select
Analysis — Options from the menu bar.

0 The Analysis Options dialog box appears (Figure 9.21).
2. Click the Pivot tab.

The pivot table includes column headers for check marked itemsin the
Analysis Options dialog box. You can also view theseitems by selecting
View — Pivot Data from the menu bar.

Analysis Options x|
Scatter Graph | Series Graph | Intensity Graph  Pivot | Metrics |

— Statistical Absolute Resultz— — Statistical Comparizon Results

¥ Stat Pairs [ Stat Comman Pairs
W Stat Pairs Used [V Signal Log Ratio

v Signal [V Signal Log Ratio Low
¥ Detection [V Signal Log Ratio High
¥ Detection p-value V¥ Changs

¥ Change pvalue

— Empirical Absolute Results— — Empirical Comparison Results

[~ Increase ™ 4va Diff Change
[~ Megative [~ Decrease ™ B=&
[~ Pairs [~ Inc Ratio ™ Fold Change
[ Pairs Used [~ DecRatio ™ Sort Score
[~ Pairs Indwg ™ Pos Change
[~ Pos Fraction ™ MegChangs
[ Loghwg [ Ine/Dec
[~ PosiMeg [ DPosDNeg Ratio
[~ &g Diff [~ Log &vg Ratio Change
[~ Absolute Call [ Difference Call

Cancel |

Figure 9.21
Analysis Options dialog box, Pivot tab

V NDtE The pivot table can also display analysis output (*.chp) for experiments
analyzed using the Empirical expression analysis algorithm (in

Microarray Suite versions lower than 5.0).
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3. Click an unchecked item to add it to the pivot table or click a checked
item to remove it from the table.

a. Toreorder an experiment result column in the pivot table, use the drag-
and-drop method to move the column header in the table.

Probe Set Descriptions

To view probe set descriptions, do either of the following:

= scroll to the Descriptions (far right column) in the pivot table
» double-click the row of interest in the pivot table
O Thisdisplaysthe Description dialog box (Figure 9.22).

g3 503 | B I e |

HuB800_expression NOO2 1=
Stat Paivs‘ Stat Pairs Used‘ Signal ‘ Detecliun‘ Detection p-value | Stat F'airs‘ Stat Pairs Used‘ Signal | Detection | Detection p-value‘
U79275_at 20 20 1513 A N 287743 2N 2N ) TR A 0485110
U79277_at |20 20 114 A | X pgayesa
U75260 ot [ x 83 A | [FrobeSet U79231_at | I
U79282_at 20 20 53.0 M Description: U79291_at, class A, 20 probes in U79291 0.250796
79285 _at 20 20 2135 P 756-1267, Human clone 23721 mRNA sequence 0.455413
U79286_at 20 20 41 A 0.966323
U79287_at 20 20 anon P | 0.026111 1
U79288_at 20 20 927 A 0.945787
U79289_at 20 20 47 A 0.992380
U79290_at 20 20 5.4 A 0.921938
U79293_at 20 20 71 A 0.659339 20 20 385 A 0.631562
179294_at | 20 20 811 A 0.239063 20 20 e A 0.147939
U79295_at 20 20 404 A 0.455413 20 20 379 A 0.396920 &
« o
Figure 9.22

EAW, probe set Description dialog box

Obtaining Further Information
You can search for further information about a probe set at an Internet site.
1. Inthe metricsor pivot table:

a. Right-click the probe set (row) of interest.

b. Select External Database — NetAffx (or Entrez) from the shortcut
menul.

O Thisstarts the default Internet browser (for example, Microsoft®
Internet Explorer or Netscape® Communicator) and automatically
opens the selected Internet site.

AFFYMETRIX,
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Exporting the Pivot Table
You can export the pivot table as atext file (*.txt) or Excdl file (*.xIs).

1. If itisnot already open, open the EAW (in the data file tree, double-
click each analysis output file (*.chp) of interest).

2. Click the Pivot tab.

3. To export only a user-selected portion of the data table, highlight the
cells of interest.

4. Click the Save toolbar button E or select File —» Save Asfrom the
menu bar.

0 The Save Asdiaog box appears (Figure 9.23).

Save As . K E3

Save in: IaData j gl E 5
=] 1109-4-05.tat
A BO2TRT

File name: FivotD ata. b Save I
Save az type IText Files [ tat] ﬂ Canicel |
Save Option
|7 & Save Al " Save Selected |
Figure 9.23

Save As dialog box

5. Choose a save option:
= Save All places all of the pivot table in the text file.
= Save Selected places only the selected pivot data in the text file.

6. Enter anamefor the text file and confirm or select another directory for
the text file.

7. Click Saveto export the pivot table or selected pivot data.
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Finding Probe Set Information

You can perform text searches in the EAW.
1. To start atext search, do one of the following:

= click the Find toolbar button ﬁ
= select Edit — Find from the menu bar

= right-click the metrics or pivot table and select Find in the shortcut
menu.

O TheFind dialog box appears (Figure 9.24).

Find T
Find what:  [4FF<BioB-5_at
™ Match entire cell text Direction Cancel

" Match gase IM

Figure 9.24

Find dialog box

2. Enter the text string for the search (up to 256 al phanumeric characters).

3. Choosethe Match or Direction search option, then click Find Next.
Click Find Next again to continue the search.

The Find command finds all strings that match the text string for the
search. For example, using the Find command to search for the text
string biob would find AFFX-BioB-5 as well as other occurrences of BioB.

Sorting Probe Set Information

You can sort the metrics or pivot table by any category of data displayed in
the table.

Single Column Sort

1. Inthe EAW, click the Metrics or Pivot tab.

2. Right-click the column header of interest and click Sort Ascending or
Sort Descending in the shortcut menu.

AFFYMETRIX,
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Multiple Column Sort

1. Inthe EAW, click the Metrics or Pivot tab.

2. Click the Sort toolbar button%l. Alternatively, select Edit - Sort

from the menu bar.

0 The Sort dialog box appears (Figure 9.25).

* Ascending
" Descending

Cancel |

j i Ascending
' Descending

j & Ascending
" Descending

j & Ascending
" Descending

Figure 9.25
Sort dialog box

3. Select the desired sort category from the first (top) drop-down list and
choose an ascending or descending sort order.

Up to three additional sort categories may be specified.

a. Click OK when finished specifying the sort.

The sort category and order are displayed at the bottom of the EAW.

Reordering or Removing Probe Set Information

Reordering Columnsin the Metricsor Pivot Table

1. Inthe Metricsor Pivot tab, click the column header of interest

2. Usethedrag-and-drop method to move the column to anew position in

thetable.
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Reordering Rowsin the Metrics or Pivot Table

Use the Edit commands in the menu bar to remove or reorder tabular datain
the metrics or pivot table:

Edit -~ Move Selected Movesaselected row(s) to the top of the metric or

to Top

Edit -~ Remove
Analyses

Edit - Select All

Hiding Probe Set Information

pivot table.

When the pivot table contains only one analysis,
removes the analysis from the table (equivalent to
closing the *.chp file). When the pivot table
includes more than one analysis, this displays an
Open diaog box that enables you to select the
analyses you wish to remove from the table.

Highlights all rows in the metric or pivot table.

You can hide tabular datain the metrics or pivot table. Use the View
commands in the menu bar to hide (unhide) selected rows or &l of the

tabular data.

Alternatively, right-click the metrics or pivot table to display a shortcut
menu of hide commands:

View - Hide Selected Hidesthe currently selected row(s) in the metrics

View - Hide
Unselected

View - Unhide All

or pivot table. The status bar at the bottom of the
EAW displays the remaining number of rowsin
the table.

Hides al unselected rows in the metrics or pivot
table. The status bar at the bottom of the EAW
displaysthe remaining number of rowsin the data
table.

Displays all previously hidden rows at the bottom
of the data table.

AFFYMETRIX,
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Expression Analysis
Measured Images

A measured image displays the probe set hybridization intensity data (from
the * .dat).

Displaying Measured Images

Click the desired probe set name(s) in the metrics or pivot table.

To select adjacent probe set names, press and hold the Shift key and
click thefirst and last probe set name in the selection. To select non-
adjacent probe set names, press and hold the Ctrl key while you click
the desired names.

Click the Image toolbar button =, Alternatively, select Graphs -
M easured | mages from the menu bar.

O Thegraph pane (Intensity tab) displays the measured image and the
intensity signal range for the selected probe set (Figure 9.26).

When an additional image is created, the graph pane automatically
scrolls to the new image. Use the scroll bar to view all of the measured
images created during asession. (See Appendix K for information about
resizing the graph pane.)
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P

[Lassa

# 2 3 I
Find Sort Hide Hide  Urkide

& [ e i =R

Clear  Scatter  Seres  Intensity  Image

Options

FINAFRE EFPAEER - vo0594_s_at (Hubson)
U LT R T T Intensity: 425 - 10414

OO EAEEETTTT TN EE P J00105_s_at (Hu6800)
1 5 1 O [ 101 Intensity: 2906 - 268856

FEEE RN RNEERECIT T Py %05130_s_at (Hu6800)
10 O T OO v Itemsity: 350 - 18381

ScatterGraphI Series Graph  Intensity |

HuEa00 =
Signal | Detecti0n| Detection p-value | Signal Log Ratio| Signal Log Ratio Low | Signal Log R atio
JO2621_s_at 3E52E P 0.000164
JO2683 s _at a7eEd P 0.000446
JOZ758_s_at 269 & 0.883887
RO5130_s_at [®
Ma7436_s_at 60.3 A 0.603080 -
JO2871_s_at 79 & 0.814863 =
4 | v |\ Analysis Info', Metrics ', Pivat / | 4 | | _,I_
Figure 9.26

EAW, measured images in the graph pane (top)

Clearing Measured Images
You can remove all or selected images from the graph pane.

1. Toremove al measured images from the graph pane, right-click the
graph pane and select Clear All Graphs from the shortcut menu.
Alternatively, select Graph - Clear All Graphsfrom the menu bar.

2. Toremove selected images from the graph pane:
a. Double-click the measured image.

b. Right-click theimage and select Clear Selected Graphsfrom the
shortcut menu or select Graph - Clear Selected Graphsfrom the
menu bar.
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Expression Analysis Graphs

v’ Note

Microarray Suite plots three types of expression analysis graphs (Table 9.2).
The graphs are displayed in the graph pane that appears at the top of the
EAW (Figure 9.27).

Table 9.2
Expression analysis graphs

Expression

Plots...

Graph Type

Scatter a userspecified metric for all probe sets from two experiments (of the
same probe array type) using a traditional scatter plot

Series a user-specified metric for each probe set on the probe array in a bar or line
graph format

Intensity the intensities of the probe pairs in a probe set using a bar graph format

The graph pane has three tabs: Scatter Graph, Series Graph, and Intensity.
Click the graph pane tabs to toggle the display between the different graph
types. (See Appendix K for information about resizing the graph pane.)

The intensity graph IJ” and images & functions are unavailable until a
probe set(s) has been highlighted in the metrics or pivot table.



Affymetrix® Microarray Suite User’'s Guide 175
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10000 10000 Parameter: Signz
NOD2: 29.84, A
NOD4: 585.10, P
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=
Graph pane, g 100 100
Scatter Graph tab
10 10
1 1
01 01 NetAffx
01 1 10 100 1000 10000 100000
Signal Scatter Graph - NOD2 Info
Scatter Graph | Series Graph I Intensity |
NOD2 NOD4
Signal | Detection‘ Detection p-value | Signal ‘ Detection‘ Detection p-value
U79287_at 90.7 P 0.026111 1318 P 0.028457
179288 _at 5.4 A 0.945787 64.6 A 0.574038
179289_at 57 A 0932350 35 A 0.979978
Pivot table U79290_at 105 A 0.921998 195 A 0.712257
U79291_at 123 A 0.712257 £9.7 P 0.030976
79293 _at 395 A 0631562 59 A 0.603080
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U79295_at 379 A 0.396920 435 A 0.440646
79296_at 121 A 0.876428 320 A 0.603080
4l |\ Analysis Info j Metrics ), Pivat H/ ° ' 4 | cott r 2 : e
Figure 9.27

Expression Analysis window (EAW), Scatter graph tab of the graph pane (top) and Pivot tab (bottom)

Scatter Graph

The scatter graph plots user-sel ected expression data for al probe sets from
one or more pairs of analyses using atraditional scatter plot (Figure 9.27).
Each point in the scatter graph represents a probe set common to both
experiments and is defined by the intersection of the analysis result value on
the x and y axes for the common probe set. The scatter graph displays fold
change lines (four pairs) that help identify probe sets in the comparison that
change expression levels.
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Plotting a Scatter Graph

1. Click the Scatter graph toolbar button [, Alternatively, select Graph
- Scatter Correlation Graph from the menu bar.

0 The Scatter Graph dialog box displays the pivot table columns
available for the scatter graph (Figure 9.28).

V Note Select pairs of analyses (*.chp) for the scatter plot that are derived from
the same probe array type. The order of the analyses is critical. For

example, the analyses from a multiple probe array set must be ordered
identically along the x and y-axes since the scatter graph compares the
first set of analysis output on the x-axis with the first set of analysis
output on the y-axis (and so forth). If the analysis output are not in
identical order, many probe sets will not be compared and plotted (only
the probe sets in common such as the controls).

Scatter Graph

— Column

Available Columns

NOo2 -
NOO2 -
NOO02 -
NOD2 -
NOD4 -
NOO04 -

Detection p-value
Signal

Stat Pairs

Stat Pairs Used
Detection p-value
Signal

Alv|

Select X Axis Columns

AlA|
|y

Figure 9.28
Scatter graph dialog box

X

<| This box shows the pivot
table columns available for
the scatter graph

=

Al y|
Select ¥ Axis Columns
V¥ LogScale

(] Cancel
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To select a column for the x-axis, do either of the following:

» Use the drag-and-drop method to move the column name from the
Available Columns box to the Select X Axis Columns box
(Figure 9.28).

» Highlight the column name in the Available Columns box, then click

the down arrow ‘l" (on the left side) to place the column in the
Select X Axis Columns box.
To select a column for the y-axis, do either of the following:

= Use the drag-and-drop method to move the column name from the
Available Columns box to the Select Y Axis Columns box
(Figure 9.28).

» Highlight the column name in the Available Columns box and click

the down arrow "I’ (on the right side) to place the column in the
Select Y Axis Columns box.

To change the order of columns, do either of the following:
= Use the drag-and-drop method to move the column to the desired
location in the list.

» Highlight the column name, then use the up ..A and down V arrows
located to the inside of the Select Axis Columns boxes.

To select linear scaling, remove the check mark from the L og Scale
check box.

L ogarithmic scaling is the default.

Click OK to generate the scatter graph.

O The graph pane (Scatter Graph tab) displays the scatter graph
(Figure 9.27).
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Working with the Scatter Graph

Right-click the scatter graph to display a shortcut menu.

Points Displays the absol ute call combinations and the color
assigned to each. The scatter graph displays the check
marked items. Click an item to remove or add a check
mark. The scatter graph isimmediately updated.

Copy Graph  Copies the Scatter graph to the system clipboard.

Close Graph  Closes the graph pane. Graphs created during the session

Pane are not saved.

Full Out Restores the graph to the original magnification view.

Zoom

Redraw Redraws the scatter graph so that it plots only the points

Graph that correspond to rows displayed in the pivot table. Points
that correspond to hidden rows are not plotted.

Select Selectsrowsin the Pivot and Metric tables that correspond

Highlighted  to points selected (roped) in the Scatter graph.

Points

Options Displays the Analysis Options dialog box.

Magnifying the Graph

1. Pressand hold the Shift key while using the click-and-drag method to
draw arectangle over the graph area of interest (Figure 9.29).

2. Releasethe mouse key.
O Thismagnifies the area selected by the rectangle (Figure 9.30).

3. Tozoom out and restore the graph, right-click the graph and select Full
Out Zoom from the shortcut menu.
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100000 100000
10000 10000
w1000 1000
=]
in
5
E 1 100
10 10
1 1
01 1 10 100 1000 10000 100000
Scatter Graph - NOOZ - Signal
Figure 9.29

Scatter graph, rectangle selects an area to magnify (GeneChip® data mode)

T0O0O - Signal

10
Scatter Graph - MODZ - Signal

Figure 9.30
Magnified area in the scatter graph
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Displaying Probe Set and Gene Information

1. Click apoint in the scatter graph.

O Thisdisplaysthe probe set name, parameter value, detection call,
and a brief description of the probe set (Figure 9.31). The

corresponding row in the pivot table is highlighted.

100000

10000

1000

100

roo4

10

01

100000

10000

1000

100

10

Figure 9.31

1 10 100 1000 10000
Signal Scatter Graph - NOD2

01
100000

Probe Set: - I
DEEa74_at

Parameter. Signal
MO0Z: 29.54, &
MO04: 585,10, P

I
[ Netafrx 4|

Scatter graph, click a point to display corresponding probe set and gene information

2. To obtain further geneinformation, select a database from the drop-
down list and click Info.

O The Internet browser window opens and displays information for
the selected gene (Figure 9.32).
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/2 Query Result - Microsoft Internet Explorer provided by Affymetiix. Inc.

Fle Edt View Favailes Took Hep E
A =h
c = 9 a Eh- - 2
Back Forward Stop Refresh Home: Search  Favortes  History Mail Print Edit Discuss  Messenger
JY_’I & @‘ﬂ [&amh'-“ Yahool Companion: @Mv Yahoo! » <7Mews = ¥y Enterlainment v i3iSporis ~ (7) Shopping ~ i Finance = »
| Adhess [ @] hitps:inetaifs/LinkServetZprobesst=HFPX-HUWTFRAMT1607_3_at = @6 ||Liks »

TOP PAGE ‘QUERY RESULTS | SESSIONS VIEWS |DATABANKS

= Acount, conzadsheppy| @46 '[e_u93_torget FrobeSet_ID. AFFIC-HUMTFRR/M11507_3_at*] * found
Session: session] 5 entries

I HG-U95 Target AFFX-HUMTFREMM11507 3 at HG-US5AvE
™ HG-U95 Target- AFFXC-HUMTFRRAM11507 3 at HG-U95B
© onallbut selected || [~ HG-U95 Target AFFY-HUMTFRRAM11507 3 at HG-T85C
g
=

Perform operation

' onselected HG-U35 Target AFFSCHUMTERR/M11507 3 ot HG-TUSSD
Link HG-U35 Target AFFOCHUMTFER/DM11507 3 at HG-USSE

Save
View
*MNames only* =

Launch
BlasiN =

Mumber of entries to
display per
page | 30 e

Printer Friendly

NICE|

‘&] Done | |5 B3 Local intanet

Figure 9.32
Internet browser window

Selecting Pointsin the Scatter Graph

1. Click the L asso toolbar button "i:" Alternatively, select Graph —
L asso Points from the menu bar.

0 Themouse pointer changesto across hairs (+) when it is positioned
over the scatter graph

2. Torope pointsof interest, position the cross hairs near the group of
points, then do either of the following:

= Use the click-and-drag method to draw a circle around the points,
then release the mouse button near the starting point.

» Click the mouse, move it to draw a line segment, then click the
mouse again to start drawing a new line segment. Repeat until you
return the cross hairs to the starting point and the line segments
enclose the points of interest.

0 This completesthe lasso operation (Figure 9.33).
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The scatter graph displays the selected pointsin orange. The metrics and
pivot tables highlight the corresponding probe sets.

*TIP Press the Esc key to cancel the lasso operation.

#2330 o o ol 2[5
100000 100000 m
SE7798_at
10000 10000 Parameter: Signal
MNO0Z: 2.60, &
NOD4: 38.48, A
1000 1000
2
=] 100 100
=
10 B 10
. V4 / . =
01 01 NetAffx v I
0.1 1 10 100 1000 10000 100000
Signal Scatter Graph - NOD2

Scatter Graph | Series Graphl Inlensilyl

NOD2 NOO4 =

Signal | Detection | Detection p-value| Signal | Detection| Detection p-value
AFFX-Lys<-3_at g

AFFX-PheX-5_at [P [ooooo
AFFX-Phex-M_at 00033
AFFX-Phex-3_at
AFFX-Thix-5_at
AFFX-Thix-M_at
AFFX-Thix-3_at 52
AFFX-Tiprix5_at 6.7 0.976071 23 0.504734
AFFX-TrpridM_at 0 A 0.999028 47 A 0.997977

<[+ [\ Analysis Info '\ Metrics ), Pivet /~ el T L : e 3|

Figure 9.33
Roping points in the scatter graph highlights the corresponding probe set rows in the metrics
and pivot tables

' T|P After you select points in the scatter graph, hide the unselected rows in
- the pivot table, then use the Redraw Graph command to display only

the selected points in the scatter graph.
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Hiding Pointsin the Scatter Graph

You can hide pointsin the scatter graph according to detection or change call
(if the scatter graph points are color coded using the Color by Detection/
Absolute Call or Color by Change/Difference Call option, see Point
Options on page 184).

1. Right-click the scatter graph and select Points from the shortcut menu.
O Thisdisplays akey for the scatter graph point colors (Figure 9.34).

o[
Copy Graph v I_ 21
Close Graph Pane v - AF
Full ©ut Zoom v mn
Redraw Graph W I_ M-
Select Highlighted Faints v - M-p
Cptions. .. vl ra

vl P

vl rr

v Il o cal
Figure 9.34

Scatter graph shortcut menu, point color combinations for detection calls

2. Click apoint color combination to remove (or add) a check mark.
O This hides (unhides) the selected points in the scatter graph.

Scatter Graph Options

You can modify some display features of the scatter graph. The Analysis
Options dia og box displays the user-modifiabl e features (Figure 9.35).

1. To open the Analysis Options dialog box, do one of the following:

» Click the Options toolbar button ¢®

» Right-click the scatter graph and select Options from the shortcut
menu.

» Select Analysis - Options from the menu bar.
O The Anaysis Options dialog box appears (Figure 9.35).

2. Click the Scatter Graph tab.
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|
Scatter Graph ISerles Graphl Irtensity Eraphl Piwat | Metncsl
— Paint Optiors — Calor
Paint Siza I =y IA-M -
& Color by Detection/dbsclute Call N T
€ Color by Change/Difference Call - - -
£~ Use Point Color
i~ Fold Change Lines - IMD - IM‘ -
v |2
Paint Color / Na Call -
o I3 Background Calor
v I"U Selected Point Calor
i~ ISU Fold Change Calor -
Detaults
o |
Figure 9.35

Analysis Options, Scatter Graph tab

Point Options

Point Size Determines the size of the graph points. Enter alarger
point size number for easier viewing, but use a smaller
point size for high resolution graphs.

Color by Displays the graph points using the colors assigned to the

Detection/ absolute call combination of the x and y-axis analyses.

Absolute Call There are nine possible call combinations:

AbsentinY MarginalinY PresentinY
Absent in X A-A M-A A-P
Marginal in X M-A M-M M-P
Present in X P-A P-M p-P
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Color coding the combinations can help quickly determine whether a
highly expressed gene in one experiment was present or absent in
another experiment.

Ifthe call is No Call in either analysis, the point is displayed using the No
Call point color (the default is black).

Color by Change/ Displays the data points using the colors assigned to the

Difference Call  comparison call of the y-axis analysis. There are five
possible calls: Decrease (D), Marginal Decrease (MD),
No Change (NC), Marginal Increase (M1), and Increase

(1.
Use Point Color  Displays points using the color assigned to the Point
Calor.

Fold Change Lines

The default fold change lines are defined in pairs: y = 2x andy = 1/2x, y =
xandy=13x,y=10xandy = /10 x, y = 30x and y = 1/30x.

The fold change lines (four pairs) are drawn using the values entered in the
edit boxes. Only integer values may be entered. Removing a check mark
turns off the display of that pair of fold change lines.

Colors
You can change the colors assigned to the:

= absolute call categories

» difference call categories

= scatter graph points

» graph background

= selected (roped) scatter graph points

» fold change lines

1. Inthe Analysis Options dialog box (Figure 9.35), click the color square
associated with the item you wish to change.
O Thisdisplaysthe color palette (Figure 9.36).
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Series Graph

Color K E3
Basic colors:

ECEEE e
N WE NN
I T
HT NN N
EN NN N
el

LCustom colors:

i _ A
Crrrrrre e -

Sat: |1 28 Green: [196

Custom color field

Luminosity scale

| DefineCuston Calors 5> I ColorlSolid Lum: |120 Blue: |192
oK | Cancel I Add to Custom Colors I

Figure 9.36

Color palette

2. To select apredefined color, click one of the basic colors.

3. Todefineacustom color, click Define Custom Colors, then use the
click-and-drag method to move the cross hairsin the custom color field.
Adjust the color brightness using the luminosity scaleto theright. When
finished, click Add to Custom Color s to apply the color.

a. Click OK to closethe color palette.

The color choices are saved on a per user basis.

Defaults

Click Defaultsto return all analysis option settings to the factory set
defaults.

The seriesgraph plotsaline or bar graph of user-selected expression datafor
al analyses or for all probe sets of analyses open in the EAW (Figure 9.37 and
Figure 9.38). The line graph format is the default.

Hidden probe sets are not included in the series graph.
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Figure 9.37
Series line graph, signal
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Figure 9.38
Series bar graph, signal
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Plotting a Series Graph

1. Click the Series Graph toolbar button i Alternatively, select Graph
- Series Graph from the menu bar.

0 The Series Graph dialog box appears (Figure 9.39).

Select Column(s]:

HuER00_expression - Stat Pairs -
HuEB00_expression - Stat Pairs Used

HuBB00_expression - Signal

HuBB00_expression - Detection p-value

MO02 - Stat Pairs

MO0Z - Stat Pairs Used
MO0Z2 - Signal

MO02 - Detection p-value
MO04 - Stat Pairs

MO04 - Stat Pairs Used
MO04 - Signal

MO04 - Detection p-value
MODE - Stat Pairs

N?DB - Stat Pairs Used

4

of

Figure 9.39
Series Graph dialog box

2. Select the pivot table columns for the series graph.

0 Thisgenerates the series line graph for the probe sets displayed in
the data tabl es (Figure 9.37).

The line graph format is the default. For information on how to change
the bar graph format, see Series Graph Options below.

Working with the Series Graph

1. Placethe mouse arrow over a probe set name, data point, or bar to view
a pop-up toal tip that displays the analysis or probe set name and
parameter value.

2. Right-click the series graph to display a shortcut menu.

Copy Graph Copies the graph to the system clipboard.

Close Graph Pane Closes the graph pane (graphs created during the
Session are not saved).

Options Displays the Analysis Options dialog box.
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Series Graph Options

Some display features of the series graph may be modified. The Analysis
Options dia og box displays the user-modifiable features (Figure 9.40).

1. To open the Analysis Options dialog box, do one of the following:

» Click the Options toolbar button /®

» Right=click the scatter graph and select Options from the shortcut
menu.

» Select Analysis — Options from the menu bar.
O The Analysis Options dialog box appears (Figure 9.40)

2. Click the Series Graph tab and choose the Bar Graph or Line Graph
option.

[Analysis Dptions x|

Scatter Graph  Series Graph |Inlenslly Graphl Pivat | Melncsl

i Graph Type
= Bar Graph
Probe Set 'width (%], |50
+ Line Graph
Hefig: Calurnhz

H-fiz Parameters Visible: IE
r— Color
Calars: - - I_ - l_ Background I_
I_ I_ I_ - - Faint Color: -

Poirt Size: 3

I N N =
N N
[ ..
Defaults
Cancall

Figure 9.40
Analysis Options, Series Graph tab

Series Bar Graph Options

Probe Set Width (%) Determines the graph bar width.

X-AXxis Parameters The number of probe sets displayed on the x-axis
Visible within the viewable portion of the graph.
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Series Line Graph Options

X-Axis Select Probe Sets or Columns (from the X-Axis
drop-down list) for display on the x-axis.

Point Size Determines the size of the graph points.

X-AXis Parameters Specifies the number of probe sets or columns

Visible displayed on the x-axis within the viewabl e portion of
the graph.

Colors

The color of the points or background in the series line graph may be
changed.

1. Inthe Analysis Options dialog box (Figure 9.40), click the Point Color or
Background color square.

O Thisdisplaysthe color palette (Figure 9.41).

Color [2] %

Basic colors:

Custom color field

Luminosity scale

...
... N
Uil

LCustom colors:

ol
Hue:[il13)  Red:[60
ol - i ) g =

| Define Eustom Eolors > l ColorlSolid Lum: W Blue: W
1] I Cancel I Add to Custom Colors |

Figure 9.41

Color palette

2. To select apredefined color, click one of the basic colors.

3. Todefineacustom color, click Define Custom Colors, then use the
click-and-drag method to move the cross hairsin the custom color field.
Adjust the color brightness using the luminosity scaleto the right. When
finished, click Add to Custom Colorsto apply the color
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a. Click OK to closethe color palette.

The color choices are saved on a per user basis.

Intensity Bar Graph

The intensity bar graph displays the intensities of the probe pairs of a probe
set in abar graph format (Figure 9.42). The intensity bar graph is a useful way
to:

» evaluate the relative performance of the probe pairs in a probe set

= determine whether an image or probe mask has been applied to a probe
pair

[l Match [ Mismatch [ iImage Mask [_| Probe Mask

[ "~ ~ =+ w [ ol o o L} o o L= a3 - = a3 L] — o
WHLEEE R LR G R EEE L s
1 in 11 n

Figure 9.42
Intensity Bar graph of probe set X54925_at (from experiment NO0O4)

Plotting the Intensity Bar Graph

1. Highlight arow or cell in the metrics or pivot table.

2. Toplot the intensity bar graph(s) for the highlighted probe set(s), do
either of the following:
» Click the Intensity Bar Graph toolbar button IJ”
» Select Graph - Intensity Bar Graph from the menu bar.

3. If necessary, usethe scroll bar to view all of theintensity bar graphs
created during a session.
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Intensity Bar Graph Options

You can modify some display features of the intensity bar graph. The
Analysis Options dialog box displays the user-modifiable features
(Figure 9.43).

1. To open the Analysis Options dialog box, do one of the following:

» click the Options toolbar button ¢®

» right-click the intensity bar graph, then click Options in the shortcut
menu

» select Analysis - Options from the menu bar
O The Analysis Options dialog box appears (Figure 9.43)

2. Click the Intensity Graph tab.

hnalysis Options X
ScatlelGraDhI Series Graph  Intensity Graph |Pwot | Metricsl

Colors:
¥ Shaw Values

seae

fimage MasH £ Relative to Pair

' Relative to Probe Set
0+ fbsolute

Hot in Average lm— to [1000

Frobe Mask

Defaults
=

Figure 9.43
Analysis Options, Intensity Graph tab

Show Values

Choose the Show Values option to display numerical intensity values on the
intensity bar graph.
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Scale

Relativeto Pair  Scales each probe pair set independently. The scale for
each PM and MM pair is 0L max (PM, MM).

Relative to Scales each probe pair relative to al probe pairs of a

Probe Set particular probe set. The scale is determined by all pairs
of the probe set and ranges from 0 max (all PM/MM
probe pairsin the set).

Absolute Scales all probe pairs according to a user specified
intensity range (for example, 10 to 1000 in (Figure 9.43)).
Colors

The color code specifies the colorsfor:

Match Perfect match probe intensities
Mismatch Mismatch probe intensities

Image Mask Probe pairs included in an image mask
Probe Mask Probe pairsincluded in a probe mask

Not in Average Probe pairs excluded from the Average Difference
calculation (Empirical expression algorithm only)

To change the colors specified by the color code:

1. Click the color square of the item you wish to change (for example,
Match in Figure 9.43).
O Thisdisplays the color palette (Figure 9.44).
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Color

Basic colors:
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Sat: |1 28 Green: [196
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Figure 9.44

Color palette

2. To select apredefined color, click one of the basic colors.

3. Todefineacustom color, click Define Custom Colors, then use the
click-and-drag method to move the cross hairsin the custom color field.
Adjust the color brightness using the luminosity scaleto theright. When
finished, click Add to Custom Colorsto apply the color

4. Click OK to closethe color palette.

The color choices are saved on a per user basis.

Defaults

Click Defaultsto restore the factory set defaults for all intensity bar graph
options.
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Clearing Intensity Bar Graphs

1. Toremovedl intensity bar graphs from the graph pane, right-click the
graph pane and select Clear All Graphs from the shortcut menu.
Alternatively, select Graph - Clear All Graphsfrom the menu bar.

2. Toremove user-selected intensity bar graphs from the graph pane:
a. double-click the graph(s) you want to remove

b. right-click the selected graph and select Clear Selected Graphs
from the shortcut menu. Alternatively, choose Graph - Clear
Selected Graphs from the menu bar.

Expression Report

The expression report summari zesinformation about the expression analysis
settings, algorithm settings, and probe set hybridization intensity data.

Generating an Expression Report

1. Confirm or change the user-modifiable report settings (see the next
section Expression Report Settings).

2. To generate the report, do either of the following:

= In the data file tree, right-click the analysis output file (*.chp) and
select Report from the shortcut menu.

» Select File - Report from the menu bar, then double-click an
analysis output file (*.chp) in the Report dialog box (Figure 9.45) that
appears.
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Report
Loak in: I 3 Data j gl :
] 0912vs1 .chp []1204-5248.CHF ] NDO4.chp [&] TO0Z.chp
F]1109405aCHP =] 12045248 CHP  [] NOD4as.chp =] TO02485 0k
12045226, CHP _G.chp 2] MO0 chp =] T004.chp
F]12045228CHP ] A _9.chp 2] NDOas.chp =] TO04as.ck
F]12045238 CHP o A_wt CHP =] TO00.chp
F]1204.523B.CHP | NODZ.chp 1] TO00as.chp
4] | |
File name: || Open I
Files of type: [ Chip Files [-.CHF) =l Bl
Figure 9.45

Report dialog box

O Thisdisplays the expression report in the main display area.
Figure 9.46 and Figure 9.47 Show an example expression report.

3. To best view the expression report:
a. UseArid font (10 point) (select View — Set Font from the menu

bar).
b. Set thetab stops set at 10 (select View — Set Tab Stops from the
menu bar).
‘/ Note A previously generated report will be overwritten. To save a previous
report, rename it and save it under the new name. (See the section

Saving an Expression Report.)
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Report Type: Expression Report
Date: 11:0040 DB 22001
Filename: MODBAS. CHP

Frobe Amay Type: HubS00

Algaonthim: Statistical

Probe Pair The 8

Cortrols: Aatisense

Alphal: 0.04

Alpha: 0.05

Tau: ooms

Woise (Rawdl): 34840
Scale Factor (SF). 1,000
Marrm Factor (NF): 0910

Baseline filenama MOD4AS. CHP
GammalH: 00025
Gammail: 0.0025
GammalH: 00030
GammaZl: 0.00z0
Perturbation 122

Baseline Noise (Rawl): 36.220
Baseline Scale Factor (SF): 1000000

Background:

Ay 626 54 Std: 18.25 Min: 788,10 M BE9, 20
Noise:

Ay 2671 Std: 1.06 Min: 2500 hdane: 30,40
Corner+

Ay 24217 Count: 32
Figure 9.46

Expression report, comparison analysis, Statistical algorithm (page 1)
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The following data represents probe sets that exceed the probe pair threshold
and are not called "Na Call".

Total Probe Sets: 7056

Murnber Present: 1878 26.6%
Mumber Absent: 4983 0.7 %
Murnber Marginal: 150 27%

Awerage Signal (P 1202.8

Awerage Signal (AL M37

Awerage Signal (M): 2840

Awerage Signal (All): 405 .4

Murnber Increase 94 1.3%
Nurnber Decrease: 64 0.9%
MNurnber Mincrease: 5 0.1%
Murnber MDecrease: 3 0.0%
Mumber No Change: 6859 97 .6%
Murnber (A0-2F, MIAY 23 0.3%
Nurnber (P-=AM, MD/D) 12 0.2%
Murnber (P-=P, I 63 0.9%
Murnber (P->P, MD/D) 4 0.6%
Murnber (A=A, M) 14 0.2%
Murnber (A=A, MD/O) 14 0.2%
MNumber (P-=F, MC} 1468 20.8%

Mumber (Adhd-=AM1, MNC) 4841 70.0%

Number Increase
[0==5LR«1}: 73

Nurmber Decrease
(0==SLR=>-1): 38

(SLR<=-1) 29
(SLR<=-2) 9
(SLR<=-3) 5
(SLR<=4) i

Housekeeping Controls:

Probe Set SiglE)  Det(d)  Sig(y  Det(M)  Sig3)  Det3)  Siglall)  Sigi3¥a)
HUMISGFIAMITIIE 20.4 A 1546 A 1963 P 12342 956
HUMRGEM0023 106 A 307 A 3449 A 25.42 329
HUMGAPDHMI3197 150889 P 141824 P 133875 P 14219.580.89
HSACO7 /00351 160052 P 26018 P 149678 P 1899162054
HUMTFRRM11507 1207 A 5.8 A 2310 P 13585 1.9
M27830 239 A 2280 A 99.4 A 1743 418
Spike Controls

Probe Set SigiE)  Det(d)  Sig(M)  DetiM) Sig(3] Det3) Siglall) SigE¥a)
EIOB 530 A 234 A 820 A 5278 185
BIOC 4811 P 2938 P 357.48 061
EIODN 9ra7 P a4 P 237453 389
CREX 540645 P Taro P BE11.24 145
DAP 214601 P 21992 P 273 P 237985 1.30
LS 2175 P 42785 P 35466 P 334755 1680
PHEX 24955 P nery P JEEss P 314354 165
THRX 37483 P 232258 P 36049 P 328226 101
TRPNX 189 A 89 A 145 A 1412 077
Other Contrals:

Frobe Set Siy Det

AFFX-BIOB-6_AT 530 A

AFFX-BIOB-M_AT 234 A

AFFX-BIOB-3_AT 820 A

AFFX-BIOB-5_ST 446 A

AFFX¥-BIOB-M_ST 398 A

AFF¥-BIOB-3_ST 17.8 A

Figure 9.47

Expression report, comparison analysis, Statistical algorithm (page 2)
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Expression Report Components

Statistical Expression Algorithm

Probe Pair
Threshold

Alphal

Alpha2

Tau

Noise (Raw Q)

Scale Factor
(SF)

The minimum number of probe pairs a probe set must
have in order for the probe set data to be included in the
calculation of the report statistics

The significance level for the detection p-valuein an
absolute analysis. Alphal is a user-modifiable parameter
that is set in the Parameters tab of the Expression
Analysis Settings (see Appendix D).

If the probe set detection p-value < aphal, thecdl is
present.

The second significance level for the detection p-valuein
an absolute analysis. Alpha2 is a user-modifiable
parameter set in the Parameters tab of the Expression
Analysis Settings (see Appendix D).

If the probe set detection p-value > apha2, the cal is
absent. If alphal < detection p-value < apha2, the call is
marginal.

Tau is a user-modifiable parameter that is set in the
Parameters tab of the Expression Analysis Settings (see
Appendix D). Ideally, tau should be set to avaluethat isa
little larger than the median of the discrimination scores
of the probe sets whose targets are absent to avoid false
detected calls.

The degree of pixel-to-pixel variation among the probe
cells used to calculate the background (see the Appendix
O).

The scale factor specified in the Scaling tab of the
Expression Analysis Settings dialog box or computed by
the algorithm. (See Appendix D).

AFFYMETRIX,
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TGT Vaue

Norm Factor
(NF)

GammalH

Gamma2H

GammallL

Gamma2L

Perturbation

Baseline Noise
(Raw Q)

Baseline Scale
Factor (SF)

The user-specified target signal for scaling of the
experiment probe array. The target signal isset in the
Scaling tab of the Expression Analysis Settings dialog
box (see Appendix D).

The normalization factor specified in the Normalization
tab of the Expression Analysis Settings dialog box or
computed by the algorithm (see Appendix D).

The small significance level for change calls at high
intensities. GammalH is a user-modifiable parameter
that is set in the Parameters tab of the Expression
Analysis Settings (see Appendix D).

The large significance level for change calls at high
intensities. Gamma2H is a user-modifiable parameter
that is set in the Parameters tab of the Expression
Analysis Settings (see Appendix D).

The small significance level for change calls at low
intensities. Gamma2L isauser-modifiable parameter that
is set in the Parameters tab of the Expression Analysis
Settings (see Appendix D).

The large significance level for change calls at low
intensities. Gamma2L is auser-modifiable parameter that
is set in the Parameters tab of the Expression Analysis
Settings (see Appendix D).

A user-modifiable expression algorithm parameter that is
set in the parameterstab of the Expression Analysis

Settings (see Appendix D). Perturbation influences the p-
value computed for a probe set in a comparison analysis.

The degree of pixel-to-pixel variation among the probe
cells used to calculate the background in the baseline
probe array. (See Appendix C.)

The scale factor specified for the baseline probe array in
the Scaling tab of the Expression Analysis Settings
dialog box or computed by the algorithm. (See Appendix
D))
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Background
Noise
Corner+
Corner-
Central+

Central-

Total Probe Sets
Average Signa

Controls

Sig(al)
Sig(3/5)

Minimum, maximum, average, and standard deviation of
the background intensity calculated for the probe array.

The minimum, maximum, average, and standard
deviation of the noise calculated for the probe array.

The average cell intensity for the sense probe cells used
in the grid alignment process.

The average cell intensity of the antisense probe cells
used in the grid alignment process.

The average cell intensity for the nine probe cells that
compose the cross at the center of a sense probe array.

The average cell intensity for the nine probe cells that
compose the cross at the center of an antisense probe
array.

The number of probe sets on the array that exceed the
probe pair threshold and are not called No Call.

The average signal for all probe sets that exceed the
probe pair threshold and are not called No Call.

The expression report includesthe signal and call datafor
the probe sets that correspond to the housekeeping or
spike control transcripts. Separate signal and call dataare
reported for the probe pairs specific to the 5, middle
(M"), and 3' regions of the control transcripts.

The average signal for all control probe sets.
For a probe set, Sig(3)/Sig(5').

AFFYMETRIX,
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Expression Report Settings

The expression report has user-modifiable settings.

1. Toview the user-modifiable settings, click Report Settingsin the

shortcut bar, then click Expression Report .
O The Expression Report dialog box appears (Figure 9.48).

Probe pairs tieshold [B =  Anlisenss Probe Sets ¢ Sense Probe Sets

Housekesping Contrals Spike Controls QOther Contrals

1 B5RNAMLr f’ BioB - =
&thal-4ctin BioC

&thal-GAPDH BioDn

[Athal-Ubg Crex

b-fctinkdur/td 12481 Dapi

Bt_tctin Lysi

Et_Cyph Phe

Bt_elF-4E ;I Thri ;I LI
hefani 0K Cancel

Figure 9.48
Expression Report dialog box

Probe Pairs Threshold

Antisense Probe Sets

Sense Probe Sets

The minimum number of probe pairs a probe set
must have in order for the probe set data to be
included in the calculation of the report statistics.

Choose this option for probe arrays that have
antisense control probes. (Refer to the probe array
product insert.)

Choose this option for probe arrays that have
sense control probes. (Refer to the probe array
package insert.)
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Housekeeping Controls

Housekeeping controls are housekeeping gene transcripts that are usually
congtitutively expressed in the sample. The transcripts serve as endogenous
controls and are useful for monitoring the quality of the target.

The report includes the signal (Sig) for probe sets that are designed to be
specificto the 5', middle, or 3' portion of the transcript. These data are
informative about the reverse transcription and IV T steps in sample
preparation.

Differences greater than three fold between the Sig 3' and Sig 5’ (Sig 3'/5")
for a housekeeping control indicate the target may be degraded and should
be prepared again.

» To delete a housekeeping control from the expression report:
1. Double-click the probe set name.

2. Right-click probe set and select Delete from the shortcut menu.

Spike Controls

Spike controls are transcripts that are added to or spiked in the sample. These
are exogenous transcripts that are useful for monitoring assay procedures
such as hybridization, washing, and staining.

» To delete a spike control from the expression report:
1. Double-click the probe set name.

2. Right-click probe set and select Delete from the shortcut menu.

Other Controls

You can choose any probe set on the array as a control. Enter the probe set
name in the Other Controls box. The expression report includes the signal
and detection call for user-specified controls.

AFFYMETRIX,
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Expression Report View Options

Find Feature
The Find feature searches the report.

1. Click the Find toolbar button ﬂ or select Edit - Find from the menu
bar.

O TheFind dialog box appears (Figure 9.49).

' 2

Fldlotiet | Find Next
Direction Cancel

[~ Match cass IM

Figure 9.49
Find dialog box

2. Enter the desired text for the search (up to 256 alphanumeric characters
including spaces) in the Find what box, then click Find Next to view
the first search result.

3. Click Find Next or the Find Next toolbar button ﬁ to view each
successive search result.

Editing an Expression Report
Edit commands for the expression report are available in:

« the Edit menu bar
» report window toolbar
= a shortcut menu (right-click the report)

Replace Feature

The replace feature performs a text search and replaces the search item with
specified text.

1. Select Edit -~ Replace from the menu bar.
O The Replace dialog box appears (Figure 9.50).
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Replace E E3

Find what: I Find Mext |

Fieplace with: I Beplace |

Hepbceﬁ"l

™ Match case ﬂl
Figure 9.50

Replace dialog box

2. Enter thetext for the search in the Find what box and enter the
replacement text in the Replace with box.

3. Click Find Next to begin the search, then click Replace to replace the
search item with the specified text. Repeat to find and replace
successive instances of the search item. Alternatively, click Replace All
to find and replace all occurrences of the search item in the report.

Saving an Expression Report

When areport for an analysis output file (*.chp) is generated, it overwrites a
report previously generated for the *.chp. To prevent a previous report from
being overwritten, save it under a new name.

1. To open the report, click the Open toolbar button =
O Thisdisplaysthe Open dialog box (Figure 9.51).

Open

Loak jn: I 3 Data j il b

[=] 091 2vs T ipt HuE200.RFT [+] 5i0306160a_exp RPT
1204522 rpt o] WOt TOOD rpt

[=] 1204523 rpt MO0t

[]1204-524 rpt 2] MOt

[ 4 Bt 0305050 FPT

[£]a wtRPT [+ sioz05160 RPT

Filz name: I Open I
(1A =R R erort Files [*.rpt] Cancel |

Figure 9.51
Open dialog box

AFFYMETRIX,
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2. Double-click the report name.
O Thisdisplays the report.
3. Select File - Save Asfrom the menu bar.
O The Save Asdiaog box appears (Figure 9.52).

Save As
Save jn IaData j gl Ir
] 091 2vs it =] HuE00.RPT ] 5i0305160a_exp. FPT
] 1204-522 1ot [ Monz.mt [+] To00.pt
1204-s23 1ot NOD.pt
] 1204524 1ot ] MO0E it
] 4 _Eapt [+ sia050802 FPT
] 4_wt RPT [+ si0a051602 RPT
File name:  [SUENSIEIENIS Save |
Save as type: IHEpmt Files [*rpt] j Cancel
Figure 9.52

Save As dialog box

a. Click thereport to be saved, then enter a new name for the report in the
File name box.

5. Click Save.









= Mutation & Polymorphism Analysis

Overview

GeneChip® probe arrays for mutation and polymorphism analysis
interrogate the target to identify point mutations, deletions, or
polymor phisms relative to known bases.

This chapter describes how to:

= run a polymorphism & mutation analysis

» view the analysis output (*.chp) in graphical or tabular format in the
Sequence Analysis window (SAW)

= generate a report

For amutation and polymorphism analysis, standard and alternative tiling
strategies specify probe sets that examine each base position of interest. The
reference bases for the standard tile span the entire set of bases of interest.
Alternative tiles anticipate specific mutations and polymorphisms and
specify probes that interrogate selected regions of the sequence where
known mutations or polymorphisms occur.

Microarray Suite aligns the bases of the probes that hybridize to
complementary bases in the target, calls a consensus base cal at each
position of the target, and identifies changes from the reference bases.

After Microarray Suite analyzes the hybridization intensity data, the
Sequence Analysis Window (SAW) displays the analysis output or chip file
(*.chp). If the SAW is already open, the results are added to the open
window and it may be necessary to scroll down to see the newly added
results.

209
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A second toolbar (see Appendix J) and additional menu bar commands are
available in the SAW. In the SAW, you can:

» compare reference and consensus base calls and automatically highlight
mismatches, amino acid changes, or silent mutations
= view graphs of the data

= search for nucleotides and amino acids or move between userspecified
nucleotide or amino acid positions of interest

= import reference bases from an ASCII text file

Mutation & Polymorphism
Analysis Algorithms

Microarray Suite selects the probe array calling algorithm for an experiment
based on the probe array type specified during experiment setup (Table 10.1).

Table 10.1
Probe array analysis algorithms for mutation and polymorphism analysis

Mutation & Polymorphism Analysis

Probe Array Analysis  GeneChip® Regions Analyzed

Algorithm Probe Array
Mixture Detection p53 Exons 2-11 of the human p53 gene.
Consensus Rules HIV PRT Plus The 18 bp upstream from the protease gene,

the entire protease gene, and codons 1-400
of the RT gene of HIV-1.

Mixture Detection Algorithm

The Mixture Detection algorithm analyzes hybridization intensity data from
the GeneChip® p53 probe array to identify a single mutant basein a
background of wildtype base at each position in exons 2-11 of the human
p53 tumor suppressor gene and performs splice junction analyses on the
flanking intron sequences.

The algorithm incorporates both standard and aternative tiling information
to specify probe sets that interrogate the target for single base deletions,
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specific insertions, and multi-base deletions. A given position may be
analyzed by one or more (up to 14) probe sets. The agorithm does not detect
multiple mutations at a single base position or quantitate the amount of
mutant base relative to wildtype base.

The algorithm relies on the Mixture Detection analysis settings to derive
biologically meaningful results from the hybridization intensity data. The
Mixture Detection analysis settings are user-modifiable (see Appendix G).
The default analysis settings were empirically optimized through extensive
testing at Affymetrix.

Viewing Mixture Detection Algorithm Settings
1. Click Analysis Settings in the shortcut bar, then click Mixture

Detection Algorithm @

O The Mixture Detection Analysis Settings dialog box appears
(Figure 10.1).

ixture Detection Analyzis Settings x

Frobe drray Type: [{E]sl)

Intenzity Cutoff |3D

Score Cutaff 1 a1n
Score Cutaff 2 4.100
Score Cutaff 3 5.460
Score Cutaff 4 3.000

[V Discrimination Quality Filker

Reference Cell File: Browse ... |

Defaults I (]9 I Cancel |

Figure 10.1
Mixture Detection Analysis Settings

2. Confirm the defaults or change the settings as described in Appendix G.

AFFYMETRIX,
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Consensus Rules Algorithm

The Consensus Rules algorithm analyzes hybridization intensity data from
the GeneChip® HIV PRT Plus probe array to determine base changesin the
target relative to known bases.

The HIV PRT Plus assay examines the 18 base pairs upstream from the
protease gene, the entire protease gene, and codons 1-400 of the reverse
transcriptase (RT) gene of HIV-1. The agorithm incorporates both standard
and alternate tiling information to make abase call (IUPAC codes) at each
target position interrogated.

The Consensus Rules algorithm has no user-modifiable analysis settings.

Running a Mutation &
Polymorphism Analysis

Before analyzing a GeneChip® p53 probe array, you must specify awildtype
reference cell intensity file (*.cel). (See Appendix G or the GeneChip P53
probe array package insert for more information about the reference cell
intensity file.)

If not analyzing a GeneChip p53 probe array, proceed to step 5.
1. Click Analysis Settings in the shortcut bar, then click Mixture

Detection @

O The Mixture Detection Analysis Settings dialog box appears
(Figure 10.2).
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Mixture Detection Analyszis 5ettings x

Frobe fray Tupe: [{E{zne

Intenzity Cutoff |3U

Score Cutoff 1 3110
Scone Cutoff 2 4100
Secore Cutoff 3 5460
Scone Cutoff 4 9.000

W Discrimination Quality Filter

Fieference Cell File: Browse ... |

Defaults | oK I Cancel |

Figure 10.2
Mixture Detection Analysis Settings

2. Click Browseto open adirectory of cell intensity (*.cel) files.

3. Double-click the p53 wildtype reference cell intensity file (*.cel).

0 The Mixture Detection Analysis Settings dialog box displays the
reference cell intensity file (Figure 10.3).

iture Detection Analysiz Settings X

Prabe Array Type: IGF'53 j
Intenzity Cutaff |3U
Score Cutoff 1 1o
Score Cutoff 2 4100
Score Cutoff 3 5.460
Score Cutoff 4 3.000

¥ Dizcrimination Quality Filker

Reference Cell File:

|D: \GeneChipDB\Dataha,_wt cel

Defaults | QK Cancel

Figure 10.3
Mixture Detection Analysis Settings, p53 wildtype reference cell intensity file selected
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a. Click OK to closethe Mixture Detection Analysis Settings dialog box.

5. Do one of thefollowing to analyze the cell file (*.cel) of interest:

» In the data file tree, right-click the *.cel and select Analyze from the
shortcut menu.

» Select File - Analysis from the menu bar, then choose the *.cel of
interest from the Analyze dialog box that appears.

. . . . BT
» If the *.cel image is displayed, click the Analyze toolbar button or
select Run — Analysis from the menu bar.

The status log displays:

= the name of the analysis output file (*.chp)
» the location of the *.chp
» a message indicating when the analysis is completed

If the status log is not displayed, click the Status L og toolbar button Ein
or select View — StatusBar from the menu bar.

When the analysisis finished, the Sequence Analysis window (SAW)
displays the analysis output file (*.chp) (Figure 10.4). If the SAW is already
open, the results are added to the open window and it may be necessary to
use the scroll bars at the bottom and right side of the SAW to see the newly
added results.

Sequence AnalysisWindow

(SAW)

The Sequence Analysis Window (SAW) displays the tabular and graphic
analysis output for mutation and polymorphism assays. The SAW
automatically opens when you view an analysis output file (*.chp) for this
type of probe array.

The SAW is divided into five areas or windowpanes ((Figure 10.4)). The
windowpanes may be resized (see Appendix K). Use the scroll bars at the
right side or bottom of the SAW to view the entire contents of the window.
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| B 3|8

BIIM BTIIJ Bllill BII}B
5, iequenceAnaWsis Files -5 GP53 T T | H Y N Yy B
-] A_BCHP a ¢ caccatc © a ctacaacta
®-|] A_9CHP
Analysis output Probe array types Amino acid codes & reference bases
files (*.chp)
w2 A_B T T I H Y ON Y &
a ¢ caccatc ¢ a ctacaacta
pal A9 P P s T T T
a ¢ caccatc ¢ a ctacaacta
Experiment names Consensus base calls
[ Al | KO il |

Figure 10.4
Sequence Analysis window (SAW)

Sequence Analysis Window View Options

Viewing Expanded Information

1. To expand the information in the SAW, click the plus symbol (+) to the
left of a*.chp file name, probe array type, or experiment name.

The expanded file information (Figure 10.5) displays the analysis
algorithm. You can al so expand the algorithm to view any user-
modifiable parameters.

2. To condensetheinformation, click the minus symbol (-) to the left of
the item.

AFFYMETRIX,
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Figure 10.5

Mixture Detection dlgorthm
[E] CellReference=D:\GeneChiph T estdatabwalidatet.gph3hd_wt cel

() IntensipCutoff=30.000

B[] A _QCHP

StdtutCutoff=1.000
ScoreCutoff1=3.110
ScoreCutoff2=4.100
ScoreCutoff3=5.460
ScoreCutoff4=9.000
DizenmualFiltker=0FF

Left windowpane in the SAW, expanded file and algorithm information for GeneChip® p53
probe array

S,

Reference bases,

alternative tiling

é Bl = |8
1471 1480 1490 1500 1510 1520 1526
Probe array - L - L ! - ! L
type < HIV PRTPlus 2 S | vV 1 W G K T P__K E K L P 1 Q K E = [
<==Zgcatagtaatatggggaaagactcctaaatttaaactacc t aaagggaaz ™
& HIV PRTPlus 2.01 s v T P K F K T P T <« K E L sandardtiing
aagcatagtaatatggggaaagactcctaaatttaaactacec tacaaaaagaaa
B HY PRIPlus 2.02 S | A I K T P K F K L P | Q K E
aagcatagtaatatggggaaagactcctaaatttaaactacec tacaaaaagaaa
Tile number < HIV PRTPlus 2.03 S | v | K T P K F K L P | Q K E
aagcatagtaatatggggaaagactcctaaatttaaactacec tacaaaaagaaa
B Y PRIPlus 2.0 S | v | K T P K F K L P | Q K E
agcatagtaatatggggaaagactcctaaatttaaactacc tacaaaaagaaa
< HIV PRTPlus 2.05 F R L Q R E
tttagacta o
D HY PRIPUss 2.06 FOR L T R glomaiiyeliing
tttagacta caaagagaa -
name FHY kT gnatagtaatatggggaaagantcntnnatttaaanttnnnanaaaanaagam ‘Consensusbase
@ dh HIV.01 calls, standard tiling
ntnnttttnnnnnntnttnangnnnocnngnaatnaaaattngnnnaaanntngaan
@ db o2 - - E K - - K - - - - - - - - - - - | |
aanaanagaaaaangngnaaaaaannnnnnnttnnnannanannaaannnaanaaa
Tile number % dlh HIV.03
nnggnnngnnnnngggggnnggnttnntnnttttnntnggnnnnnnnaanttnann
@ db o
i@ ttnttttnttntttntntnnnttntnnttnntttnnnntttnnannnaatntnttn
< dlh HIV.05 - - - F - K
n tnntne CEDE]D
@ db sv05
nangnnntn aaaanannn
% db HIv.07 - - - - -
ttntnnntn naaaannna
& db mos - K I - - -
nnaaaaata nanananaa
| — ] |
Figure 10.6

SAW, expanded display of probe array tiling and reference and consensus

probe array

information for GeneChip® HIV PRT Plus 2
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The expanded probe array type displays the tile numbers of the probe setson
the array and the corresponding reference bases (Figure 10.6).

GeneChip® probe arrays for mutation and polymorphism analysis contain
both sense and antisense probes. A sense probe hybridizes to the sense
(coding) strand of the target and an antisense probe hybridizes to the
antisense (noncoding) strand of the target. The tile numbers of antisense
probes are displayed initalics. The SAW displays all bases as sense strands
(5'0 3, left to right).

The expanded experiment name displays the tile numbers of the probe sets
on the array and the corresponding called bases (Figure 10.6).

Viewing Nucleotides, Amino Acids, or Both

The SAW displays nucleotides or nucleotide mixtures (IUPAC codes, see
Appendix L), amino acids, or both nucleotides and amino acids.

To toggle the view between these options, do either of the following:

» Click the Toggle toolbar button until the desired format is displayed.
» Select View - Amino Acids, or View - Nucleotides, or View -

Nucleotides and Amino Acids from the menu bar. Continue to select
from the menu until the desired format is displayed.

The status bar at the bottom of the SAW displays information about a
highlighted amino acid or nucleotide. It displaysthe codon number and gene
name for a highlighted amino acid. When a base in a consensus sequence is
highlighted, it displays the nucleotide number, tile number, codon number,
and gene name. The hybridization intensity and background data are also
displayed for called bases (Figure 10.7).
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% 872 880 890 899
Sequence Analysis Files & GP53 | H v N v ¥ o N
B[] A_9CHP atc ¢ a ctacaactacatgtgt a a
@[ A_wtCHP % HIV PRTPIus 2 v I Yy @ Y M D D L
B[] Baffy333-200.CHP gttatctatcaatacatggatgatttagt
[ Baify333600.CHP
]
3 dll 8affy333-200.15 - - 1 D L B
shngngeo hamaffgagat ttgt
—idpdll BapeIIF200, 7¢ = - W D L |
achmtct catggat ttgt
-~ dlh Baffy333-200.17 I ¥, - - D L
tatctatec ncnbggatg ttgn
& il Sathed 23200 72 < B B = L
tatct acmngnann ttgt
0| sl i 3
[icleotide: 888 A=1402.5 C=1578.5 G=1468.8 T=1826.0 BCK=1177.3 Codon #: 184 Gene@
Figure 10.7
Information for a called base
Other possible characters in the SAW include;
n The IUPAC ambiguity code (indicates any base A, C, G,

or T) that denotes a position which could not be called.

alc, alg, alt, c/a, A mixture of mutant (first letter) and wildtype (second
c/g, clt, g/a, g/c, |etter) at aposition in the Affymetrix p53 assay.

glt, t/a, t/c, t/lg

A mixture of adeletion and wildtype base at apositionin
the p53 assay.

Viewing the Complement of a Selected Tile Number

Do one of the following to view the complementary bases:

= Double-click the plus sign @ at the left of the tile number.

= Highlight a tile number, then select View —» Complement from the
menu bar.

» Highlight a tile number, right-click the windowpane and select
Complement from the shortcut menu.
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Comparing Nucleotide Data

You can automatically highlight nucleotides in the SAW according to the
comparison categories listed in Table 10.2.

Table 10.2
SAW, nucleotide comparison options

Nucleotide Comparison I
nghllghts--.

Any Mismatch all mismatches between bases

Non-Ambiguous Mismatch mismatches resulting from unique base calls. Does not
highlight mismatches resulting from an ambiguity code
indicating several base possibilities for the position

All Ambiguities all ambiguities

All Ambiguous Matches ambiguous matches where one of the possibilities for
the ambiguous position matches the reference
sequence

All Ambiguous Mismatches ambiguous mismatches where none of the possibilities
for the ambiguous position matches the reference
sequence

Unabile to call positions where the base was not called

Deletions deleted base positions

Comparison options and corresponding highlight colors can be chosen
to help compare reference and called bases. Highlight a general
category in one color and a subcategory in another color (for example,
highlight Mismatches red and Non-ambiguous Mismatches green). All
tiles are compared to the top most selected tile.

Selecting a Nucleotide Comparison Option and Highlight Color

1. To select the probe arrays or tile numbers for the comparison:

a. Expand the reference and experiment probe array list (click the +
sign next to the name).

b. Pressand hold the Ctrl key while you click the probe arrays or tile
numbers for the comparison (Figure 10.8).
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Figure 10.8
SAW, highlighted probe arrays and tiles

2. To open the Analysis Options dialog box, do one of the following:

» Click the Analysis Options toolbar button @

» Right-click a middle windowpane in the SAW and select Options
from the shortcut menu.

» Select Analysis — Options from the menu bar.

O The Analysis Options dialog box appears and displays the
Nucleotides tab (Figure 10.9).
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Figure 10.9
Analysis Options, Nucleotides tab

3. Choose a nucleotide compare option (See Table 10.2).
a. To specify acolor for the Compare option:

a. Click Color.
O Thisdisplaysthe color palette (Figure 9.41).
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Figure 10.10
Color palette

Custom color field
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b. To select a predefined color, click one of the basic colors.

e. Todefine acustom color, click Define Custom Color s, then use the
click-and-drag method to move the cross hairsin the custom color
field. Adjust the color brightness using the luminosity scale to the
right. When finished, click Add to Custom Colorsto apply the
color

d. Click OK to closethe color palette.
O The Color button in the Nucleotides tab displays the new color
choice. The color choices are saved on a per user basis.

5. Inthe Analysis Options dialog box, choose a Draw option.

Add Adds the new comparison to the SAW without removing
previous comparisons so that all of the compare option/
highlight color combinations are displayed simultaneously in
the selected tiles or rows.

Redraw Replaces the previous comparison with the new one and
displays only the new compare option/highlight color
combination in the selected tiles.

Clear Removes all nucleotide highlights from selected tiles or rows.
6. Repeat steps 3 through 5 to display another compare option in the
selected tiles.
Comparing Amino Acid Data

You can automatically highlight amino acids displayed in the SAW
according to the comparison categories listed in Table 10.3.

Table 10.3
Amino acid comparison options

Amino Acid Highlights...

Comparison Option

Amino Acid Changes amino acids that have changed

Silent Mutation amino acids with base changes that do not result in an amino
acid change

Ambiguous Changes  amino acids with ambiguous base calls that prevent
determination of the amino acid corresponding to the codon
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Selecting an Amino Acid Comparison Option and Highlight Color
1. To select the probe arrays or tile numbers for the comparison:

a. Expand the reference and experiment probe array list (click the +
sign next to the name)

b. Pressand hold the Ctrl key while you click the probe arrays or tile
numbers for the comparison (Figure 10.11)
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Figure 10.11
SAW, highlighted probe arrays and tiles

2. To open the Analysis Options dialog box, do one of the following:

=« click the Analysis Options toolbar button @

« right-click amiddle windowpane in the SAW and select Options
from the shortcut menu

» select Analysis — Options from the menu bar
O The Analysis Options dialog box appears (Figure 10.12).
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Figure 10.12
Analysis Options, Amino Acids tab

3. Click the Amino Acidstab, then choose a compare option (see
Table 10.2).

a. To specify acolor for the Compare option:

a. Click Color.
O Thisdisplaysthe color palette (Figure 10.13).
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Basic colors:
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Figure 10.13
Color palette
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b. To select a predefined color, click one of the basic colors.

e. Todefine acustom color, click Define Custom Color s, then use the
click-and-drag method to move the cross hairsin the custom color
field. Adjust the color brightness using the luminosity scale to the
right. When finished, click Add to Custom Colorsto apply the
color

d. Click OK to closethe color palette.

O The Color button in the Nucleotides tab displays the new color
choice. The color choices are saved on a per user basis.

5. Inthe Analysis Options dialog box, choose a Draw option.
Add Adds the new comparison to the SAW without removing
previous comparisons so that all of the compare option/

highlight color combinations are displayed simultaneously in
the selected tiles or rows.

Redraw Replaces the previous comparison with the new one and
displays only the new compare option/highlight color
combination in the selected tiles.

Clear Removes all amino acid highlights from selected tiles or rows.

6. Repeat steps 3 through 5 to display another compare option in the
selected tiles.

Hiding, Reordering, or Removing Sequences

Hiding Tiles, Bases, or Rows
1. Highlight the tile number(s) to be hidden, then click the Hide tool bar
|
button = in the SAW or select View — Hide from the menu bar.

2. To unhide the hidden sequences, click the Unhidetoolbar button g" or
select View — Unhide All from the menu bar.
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Reordering a Probe Array Type or Experiment

1. Click and hold the probe array or experiment name.

2. Usethe drag-and-drop method to move the probe array or experiment
name to anew position in the list.

The mouse pointer is tagged with actg as you drag the selected probe
array type or experiment name. A red triangle arrow indicates the new
location when the mouse button is released (above or below the outlined
experiment name or probe array type). For example, in Figure 10.14 the
experiment A6 will be moved from the last to the second position in the

list.

When a probe array type or experiment name is reordered, the
corresponding tiles are also reordered; however, individual tile numbers
of probe arrays cannot be reordered.

|66 B = 5| B
12[12 1Z|2(] 12]3I] 12[4I]
] Sequence Analysis Files | - HIV PRTPlus 2 v | P L T E E A E L E =
#-[2] HIV.CHP taataccactaacagaagaagcagagctagaa
(=] A_SCHP - GP53 P L D G E F T L Q
- [=] A_wtCHP ccactggatggagaatatttcacccttcaggt
#-[a] A_BCHP
- HIV =
naatacnantaanagaagaagcagnnntagaa
E‘Q‘Iﬂ]m&\
actg ccactggatggagaatatttcacccttcagagt
F A wt L D G E Y F T L Q
ccactggatggagaatatttcaccecttcagagt
= E P L D G E Y F T L Q
ccactggatggagaatatttcacccttcagagt
< I 21l 4 [
Figure 10.14

Drag a probe array type or experiment name to reorder sequence information in the SAW
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Removing Data, Tiles, or Rows

You can remove al of the data, tiles, and rows of a particular probe array or
experiment from the SAW (equivalent to closing the *.chp file).

1. Highlight the name of the probe array or *.chp file.
2. Sdlect Edit — Remove from the menu bar.
3. Reopen the *.chp file to return the data, tiles, or rows to the SAW.

Alignment Bars

You can apply avertical alignment bar to any nucleotide position(s) in the
right SAW windowpanes (Figure 10.15).

1. Todisplay an aignment bar, double-click the nucleotide position(s) of
interest (in the upper or lower right windowpane).

2. Double-click an alignment bar to removeit.

3. Toremoveall aignment barsfrom the SAW, select Edit — Clear
Alignment Bar s from the menu bar.
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o &_BCHP - PR R D R T E E E N
a g agac © g QgcgGcacagaggaagagaa
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B GRERRS
B A_wt R D R R T E E E N2
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Codon #: 283 Gene: p53 exond

Figure 10.15
Alignment bar in the SAW
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Mutation & Polymorphism
Analysis Graphs

HIV PRT Plus Intensity Graph

The HIV PRT Plusintensity graphs display a bar graph of the hybridization
intensity datafor each base at each interrogated position (Figure 10.16).
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Figure 10.16
HIV PRT Plus intensity graphs
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Plotting the HIV PRT PlusIntensity Graph

1. Todisplay (or hide) theintensity graphsfor al tile numbersin the SAW,
do either of the following:

» Click the Graphs toolbar button D
» Select View - Intensity from the menu bar.
2. Todisplay (or hide) the intensity graphs for a particular tile number in

the SAW, double-click the I ntensity Graph button IZ[I]] to the left of the
tile number.

3. Todisplay (or hide) the intensity graph for a particular nucleotide in the
SAW, right-click the nucleotide.

HIV PRT PlusIntensity Graph Options

You can change some display features of the intensity graph.

1. Click the Analysis Optionstoolbar button B Alternatively, select
Analysis —» Optionsfrom the menu bar.

O The Analysis Options dialog box appears (Figure 10.17).

Analysis Options x|
MNucleotides | Armino Acids |
Intensity Graph | Score Graph I Preferences
v ‘_ & Graph Type:
[~ Subtract Background INormaIize Frobe Set 'l

— Bar Colors

Defaults |

()8 I Cancel |

Figure 10.17
Analysis Options, Intensity Graph tab
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2. Click the Intensity Graph tab.

Show Values

Choose this option to display the hybridization intensity value for each bar
in the Intensity graph.

Subtract Background

Choose this option to display background-subtracted intensity data.

Graph Type

Normalize
Probe Set

Log10 Probe
Set

r—Bar Colors

Figure 10.18

For each probe set, the software selects the highest
intensity value and displaysit in the graph at the
maximum bar height (when the background is not
subtracted). The intensity bars for the remaining bases of
the probe set are scaled rel ative to the highest intensity bar
in the same probe set (Figure 10.18).

The software sel ects the highest intensity value from all of
the probe setsin atile and displaysit in the graph at the
maximum bar height (when the background is not
subtracted). The intensity bars for al of the remaining
basesin thetile are scaled relative to the highest intensity
bar for thetile. The data are plotted on alog scale

(Figure 10.18).

— Bar Colors

o
=
S
=1
[l

HIV PRT Plus intensity graphs, normalize probe set option (left) and log10 probe set option

(right)
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Defaults
Returns the intensity graph options to the factory set defaults.

Bar Colors
You can change the color of abar in the intensity graph.

1. IntheBar Colorsbox, click agraph bar.
O Thisdisplaysthe color palette (Figure 10.19).
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Figure 10.19

Color palette

2. To select apredefined color, click one of the basic colors.
3. Todefineacustom color:

a. Click Define Custom Colors, then use the click-and-drag method to
move the cross hairs in the custom color field. Adjust the color
brightness using the luminosity scale to the right. When finished,
click Add to Custom Colorsto apply the color.

a. Click OK to closethe color palette.

The color choices are saved on a per user basis.
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p53 Score Graph

The Mixture Detection algorithm computes a score for each position
interrogated by the GeneChip® p53 probe array. The score is derived from
al of the probe sets that interrogate the position. The score graph displays
the sum of the scores for a given position (Figure 10.20).

If the probe sets that interrogate the position pass the Mixture Detection
algorithm quality control filters and other criteria, the algorithm callsa
putative mutant for the position. (See Appendix G for more information
about the Mixture Detection algorithm.)
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Figure 10.20
p53 score graph

In Figure 10.20, the score graph shows a mutant called at position 918 (a/g,
mutant/wildtype), but not at position 921 (g) where the sum of the probe set
scoresis less than the score cutoff.

The range of score values depends on the number of probe sets that
interrogate the position. For example, a score graph for a position
analyzed by 14 probe sets has a larger maximum value than a score
graph for a position analyzed by two probe sets. Score graphs are not
normalized and may only be directly compared when the positions are
analyzed by the same number of probe sets.
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Plotting the p53 Score Graph

1. Todisplay (or hide) the p53 score graphs for al tile numbersin the
SAW, do either of the following:

» Click the Intensity Graphs toolbar button D
» Select View - Intensity from the menu bar.

2. Todisplay (or hide) the Score graphs for a particular tile number in the
SAW, double-click the Score Graph button Iﬂ]] to theleft of thetile
number.

p53 Score Graph Options

You can change some display features of the p53 score graph.

1. Click the Analysis Optionstoolbar button .@ Alternatively, select
Analysis — Optionsfrom the menu bar.

O The Analysis Options dialog box appears (Figure 10.21).
2. Click the Score Graph tab.

Analysis Options E
Mucleotides | Amino Acids I
Intensity Graph Score Graph | Freferences

V' Show Yalues

—Bar Colar

()3 | Cancel |

Figure 10.21
Analysis options, score graph
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Show Values
Choose this option to display the score associated with each score graph bar.

Defaults
Returns the score graph options to the factory set defaults.

Bar Color
You can change the color of the score graph bar.

1. IntheBar Color box, click the graph bar.
O Thisdisplaysthe color palette (Figure 10.22).
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Figure 10.22

Color palette

2. To select apredefined color, click one of the basic colors.
3. Todefineacustom color:

a. Click Define Custom Colors, then use the click-and-drag method to
move the cross hairs in the custom color field. Adjust the color
brightness using the luminosity scale to the right. When finished,
click Add to Custom Colorsto apply the color.

4. Click OK to closethe color palette.

The color choices are saved on a per user basis.
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Navigating the Sequence
Analysis Window (SAW)

Go To a Specific Nucleotide or Amino Acid

The Go To command locates and displays a user-specified nuclectide or
amino acid in the reference bases of a probe array.

1. Right-click aright-hand windowpane in the SAW and select Go To
from the shortcut menu. Alternatively, select Edit — Go To from the
menu bar.

O The Go To dialog box appears (Figure 10.23).

Ok I Cancel |

Figure 10.23
Go To dialog box

2. Choosethe Amino Acid or Nucleotide option, enter the position
number, then click OK.

O The SAW highlights and displays the specified amino acid or
nucleotide in the reference bases for the probe array.
Finding Specific Nucleotides or Amino Acids
The Find command locates and displays:

» every highlighted nucleotide or amino acid
» each nucleotide in a user-defined list of nucleotide positions
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Moving Between Highlighted Positions

The Find command locates and displays each nucleotide or amino acid that
is highlighted according to a comparison option (specified in the Analysis
Options dia og box). (See the section Selecting a Nucleotide Comparison
Option and Highlight Color, on page 219 or Selecting an Amino Acid
Comparison Option and Highlight Color, on page 223.)

1. To start asearch, do either of the following:

« Click the Find toolbar button Gt

» Right-click a right hand windowpane in the SAW and select Find from
the shortcut menu or select Edit - Find from the menu bar.

O TheFind dialog box appears (Figure 10.24).
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Figure 10.24
SAW, Find dialog box, highlights option

2. IntheFind dialog box, choose the Highlights option, then click Next or
Enter to view successive highlighted positions.

3. Click Previousto view preceding highlighted positions.
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Moving Between User-Specified Nucleotide Positions

The Find command locates and displays user-specified nucleotide positions
in the reference bases.

To start a search, do either of the following:

= Click the Find toolbar button ﬁ
» Right-click a right hand windowpane in the SAW and select Find from
the shortcut menu or select Edit — Find from the menu bar.

O TheFind dialog box appears (Figure 10.24).

Make sure the Highlights option is unchecked so that the Nucleotide
Positions box is available.

In the Nucleotide Positions box, enter the nucleotide positions of
interest following the example format: 15 22 99 101 145 (Figure 10.25).

Up to 255 characters including spaces may be entered. A list of
previously specified positions may be selected from the Nucleotide
Positions drop-down list.

After alist is specified, it is automatically added to the drop-down list.
Up to eight of the most recent lists are available in the Nucleotide
Positions drop-down list.

Click Next to view successive positions.
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Figure 10.25

SAW, Find dialog box, nucleotide position option

Sequence Analysis Window
(SAW) Display Options

You can change some display features of the SAW may be changed.

Click the Analysis Optionstoolbar button ,@ in the SAW.

Alternatively, select Analysis — Options from the menu bar.

O The Analysis Options dialog box appears (Figure 10.26).
Click the Preferences tab.
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Figure 10.26
Analysis Options, Preferences tab

Options

Initially Expand Probe Array

Select this option to display expanded probe array or experiment
information when an output analysisfile (*.chp) is opened in the SAW. All
of the tile numbers and corresponding bases for probe arrays and
experiments are displayed in the SAW.

Importing Ambiguities as Mixtures

If this option is selected, an ambiguity code in an imported text fileis
converted to amixture. M isconverted to A/C, Risconverted to A/G, and W
is converted to W/T. The ambiguities V, H, D, B, or N are not converted.

Continuing Translation After Stop

Select this option to continue to display amino acids after a stop codon
(TGA, TAA, or TAG) is encountered in the called bases.
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Alignment Bar Colors

This option specifies the color of the vertical bar that highlights an amino
acid or nucleotide position in the right panes of the SAW. Click a color
swatch to choose a different color for the alignment bar.

Defaults
Returns the Preference tab settings to the factory set defaults.

Editing Consensus Base

You can edit the nucleotides of consensus base calls.

1. Click the Toggle button until the SAW displays only nucleotide bases or
amino acid and nucleotide bases information. Alternatively, select View
- Nucleotides from the menu bar.

2. Click the nucleotide you wish to edit (Figure 10.27).

3[|I4 31|l] 3Z|l] 32|9
Sequence Analysis Files | = GP53 =] A A P A =] A P -
B[ A_S.CHP accggcggcocccigoaccagccoGo t
(- [] A_wCHP % GP53.01 P A A P A P A P
B[] Balfy333-200.CHP accggocggoccccigocaccagoccccoct
=] Baffy333-500.CHP QD GPERLE A A P A P A P
accggocggcccctgocaccagocccocot
=l A9 P A A P A P A P =
accggcggcccMtgcaccagccccoot
Fp A wt P A A P A P A
accggcggocccctgocaccagoecccoccot
e Sz
EdltBase gctcct
- 8affy333-500 L = =
totg e [ 4 gcncct
Cancel I
| 1 o
Nucleotide: 315 Tile: A_9.01 Codon #: 85 Gene: p53 exond

Figure 10.27

SAW, Edit Base dialog box

3.

Sdlect Edit — Edit Base from the menu bar.

O The Edit Base dialog box appears (Figure 10.27).
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a. Choose a nucleotide from the drop-down list to replace the highlighted
consensus nucleotide in the SAW, then click OK.

O The SAW displays the edited base as an upper case |etter to indicate
it has been revised.

5. Torestore dl edited basesto their original call, close the *.chp file
without saving changes:

a. Highlight the experiment name in the SAW.
b. Select Edit » Remove from the menu bar.
c. Select No when prompted to save file changes.

The SAW displays the original consensus bases when thefileis
reopened.

6. Torestoreasingle revised baseto the original call:
a. Right-click the base of interest.
b. Click Undo - Edit Basein the shortcut menu.
7. Torestore severa basesto their original call:
a. Pressand hold the Ctrl key while you click the bases of interest

b. Select Edit — Undo Edit from the menu bar. Alternatively, right-
click aselected base, then click Undo Edit in the shortcut menu.

Importing Files

You can import reference nucleotide data (text format files (ASCII) that use
standard IUPAC nucleotide abbreviations) for use as areference in mutation
and polymorphism assays. (See Appendix L for more information about
IUPAC nucleotide abbreviations.) The SAW displays imported data as a
sense strand and applies a + designation.

Most of the Edit and View commands as well as the Analysis Options are
available for imported data. Intensity graphs are not available for imported
files since they have no associated intensity data.

1. Toimport nucleotide data, select File — Import from the menu bar.
O The Import dialog box appears (Figure 10.28).
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Import

Laok jn: a Testdata E=

7] 44015.CF gﬁgim’“ta{ - ot =) Bafly3
] 44015 0H o ) Rots N Baity3
] 4401 5. da 4 0 L [GEET
(] 44015 E 1 GeneChip P 8 & 9el
[-] 4401 gt ) i ] 5 e
=] 440055 (= Removable Disk [E:) L Y

[F) x
Ll_—l_@ i
File name: I Open I
Files of type: IAII Files [*.%] ﬂ Cancel |
Figure 10.28

Import dialog box

2. Click theLook in drop-down list, then choose the disk drive that
contains the file for import.

3. Open the directory containing the file and double-click the desired file
name (*.txt).

a. Click OK when the File namefield displays the desired file.

The imported sequence is added to the reference (upper) panes of the
SAW. It may be necessary to scroll down to view the newly added
sequence information if other files are already open in the SAW.

Mutation & Polymorphism
Analysis Reports

p53 Report

The p53 report summarizes GeneChip® p53 probe array data and assay
results from the analysis output file (*.chp). Use Microarray Suite or aword
processing software to open, display, edit, print, or save a report.

Generating the p53 Report

1. Inthedatafiletree, right-click the desired anaysis output file (*.chp)
and select Report from the shortcut menu.

0 The Select Report dialog box appears (Figure 10.29).
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Select Report E

HI PRT Plus Report

oK I Cancel

Figure 10.29
Select Report dialog box

2. Choose P53 Report and click OK to generate the report (Figure 10.30).
O Thereport isdisplayed in the main display area.
3. To best view the P53 report:
a. UseArid font (10 point) (select View — Set Font from the menu
bar).

b. Set thetab stops set at 14 (select View — Set Tab Stops from the
menu bar).
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Filter Type: Mutations Only

Date: 10:23AM 07/25/2001

Filename: A 9.CHP

Probe Array Type: GPS3

Algarithim: Mixture Detection

SamplelD Lacation A48 Change Codan Change Score

ALY pE3 intrond g-=c "
0-=q

A pa3 exond P7aL ciot-=ctt o000
cot-=cct

A S pa3 exond AfGF goa-=Coa 4,00
gCa-=gca

A9 ph3 exond R156I cyc-=ate 12,140
CHC-=CQc

A9 pa3 exond V187D gtc-=gac 030
gto-=gte

ALY pe3 exond M1E0I atg-=atc o019
atg-=atg

A pa3 exonb g-=- 7

A9 pa3 exonG P222H CcCg-=cac 0120
CLCh- L

ALY pa3 exon? C22935 tot->tca 9120
tgt-=gta

A pa3 exon’ 52447 gyc-=acy 1120
goc->gcy

A9 ph3 exon? t-=c 9
t-=t

A9 ph3 exond - G

A pa3 exond g-=t 10
9-=q

A9 ph3 exond q->a 10
g-+q

A9 ph3 exond > "
g-=q

Figure 10.30

p53 report

SAW Refarence
4

284 285 296
293 294 295
EG1 562 563
564 565 566
573574 575

817
830,531,532

881,862 064
918,215 520
956

1027
1051

1072

1114
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Sample ID
L ocation
AA Change

Codon Change

Score

SAW Reference

The name of the analysis output file (*.chp).
The location of the mutation on the p53 gene.

The amino acid change resulting from the codon
change (for example, at p53 exon 4, P75L indicates
proline changed to leucine at amino acid position 75).
No amino acid change results from a base change that
occurs in an intron or after a stop codon.

The codon change resulting from the base mutation(s)
or change(s) in intron regions or after a stop codon.
Two entries for the same location of the p53 gene (for
example, cct ctt and cct cct at location p53 exon 4)
indicate a mixture of mutant and wildtype base at that
location. A dash sign (-) indicates asingle base
deletion.

The probe set score(s) for amutation(s) at agiven
nucleotide location(s). The scoreis asum of the
variables that increase in value with increasing
fractions of mutant base in the target. The score value
increases as the amount of mutant signal increases.

The nucleotide position of a single base mutation or
deletion or the three nucleotide positions of a codon
that contains one or more mutated bases or deletions.
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Viewing User M odifiable Report Settings
The p53 report has user-modifiabl e settings.

1. Click Report Settingsin the shortcut bar, then click p53 Report &,
O The p53 Report dialog box appears (Figure 10.31).

P53 Report X

Filter:

™ Use Import Reference:

| ]

Figure 10.31
P53 Report dialog box

2. Choose the display option for the report (mutations only, silent
mutations only, amino acid changes, or mixtures only) from the Filter
drop-down list.

Selecting an Imported Reference File

1. Touseadifferent wildtype reference file for the report other than the
cell intensity file (*.cel) used in the analysis, choose the Use Import
Reference option.

2. Click the Browse button ===
O Thisdisplaysthe Open dialog box and the available reference text
files (*.txt).
(See the preceding section Importing Files for information about
importing nucleotide datafilesinto Microarray Suite.)
3. Sdlect areferencefile (*.txt) from the Open dialog box, then click
Open.

0 TheUselmport Referencefield in the p53 Report dialog box
displays the selected fil e (Figure 10.32).
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P53 Report B3
Filter:
IMulalmns Only j

V¥ Use Import Reference
ID MGeneChipDBYDatahh,_B.0Z.THT

Figure 10.32
p53 Report dialog box, imported reference file selected

a. Click OK to closethe p53 Report dialog box.

HIV PRT Plus Report

The HIV PRT Plus Report summarizes GeneChip® HIV PRT Plus probe
array data and assay results derived from the analysis output file (*.chp)
(Figure 10.34).

Use Microarray Suite or aword processing software to open, display, edit,
print, or save areport.
Generating the HIV PRT Plus Report

1. Inthedatafiletree, right-click the analysis output file (*.chp) for the
report.

2. Select Report from the shortcut menu.
0 The Select Report dialog box appears (Figure 10.33).

Select Report

(]9 I Cancel

Figure 10.33
Select Report dialog box

AFFYMETRIX,
L}
o



248 CHAPTER 10 Mutation & Polymorphism Analysis

3.

4.

Choose HIV PRT Plus Report and click the OK button.
O Thisgenerates the report and displaysit in the main display area

(Figure 10.34).

To best view the HIV PRT Plus report:

Use Aria font (10 point) (select View — Set Font from the menu
bar).

Set the tab stops set at 14 (select View — Set Tab Stops from the
menu bar).
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Report Type: HIY PRET Plus Report

Date: 10:16AM 07 /25/2001

Filenamer: HI.CHP

Frobe Array Type: HY PRTPIus 2

Algorithm: Rules

Filter Type: All Codon Changes

SamplelD Gene AAChange CodonChange SAWY Reference
HIY Frotease F1- cot-=ntt 41
HI Frotease C2- cag-=nag 44
HI% Frotease [3F atc-=tit 47
HIY Protease T4- act-=ant 50
HI Frotease L5- ctt-=ntt 53
H Frotease Wv- tgg-=tng o6
HI Proteasze o7- caa-»naa 59
HI% Frotease R3- cha-Fnga B2
HI* Frotease Fa- CCo-Fanc B5
HI Frotease Lo cto-=gtn B
HIY Frotease W11- gte-=nan 71
HI* Frotease T12- aca-ratn 74
HI% Frotease k14- aag->tng Gl
HIY Protease 15 ata-=att 83
HI% Protease G17R - aga 89
H Frotease k20 aag-raaa 95
HI Proteasze A2 get-=nnt 104
HI% Frotease L3 cta-»ata 107
HI* Frotease T2b- aca-rana 1B
HI Frotease A20- gra-=gna 122
HIY Frotease D30E gat->gaa 128
HI* Frotease T31 aca-ract 131
H Frotease WIZE gta-=gaa 134
Figure 10.34

HIV PRT Plus Report
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Sample ID The name of the analysis output file (*.chp).
Gene The HIV-1 gene that carries the mutation.
AA Change The amino acid change resulting from the codon

change (for example, I3T indicates isoleucine changed
to threonine at amino acid position 3). An asterisk (*)
indicates a stop codon.

Codon Change The codon change resulting from the base mutation.
SAW Reference The nucleotide position of the base mutation.

Viewing User M odifiable Report Settings
The HIV PRT Plus report has user-modifiable settings.
1. Click Report Settingsin the shortcut bar, then click HIV PRT Plus

Report =3
O TheHIV PRT Plus Report dialog box appears (Figure 10.35).

HI¥ PRT Plus Report ]

Filter:

Al Codon Changes

™ Use Import Reference

| [
0K I Cancel |

Figure 10.35
HIV PRT Plus Report dialog box

2. Choosethe display option for the report (all codon changes, only silent
mutations, or only amino acid changes) from the Filter drop-down list.
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Selecting an Imported Reference File

You may choose adifferent reference file for the report other than the probe
array reference displayed in the SAW.

1. IntheHIV PRT Plus Report dialog box, choose the Use I mport
Reference option.

2. Click the Browse button ===
O Thisdisplaysthe Open dialog box and the available reference text
files (*.txt).

(See the preceding section Importing Files for information about
importing nucleotide datafilesinto Microarray Suite.)

3. Select areferencefile (*.txt) from the Open dialog box, then click
Open.
0 TheUselmport Referencefield inthe HIV PRT Plus Report
dialog box displays the selected file (Figure 10.36).

HI¥ PRT Plus Report X
Eilter:
IAII Codon Changes j

¥ Use Import Reference

[\ GeneChipDBND ot 1103405 b

0K | Cancel |

Figure 10.36
p53 Report dialog box, imported reference file selected

a. Click OK toclosethe HIV PRT Plus Report dialog box.

AFFYMETRIX,
[

-

251



252 CHAPTER 10 Mutation & Polymorphism Analysis










= Genotyping Analysis

GeneChip® probe arrays for genotyping analysis interrogate the
target at known mutation sites that define alleles and enable genotype
calls. Microarray Suite analyzes the hybridization intensity data to
call a genotype for each allele examined.

This chapter describes how to:

= run a genotyping analysis

= Vview the analysis output (*.chp) in graphical or tabular format in the
Nucleotide Analysis window (NAW)

= generate a report

Analyze *.cel
(save results to *.chp)

Figure 11.1
Assay & analysis flow chart

255



256 CHAPTER 11

Genotyping Analysis

Overview

For genotyping analysis, block tiling specifies probe sets that examine
known polymorphic sites of agene and are designed to be complementary to
either wildtype or mutant sequences. Alternative Block tiling specifies probe
sets that interrogate human single nucleotide polymorphisms (SNP).

Microarray Suite analyzes the hybridization intensity datato identify the
allelesand call the genotype. The Nucleotide Analysis window (NAW)
displays the results contained in the analysis output or chip file (*.chp).

If the NAW is aready open, the results are added to the open window and it
may be necessary to scroll down to see the newly added results. A second
toolbar (see Appendix J) and additional menu bar commands are availablein
the NAW.

In the NAW, you may view:

» a tabular display of genotype analysis output (*.chp)
= probe set intensity graphs

Genotyping Algorithms

Microarray Suite selects the probe array calling algorithm for an experiment
based on the probe array type specified during experiment setup (see
Table 11.1).

Table 11.1
Genotyping analysis algorithms

Genotype Analysis

Probe Array Calling GeneChip® Regions Genotyped

Algorithm Probe Array

Block CYP450 15 known mutations in the CYP2D6 gene and 3
mutations in the CYP2C19 gene that encode the
CYP450 enzymes.

Genotyping HUSNP™ A panel of 1,494 human single nucleotide

polymorphisms covering all 22 autosomes and
the X chromosome.
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Block Algorithm

The Block algorithm analyzes hybridization intensity datafrom the
GeneChip® CY P450 probe array to genotype 15 known mutationsin the
CY P2D6 gene and three mutations in the CY P2C19 gene that encode the
CY P450 enzymes. The algorithm examines hybridization intensity data to
produce acall of wildtype, mutant, heterozygous, or ambiguous (N) for each
Site examined.

The Block algorithm has no user-modifiable analysis settings.

Genotyping Algorithm

The Genotyping algorithm analyzes hybridization intensity data from the

GeneChip® HUSNP™ probe array to call the genotype for 1,494 human SNPs
(Table 11.2).

Table 11.2
Affymetrix® HUSNP™ Mapping assay, possible genotype calls

Genotyping Algorithm

Possible Call | Genotype

A Homozygous A

B Homozygous B

AB Heterozygous AB

AB_A Heterozygous AB or homozygous A
AB_B Heterozygous AB or homozygous B
No Signal Insufficient signal to make a call
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Viewing the Genotyping Algorithm Settings

1. Inthe Analysis Settings shortcut bar, click Genotyping .
O The Genotyping Analysis Settings dialog box appears (Figure 11.2).

Genotyping Analysiz Settings x

— Probe &mray P.

Prabe Aray Type: HuEiHF' v[ Defaults |
M urnS tdCutaff |1.5

ak I Cancel

Figure 11.2
Genotyping Analysis Settings

2. Confirm or change the settings as described in Appendix H.

Running a Genotype
Analysis

Microarray Suite analyzes acdl intensity file (*.cel) and generates an
analysis output file (*.chp).
» Torun an analysis, do one of the following:

» In the data file tree, right-click a cell intensity file (*.cel) and select
Analyze from the shortcut menu.

» Select File - Analysis from the menu bar, then choose the desired
*.cel file from the Analyze dialog box that appears.

» If the image is displayed, click the Analyze toolbar button or
select Run - Analysis from the menu bar.

The status log displays:

» the name of the analysis output file (*.chp)
» the location of the *.chp
= a message indicating when the analysis is completed
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If the status bar is not displayed, click the Status L og toolbar button Einor
select View — Status Bar from the menu bar.

When the analysisis finished, the Nucleotide Analysis window (NAW)
displays the output analysis output file (*.chp) (Figure 11.3). If the NAW is
already open, the results are added to the open window. It may be necessary
to use the scroll bars at the bottom and right side of the NAW to see the
newly added results.

Nucleotide Analysis
Window (NAW)

The Nucleotide Analysis window (NAW) displays the tabular and graphic
analysis output for genotyping assays (Figure 11.3). The NAW openswhen a
genotyping analysisis completed or agenotyping analysis output file (*.chp)
is opened.

The NAW isdivided into two windowpanes. The bottom pane displays
genotype calls and related information and the top pane displays intensity
graphs of probe set data.

You may resize the windowpanes may be resized (see Appendix K) and
view the contents of the entire window using the scroll bars at the right side
of the NAW. The status bar at the bottom of the NAW indicates the view
option (All Blocks or Mutations Only) and the number of datarows

displayed.
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LI AP
geogolacaalganaloaoalaang ]
R R S
I_ m N i.- il
coacla@ac) a2 9@ 2 22R2 [ cyp45D C2938T-1 (sense] L |
IT.EIE‘: BN é‘ﬁ g B ”’;"9 MT -
- [N =
gogolacaalaaagloagalaaqn
"t EIEE i’"ﬁiﬁﬁﬂ HEERH NS
— .D‘:":' I L cyp450 C2938T-2 [sense]
geale@megl 2999292912939
Iﬁmﬁﬁg‘ﬁﬁ e ] S
- . [ = -
Expetiment | Label | Call | Fool | Chromoszo... | E stGenDist | -
cypdE0 20644 W [
cypd50 263704, W
cypdEl 2701 -270304AGA T
cypdal T
cypdE0 A3023C W
cypd50 T3575C W
cypdb0 G42680C W T +butant
cypd50 CYP2C19M1 W
cypd50 CYP2C19M28 W
cypd50 CYP2C19M2R WT
1204-5234 “WiAF-2063 AR &A07 19 078
1204-5234 WIAF-1872 & 417 b 124.00
1204-5234 WIAF-1743 4B A04 3 167.22
1204-5234 WIAF-E2 B 415
1204-5234 “WiIAF-2007 B A2 1
1204-5234 WIAF-1853 MoSignal — A18 20
1204-5234 WwIAF-39 & A05 17 16.71 -]
| Mucletide Analysis: &1l Blocks |#Rows: 1512
Figure 11.3

NAW, graph pane (top), tabular data (bottom)

Nucleotide Analysis Window (NAW) View Options

Viewing Mutations Only

1. Select View — Mutation Only from the menu bar.

V NDtE The table will be empty if there are no mutations.

2. Todisplay al results, select View — All Blocks from the menu bar.
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L ocating a Polymor phism

1. Right-click the data table, then click Select in the shortcut menu.
0 The Select Block dialog box appears (Figure 11.4 and Figure 11.5).

2. Select apolymorphism label (identifier) from the drop-down list, then
click Select.

O TheNAW highlights and displays the corresponding row (Figure 11.4
and Figure 11.5).

e mlem wfla gl om

g glg  EE #d dla-

2 a & Bla ®E R A

= i — | Ks122b WIAF-2525 (sense]
. RE AR A

=120 |

29942, 5
'1525.0
[ eEE
1058 74,1
24473, 6
£333.2
[JSBCI ]

™

1

- Ks122b WIAF-2525 (anti-sense]

.7

15,5
20135 Z.E

E

0L 3
199511.0
|05 7
GLFSF.6
m
1

I

E =periment | Label | Call | Pool | Chromosome | E stGenDist | ﬂ
Ks122h wAF-1596 B A7 —
Ks122b WAF-2513 B AD7
b .
E FWIAE 2525
g WIAF 2505
Ks122b WIAF-1708 AB AD7 22
Ks122b WwAF-1588 &R A20 A m Close
Ks122b WAF-4501 AR Al7 1 _F —I
Ks122b WAF-4502 A A07 2 ﬂ
[Nuclectide Analysis: All Blocks [#Rows: 1434 |
Figure 11.4

NAW, HuUSNP analysis output file (*.chp), Select Block dialog box
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HQNN uz-!"’\o\ l_lf\":N 00!0.1' Dl\’\u:m ]
R R I R-RCE Bl =R EVY, 2
—=E L 0912¥S1 2701-2703DAGA-1 [sense)
a@ec| vmie|@aeeamia]11m
ARdY| ERlEA| Qe g S| A d AR T
nhelmagalleneslnenollorng
¢8| AA|28NA|RNSR| ANy WT -
—Ea = L 0912VS1 2701-2703DAGA-2 [sense]
H EEHEEE B aefldmnem
E-ERER EEEI R g MT -
@ oo ow De:mw loloalD_ -EV-D_N moec!N —
SRR R R ICERE IER TR e KR P
- 0912¥S1 2701-2703DAGA-NC-1 [anti-sense)
tnanuaenlmnenlga@el Hne e
] S
< | Bl
Erperiment | Label | Call | -
0912751 619344 WT
0912v51 G20644 W
0912451 2637DA W1
091251 27
0912v51 29387 WT
0912v51 430230 w1
0912v51 T3375C wT Llose
0912v51 G4268C W
0912v51 CYP2CT9M1 W | |
0912v51 CYP2C19-M28 W =
Nnatnict MR Qb4 2R WIT —
|Nucleotide Analysis: 41l Blocks |#Rows: 18 [
Figure 11.5

NAW, CYP450 analysis output file (*.chp), Select Block dialog box

Hiding Data Table Rows
1. Select the desired row(s) in the data table.

To select non-adjacent rows, press and hold the Ctrl key whileyou click
the desired rows. To select adjacent rows, press and hold the Shift key
while you click the first and the last row in the selection.

2. Right-click the data table, then click Hide in the shortcut menu.

3. Torestoredl hidden rowsinthe NAW, right-click the table and select
Unhide All from the shortcut menu. Alternatively, select View —
Unhide All from the menu bar.

O Thisadds the restored rows to the bottom of the table.
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Removing an Experiment from the NAW
1. Highlight any result row of the experiment(s) to be removed.

2. Sdlect Edit -~ Remove Experiments from the menu bar.

V Note Selecting Edit -~ Remove Experiments is equivalent to closing the
*.chp file.

Sorting Information

You can aphabetically sort the NAW table columns that contain text or
numerically sort columns that contain numeric datain ascending or
descending order.

Single Column Sort

1. Tosort asingle column in ascending order, click the column header in
the NAW.

2. Click the column header again to sort the information in descending
order.
Multiple Column Sort

1. Select Edit - Sort from the menu bar.
O The Sort dialog box appears (Figure 11.6).

Sort

—Sort By o
] © tscendeg ok |
| |Esperiment " Descending Cancel |
Label
[ Call

[none] & Ascending

o

€ Descending

— Then By

I = l & Aszcending

' Descending

— Then By

Iﬁ * Ascending

" Descending

Figure 11.6
Sort dialog box
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Genotyping Analysis

Find Feature

2. Select thefirst category for the sort from the Sort By drop-down list,
then choose a sort order.

3. Select subsequent sort categories from the Then By drop-down lists,
choose the sort order, and click OK when finished.

The Find feature searches the data table.
1. To start asearch, do either of the following:

= Click the Find toolbar button ﬁ

» Right-click in the data table, then select Find from the shortcut menu
or select Edit - Find from the menu bar.

0 TheFind dialog box appears (Figure 11.7).

Find [=]
Find What || FEind Mext I
Lancel |
Figure 11.7

Find dialog box

2. Enter the desired text for the search (up to 256 alphanumeric characters
including spaces) in the Find What field.

3. Click Find Next to view the first search result.
4. Continueto click Find Next to view each successive search result.

The Find command finds all strings that match the text string for the
search. For example, using the Find command to search for the text
string 4a would find G2064A and G1934A as well as other occurrences of
4a.
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Genotyping Tabular Data

CYP450 Tabular Data

The CY P450 tabular data includes information from the analysis output file
(*.chp) (Figure 11.8). Each row displays the results for one allele.

R Ea )
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q5 8| Aga S Im d HE mﬁe MT

e B B ] B B e B e e B

LEEE T “ﬁ[ﬁ]ﬁ REBE|GER R wr

I,—ﬂ =) ir! .ﬁn N

cypd50 C2938T-2 [sense]
SR B ] D B ] e i
Iﬁmﬁ REREH ﬁﬁﬁ REAA gﬁﬁg MT
B Im _ B

| | 2
Enperiment I Label | Call |
cypd5l C188T WT
cypds0 GS71C WT
cypdsl A1072G WT
cypds0 C2IT WT
cypds0 17950T WT
cypd50 G1749C W +hutant
cypdsi G1846T WT
cypds0 G19344 WT
cypdsl G20644 WT
cypdsi 263704
cypdal

cypdl [ W +butant

cypd50 A3023C

cppdal T3975C

cypdbl G4268C W T+Mutant

cypd50 CYP2C19M1 WT

cppdal CvF2C19428 WwT

cypd50 CYP2C19M28 WT

|Mucleotide Analysis: All Blocks Wﬁows: 18
Figure 11.8

Nucleotide Analysis window (NAW), CYP450 analysis output (*.chp)

AFFYMETRIX,
L}
o



266 CHAPTER 11 Genotyping Analysis

Experiment The name of the analysis output (*.chp) file.

Label Theidentifier for the polymorphism. (See the international
standard for human cytochrome P450 (CYP) allele
nomenclature accessible at http:\\www.imm.ki.se/
CYPdlleles)

Call The Block algorithm makes one of three possible calls for
each site of the CY P2D6 and CY P2C19 gene examined:
homozygous wildtype (WT), homozygous mutant (MT), or
heterozygous (WT+M utant).

HuSNP™ Tabular Data

The HUSNP™ tabular data includes information from the analysis output file
(*.chp) (Figure 11.9). Each row of the table displays the analysis result for one
SNP.

# > o W B8

B [ [N Ve 1204-S23A WIAF-39 [sense)
-. ---. -. Mismatch Intensity: 691 - 22111

Allele A Allele B

TR T
.. .. -. -. Mismatch Intensity: 762 - 46153 | |

Allele A Allele B

|»

<] |

Experiment | Label | Call | Fool | Chromoso. .. | E stGenDist |A

1204-5234 wilAF-1045 AR 4B 3 183.00

1204-5234 wiAF-1000 AR 416

1204-5234 WwiaF-873 & A20

1204-5234 WwiAF-977 B A6 5 2873

1204-5234 WwiAF-1032 B A20 4 80.04

1204-5234 WwilaF-337 & 413 2 193.08

1204-5234 WwiAF-1059 AR 404

1204-5234 wilaF-867 AR 404

1204-5234 WwilAF-2420 AR 404 12

1204-5234 WwiAF-2423 AR 405 12 71.68

1204-5234 WwiAF-1049 B 404

1204-5234 WwiAF-1026 & 404 14 1.38

1204-5234 WwiAF-4516 & 419 g

1204-5234 wil4F-893 AR 418 1 E4.62 -]
| Mucleatide Analysiz: &1l Blocks [#Rows: 1494 [

Figure 11.9

NAW, HUSNP analysis output file (*.chp)
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Experiment
Label
Call

Pool

Chromosome

Estimated
Genetic
Distance

Exporting Genotype Data

The name of the analysis output (*.chp) file.
The identifier for the SNP.

The algorithm generates six possible calls: (1) A
(homozygous A dlele), (2) B (homozygousB allele), (3) AB
(heterozygous), (4) AB_A (two possible genotypes AB or A
that could not be distinguished), (5) AB_B (two possible
genotypes AB or B that could not be distinguished), or (6)
No Signal (insufficient data passed the quality tests to
perform an analyss).

The number of the primer pool containing the primer for the
SNP (refer to the GeneChip® HUSNP™ Mapping Assay User
Manual).

The number or name of the chromosome that contains the
SNP.

The estimated chromosomal location of the SNP expressed
in centiMorgans. Genetic distances are measured from the
top of the chromosome’s short arm. A large set of markers
including the SNPs were physically mapped onto radiation
hybrid panels. The physical locations of the SNP markers
were integrated into the genetic map to obtain the Estimated
Genetic Distances.

You can export genotype data to atab delimited text file (*.txt).

1. Open agenotype analysis output file (*.chp).
O The NAW displaysthefile.

2. Choose Edit - Select All from the menu bar.

3. Sdect File - Save Asfrom the menu bar.
O The Save Asdialog box appears (Figure 11.10).
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Save As

Save jn: Ia Testdata

2] HushP

File: name: lﬁ l&l
Save &5 lype: IText File [*.txt) j Cancel
Figure 11.10

Save As dialog box

4. Enter aname for the text filein the File name box, then click Save.

Displaying Two Columnsin the Text File

You can display the text file data in one (default) or two columns
(Table 11.3).

The two-column display option is not recommended for CYP450 data.

Table 11.3

HUSNP genotype calls displayed in separate columns in a text file

GeneChip® HuSNP™ Mapping Assay

Call Calls Displayed in Separate Columns
A A A

B B B

AB A B

AB_A AB_A

AB_B AB_B

No Signal No Signa

A A A
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1. Click the Options toolbar button @ Alternatively, select Analysis —
Options from the menu bar.

0 TheAnaysis Options dialog box appears (Figure 11.11).

Analysis Options =

Intensity Graph ~ Export I

Cancel

Figure 11.11
Analysis Options, Export tab

2. Click the Export tab.

3. Choosethe Save callsin separate columns option.

Genotyping Graphs

CYP450 Intensity Graphs

The CY P450 intensity graphs (Figure 11.12) display the cell intensity values
(*.cel) for the probe sets specified by the Block tiling strategy. The graph
bars represent the four types of probes (1 perfect match and 3 mismatch) that
interrogate the wildtype or mutant sequence. Each type of probe in a probe
set contains a different nucleotide at the substitution position (a, c, g, or t;
and the graph bars follow the same order).

Each row of graphs represents probe sets complementary to the wildtype
(WT) or mutant (MT) sequence (except at the substitution position).
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From left to right, graphs in the first and second columns represent probe
setsthat interrogate the target sequence two bases or one base upstream from
the mutation site respectively. The graphsin the third column represent
probe sets that interrogate the target sequence at the mutation site. The
graphsin the fourth and fifth columns represent probe sets that interrogate
the target sequence one or two bases downstream from the mutation site
respectively.

T

Find Hide Unhide Sort Clear  Graphs Images | Options
ww el mome] e amalm AR e
S35 3‘:'# SO E RARE R ER W o
S = = L 0912v81 C180T1 [sense]
coou|oguwa|ornmmn|locera|laoaa
EEEE EEFE ER FIEE R I
moo e e e
R
.DD_ F 0912V¥51 C188T2 [sense)
AEHEICREY
= m
nrnial e el Ao e da qaa
i ﬁﬁﬁ Eﬁlﬁ 256 wr
M mlil CEN =
= — M - * F 0912V¥51 C188T3 (sense)
LR L EEE I ;'k"iilMT_
= =
wmlele] ddadlmnAanal o noH
ﬁﬁ R R S
= - [N
F 0912¥51 C188T-NC1 [anti-sense]
avtalloeaglantalgrralmeny
"SRRG TR $m|§]$ °egre MESjMT_ | |
E zperiment L abel Call Pool Chromoso... | EstGenDist B
0912451 GI7IC WwT
0312v51 AT0726 WT

| Nucleotide Analysis: &ll Blocks |#Rows: 18 ]_]WI__
Figure 11.12
Nucleotide Analysis window (NAW), CYP450 intensity graphs for the C118T marker
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Plotting CY P450 I ntensity Graphs

1. Open aCYP450 analysis output file (*.chp).
O The NAW displaysthe *.chp.

2. Highlight the desired row(s) in the data table.

To select non-adjacent rows, press and hold the Ctrl key while you click
the desired rows. To select adjacent rows, press and hold the Shift key
while you click the first and the last row in the selection.

3. Do one of thefollowing to display the graph(s):

» Click the Graphs toolbar button D

» Right-click in the bottom pane of the NAW, then select Draw
Intensity Graphs from the shortcut menu.

» Select Graphs — Draw Intensity Graphs from the menu bar.

It may be necessary to use the scroll bar at the right side of the NAW to
view all of theintensity graphs.

CYP450 Intensity Graph Options
You can change some display features of the CY P450 intensity graphs.

1. Click the Analysis Optionstoolbar button /@ Alternatively, select
Analysis —» Optionsfrom the menu bar.

O The Analysis Options dialog box appears (Figure 11.13).

Intensiy Graph | Export |
¥ Show Values

¥ Sublract Background

Bar Colars

Figure 11.13
Analysis Options, Intensity Graph tab
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Show Values

Choose this option to display the hybridization intensity value for each bar
in the intensity graph.

Subtract Background
Choose this option to display background-subtracted intensity data.

Bar Colors
The color of agraph bar may be changed.

1. Click abar inthe Bar Colors box.
O Thisdisplaysthe color palette (Figure 11.14).

Color K E3

Basic colors:

ol ol Wl
Il e |
I T
I
...
LNl

Custom color field

Luminosity scale

LCustom colors:

[ rrrr
Hug:,h‘I_S Red: |60
[_I_I_I_l_l_[_[_ §at:l§ Green: [196
| Define Custorm Calors > I ColorlSolid Lum:lﬁ BIl_Je:W
oK | Cancel I Add to Custom Colors I
Figure 11.14
Color palette

2. To select apredefined color, click one of the basic colors.

3. Todefineacustom color, click Define Custom Colors, then use the
click-and-drag method to move the cross hairsin the custom color field.
Adjust the color brightness using the luminosity scaleto theright. When
finished, click Add to Custom Color s to apply the color.

a. Click OK to closethe color palette.

The color choices are saved on a per user basis.
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HuSNP™ Intensity Graphs

The HUSNP intensity graphs display the cell intensity values (*.cel) for the
probe sets specified by the Alternative Block tiling strategy.

All of the graphsin a single row represent the probe sets specific for a
particular SNP allele (A or B). Each vertical pair of graphs (one pair per
column) represents a pair of probe sets or miniblock that interrogates the A
and B allele of the SNP.

Each graph contains two bars that display the cell intensities of the perfect
match (PM) and mismatch (MM) probe. The bars are ordered along the x-
axis according to the type of nucleotide at the substitution position

(Figure 11.15).

o
-]
-

4143 6
110%4.0
: l :232.8
2327.5 | &
| G8ps.3
™

t ] Base at substitution position

F03.0 =

2%L.3 ®
26504, .

j|> HuSNPA WIAF-3262 [anti-sense]

I I L
% # 4 5 8
5 B8 kg Bz §ls
= | | [ | =
Figure 11.15

HuSNP™ intensity graph (bars ordered according to base type at the substitution position)

Plotting HUSNP Intensity Graphs

1. Inthe datatree, double-click aHUSNP™ analysis output file (*.chp).
O The NAW displaysthefile.

2. Highlight the desired row(s) in the data table.

To select non-adjacent rows, press and hold the Ctrl key while you click
the desired rows. To select adjacent rows, press and hold the Shift key
while you click the first and the last row in the selection.

3. Do one of thefollowing to display the graph(s):

» Click the Graphs toolbar button D

» Right-click in the bottom pane of the NAW, then select Draw
Intensity Graphs from the shortcut menu.
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» Select Graphs - Draw Intensity Graphs from the menu bar.

The NAW displays the graphs for the probe sets that call the genotype.
It may be necessary to use the scroll bar at the right side of the NAW to
view all of theintensity graphs.

Measured Images

A measured image displays the probe set hybridization intensity data (*.dat).

Displaying M easured I mages

In the datatable, click a probe set name(s).

To select adjacent names, press and hold the Shift key while you click
thefirst and last probe set name. To select non-adjacent names, press
and hold the Ctrl key while you click the desired probe set names.

Do one of the following:

» Click the Images toolbar button =

» Right-click the selection and select Draw Measured Image from the
shortcut menu.
» Select Graphs — Measured Images from the menu bar.

O The graph panein the NAW displays the measured image
(Figure 11.16).

When an additional image is generated, the graph pane automatically
scrolls to the new image. Use the scroll bar to view all of the measured
images created during a session. The graph pane may be resized as
described in Appendix K.
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#0253l o il B

.E _ IJ-. B Match

Allele A

Allele B

I e e

Allele A Allele B

FRTEEE N N
EH E CTHENNC
HEENNENE N
ENENCE SR

Wt mu Wt mu Wt mu Wt mu Wt mu

EEANEE =%
HEEEECEE N
LN B SEWN-
RN

I»

1204-523A WIAF-39 [sense]

-. .--. .. Mismatch Intensity: 631 - 22111

1204-523A WIAF-39 [anti-sense]

.. .. -. .. Mismatch Intensity: 762 - 46153

cyp450 G2064A2 [sense)
Intensity: 375 - 1535

cyp450 G2064A-NC1 [anti-sense)
Intensity: 369 - 2548

Wt mu Wt mu Wt mu Wt mu Wt mu hd
| | »
Experiment | Label | Call | Fool | Chromoso... | EstGenDist |‘
1204-5234 WwilAF-2100 B 19
1204-5234 WIAF-1577 B &1 1 259,69
1204-5234 wlAF-1525 &8 &11 1 11850
cypd5l C188T WwT
cypd5l GI7TIC WwT
cypd5l AI072G WwT
cypd5l C11277 WwT =
cyp450 179507 T -]

|Nucledtide Analysis: A Blocks | #Rows: 1612 |—

Figure 11.16

Nucleotide Analysis window (NAW), measured images from a HUSNP™ and CYP450 probe

array

Removing Graphs and
Measured Images

Removing All Graphs or Images

1. Right-click the graph pane.

2. Click Clear All Graphsin the shortcut menu. Alternatively, select
Graphs - Clear All Graphs from the menu bar.
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Removing Selected Graphs or Images
1. Double-click the graph(s) or image(s)
O Thisdraws an outline around the selected graph or image.
2. Do oneof thefollowing:

« Click the Clear toolbar button &#.

» Right=click the graph pane and select Clear — Selected Graphs from
the shortcut menu.

» Select Graphs — Clear Selected Graphs from the menu bar.

Genotyping Analysis
Reports

Microarray Suite generates areport (*.rpt) from an analysis output file
(*.chp).

Generate report
(*.rpt)

Figure 11.17
Assay & analysis flow chart
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CYP450 Report
The CY P450 report (Figure 11.18) includes the;

= name and location of the analysis output file (*.chp)
= probe array type and experiment name
= genotypes for the CYP2D6 and CYP2C19 gene

To generate the report:

1. Inthedatatree, right-click a CY P450 analysis output file (*.chp) and
select Report from the shortcut menu.

O Thisdisplaysthe report in the main display area.
2. To best view the CY P450 report:

a. Use Courier New font (10 point) (select View — Set Font from the
menu bar).

b. Set thetab stopsset at 14 (select View — Set Tab Stops from the
menu bar).
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+1

Algorichm: ElockRatiolCall
Alg parameters: None
cypd 50 Gene:CYPEDS
Genotype: CYPEZDE*Z /CTPDEZDE* 1A
Discrimination ALLELE LOOEUP TAELE

Polymorphi=m Call Quality 1 £ 3 44 4B 4C 4D 4E 64 6B 7 8 9 10& 10E 11
Clg8s8T T L+ 41 41+ +1 | | O O O N I |
Ga71lC T I | | | | | | [ | |
AlOTEG T | B o I | | | | | | | |
Cl1z7T T [ | | | I+ | | [ I+ 1
1735DT wT [ | | | | | [ I I I | |
Gl742C HET I 1+ 1 +1 I +1 +1 +1 | I+ 1+ 1+ 1
Gl846T T I | | | | | | [k | |
Glo344 T [ O T (O o B I O I A | | | | |
GEOEdh T [ | | | | | | [ O I | |
ZE3TDA T (R | | | | | | [ | |
ZT701-Z703DAGA WT I | | | | | | [ | |
CEZ338T HET I+ 1 1 | | | |+l | II+1 1 | |
AZ0E3C T I | | | | | | I+1 1 1 | |
T3ISTEC T I | I +1 | | | | | |
G4zEa0 HET LI+l 1+ +1 +1 +] 4] | I+ 0+ 1+
cypd50 Gene:CYPZCLR

- *
Benotype:CYPZCLS™L Discrimination ALLELE LOOKEUP TAELE
Polvmorphism Call Quality z 2
CYPEC19-M1 T I+1 1
CYPEC19-MEA T [
CYPEC13-MZE T I I+1

Figure 11.18
CYP450 report
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Polymorphism Describes the polymorphisms detected by the
GeneChip® CY P450 probe array (for example, C188T
indicates a base change from C to T at nucleotide
position 188; DAGA indicates the triple base deletion
AGA).

Call Displays the genotype call for each polymorphism (WT
= wildtype, HET = heterozygous, MUT = homozygous
mutant, or N = no call).

Discrimination A measure of how well the cell intensity values

Quality discriminate between the wildtype and non-wildtype
probes in a probe set. The column displays L ow if the
discrimination quality islow for WT, HET, or MUT
cals.

Thetwo Allele Lookup tables display the mutations that define the alleles of
the CYP2D6 and CY P2C19 gene. The tables may be used to confirm the
genotype calls made by the software. Thefirst row of thetableliststhe alele
names. Inthe CY P2D6 Allele Lookup table, 1 isthewildtype, 2 isallele 2 of
the CYP2D6 gene (or CY P2D6*2), 3isalele 3 of the CYP2D6 gene (or
CYP2D6*3), and so on.

The column associated with the allele name contains a + for each
polymorphic mutation required to call that particular allele. For example, in
the CY P450 report shown in Figure 11.18, allele 2 is defined by 3 mutations:
G1749C (G changesto C at nucleotide position 1749), C2938T, and
(G4268C. Since the target contained a mutation at each of these polymorphic
locations (the call is heterozygous), the haplotypeis CY P2D6*2. The
remaining haplotype is wildtype (CY P2D6* 1A) and the genotype is
CYP2D6*2/ CYP2D6* 1A).
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Mapping Report

The mapping report for the GeneChip® HUSNP™ probe array (Figure 11.19)
includes the percentage of SNPs assigned to a genotype and the percentage
of each genotype call for the array as well as per primer pool. This provides
both a global and alocalized assessment of assay performance.

The mapping report displays the probe array type and the name of the
analysis output file (*.chp) examined, the algorithm type and version, and
the values specified for the user-modifiable agorithm parameters
(NumStdCutoff, Scutoff, and MinMBNum).

In the report, the probe array summary displays the correlation coefficient of
hybridization intensity data scanned at 530 and 570 nm, the maximum and
median intensity for the array, and the genotype calls for the array.

The pool summary displays the percentage of genotype callsfor each primer
pool (A0l — A21) in the assay.

To generate the report:

1. Inthedatatree, right-click aHUSNP™ analysis output file (*.chp) and
select Report from the shortcut menu.

O Thisdisplaysthe report in the main display area.
2. To best view the HUSNP report:

a. UseArial font (10 point) (select View — Set Font from the menu
bar).

b. Set thetab stopsset at 10 (select View — Set Tab Stops from the
menu bar).
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ReporType: Mapping Report
Date: 11:21AM 06/ 972001
Filenarne: HuSNP4B.CHP
Probe Array Type: HuSMP

Algarithm: Genotyping

Alg version: 4.0

Alg parameters:

NﬁmStdCutDﬁﬂ.SD SCutoft=1.30 MinMBMNum=3

Probe Array Summary:

CorrelationCoefficient=0.999

MaxIntensity=15807.0
Medianlintensity=737.6

%Pass 883
Yl 288
Y%AB

%B 289
%AB_A
%AB_B
%MaSignal

Poal Summary:

Poal %Pass
A1 97 .9
A2 955
A3 892
ADd 855
A0S 86.1
ADG 845
207 a0.0
A0E 78.8
A9 o902
Al10 95.5
AT1 81.4
A12 o7 .4
Al3 955
Ald 91.4
AlG 959
AlE 921
A7 91.0
Al 700
A19 922
AZ0 £9.2
A1 29.0
Total 883
Figure 11.19

Mapping report

293

0.6
0.7
"7

%A
27
40.0
27
6.3
278
31.0
J6.0
275
250
271
256
39.0
34.1
24.3
274
21.1
30.58
14.0
35.3
15.4
256
28.8

%AB
447
294
259
237
250
324
253
26.3
26.8
306
24.4
286
285
31.4
34.2
35.2
346
12.0
275
28.2
12.8
29.3

%B

245
259
325
34.2
33.3
18.3
18.7
2245
329
376
29.1
286
307
357
314
316
256
440
255
231
205
2349

%AB A %AB B %NoSignal

0.0

0.0

21
345
10.8
14.5
13.9
15.5
200
21.3
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% Pass The percentage of SNPs assigned a genotype.

%A The percentage of homozygous A genotypes.

%AB The percentage of heterozygous AB genotypes.

%B The percentage of homozygous B genotypes.

%AB_A The percentage of genotypes that could be AB or A (the
two possible calls could not be distinguished).

% AB B The percentage of genotypes that could be AB or B (the

two possible calls could not be distinguished).
% NoSignal  The percentage of genotypes that could not be called.

Genotyping Analysis Viewer Report

The Genotyping (GT) Viewer analyzes Affymetrix® HUSNP™ *.cel filesto
generate the GT Viewer report that provides arelative allele signal (RAS)
for each HUSNP™ marker. The RAS, a metric derived from the observed
hybridization signals, is a quantitative representation of the two possible
alleles. It is expressed as a val ue between zero and one.

The RAStends to segregate into three distinct clustersthat correspond to the
three bialelic genotypes for amarker (AA, AB, BB). A RAS close to zero
indicates a predominance of B allele, RAS close to one indicates a
predominance of A alele, and an intermediate RAS indicates signal derived
from both alleles.

The GT viewer comparesthe RAS of a control and an experimental sample,
enabling you to detect alelic shifts between the two samples. The GT
Viewer report displays the change in RAS in the DeltaRAS column. The
additional SdUnit column reports an approximate normalization of delta
RAS based on observed standard deviations for RAS values for each SNP.
Alternatively, the GT Viewer report can use a custom set of user-defined
standard deviation values. Appendix | providesinformation on how to make
acustomized table.

Selecting Céll Intensity Filesfor the GT Viewer Report

The following procedure alows you to select a control and experimental
HUSNP™ cell intensity file for the report.
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1. Inthe Microarray Suite shortcut bar, click GT viewer 3
Alternatively, select Run - GT Viewer from the menu bar.

O Thisdisplaysthe GT viewer (Figure 11.20).

Rx @2

'&' CEL File | B CEL Fil | output |

Figure 11.20
GT Viewer

2. Useone of the following methods to select a control and experimental
HUSNP™ cell intensity file for the report.

V NDtE Add the control sample *.cel to the GT Viewer first, then the experiment
*.cel. You need only select the A or B *.cel file. The other member of the

*.cel file pair is automatically placed in the GT viewer.

» Drag the control sample *.cel from the data file tree to the GT
Viewer, then drag the experiment *.cel from the data file tree to the
GT Viewer.

» In the GT Viewer, click the Add toolbar button . then double-click
the control sample *.cel in the Open dialog box that appears. Repeat
to select the experiment *.cel.

» Select Edit — Add Cell File from the menu bar, then select the
control sample *.cel file from the Open dialog box that appears.
Repeat to select the experiment *.cel.

O TheGT Viewer displays the selected *.cdl files and the default

output name for the genotyping analysis viewer report (*.rpt)
(Figure 11.21).
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BX e®c

"' CEL Flle | B CEL File |_output

r@ dihge import file diry1204-5224,CEL d:hge import File dir1 204-5228.CEL dilge import file diry1204-522 RPT
r@ dihge import file diry1204-5234,CEL d:hge import File dir1 204-5238.CEL dilge import file diry1204-522 RPT

Figure 11.21
GT Viewer, control sample *.cel (top) and experiment *.cel (bottom)

If only one sample is added to the GT Viewer (A*.cel and B*.cel for the
sample), the Genotyping Analysis Viewer Report displays RAS, but not
Delta RAS for each HuSNP™ marker.

To remove a*.cel file pair from the GT Viewer, click the *.cel, then

click the Remove toolbar button ‘.Mf or select Edit —~ Remove Cell File
from the menu bar.

To change the default output name (*.rpt):

a. Double-click the default *.rpt name or select Edit — Rename
Output File from the menu bar.

b. Enter anew name for the report (*.rpt).

Click the Analyze toolbar button '!i
O Thereport isautomatically displayed in the main display area

(Figure 11.22).
To quit an analysisin process, click the Stop toolbar button =
To best view the Genotyping Analysis Viewer report:

a. UseArial font (10 point) (select View — Set Font from the menu
bar).

b. Setthetab stopsat 15 (select View — Set Tab Stops from the menu
bar).
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CEL Filenames (1st Pair) R1_030801A.CEL, R1_030801B.CEL
CEL Filenames {2nd Pair), R2_030801A.CEL, R2_0308018.CEL
Probe Array Type: HuSNP

Algorithm: Genotyping

Alg parameters:  NumStdCutof=1.50 SCutoff=1.30 MinMBNum=3

R1_030801 R2_030801 R1_030801__R2_030801
Marker Chromosome EstGenDist Call RAS1 RAS2 Call RAS1 RAS2 Delta RAS StdUnits
WIAF-3313 20 22.00 A 1.000 -1000 A 1.000 -1000 0.000 -1000
WWIAF-3821 4 125.80 B 0.000 -1000 B 0.000 -1000 0.000 -1000
WIAF-3818 4 125.80 B 0.032 -1000 B 0.076 -1000 0.043 -1000
WIAF-3271 2 180.30 AB 0.671 -1000 AB 0726 -1000 0.055 1.658
WIAF-2729 AB 0.731 -1000 AB 0.768 -1000 0.037 0.970
WIAF-548 5 102.50 NoSignal 9 -1000 NoSignal 9 -1000 9 -1000
WIAF-287 5 121.60 B 0.114 -1000 NoSignal 0.191 -1000 0.078 -1000
WIAF-272 10 31.50 NoSignal 0.228 -1000 NoSignal 0.269 -1000 0.041 -1000
WIAF-1918 12 122.80 B 0.089 -1000 B 0.141 -1000 0.053 -1000
WWIAF-1904 22 41.80 A 0.880 -1000 A 0.921 -1000 0.041 -1000
WWIAF-1362 8 62.50 B 0.052 -1000 B 0.091 -1000 0.033 -1000
WIAF-1634 9 64.10 B 0.000 -1000 B 0.039 -1000 0.033 -1000
WWIAF-2460 A 0.931 -1000 A 1.000 -1000 0.003 -1000
WIAF-2184 19 42.20 B 0.000 -1000 B 0.000 -1000 0.000 -1000
WIAF-2189 7 5.20 A 0.963 -1000 A 1.000 -1000 0.037 -1000
WIAF-2180 X 11.10 AB 0.557 -1000 AB 0.584 -1000 0.027 0.789
WIAF-3540 B 47.00 NoSignal 0.943 -1000 A 0.929 -1000 0.018 -1000
WWIAF-3542 10 31.80 A 0.693 -1000 A 0746 -1000 0.053 -1000
WWIAF-3537 10 17.30 NoSignal 0932 -1000 A 0.903 -1000 0.023 -1000
WIAF-3272 1 160.50 B 0.013 -1000 B 0.010 -1000 0.003 -1000
WIAF-3268 13 77.10 g 0.151 -1000 B 0.198 -1000 0.043 -1000
WWIAF-2999 NoSignal 0.055 -1000 B 0.080 -1000 0.025 -1000
WIAF-2730 AB 0.487 -1000 AB 0515 -1000 0.028 1.461

Figure 11.22
Genotyping analysis viewer report

Marker The identifier for the SNP.
Chromosome The number or name of the chromosome that contains the
SNP.

EstGenDist  The estimated chromosomal location of the SNP expressed
in centiMorgans. Genetic distances are measured from the
top of the chromosome’s short arm. A large set of markers
including the SNPs were physically mapped onto radiation
hybrid panels. The physical locations of the SNP markers
were integrated into the genetic map to obtain the
Estimated Genetic Distances.

Cal The algorithm generates six possible calls: (1) A
(homozygous A dlele), (2) B (homozygous B alde), (3)
AB (heterozygous), (4) AB_A (two possible genotypes AB
or A that could not be distinguished), (5) AB_B (two
possible genotypes AB or B that could not be
distinguished), or (6) No Signal (insufficient data passed
the quality tests to perform an analysis).

AFFYMETRIX,
[



286 CHAPTER 11 Genotyping Analysis

RAS1 Therelative allele signal for the first used block of the SNP.

RAS 2 Therelative allele signal for the second used block of the
SNP, if asecond block exists. Note: a second block may
exist, but may not be used for making a genotype call.

DeltaRAS  The difference between the control and experimental RAS
for each HUSNP™ marker.

StdUnits The normalized DeltaRAS using the observed RAS
standard deviation in heterozygotes. (See Appendix | for
information on StdUnits.)

‘/ Note A HuSNP™ marker may have a sense and an anti-sense block tiled on
the array. When both sense and antisense blocks are present, the values

are reported in the RAS1 and RAS2 columns.

A RAS of -1000 indicates the block does not exist or is not used to
determine the call. A RAS of -9 indicates the block failed quality control.









= Hybridization Analysis

This chapter explains how to determine the cell intensities and
background values for each probe on the GeneChip® GenFlex™ tag
array. When the hybridization analysis is completed, the
Hybridization Analysis window (HAW) displays the analysis output
file (*.chp).

Running a Hybridization
Analysis

To run ahybridization analysis, do one of the following:

« Right-click the desired cell intensity file (*.cel) in the datafile tree and
select Analyze from the shortcut menu.

» If theimage (*.cel) isdisplayed, click the Analyze toolbar button [z&l or
select Run — Analysis from the menu bar.

« Select File -~ Analyze from the menu bar, then double-click the *.cel in
the Analyze dialog box that appears.

The status log displays:

» the name of the analysis output file (*.chp)
» the location of the *.chp
» a message indicating when the analysis is completed

If the status bar is not displayed, click the Status log toolbar button = or
select View — Status Bar from the menu bar.

When the analysis is finished, the Hybridization Analysis window (HAW)
displays the output analysisfile (*.chp) (Figure 12.1). If the HAW is already
open, the results are added to the open window. It may be necessary to use
the scroll bars at the bottom and right side of the HAW to see the newly
added results.
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B X |
11034052 ﬁ’
PM | MM [ CPM | CMM | EG
ControlS {00001 | GATTCACACTRACCCATGTA B8 11 15 115
ConiolSet00002 | TAAATAGATTGGAGACGCGC 171 30 4 113
ConiolSetl0003 | GEATTAGAAGGTCTREACTA |34 11 6 115

15
15

Control5etd0004 | ATTGRCATAACGTATTGCGE | 93 19 2

Control5etd0005 | CAGGACTGAAGATCGAGTAC | 63 22 2

Control5etd0005 | TAGAGTCAGTCATAGCTCGS | 204 &0 1 115

Cortrol5et00007 | TTTATCGTAGCTGGCTGCCT | 127 21 5 21 115

Control5et00008 | AGGATTAGAACCTACGCACT | 122 28 3 3 15
3
1
1
7

R @ m =

ControlSetD0003 | GLCGTGAGACCACTGTACTA 161 24 1
Conrol5etD0010 | GACGCTGAATCCTATTGACA 175 44 3w 13
ControlSetD0011 | CGCCTASGGATCRTGAAGTA [178 1 1 " s

Control5et00012 | CRACGACGAAGCTGCATGAS 507 138 14 115
Control5et00013 | ACTOGAATAACAGCATCTCS | 222 63 5 9 115
Control5et00014 | COCGTAAGCATGGCACAGAT | M8 176 13 10 ERES
Figure 12.1

Hybridization Analysis window (HAW)

Each row in the HAW displays the probe set identifier and the perfect match
(PM) sequence.

PM The background-subtracted intensity for the perfect match probe
that is a unique 20-mer oligonuclectide designed to be perfectly
complementary to a reference sequence.

MM  The background-subtracted intensity for the mismatch probe that
contains amismatch to the PM at position 10.

CPM  The background-subtracted intensity for the probe complementary
to the PM.

CPM  The background-subtracted intensity for the probe complementary
to the MM.

BG Background computed for the array.
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Hybridization Analysis
Window (HAW)

Exporting Data

Copying Data

You can export hybridization datato atab delimited text file (*.txt).
1. Open the hybridization analysis output file (*.chp).

2. Seect File » Save Asfrom the menu bar.
0 The Export As dialog box appears (Figure 12.2).

Export As...
Save in: I@ Data

2] 1105-4-05.tat
Z] & B.02THT

File name: I lﬂl
Save as lype: ITexl Files [ tat] j Cancel |
Figure 12.2

Export As dialog box

3. Enter aname for the text file in the File name box, then click Save.

You can copy al or selected portions of the HAW data table to the system
clipboard and paste the copied data into other applications.

1. Highlight the data of interest in the table.

To select non-adjacent rows, press and hold the Ctrl key while you click
the desired rows. To select adjacent rows, press and hold the Shift key
while you click the first and the last row in the selection.

2. Click the Copy toolbar button B2 Alternativel y, right-click the HAW,
then click Copy in the shortcut menu or select Edit — Copy from the
menu bar.

AFFYMETRIX,
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Removing Data

Find Feature

To remove experiments from the HAW data table (equivalent to closing the
*.chp file), do one of the following:

» Right-click the HAW, then select Remove Experiments and the
experiment name from the shortcut menu.

» Click the Remove toolbar button }( or select Edit -~ Remove
Experiments from the menu bar.
O The Select Experiments to Remove dialog box appears (Figure 12.3).

» Choose the experiment name, then click OK.

Select Experiments to Remove *

()8 | Cancel |

Figure 12.3
Select Experiments to Remove dialog box

The Find feature searches the probe set identifier and the probe sequence
columns.

1. Do one of the following:

» Click the Find toolbar button ﬁ

= Right-click the HAW, then click Find in the shortcut menu.
» Select Edit — Find from the menu bar.

0 TheFind dialog box appears (Figure 12.4).

i

Find what  [iactcctga
™ Match entire cell bt Direction Cancel

I Match case © Up & Down

Figure 12.4

Find dialog box
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2. Enter thedesired text for the search (up to 256 alphanumeric characters)
in the Find What box, then click Find Next to view the first search

result.
V Note The Find command finds all strings that match the text string for the
search in the probe set column or the probe sequence column. For

example, using the Find command to search for the text string 12 would
find ProbeSet 00012 and ProbeSet00112 as well as other occurrences of

12.

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

AFFYMETRIX,
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= Batch Analysis

Batch analysis is a convenient way to analyze the cell intensity data
(*.cel) from many different experiments and to generate analysis
output files (*.chp) with unattended operation.

Analyze *.cel
(save results to *.chp)

Figure 13.1
Assay & analysis flow chart

Opening the Batch Analysis
Window

Do either of the following to open the Batch Analysis window:

» In the Microarray Suite shortcut bar, click Batch Analysis %
» Select Run - Batch Analysis from the menu bar.
0 The Batch Analysis window opens (Figure 13.2 and Figure 13.3).
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RX|&e 8

Inpuk I Cukput: I Baseline

Figure 13.2
Batch analysis window, disk files mode

RX & o B
Input I Cubpuk User set Easeline
Figure 13.3

Batch Analysis window, LIMS mode
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Selecting Files for Batch
Analysis (Disk Files Mode)

In disk files mode, cdll intensity file (*.cel) or analysis output (*.chp) from
different probe array types may be selected for batch analysis. If you select
*.chp files, Microarray Suite automatically places the parent *.cel files and
baseline *.chp files (if applicable) in the batch analysis window.

Using the Drag-and-Drop Method

1. Dragthecdl intensity file (*.cel) or analysis output file (*.chp) from the
datafile tree to the Batch Analysis window.

2. Repeat the drag-and-drop operation to select the remaining files for the
batch analysis (Figure 13.5).

Using the Toolbar or Menu Commands

1. Click the Add toolbar button I or select Edit — Add Item from the
menu bar.

O AnOpendiaog of *.cel files appears (Figure 13.4).

2lx
Look jr: | 3 GC Impot File Dir -] « Bt &
| n912v51.CEL ] 1204-5244.CFL -] Analysisz.CEL
] 1109-A-05a,CEL ] 1204-524B.CEL [ cyps0.cEL
|~] 1204-5228.CEL "] eBCP20-200.CEL |- Hrv.ceL
[~]1204-5228.CEL A e.cEL |1 Hue&00_expression
[ 1204-5238. CEL =) _s.ceL [ mo0z, CEL
[ 1204-5238. CEL =] CEL [ ro04, CEL
< | o]
File name: Open I
Files of type: |Intensity Files (*CEL) 4| Caneel |

#

Figure 13.4
Open dialog box
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2. Select the*.cel or *.chp files of interest.

To select contiguous files, press and hold the Shift key while you click
thefirst and last filein the selection or press and hold the Ctrl key while
you click noncontiguous files.

3. Click Open

O Thisaddsthe selected *.cel filesto the Batch Analysis window
(Figure 13.5).

! CAUTI Batch analysis will overwrite previous analysis output results (*.chp).

The batch analysis window displays previously analyzed *.cel filesin
red to indicate that the existing *.chp will be overwritten. To reanalyze
experiments without overwriting existing *.chp files, specify adifferent
name for the analysis output (*.chp) from the batch analysis. (See the
section Renaming Results from Batch Analysis, on page 308.)

| RS ¥ )

I Input | Output | Easeline

€= di\oc import file diriNO0Z, CEL diige impart file diriko0z CHP

% dige impoart file diriMO04, CEL diige import file diryNO04.CHP

€= di\oc import file dirfiNODE, CEL diiae impart file dirikO0&,CHP

KN L
Figure 13.5

Batch Analysis window, disk files mode

Selecting the Baseline for Comparison Expression Analysis

1. Inthe Batch Analysis window, double-click in the baseline column of
the *.cel file for the comparison expression analysis (Figure 13.6).
Alternatively, click the *.cel file and choose Edit — Select Baseline
from the menu bar.

O An Opendiaog box of *.chp files appears (Figure 13.7).
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BX |8 8

| nput

l Output I Baseline

& di\gcimport file diriNO02, CEL
& digcimport file dir\NO04, CEL
&= di\gc import file diriNODG6, CEL

<

dtigc import: file dir\N002, CHP

di\gc import: file dir\N004, CHP
d:\ge import file diri\NO06, CHP ‘?|

Figure 13.6
Batch Analysis window

2=l
Look in: | 3 GC Impart File Div = = EF FE-
-] 0a12v51 .CHR [ 1204-5248 P ] Hrv.cre
] 1109-A-05 . CHP [+ 1204-5248.cHF HU6B00_ewpress
] 1204-5226, CHP [SEY [=]nooz.cHe
7] 1204-5228,CHP A_.CHP [ o4 cre
[] 1204-5236, CHP [=]a_wt.cHe [=]nonaas.cHe
] 1204-5238. CHR CypASOLCHR =] wovs.cHe
| i

File name: I

Open I

Files of type:  [nalysis Fiesults Files = CHP) 2| Cancel
.

Figure 13.7
Open dialog box

2. Double-click the baseline *.chp file.
O The Batch Analysis window displays the baseline *.chp file
(Figure 13.8).

BX|&e B

| Oukput | Baseline

Input

&= dige import file diri0oz, CEL
& di\ge impart file diriW004, CEL
&= dige import file diri00g, CEL

|

dihgc import: file dir\kO02.CHP

divac impart: file dir\NOD4, CHP
di\gc import file dir\kO0g . CHP D45 Import File DirlHUSS00_expression, CHP

Figure 13.8

Batch Analysis window
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3.

To clear abaseline from the batch analysis window, right-click the
baseline file and select Clear Baseline from the shortcut menu.
Alternatively, click the baseline file and select Edit — Clear Baseline
from the menu bar.

Selecting Files for Batch
Analysis (LIMS Mode)

In LIMS mode, batch analysisis available for expression data only. If you
select *.chp files, Microarray Suite automatically placesthe parent *.cel files
and baseline *.chp files (if applicable) in the Batch Analysis window.

Using the Drag-and-Drop Method

Drag the cell intensity file (*.cel) or analysis output file (*.chp from the
datafile tree to the Batch Analysis window.

Repeat the drag-and-drop operation to select the remaining files for the
batch analysis (Figure 13.5).

Using the Toolbar or Menu Commands

Click the Add toolbar button . or select Edit — Add Item from the
menu bar.

O The Add Cell/Chip Files dialog box appears (Figure 13.9).

Click Detailsto display experiment and sample information for each
file.
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File Mame [172] | Sample Mame | Experiment | Sample Project | Sample Ty File Mame [172] :I
MO02.CEL st0801_Impo...  WOD2 stProject stSample MOoZ2.CEL

MO04.CEL st0801_Impo...  WOD4 stProject stSample MOoo4.CEL

MOD4A5 CEL st0801_Impo...  MOD4AS stProject stSample __ MO04AS CEL 1
MO0E.CEL st0801_Impo...  MWOODB stProject stSample MOOG.CEL

MODEAS.CEL st0801_Impo...  MOOBAS stProject stSample MOOEAS.CEL

MOOS.CEL st0801_Impo...  MODS stProject stSample MOOB.CEL

MO08asz CEL st0B01 _Impo.. WNOOBas stProject stSample < MO0Ba= CEL <
ME1nCFL <HIAM Irome NN <tPrriect =5 amnle MOnCFEl

< r 3 4| | 2

File name: I QK I File name: I QK |
Files of Type: | CEL Files [*.CEL) =l Cancel | Files of Type:  |CEL Files [+ CEL) =l Cancel |
Filters> | aci

Figure 13.9
Add Cell/Chip Files dialog box, LIMS mode, Details view (left) and List view (right)

2. Tofilter thefilesin the Add Cell/Chip Files dialog box:

a. Click Filter.
O Thisdisplays the advanced filter (Figure 13.10).

b. Make selections from the drop-down lists.

c. Click Apply.

AFFYMETRIX,
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I Add Cellf/Chip Files X
File Mame [172] | Sample Mame | E xperiment | Sample F'roiec:tl Sample T_upe;l
MO02.CEL =t08071 _Imp...  NOO2 stProject stSample
MO04.CEL =t08071 _Imp...  NOOD4 stProject stSample
MO0445 CEL =t0801 _Irmp...  NOD4AS stProject stSample
MO0E.CEL =t08071 _Irmp...  NOOB stProject st5ample
MOOGAS.CEL st0801 _Imp... MWOOBAS stProject stSample
MO0B.CEL st0801 _Imp... WOOE stProject ztSample
MO0Bas.CEL st0801 _Imp...  MOD8as stProject ztSample
MOANCFI <HIRM I KON =HPrniert =S amnle b
4] »

File narme: I
Files of Type: [ CEL Files [+ CEL)
Advanced Filker
Sample Project: Sample Type: Sample Mame:
|[AII Projects] =l |[AII Types] =l |[AII Samples] =l
Aszzay Type: Probe &rray Type: User:
I[AII Types] LI I[All Types] LI Il-"—\ll Usgers] LI
Experiment:
I[AII E=periments] Apply |

Figure 13.10

Add Cell File dialog box, advanced filter

3. Select thefilesfor the batch analysis, then click OK.

To select adjacent files, press and hold the Shift key while you click the
first and last file in the selection. To select non-adjacent files, press and
hold the Ctrl key while you click thefiles.

0 Thisaddsthe selected *.cel filesto the Batch Analysis window

(Figure 13.11).

I CAUTI Batch analysis will overwrite previous analysis output results (*.chp).

The Batch Analysis window displays previously analyzed *.cdl filesin
red to indicate that the existing *.chp will be overwritten. To reanalyze
experiments without overwriting existing *.chp files, specify adifferent
name for the analysis output (*.chp) from the batch analysis. (See the
section Renaming Results from Batch Analysis, on page 308.)
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I RSk X¥ )

I Input | Cutpuk | User seb | Easeline |
&= HG_1195A. CEL Hia_LIs54. CHP <default=

&= HuGeneFL CEL HuGeneFL.CHP <default=

Figure 13.11

Batch Analysis window (LIMS mode), *.cel files selected for batch analysis

Selecting a User Set for Expression Analysis

A user set specifies the expression analysis settings (scaling, normalization,
probe masks, baseline files, values for user-modifiable expression algorithm
parameters). See the Affymetrix® LIMS User Guide for more information
about user sets.

In a batch analysis, the settings for the default user set are specified in
the Expression Analysis Settings dialog. The default user set is not the
user set specified during experiment setup.

1. To select other than the default user set, double-click the User set
column.
O Thisdisplaysadrop-down list of available user sets (Figure 13.12).

If a user set with a baseline file is selected and the field under the
baseline column is empty, the baseline file from the user set is used
during the analysis.

R &c 8
Inpuk | Oukpuk I Lser set I Baseline I
&5 HG_UI9SA, CEL HG_LI954, CHP <default=

< I - [

Figure 13.12
Batch Analysis window (LIMS mode), drop-down list of User sets
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2. Select auser set from the drop-down list. Alternatively, highlight the
*.cel file of interest, select Edit — Select User Set from the menu bar,
then make a selection from the drop-down list.

Selecting a Baseline for a Comparison Expression Analysis

1. Inthe Batch Analysis window, double-click in the baseline column of
the *.cel file for the comparison expression analysis (Figure 13.13).

Alternatively, select the *.cel file of interest and choose Edit — Select
Baseline from the menu bar.

O The Select Baseline File dialog box appears (Figure 13.14).

Bx| &c 8
| Input | Qukput I User set | Baseline I
% HG_U954,CEL HG_U9s4, CHP <default=

QS e N R | —
*

Figure 13.13
Batch Analysis window, LIMS mode

Select Baseline File X Select Baseline File b

File Mame [3] | - File Mame [3 Sample Name | Experiment | Sample Project

MO0Z.CHP MO0Z.CHP Mormal Mooz Cell Cycle Tissue
MO04.CHP MO04.CHP Mormal Hood Cell Cycle Tissue
MO0445 CHP MO0445 CHP Marmal MHO0445 Cell Cycle Tizzue
MO0E.CHF MO0E.CHF Mormal MO0g Cell Cycle Tissue
MO0BAS.CHP MO0BAS. CHP Mormal MOOBAS Cell Cycle Tissue
TO00.CHP TOOO.CHP Tumor Toon Cell Cycle Tissue
TO00A5.CHP — TOOO&AS.CHP Tumor TOO00A5 Cell Cycle Tissue
TODZ2.CHP TFI!ﬂ') CHR Tornor Ton? Cell Cocls TiQewilLI
T00243.CHP = ‘ | B

File name: | [iT3 | File name: | oK. |
Files of Type: | CHP Files [*.CHF) =l Cancel | Files of Type: |CHP Files [*.CHF) =l Cancel |
B Filters > | _| = Filters > |
Figure 13.14
Select Baseline File dialog box, List view (left) and Details view (right)
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2. Click Detailsto display experiment and sample information for each

file.
3. Tofilter thefilesin the Add Cell File dialog box:
a. Click Filter.

O Thisdisplaysthe advanced filter (Figure 13.15).

b. Make selections from the drop-down lists.

c. Click Apply.
Select Baseline File X

File Name [9 Sample Name | Experiment | Sample Project

MNOOZCHP Mormal Nooz2 Cell Cycle Tissue
MO04.CHFP Mormal MNOoo4 Cell Cycle Tigzue
MHO0445 CHP Mormal MHOD4a5 Cell Cycle Tissue
MO0E.CHP Mormal MOOE Cell Cycle Tissue
MO0BAS CHP Marmal MOOEAS Cell Cycle Tizzue
TO00.CHP Turmor TOO0 Cell Cycle Tizzue
TO00AS CHP Tumar TOoOoQAS Cell Cycle Tissue
TFI!ﬂ'J rHP Tornne Tnn? Cell Corla I Tiequilj
4 »

File name: | Ok |
Files of Type: IEHF' Files [*.CHP] j Cancel |

—Adwanced Filker

Sample Project: Sample Type: Sample Mame:

| Cell Cycle ] A Types] | ians amples] =l
Azzay Tope: Frobe Array Type: Uzer:

|[AII Types] =l IHuBSUU =l |[AII Isers] =l
Experiment;:

[All Experiments] Apply |

Figure 13.15
Select Baseline dialog box, advanced filter

a. Double-click the*.chp for the baseline.

0 The Batch Analysis window displays the baseline *.chp file
(Figure 13.16).
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Rx &8
Inpuk | Cukpuk | |Iser set | Baseline
@ HG_ 19548, CEL Hiz_LI954, CHP zdefault >
@ HuGeneFL.CEL HuGeneFL, CHF <default = NO02.CHP
Figure 13.16

Batch Analysis window (LIMS mode), baseline file selected

5. To clear abaseline from the batch analysis window, right-click the
baseline file and select Clear Baseline from the shortcut menu.

Alternatively, click the baseline file and select Edit — Clear Baseline
from the menu bar.

Renaming Results from
Batch Analysis

To reanalyze experiments without overwriting existing analysis output
(*.chp), rename the output * .chp files from the batch anaysis.

Renaming Results Automatically

If you select *.cel filesfor batch analysis, Microarray Suite can
automatically rename al of the output *.chp files by adding a user-specified
prefix and/or suffix to the file name.

If you select *.chp files for batch analysis, the prefix or suffix are not
applied to the output *.chp file name.

1. Click the Options toolbar button }@ or select View — Optionsfrom
the menu bar.

0 The Batch Analysis Options dialog box appears (Figure 13.17).
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Batch Analysis Dptions X|

Output File Maming
[ Prefix I

I~ Eutfis [

Mote: Prefis and Suffix are only applied when adding CEL Files.

Ok I Cancel |

Figure 13.17
Batch Analysis Options dialog box

2. To add aprefix to the *.chp file name, choose the Prefix option and
enter aprefix for the file name in the associated box.

3. To add asuffix to the *.chp file name, choose the Suffix option and
enter asuffix for the file name in the associated box.
a. Click OK.

0 When a*.cel isplaced in the Batch Analysis window, the user-
specified prefix and/or suffix is automatically added to the output
*.chp file name.

Renaming Results Individually

You can individually rename output *.chp files from the batch analysis.

Editing the Output *.chp File Name

To edit the default *.chp file name, do either of the following:

» Double-click the *.chp file name in the Batch Analysis window and enter a
new name.

» Select the *.cel file of interest in the Batch Analysis window, select Edit
- Rename Output File from the menu bar, and enter a new name.

Adding a Prefix or Suffix to the Output *.chp File Name

1. Inthe Batch Analysis window, use one of the following methods to
select one or more output *.chp.

» To select all files, right-click a file and click Select All in the shortcut
menu. Alternatively, select View - Select All from the menu bar.

AFFYMETRIX,
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» To select adjacent files, press and hold the Shift key while you click
the first and last file in the selection.

= To select non-adjacent files, press and hold the Ctrl key while you
click the files.

2. Right-click the selected *.chp(s) and select Set Prefix/Suffix from the
shortcut menu.

Alternatively, click the selection and select Edit - Set Prefix/Suffix
from the menu bar.

O The Set Prefix/Suffix dialog box appears (Figure 13.18).

Set Prefix/Suffiz x|

Prefix I

Suffi I

Ok I Cancel |

Figure 13.18
Set Prefix/Suffix dialog box

3. Enter aprefix and/or suffix, then click OK.

O The prefix and/or suffix are added to the selected output *.chp file
name.

Removing Files from the
Batch Analysis Window

To remove a*.cel file from the Batch Analysis window, do either of the
following:

= Select the *.cel file and click the Remove toolbar button }(

= Select the *.cel file, then select Edit — Remove Item from the menu
bar.
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Running a Batch Analysis

1. Torunthe batch analysis, click the Analyze toolbar button g
Alternatively, select Edit — Start Analysis from the menu bar.

2. To stop abatch analysisin progress, click the Stop toolbar button =
Alternatively, select Edit — Stop Analysis from the menu bar.

The software compl etes the current analysis and cancels the remaining
filesin the batch analysis queue.
Resuming a Batch Analysis

If the batch analysisisinterrupted before all analyses are completed,
Microarray Suite can resume the run and analyze the remaining *.cel filesin
the batch.

To resume a batch analysis:

1. Open the Batch Analysis window.

O The Batch Analysis window displays the remaining unanalyzed
files.

2. Click the Analyzetoolbar button %.Alternatively, select Edit — Start
Analysis from the menu bar.

Exporting a Batch File

The Batch Analysis window contents can be exported to atext file (tab
delimited *.txt). The batch file provides arecord of the analysis and can be
imported for a subsequent batch analysis.

1. Select Edit - Export Batch from the menu bar.
0 The Export Batch dialog box appears (Figure 13.19).
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I Export Batch X
Save in I@Data j gl

=] 1109.4-05.TXT
=] &_6.02tt

Save astyper [ Tewt Fies [ TT) = | Cancel |

Figure 13.19
Export Batch dialog box

2. Enter aname for the batch file, then click Save.
O Thiscreates the batch file (*.txt).

&/ Batch File Mode Export.txt - Notepad H[=] B3

File Edit Search Help

CEL CHP BF =
d:igene30itestdata\NOO4AS. CEL d:\gene30itestdata\NDO4AS. CHP DAGENESMNTESTDATAVBASELINE.CHP
d:igene30itestdata\NOOBAS. CEL d:\gene30itestdata\NDOBAS. CHP DAGENESMNTESTDATAWO04AS. CHP
divgene3Ditestdata\1204-523A.CEL  di\gene3Ditestdatai1204-S23A.CHP

& Batch LIMS Export. TXT - Notepad |_ (O] x|
File Edit Seach Help

CEL CHP PARAM SET BF =l
MNOD4AS.CEL NOD4AS.CHP <default> Marvin. CHP

TO00.CEL TO00.CHP <default>

TOO2AS.CEL TOO2AS.CHP <default>

=

Figure 13.20
Batch file (*.txt), disk files mode (top) and LIMS mode (bottom)
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Importing a Batch File

Microarray Suite can import abatch file (tab delimited * .txt) that followsthe
format shown in Figure 13.20.

To import abatch file:
1. Open the Batch Analysis window.
2. Select Edit » Import Batch from the menu bar.
O The Import Batch dialog box appears (Figure 13.21).
 [{import Batch HE

Lack in: I — Data j ﬁl

2] 1109-4-05.TXT
£] & B.02tw

Files of type:  [Test Files [~ TT) | Cancel |
Figure 13.21

Import Batch dialog box

3. Double-click the batch file (*.txt) you wish to import.
O Thisimports the batch file to the Batch Analysis window.
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® bublishing Data

In LIMS mode, Microarray Suite can copy sample and experimental
data (*.exp, *.cel, and *.chp) from the process database to a publish
database. Thisis called publishing. Published data can be queried by
the Affymetrix® Data Mining Tool (DMT) software or several other
third party analysis tools.

V NUtE In disk files mode, use Affymetrix® MicroDB® to publish data to a
database on the local workstation. (See the Affymetrix® MicroDB® User’s

Guide.) If MicroDB® is installed on the workstation, select Run —
MicroDB from the menu bar to start the program.

Selecting the Publish
Database

1. Inthe Microarray Suite shortcut bar, click Publish \:/ Alternatively,
select Run — Publish from the menu bar.

O Thisdisplaysthe publish window (Figure 14.1).

The top windowpane displays all publish databases. The bottom
windowpane displays a status log of tasks.

317



318 CHAPTER 14 Publishing Data

ERAN TR

-4 Publish

Task ID | Skakus | User | ‘workstation Description | Type | Started | Updated

4| »
|ovenarite: Mo |Publish Inkensity: No |Publish Status: Active
Figure 14.1

Publish window

2. Click the publish database destination for the data.

A yellow icon indicates the currently selected database. A gray icon
indicates an unsel ected database.

/ NOtE Each database requires a login password before publishing can proceed.
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Specifying the Task

A task consists of all data and files selected for publishing. Each individual
file or experiment to be published is called a task item. Table 14.1 shows the
data published for each type of task item.

Table 14.1
Data published for different types of task items

Task Item Files Published

Experiment *.exp

*.exp All *.cel files associated with the *.exp.
All *.chp files associated with the *.exp.

Image data file *.exp

*.dat All *.cel files associated with the *.exp.
All *.chp files associated with the *.exp.

Cell intensity file The associated *.exp.

*.cel The *.cel file.

All *.chp files associated with the *.cel file.

Analysis output file The associated *.exp.
*.chp The *.chp file.
All *.cel files associated with the *.chp.

To select the tasks, use either of the following methods:

Using the Drag-and-Drop Method

1. Dragthedesired task item from the datafile tree on to adatabaseiconin
the top pane of the publish window.

2. Repeat the drag-and-drop operation for the remaining task itemsto be
published (Figure 14.4).

Using the Add Toolbar Button

1. Click the Add toolbar button D or select Publish - Add Item from
the menu bar.

O Thisdisplaysthe Open dialog box (Figure 14.2).
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T

File Mame (3) [

MO02.CHP
MOD4.CHP
NO0445 CHP
MO0E.CHP
NO0BAS.CHP
TOO0.CHP
TO0OAS.CHP
TOOZ.CHP
TO0245.CHP

|

File name: ||

0K I

Files of Type: [CHP Files [*CHF)

Figure 14.2

j Cancel |

Filters> |

Open dialog box, list view (left) and details view (right)

File: Mame [3 Sample Mame | Ewperment | 5ample Project
MO0Z.CHP Mormal Mooz Cell Cycle Tizzue
MO04.CHP Mormal HOoo4 Cell Cycle Tissue
MO0445. CHP Marmal HO0445 Cell Cycle Tizsue
MO0E.CHP Mormal MO0E Cell Cycle Tizzue
MO0EAS.CHP Mormal MODEAS Cell Cycle Tizsue
TOOO0.CHP Tumar TOOD Cell Cycle Tizsue
TOO0AS.CHP Turnor TOOOAS Cell Cycle Tizzue =
TON? CHE Turmar Tnnz? rall Cicls Tiesiim
q | ;I_I
File name: I QK I

Files of Type: | CHP Filles [*.CHF]

j Cancel |
Filter>> |

2. Click Detailsto display experiment and sample information for each

file.

3. Tofilter thelist of filesin the Open dialog box, click Filter
O Thisdisplaysthe Filter dialog box (Figure 14.3).

T >

Experiment [9 Sample Mame | Sample Project | Sample Type | -

Mooz Mormal Cell Cycle Tizzue

MNOoo4 Mormal Cell Cpcle Tizzue

MO0445 Mormal Cell Cycle Tizzue

MNOOE Mormal Cell Cpcle Tizsue

MOOBSS Marmal Cell Cycle Tizsue

TOO0 Tumor Cell Cycle Tizzue

TOoOOsS Turnior Cell Cycle Tizsue —

Tooz Tumor Cell Cycle Tizzue

TO0245 Turnar Cell Cucle Tissue h
File name: I 0K |
Files of Type: IExperiments j Cancel |

Filker<<

—&dvanced Filker

Sample Project: Sample Type: Sample Mame:

|Cell Cycle ] A0 Types] | Jiansamples] =l

Azsay Type: Frobe Array Type: User:

[l Types) = [eaTypest = [enusers) =]

Experiment:

I[AII Experiments] Apply |

Figure 14.3

Open dialog box, advanced filter
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a. Make selections from the drop-down lists and click Apply to filter the
list.

5. Make aselection from the Files of Type drop-down list and select the
files to be published.

To select adjacent files, press and hold the Shift key while you click the
first and last file in the selection. To select non-adjacent files, press and
hold the Ctrl key while you click the files.

6. Click OK to add thefilesto the selected publish database (Figure 14.4).
7. Toremove atask item from the publish window, select the task itemin

the publish window and click the Remove button > Alternatively,
choose Publish — Remove Item from the menu bar.

OX|@ 6 |

=]

- HuBB00_expression
=8 HuB&00_expression, CEL
“ogil) HUBB00_expressian. CHP

Task ID | Status | User | ‘Workstation Description | Type | Starked | Updated

4| | »
overvrite: o |Publish Intensity: Mo |Publish Status: Active
Figure 14.4

Publish window
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Publishing Options

You may publish intensity data or overwrite a previously published task
item. You must be authorized by the LIMS administrator to overwrite data.
The status bar at the bottom of the publish window displays the publishing
options (Figure 14.4).

Publishing Intensity Data

Intensity data (*.cel files) are not automatically published. Publishing cell
intensity data (*.cel) useslarge amounts of computer memory. For example,
publishing the analysis output data (*.chp) for a high density probe array
requires approximately 2 MB of disk space compared to 30 MB for both the
* chp and *.cdl data.

“ Note The image data files (*.dat) are not published.

1. Toinclude cell intensity (*.cel) datain the publish database, select
Publish - Options - Publish Intensities from the menu bar.

O The Publish Intensities menu item is check marked.

2. Tonotinclude *.cel datain the publish database, select Publish -
Options - Publish Intensities from the menu bar to remove the check
mark.

Overwriting Data

A previously published task item can be overwritten. Users must be
authorized by the LIM S administrator to overwrite data.

» Select Publish - Options - Overwrite Data from the menu bar.
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Publishing, Canceling, or
Restarting a Task

Publishing the Task

1. After you have specified the task, click the Publish button -
Alternatively, select Publish — Publish from the menu bar.

O The Publish Login dialog box appearsif thisis the first time during
the session that an item has been published to the database
(Figure 14.5).

Publizh Databaze Login S

Databasze: DMTZ2 Tutorial

Password: I
Lagin I Cancel I
Figure 14.5

Publish Database Login

2. Enter the password for the database.

O Thetask isdisplayed in the task log and will be published during
the time frame specified by the LIMS administrator.

Canceling a Task

You can cancel tasks waiting to be published (the statusin thetask log is
WAIT).

1. Sdect thetask in the task log.

2. Click the Cancel toolbar button ‘. Alternatively, select Publish —
Monitor — Cance Publish from the menu bar.

0 Thetask isnow canceled (the status is CANCELED).

Restarting a Publishing Task

You can reinstated or restarted a canceled task and return it to the publishing
queue.

AFFYMETRIX,
[

-

323



324 CHAPTER 14 Publishing Data

1. Select the canceled task in the task log.

2. Click the Restart toolbar button (", Alternatively, select Publish —
Monitor - Restart Publish from the menu bar.

The task is now restarted (the status is WAIT) and will be published
during the time frame specified by the LIMS administrator.









= Reports

The Microarray Suite software generates a report from the analysis
output file (*.chp) (Figure 15.1). A report summarizes information about
hybridization intensity data and user-modifiable algorithm settings (if

any).

Generate report
(*.rpt)

Figure 15.1
Assay & analysis flow chart

This chapter describes the six types of reports:

= Expression

= Mapping

» GT Analysis Viewer
» HIV PRT Plus

« CYP450

= pb3
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Report Settings

Some reports have user-modifiable settings (see Table 15.1).

Table 15.1
Reports & user-modifiable settings

Uset:-ModlflabIe For More Information, See...
Settings

Expression  Yes Chapter 9

Mapping No Chapter 11
GT Viewer No Chapter 11
HIV PRT Plus  Yes Chapter 10
CYP450 No Chapter 11
p53 Yes Chapter 10

Expression Report

The expression report summari zesinformation about the expression analysis
settings, algorithm settings, and probe set hybridization intensity data.

1. To generate the report, do either of the following:

» In the data file tree, right-click the analysis output file (*.chp), then
select Report from the shortcut menu.

« Select File - Report from the menu bar, then double-click an
analysis output file (*.chp) in the Report dialog box that appears
(Figure 15.2).
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Report
Loak jn I i Data j gl T
7] 0912vs1.chp []1204-5248.CHF ] NOD4.chp =] TO0Z.chp
11094052 CHP  [<] 12045248 CHR  [+] ND4as.chp [+] TO0225.ck
12045228 CHP <] 4 B chp 2] WOB. chp =] TO0M. chp
] 1204-5228.CHF  []4_S.chp 2] WODBas. chp =] To0das.ck
[]1204-5238.CHP &_wtCHP [+] TO00. chp
=]1204-5238.CHP  [] NDO2 chp =] T000as.chp
4] | |

File name: ||

Open I

Fies of type: | Chip Fles [*.CHP]

Figure 15.2
Report dialog box

j Cancel |

O Thisdisplaysthe expression report in the main display area.
Figure 15.3 and Figure 15.4 Show an example expression report.

2. To best view the expression report:
a. UseArial font (10 point) (select View — Set Font from the menu

bar).
b. Set thetab stops set at 10 (select View — Set Tab Stops from the
menu bar).
‘/ Note A previously generated report will be overwritten. To save a previous
report, rename it and save it under the new name. (See the section

Saving an Expression Report.)

AFFYMETRIX,
[



330 CHAPTER 15 Reports

Report Type: Eupression Report
Diate: 11:0048 06132001
Filenarme: MOOSAS. CHP

Probe Amray Type: HuB300

Algaorithm: Statistical

Probe Pair The 8

Cortrols: Antisense
Alphat: 004
Alpha: 0.08

Tau: oma
Moise (Rawl): =4840

Scale Factor (SF): 1.000
Morm Factar (NF): 0910

Baseline flenarna: MODAAS CHP
GammalH: 00025
Gammall: D.0025
GammalH: 0 D030
Gammall: 00030
Perturbation 1.22
Baseline Noisa (Rawll): 36920
Baseline Scale Factor (SF): 1.000000
Background:
Boeg: 526 54 Std: 1825 Min: 788.10 ax: BES 20
Moiga:
Ay 2671 Std: 1.06 Min: 25.00 hhawe: 30,40
Corner+
Ay 2427 Count: 32
Figure 15.3

Expression report, comparison analysis, page 1
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The following data represents probe sets that exceed the probe pair threshold
and are not called "Mo Call”

Total Probe Sets: 7056

MNumber Present: 1878 26.6%
Murmber Absent: 4985 T0.7%
MNurmber Marginal: 190 27%

Ayerage Signal (P) 12028

Awerage Signal (A) M37

Awerage Signal (M) 294.0

Awerage Signal (All) 408.4

Murnber Increase: a4 1.3%
Murber Decreage 64 0.9%
Mumber Mincrease & 0.1%
Murnber MDecrease: 3 0.0%
Mumber Mo Change 6383 97 6%
Mumber (AM-=P, MIA) 23 0.3%
Mumber (P-=A/M, MD/O) 12 0.2%
Mumber (P-=F, M) 63 0.9%
MNumber (P->P, MD/DY) 4 0.6%
Mumber (AfM-=A01, MG 14 0.2%
Mumber (AMhd-=4/0, MOD) 14 0.2%
Mumber (P-=P, NC) 1468 20.8%

Murmber (A/h-=AM4, NCY 4941 70.0%

MNurnber Increase

{0<=SLR<1): 73
(SLR>=1) a7
{SLR>=2) 15
(SLR==3) 2
{SLR>=4) 0

Mumber Decrease:
[0==5LR>-1): 34

(SLR<=-1}; 23
(SLR<=2): 9
{SLR<=-3): 5
{SLR<=-1) i

Housekeeping Controls

Probe Set Sigia)  Detd)  SigM)  Det(M)  Sig3)  Det(3)  Siglalll  Sig(3vs)
HUMISGF3AMI7a35 204 A 1546 A 1953 P 12342 956
HUMRGE/M10098 10.6 A o7 A 348 A 2542 329
HUMGAPDHAMI3197 150889 P 141824 P 133875 P 1421955 0.83
HSACO7 /200351 160052 P 260018 P 149678 P 18991.62 0.94
HURMTFRR#MA1 1507 1207 A faias] A 2o P 13585 1.9
M27830 239 A 2290 A 99.4 A 11743 418
Spike Controls:

Probe Set SigEY  Detfs)  SigiM) Det(M)  Sig(3)  Det(3)  Sigall)  Sig3va)
EIOE 530 A 234 A g2.0 A 5278 155
BIOC 4811 P 2939 F 3E74E 061
BIODM 97 P JFre4 P 237463 369
CREX 24085 P /8170 P BE11.24 1.45
DAPR 21461 P 21982 P 43 P 2379.85 1.30
LYSi 2176 P 42786 P JBEE P 334755 1.60
PHEX 24955 P oarT P Jess P 314954 1.65
THRX 37493 P 232028 P 3[048 P 329225 1.
TRPMX 189 A a9 A 145 A 1412 077

Other Contrals

Probe Set Sig Det
AFFR-BIOB-5_AT 530 A
AFFE-BIOB-M_AT 234 A
AFFR-BIOB-3_AT 820 A
AFFA-BIOB-5_ST 446 A
AFFA-BIOB-M_ST 39.8 A
AFFR-BIOB-3_ST 178 A
Figure 15.4

Expression report, comparison analysis, page 2
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Expression Report Components

Statistical Expression Algorithm

Probe Pair
Threshold

Alphal

Alpha2

Tau

Noise

Scale Factor
(SF)

The minimum number of probe pairs a probe set must
have in order for the probe set data to be included in the
calculation of the report statistics

The significance level for the detection p-valuein an
absolute analysis. Alphal is a user-modifiable parameter
that is set in the Parameters tab of the Expression
Analysis Settings (see Appendix D).

If the probe set detection p-value < aphal, thecdl is
present.

The second significance level for the detection p-valuein
an absolute analysis. Alpha2 is a user-modifiable
parameter set in the Parameters tab of the Expression
Analysis Settings (see Appendix D).

If the probe set detection p-value > apha2, the cal is
absent. If alphal < detection p-value < apha2, the call is
marginal.

Tau is a user-modifiable parameter that is set in the
Parameters tab of the Expression Analysis Settings (see
Appendix D). Ideally, tau should be set to avaluethat isa
little larger than the median of the discrimination scores
of the probe sets whose targets are absent to avoid false
detected calls.

The degree of pixel-to-pixel variation among the probe
cells used to calculate the background (see the Appendix
O).

The scale factor specified in the Scaling tab of the
Expression Analysis Settings dialog box or computed by
the algorithm. (See Appendix D).
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TGT Vaue

Norm Factor
(NF)

GammalH

Gamma2H

GammallL

Gamma2L

Perturbation

Noise (Raw Q)

Baseline Scale
Factor (SF)

The user-specified target signal for scaling of the
experiment probe array. The target intensity is set in the
Scaling tab of the Expression Analysis Settings dialog
box (see Appendix D).

The normalization factor specified in the Normalization
tab of the Expression Analysis Settings dialog box or
computed by the algorithm (see Appendix D).

The small significance level for change calls at high
intensities. GammalH is a user-modifiable parameter
that is set in the Parameters tab of the Expression
Analysis Settings (see Appendix D).

The large significance level for change calls at high
intensities. Gamma2H is a user-modifiable parameter
that is set in the Parameters tab of the Expression
Analysis Settings (see Appendix D).

The small significance level for change calls at low
intensities. Gamma2L isauser-modifiable parameter that
is set in the Parameters tab of the Expression Analysis
Settings (see Appendix D).

The large significance level for change calls at low
intensities. Gamma2L is auser-modifiable parameter that
is set in the Parameters tab of the Expression Analysis
Settings (see Appendix D).

A user-modifiable expression algorithm parameter that is
set in the parameterstab of the Expression Analysis

Settings (see Appendix D). Perturbation influences the p-
value computed for a probe set in a comparison analysis.

The degree of pixel-to-pixel variation among the probe
cells used to calculate the background in the baseline
probe array. (See Appendix C.)

The scale factor specified for the baseline probe array in
the Scaling tab of the Expression Analysis Settings
dialog box or computed by the algorithm. (See Appendix
D))
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Background

Noise
Corner+
Corner-
Central+

Central-

Total Probe Sets

Average Signa

Controls

Sig(all)
Sig(3/5'

Minimum, maximum, average, and standard deviation of
the background intensity of the noise calculated for the
probe array.

The minimum, maximum, average, and standard
deviation of the noise calculated for the probe array.

The average cell intensity for the sense probe cells used
in the grid alignment process.

The average cell intensity of the antisense probe cells
used in the grid alignment process.

The average cell intensity for the nine probe cells that
compose the cross at the center of a sense probe array.

The average cell intensity for the nine probe cells that
compose the cross at the center of an antisense probe
array.

The number of probe sets on the array that exceed the
probe pair threshold and are not called "No Call.”

The average signal for all probe sets that exceed the
probe pair threshold and are not called No Call.

The expression report includesthe signal and call datafor
the probe sets that correspond to the housekeeping or
spike control transcripts. Separate signal and call dataare
reported for the probe pairs specific to the 5, middle
(M), and 3' regions of the control transcripts.

The average signal for all control probe sets.
For a probe set, Sig(3)/Sig(5").
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Mapping Report

The mapping report for the GeneChip® HUSNP™ probe array (Figure 15.5)
includes the percentage of SNPs assigned to a genotype and the percentage
of each genotype call for the array as well as per primer pool. This provides
both a global and alocalized assessment of assay performance.

1. To generate the report, right-click a HUSNP™ analysis output file
(*.chp) in the data tree and select Report from the shortcut menu.
O Thisdisplaysthe report in the main display area.

2. To best view the HUSNP report:

a. UseArid font (10 point) (select View — Set Font from the menu
bar).

b. Set thetab stops set at 10 (select View — Set Tab Stops from the
menu bar).
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ReportType: Mapping Repart
Date: 11: 21408 061972001
Filename: HuSMNP4B.CHP
Probe Array Type: HuSMP

Algarithm: Genotyping

Alg wersion: 4.0

Alg parameters:  NumStdCutof=1.50 SCutof=1.30 MinhBMum=3

Frobe Array Summary:
CorrelationCoefficient=0.999
haxintensity=15807.0
Medianintensity=737 .8

%Pass  88.3

Yol 288
AE 293
%B 289
HAE_A 0.6
%AB_B n7
YaMoSignal 1.7

Poal Surnrmary:

Fool YPass YA Yl %B  WAB_A WAB_B %MNoSignal

A01 a7.9 287 447 24.5 0.0 0.0 21
A0 96.5 40.0 29.4 2549 0.0 1.2 35
A03 §9.2 7 2549 325 0.0 0.0 10.8
A04 85.5 26.3 237 34.2 0.0 1.3 14.5
A0S 86.1 278 250 33.3 0.0 0.0 13.9
A6 84.5 31.0 324 18.3 1.4 1.4 15.5
AO7 80.0 36.0 253 18.7 0.0 0.0 200
A0S 8.8 275 26.3 225 1.3 1.3 21.3
ADg a0.2 28.0 26.8 329 1.2 1.2 9.8
A0 96.5 271 306 376 0.0 1.2 35
A1 81.4 256 24.4 29.1 1.2 1.2 18.6
A2 97 .4 39.0 286 28.6 1.3 0.0 2B
A3 95.5 34.1 29.5 30.7 0.0 1.1 45
A4 91.4 24.3 31.4 317 0.0 0.0 86
A5 959 274 34.2 31.5 27 0.0 4.1
Alb 92.1 211 8.2 31.6 1.3 0.0 79
A7 91.0 30.8 346 25.6 0.0 0.0 .0
A8 0.0 14.0 12.0 44.0 0.0 0.0 30.0
A9 92.2 35.3 275 255 20 20 7.8
A20 £9.2 159.4 28.2 23.1 0.0 26 30.8
A2 59.0 256 12.8 20.5 0.0 0.0 41.0
Total 5.3 28.9 29.3 28.9 0.6 0.7 1.7
Figure 15.5

Mapping report
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Mapping Report Components

%Pass
%A
%AB
%B
%AB_A

% AB_B

% NoSignd

CY P 450 Report

The percentage of SNPs assigned a genotype.
The percentage of homozygous A genotypes.
The percentage of heterozygous AB genotypes.
The percentage of homozygous B genotypes.

The percentage of genotypes that could be AB or A (the
two possible calls could not be distinguished).

The percentage of genotypes that could be AB or B (the
two possible calls could not be distinguished).

The percentage of genotypes that could not be called.

The CY P450 report includes the:

= nhame and location of the analysis output file (*.chp)
= probe array type and experiment name

genotypes for the CYP2D6 and CYP2C19 gene

1. Togeneratethereport, right-click aCY P450 analysis output file (*.chp)
in the data tree and select Report from the shortcut menu.

O Thisdisplaysthe report in the main display area (Figure 15.6).
2. To best view the CY P450 report:

a. Use Courier New font (10 point) (select View — Set Font from the
menu bar).

b. Set thetab stops set at 14 (select View — Set Tab Stops from the
menu bar).
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Algorithm: ElcockRatiolall
Aly parameters: None

cypd B0 Gene: CYPZDE

Genotype: CYPEDE*Z /CYPDEZDE* 1A

Discrimination ALLELE LOOEUP TAELE
Polvmorphism Call Quality 1l 2 2 44 4E 4C 4D 4E ek 6B 7 28 2 104 10B 11
C188T uT 1 T o N A O o o R R I I I A R
GI7lC T I T ) A R D I N O | I+
A1OTZG wT I T o A Y A O Y R B A | [
C11E7T wT | I T ) N R B - A R R N N [ |
1735DT T I T ) Y O A I A L I I | [
G1749C HET [ N | I +1 +1 +1 | I 1+ 1+ 1 + 1 +1
G1846T T I T ) R R N N N A | [
Fl534a wT | I T N N 3 AN 0 N T [ A B O B | [
GZOe4h T I T K I N N R A A e | [
ZG3TDA T | T s ) Y R I I R N O | [
Z701-Z703DAGAE WT | I T ) R R R N N A N A | [
CZI38T HET | I T T ) R Y D I o Y N B R A | I+
A3Z0EZ3C T I T ) Y N N N A kA | [
T3S7EC wT | I T ) R O . A A I A I | [
Ga4ze8C HET | e O O O N O N I N | | I 1+ 1+ 1 + 1 +1
cypd 50 Gene: CYPECLS
Fenotype:CYRZELETL Dizcrimination  ALLELE LOOEUD TAELE
Polymorphism Call Ouality z 3
CYTPZC19-M1 wT I+1 1
CYPZC12-Mz4 wT [
CYPEC19-MZE wT I 1+1

Figure 15.6
CYP450 report
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CYP450 Report Components

Polymorphism  Describes the polymorphisms detected by the GeneChip®
CY P450 probe array (for example, C188T indicates a base
change from C to T at nucleotide position 188; DAGA
indicates the triple base deletion AGA).

Cal Displays the genotype call for each polymorphism (WT =
wildtype, HET = heterozygous, MUT = homozygous
mutant, or N = no call).

Discrimination A measure of how well the cell intensity values discriminate

Quality between the wil dtype and non-wildtype probesin a probe
set. The column displays L ow if the discrimination quality
islow for WT, HET, or MUT calls.

The two Allele Lookup tables display the mutations that define the alleles of
the CYP2D6 and CY P2C19 gene. The tables may be used to confirm the
genotype calls made by the software. Thefirst row of thetableliststhe allele
names. Inthe CYP2D6 Allele Lookup table, 1 isthe wildtype, 2 isallele 2 of
the CY P2D6 gene (or CY P2D6*2), 3isalele 3 of the CY P2D6 gene (or
CYP2D6*3), and so on.

The column associated with the allele name contains a + for each
polymorphic mutation required to call that particular alele. For example, in
the CY P450 report shown in Figure 15.6, allele 2 is defined by 3 mutations:
G1749C (G changesto C at nucleotide position 1749), C2938T, and
G4268C. Since the target contained a mutation at each of these polymorphic
locations (the call is heterozygous), the haplotype is CYP2D6*2. The
remaining haplotype is wildtype (CY P2D6* 1A) and the genotypeis
CYP2D6*2/ CYP2D6*1A).
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HIV PRT Plus Report

The HIV PRT Plus Report summarizes GeneChip® HIV PRT Plus probe
array data and assay results derived from the analysis output file (*.chp).

1. Togeneratethe HIV PRT Plusreport, right-click the analysis output file
(*.chp) in the datafile tree and select Report from the shortcut menu.

0 The Select Report dialog box appears (Figure 15.7).

Select Report E
i ER

ak I Cancel

Figure 15.7
Select Report dialog box

2. Click HIV PRT Plus Report and click the OK button.

O Thisgenerates the report and displaysit in the main display area
(Figure 15.8).

3. To best view the HIV PRT Plus report:

a. UseArid font (10 point) (select View — Set Font from the menu
bar).

b. Set thetab stops set at 14 (select View — Set Tab Stops from the
menu bar).
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Repart Type: HIY PRT Plus Report

Date: 10:16AM 07 /2572001

Filenarme: HIY . CHP

Probe Array Type: HIY PRTPIus 2

Algarithm: Rules

Filter Type: All Codon Changes

SarmplelD Gene AbLChange CodonChange SAW Reference
HIY Protease P1- cot-ntt 41
HIv Protease Q- cag-=nag 44
HI Protease I3F atc-»tit 47
HIN Protease T4- act-=ant 50
HIY Protease L5- ctt-=ntt 53
HIN Proteasze Wh- tog-=tny 56
HI Protease CI7- caa-»naa 53
HI Protease RE- cga-»nga 62
HIN Protease P9- CCC-anc G5
HIN Proteasze Loy cto-=gtn 63
HIv Protease W11- gtc-=nan 71
HI Protease T12- aca->atn 74
HI Protease K14- aag-=tng g0
HIY Protease 15 ata-=att 83
HIN Proteasze G17R gog-Faga g9
HIv Protease K20 aag-=a3a a3
HI Protease A2 get-=nnt 104
HIN Protease L23l cta-=ata 107
HIY Protease T26- aca-Fana 116
HIN Proteasze AZB- Goa-Fgna 122
HIv Protease D30E gat->gaa 128
HI Protease T31 aca-ract 131
HIN Protease WI2E gta->gaa 134
Figure 15.8

HIV PRT Plus Report

HIV PRT Plus Report Components

Sample ID The name of the analysis output file (*.chp).
Gene The HIV-1 gene that carries the mutation.
AA Change The amino acid change resulting from the codon

change (for example, 13T indicatesisoleucine changed
to threonine at amino acid position 3). An asterisk (*)
indicates a stop codon.

Codon Change The codon change resulting from the base mutation.
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Reports

p53 Report

SAW Reference The nucleotide position of the base mutation.

The p53 report summarizes GeneChip® p53 probe array data and assay
results from the analysis output file (*.chp).

1. To generate the p53 report, right-click the analysis output file (*.chp) in
the data tree and select Report from the shortcut menu.

0 The Select Report dialog box appears (Figure 15.9).

Select Report E

HI PRT Plus Report

oK I Cancel

Figure 15.9
Select Report dialog box

2. Click P53 Report and click OK to generate the report (Figure 15.10).
O Thereport isdisplayed in the main display area.
3. To best view the P53 report:

a. UseArial font (10 point) (select View — Set Font from the menu
bar).

b. Set thetab stopsset at 14 (select View — Set Tab Stops from the
menu bar).
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Filter Type: Mutations Only

Date: 10:23AM 07 26/2001

Filename: A 9.CHP

Probe Array Type: GPS3

Algarithm: Mlixture Detection

SamplelD Location Ab, Change Cadon Change Scare SAYY Reference

A9 pa3 intron g-=c 11 4
g-=q

A9 p53 exond P7aL oot-=ctt oaono 2084 285 286
cet->cot

A9 p53 exond ATGP gca-»cca 400 293 294 295
gca->gca

A9 p53 exons R156] cgc->ate 12140 ah1 562 563
CcOc->Cgo

A9 p53 exons Y1670 gte-=gac oan abd4 ARG AER
gie-=gtc

A9 p53 exons r1601 atg-=atc ooag A73 574 575
atg-=atg

A9 p53 exonb - 7 817

A9 P53 exong P222H cCcg-»Cac 0120 530,831,832
CCO->Chc

A9 P53 exond C2293 tot->tea 9120 861,862 564
tot-»gta

A9 P53 exond G244T goc-=acy 1120 913 919 920
ggc->geg

A9 P53 exond t-=c 9 956
t-=t

A9 P53 exong g-=- B 1027

A9 p53 exond -t 10 1051
o-=q

A9 p53 exond g->a 10 1072
o-=q

A9 p53 exond g-=>c 11 1119
o-=q

Figure 15.10

p53 report
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P53 Report Components

Sample ID
L ocation
AA Change

Codon Change

Score

SAW Reference

The name of the analysis output file (*.chp).
The location of the mutation on the p53 gene.

The amino acid change resulting from the codon
change (for example, at p53 exon 4, P75L indicates
proline changed to leucine at amino acid position 75).
No amino acid change results from a base change that
occurs in an intron or after a stop codon.

The codon change resulting from the base mutation(s)
or change(s) in intron regions or after a stop codon.
Two entries for the same location of the p53 gene (for
example, cct ctt and cct cct at location p53 exon 4)
indicate a mixture of mutant and wildtype base at that
location. A dash sign (-) indicates asingle base
deletion.

The probe set score(s) for amutation(s) at agiven
nucleotide location(s). The scoreisasum of the
variables that increase in value with increasing
fractions of mutant base in the target. The score value
increases as the amount of mutant signal increases.

The nucleotide position of a single base mutation or
deletion or the three nucleotide positions of a codon
that contains one or more mutated bases or deletions.
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Genotyping Viewer
Analysis Report

The Genotyping (GT) Viewer analyzes Affymetrix® HUSNP™ * cel filesto
generate the GT Viewer report that provides arelative allele signal (RAS)
for each HUSNP™ marker. The RAS, a metric derived from the observed
hybridization signals, is a quantitative representation of the two possible
alleles. It is expressed as a val ue between zero and one.

1. For information on how to generate the GT Viewer report, see Selecting
Cdl Intensity Files for the GT Viewer Report, on page 282.

2. To best view the Genotyping Analysis Viewer report:
a. UseArid font (10 point) (select View — Set Font from the menu

bar).
b. Setthetab stopsat 15 (select View — Set Tab Stops from the menu
bar).
CEL Filenames (1st Pair): R1_030801A.CEL, R1_030801B.CEL
CEL Filenames (2nd Pair): R2_030801A.CEL, R2_030801B.CEL
Probe Array Type HuSNP
Algarithm: Genotyping

Alg parameters:  NumStdCutoft=1.50 SCutoff=1.30 MinMBNum=3

R1_030801 R2_030801 R1_030801__R2_030801
Marker Chromosome EstGenDist Call RAS1 RASZ2 Call RAS1 RAS2 Delta RAS StdUnits
WIAF-3819 20 2200 A 1.000 -1000 A 1.000 -1000 0.000 -1000
WIAF-3821 4 125.80 B 0.000 -1000 B 0.000 -1000 0.000 -1000
WIAF-3818 4 125.80 B 0032 -1000 B 0.076 -1000 0.043 -1000
WIAF-3271 2 180.30 AB 0.671 -1000 AB 0726 -1000 0.055 1.658
WIAF-2729 AB 0.731 -1000 AB 0.768 -1000 0.037 0.870
WIAF-548 5 102.50 NoSignal 9 -1000 NoSignal 9 -1000 9 -1000
WIAF-287 5 121.60 B 0.114 -1000 NoSignal 0.191 -1000 0.078 -1000
WIAF-272 10 31.50 NoSignal 0.228 -1000 NoSignal 0.269 -1000 0.041 -1000
WIAF-1918 12 122.80 B 0.089 -1000 B 0141 -1000 0.053 -1000
WIAF-1904 22 41.80 A 0.880 -1000 A 0.921 -1000 0.041 -1000
WIAF-1362 8 62.50 B 0.052 -1000 B 0.091 -1000 0.039 -1000
WIAF-1634 9 64.10 B 0.000 -1000 B 0.038 -1000 0.039 -1000
WIAF-2460 A 0.891 -1000 A 1.000 -1000 0.003 -1000
WIAF-2184 19 4220 B 0.000 -1000 B 0.000 -1000 0.000 -1000
WIAF-2189 7 520 A 0.963 -1000 A 1.000 -1000 0.037 -1000
WIAF-2180 X 11.10 AB 0.557 -1000 AB 0.584 -1000 0.027 0.789
WIAF-3540 6 47.00 NoSignal 0.948 -1000 A 0.929 -1000 0.018 -1000
WIAF-3542 10 31.80 A 0.693 -1000 A 0.746 -1000 0.053 -1000
WIAF-3537 10 17.30 NoSignal 0932 -1000 A 0.903 -1000 0.029 -1000
WIAF-3272 1 160.50 B 0.013 -1000 B 0.010 -1000 0.003 -1000
WIAF-3268 13 77.10 B 0.151 -1000 B 0.198 -1000 0.048 -1000
WIAF-2999 NoSignal 0.055 -1000 B 0.080 -1000 0.025 -1000
WIAF-2730 AB 0.487 -1000 AB 0.515 -1000 0.028 1.461

Figure 15.11
Genotyping analysis viewer report
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GT Viewer Analysis Report Components

Marker
Chromosome

EstGenDist

Cal

RAS1

RAS?2

DeltaRAS

StdUnits

The identifier for the SNP.

The number or name of the chromosome that contains the
SNP,

The estimated chromosomal location of the SNP
expressed in centiMorgans. Genetic distances are
measured from the top of the chromosome’s short arm. A
large set of markers including the SNPs were physically
mapped onto radiation hybrid panels. The physical
locations of the SNP markers were integrated into the
genetic map to obtain the Estimated Genetic Distances.

The algorithm generates six possible calls: (1) A
(homozygous A alele), (2) B (homozygous B alele), (3)
AB (heterozygous), (4) AB_A (two possible genotypes
AB or A that could not be distinguished), (5) AB_B (two
possible genotypes AB or B that could not be
distinguished), or (6) No Signal (insufficient data passed
the quality tests to perform an analysis).

The relative alele signal for the first used block of the
SNP.

Therelative alele signa for the second used block of the
SNP, if asecond block exists. Note: a second block may
exist, but may not be used for making a genotype call.

The difference between the control and experimental
RAS for each HUSNP™ marker.

The number of heterozygote standard deviations that the
experiment RAS value is from the control RAS value,
assuming anormal distribution of RAS values.
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A HuSNP™ marker may have a sense and an anti-sense block tiled on
the array. Not every marker has both sense and anti-sense blocks, and
not every block is used to determine the call.

A RAS of -1000 indicates the block does not exist or is not used to
determine the call. A RAS of -9 indicates the block failed quality control.
If both blocks are present and used in the analysis, a new RAS value is
derived from RAS1 and RAS2 (See Appendix | for more information.)
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- Defaults

This chapter describes how to change the factory set defaults for:
= image settings

» file locations

» fluidics station configuration

= analysis prompts

= experiment data storage

Viewing Default Settings

= Select Tools - Defaults from the menu bar.
O Thisdisplays the Defaults dialog box (Figure 16.1).

pefaults K
Configuration | Analyziz Settings I [ atabase I
Image Settings | File Locations
Jo é’ ta 1000 ﬂ
— Calar
& Gray ¢ Pseudo Color ™ Color Bar
— Coordinates —
Highlights... |
 Cell * Pisel
W Grid Qverlay
ak I Cancel |
Figure 16.1

Defaults dialog box, Image Settings tab
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Image Settings

The image settings (Figure 16.1) affect the display of image data (*.dat) and
cell intensity (*.cd) files in the Image window. (See Chapter 8 for more
information about the Image window.)

The image settings specified in the Defaults dialog box (except for the
color option) are applied to subsequently opened *.dat or *.cel files and
do not affect an active, open image.

Intensity Range

The Agilent GeneArray® Scanner software has a dynamic intensity range
from 0 to 65,000 and provides 256 colors from black through white for
image display. The intensity range of an image is divided into 256 bins and
each bin isassigned a color or grayscale.

You may enter a new lower or upper limit for the intensity range associated
with an image and apply this subset of the dynamic range to the image.
Lowering the upper limit increases the image brightness and raising the
lower limit decreases the brightness.

Using thisimage scaling process, you can adjust the display of adataor cell
intensity file for optimum viewing. Alternatively, Microarray Suite can
automatically scale the image using the minimum and maximum pixel
intensities of the image.

1. Toautomatically scale an image, choose the Autoscale option in the
Defaults dialog box (Figure 16.1) and click OK.

2. Inthelmage Settingsdialog box for the current *.dat or *.cel file, you
may click Defaults to return the intensity parameters (Autoscale option
and Intensity range) to the settings in the Image Settings tab of the
Defaults dialog box. (See Making Adjustments to the Current Image
Only, on page 122 for more information about the Image Settings dialog
box).
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Color

You can view the pixel intensity valuesin gray scale or pseudo color
(generated by applying rainbow colorsto the intensity scale). Choose the
Color Bar option (Figure 16.1) to display a gray scale or pseudo color bar at
the top of the Image window.

Coordinates

When you click the image, ared cross hairs i marks the location. The
status bar at the lower left of the main window displays the intensity data
and x,y coordinates of a probe cell or pixel indicated by the cross hairs.

If you choose the Cell option in the Defaults dialog box (Figure 16.1), a pop-up
tool tip and the status bar display the x,y coordinates of the cell, the cell
intensity, and the pixel intensity (Figure 16.2).

If you choose the Pixel option, the pop-up tool tip and the status bar display
the x,y coordinates of the pixel and the pixel intensity (Figure 16.2).
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= Hu6800subD _DAT

IIIIIIIL

|

Cell X =142, Y = 105, Average = 22052.0, Pixel Intensity = 23600

» | Auto| Grid | Mask Avg|

Cell X =142, =105, Average = 22052.0, Pixel Intensity = 23600

=% Hu6800subD .DAT

Figure 16.2
Image data file (*.dat), probe cell coordinates (top) and pixel coordinates (bottom)
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Highlight Colors

You may specify new highlighting colors for the grid, masked cells, outlier
cells, or highlighted probe array cells (features).

1. Click Highlightsin the Defaults dialog box (Figure 16.1).
0 TheHighlight Colors dialog box appears (Figure 16.3).

Grid Overlay I—

Masked Cells 7777

Outler Cells R

Probe Array Features I—
oK I

Figure 16.3
Highlight Colors dialog box

2. To change the color of aparticular item (for example, the grid overlay):

a. Click the associated color box in the Highlight Colors dialog box.
O Thisdisplaysthe Color palette (Figure 16.4).

Color HE3
Basic colors:
_(mf DI— mrr Custom color field
il el |
ErrEET e Luminosity scale
EHMENENN N
ERNEEEEEN
HEEENT .
LCustom colors:
S o
Sat: Iﬁ Green: W
| DEefine Eustan Eolars > I ColorlSglid Lum: lﬁ Blue: Iﬁ
Ok | Cancel | Add to Custom Colars I
Figure 16.4
Color palette
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Database

b. To select a predefined color, click one of the basic colors.

e. Todefine acustom color, click Define Custom Colors, then use the
click-and-drag method to move the cross hairsin the custom color
field. Adjust the color brightness using the luminosity scale to the
right. When finished, click Add to Custom Colorsto apply the
color.

O Thisappliesthe new color to the selected item.
d. Click OK to closethe Color palette.

Grid Overlay

Choose the Grid Overlay option (Figure 16.1) t0 automatically display the
grid on a*.dat or *.cel file. Remove the check mark to toggle the grid
overlay off. Alternatively, click Grid in the Image window task bar (or press
the G key) to toggle the grid on or off.

The Database tab (Figure 16.5) Specifies how Microarray Suite manages
experiment data files (*.exp, *.dat, *.cel, *.chp).

Choose:

» Disk Files option to store the experiment data files on the workstation
hard drive (using Microarray Suite in disk files mode).

= LIMS option to store the experiment data files on the server (using
Microarray Suite in LIMS mode).

The Experiment Data Storage options are only available if all windows
are closed and no instruments are active.
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Image Settings File Locations
Configuration Analpziz Settings H

Experiment Data Storage
¥ Disk Eiles
£ Affyrmetrz LIMG

Server MNTwK7FFES

Tao enable this selection, all open windows must be
closed and &l fluidics protacols completed

Cancel

Figure 16.5
Defaults, Database tab

File Locations

The experiment data storage option you select in the Database tab (disk files
or LIMS) determinesthefile locations. The File Locations tab defines the
location of the fluidics protocols and the probe information files that
Microarray Suite usesto analyze data. It also specifies where to save
experiment data.

If the experiment data are stored on disk files, there are three file locations
(Figure 16.6). |f the data are stored on a network drive, there are four locations
(Figure 16.8).

The default file locations are stored on a per user basis and some may be
changed. Changes made by one user (identified by the logon name) do not
affect the file locations of other users.
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Experiment Data Stored on the Workstation

If you choose the Disk Files option in the Database tab (Figure 16.5), the
experiment data are stored on the workstation hard drive (Figure 16.6).

Defaults [ %]
Configuration I Analysis Settings | [atabase |
Image Settings File: Locations
Type: Location:

Erobe Information . daenechindbhibeary,

Fluidicz Protocols d:\genechiph\PROTOCOL
Experiment Data d:\genechiph\TESTDATA

Modify... |

()8 I Cancel |

Figure 16.6
Defaults, File Locations tab, disk files mode

Modifying a File L ocation

1. Highlight the desired file type and click M odify.
0 TheModify Location dialog box appears (Figure 16.7).

Modify Location E

Location of Experiment D ata:

Id:\genechip\testdata

Directories:

= dn =]
[= genechip Cancel |
= TESTDATA
[
Dirives:
I (=i j Metwork... |
Figure 16.7

Modify Location dialog box
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2. Choose adrive from the Drives drop-down list and a directory path
from the Dir ectories box.

3. Click Network to map network drivesto drive |etters.

Experiment Data Stored on the LIMS Server

If you choose the Affymetrix LIM S option in the Database tab (Figure 16.5),
the experiment data are stored on the server (Figure 16.8). A scanned imageis
stored on the local hard drive during image capture. After the imageis
acquired, theimage datafile (*.dat) is copied to the server.

V NOtE Only the local scan data and protocols directory may be modified when
using Microarray Suite in the LIMS mode.

Defaults [x]
Girid &lign Settings | Cell Average Settings
Frobe Aray Call Settings | Composzite Settings

Image Settings  File Locations | Configuration I Database

Tupe: Locatiar:

Probe Information....... N TwWKIRZB G ClmsLibrardh........2
Fluidics Pratocols d:\genechippratocal
E=perirment Data SWHTWHRIEZEING Clims'D atay

Local Scan Data D:\GeneChip TEMPDATA

todify... |
Cancel |

Figure 16.8
Defaults, File Locations tab, LIMS mode

1. To modify the Fluidics Protocols or Local Scan Datalocation, highlight
the desired file type and click M odify.

0 TheModify Location dialog box appears (Figure 16.9).
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Modify Location B

Location of Fluidics Protocols:

Id:\genechip\protocol

Directaries:
= dn =]
[E= genechip Cancel |
= PROTOCOL
Dirives:
I (=i j Metwork. .. |
Figure 16.9

Modify Location dialog box (LIMS mode)

2. Choose adrive from the Drives drop-down list and a directory path
from the Directories box. Click OK.

The local scan data must be set when the experiment data is pointing to
anetwork drive.

3. Click Network to map network drivesto drive letters.
a. Click OK.
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Configuration

The Configuration tab (Figure 16.10) Specifies the number of fluidics stations
installed on the system. Up to eight fluidics stations may be simultaneously
controlled by one workstation.

T <
Image Settings | File Locations |
Configuration | Analysis Settings | Database

Fluidics Stations Installed: I ﬂ

™ Maotification Mezzage when protocal iz complete
V' Scanner Installed

¥ Tumn on Laser at startup

oK I Canhcel

Figure 16.10
Defaults, Configuration tab

Notification Messagewhen  Choose this option to display anotification

protocol is complete of completion at the end of a protocol

Scanner Installed Choose this option after the scanner is
installed.

Turn on Laser at startup Confirm this option is chosen (default) so

that the Agilent GeneArray® Scanner
automatically turns on when Microarray
Suiteis started.
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Analysis Settings

The Analysis Settings tab (Figure 16.11) displays two optionsthat are available
when an analysisisrun.

Image Settings | File Locations I
Configuration Analysis Settings | Datahase

Algarithm P,

¥ Dizplay settings when analyzing data

These seftings apply anly when analyzing one file.
To get these options when analyzing multiple files,
uze Batch Analysis.

Cancel |

Figure 16.11
Defaults, Analysis Settings tab

Prompt for Output File Name

1. Choose the Prompt for output file name option (Figure 16.11) to display
a Save Results As dialog box (Figure 16.12) at the start of an analysis.

The default name for the analysis output file (*.chp) is the same asthe
experiment information file name (*.exp). The Save Results As dialog
box displays the default name for the *.chp file.

Save Results As E
Enter a Chip File Mame:

T irnepointd. CHH

ok I Cancel |

Figure 16.12
Save Results As dialog box

2. Click OK to keep the default file name. Alternatively, enter anew name
and click OK.
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Display Settings When Analyzing Data

Choose the Display settings when analyzing data option (Figure 16.11) t0
display the Expression Analysis Settings dialog box (Figure 16.13) at the start
of an analysis.

Expression Analysis Settings X

Probe Array Type: IHuBBDD j

Fealing | Nomalization | Probe Mask | Baseline | Parameters |

@ User Defined
" All Probe Sets Scale Factor:
" Selected Probe Sets

|1—
Browse... |

Scale Factor Mask File

Create/Open Probe Set Mask |

Defaults |

Figure 16.13
Expression Analysis Settings dialog box

Cancel
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Chapter 17



= Printing

This chapter describes how to print:
» image data files (*.dat)

» cell intensity files (*.cel)

= analysis output files (*.chp)

= reports (*.rpt)

Printing an Image Data or
Cdll Intensity File

1.  When the Image window is open, click the Print toolbar button & or
select File - Print from the menu bar.

O ThePrint dialog box appears (Figure 17.1).
No print range options are available.

Print
r Printer
Hame: I WWHTPSO2\Hermes j Properties |
Status; Feady

Type: HF Lazerlet Bk
Where:  MNTPS02YHemes

Camment:
— Print range Copie:
0 Al Murnber of copies: |1 3:

(g BEEES [rom:l'l— ;0:'1—
=) Selection Iﬂ

Cancel

Figure 17.1
Print dialog box in the Image window
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2. Click OK to print the image (*.dat or *.cel).

Printing an Analysis Output

File (*.chp)

Expression Analysis

You may print tabular data and graphs from the Expression Analysis
window (EAW).

1. When the EAW is open, click the Print toolbar button &J or select File
- Print from the menu bar.

O The Print dialog box appears (Figure 17.2).

— Prirter

1| Y >

Mame:
Status:
Type:
Wwihere:

Comment:

AW T PSO7Platinur
Feady

HF Laser)et 8100 Series PS
Flatirwm

™ Prit ta file

Properties |

— Print range

V' Results
@ Al " Selection

= | Granfiics

Copies

Mumber of copies:

Figure 17.2

Print dialog box, EAW

o]

Cancel

The All and Selection options apply only to the Experiment
Information, Metrics, and Pivot tables. If the Graphics option is
chosen, the displayed graphs are automatically printed.

2. Choose Results and:

= All to print the entire table in a tab (Experiment Information, Metrics,
or Pivot).

» Selection to print only highlighted table rows.
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Mutation and Polymorphism Analysis

You may print the summary data in the left pane of the SAW as well asthe
probe array data (the called and reference bases). Displayed Intensity graphs
are automatically printed.
1.  When the Sequence Analysis window (SAW) is open, click the Print
toolbar button & or select File — Print from the menu bar.
O The Print dialog box appears (Figure 17.3).

— Prirter

M ame: YW TPS D24Hermes Properties |

Skatus: Ready
Type: HP Lazer)et 5
Where:  WMWNWTPS02VHemmes

Comment; ™ Pri ta file
— Print range Copie:
Al Nurnber of copies: I'I 3:

& Selected Sequences

Pozitions fram: |1 to W Iﬂ I Callate

V¥ Summary Data W Sequence Data

(1] 9 I Cancel

Figure 17.3
Print dialog box, SAW

2. Choose:
= All to print all of the called and reference bases.

» Selected Sequences and specify a nucleotide position range to print
only selected bases.
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Genotype Analysis
You may print tabular dataand graphs from the Nucleotide Analysis window
(NAW).

1. When the NAW isopen, click the Print toolbar button & or slect File
- Print from the menu bar.

O The Print dialog box appears (Figure 17.4).
The All and Selection options apply only to the data table.

— Printer
Name:  [\WNTPS02\Hermes x| Properties |
Status: Ready

Type: HP Lazerlet b
Where:  MMTPS02YHemes

Cormment: ™ Frirt ta file
— Print range Copie:
o oal Mumber of copies: |1 3:
© sl
V¥ Table Data Only

ok I Cancel

Figure 17.4
Print dialog box, NAW

2. Choose:
= All to print the entire table
= Selection to print only highlighted table rows

3. Choosethe Table Data Only option to print tabular data only. Remove
the check mark to print graphs as well as tabular data.
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Hybridization Analysis
You may print all or selected entriesin the hybridization analysis data table.

1. When the HAW isopen, click the Print toolbar button & or sdlect File
- Print from the menu bar.

O The Print dialog box appears (Figure 17.5).

Print H

— Printer
Properties |

Marne: WWHTPS J2\Hermes

Status: Feady
Type: HF Laser/et 5
Where:  MWTPS02%Hemes

Commert: ™ Prirk ta file
— Frint range Copie:

@« Al Murnber of copies: I'I 3:
) Fames [rom:l ;o:l ! r

: [Sallate
" Selection

(1] 3 I Cancel
Figure 17.5

Print dialog box, HAW

2. Choose:
= All to print the entire analysis output.
= Selection to print highlighted cells in the data table.
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Printing a Report (*.rpt)

You may print all or selected pages from areport.

1. When areport is open in the main display area, click the Print toolbar
button &5 or select File — Print from the menu bar.
O The Print dialog box appears (Figure 17.6).

Print HE
— Prirter
MHame: WWHTPSO2Hermes FProperties |
Status: Ready
Type: HFP Laser) et 5k
Where:  MNTPS02YHemes
et I Frint ta fils
— Print range: Copie:
&4l Nurnber of copies: |1 3:
" Pages [rom:"l— Lo:l— I Cal
il &te
) Selection
ok I Cancel
Figure 17.6

Print dialog box, report (*.rpt)

2. Choose:
» All to print all pages of a report.
=« Pages and enter a page range to print selected pages of a report.









m Microarray Suite Instrument Installation

The instrument installation only needs to be installed on an instrument
system. Appendix A sections are:

» Fluidics Station and Agilent Scanner Installation

» Fluidics Station Installation (only)

= Agilent Scanner Installation (only)

The instrument installation needsto be run if there has been a change to any

of the drivers, otherwise upgrading the software to Microarray Suite 5.0is
the only installation upgrade required.

The instrument installation is for Microsoft® Windows NT® 4.0
Workstation only.

Fluidics Station and Agilent
Scanner Installation

The instrument installation is for Microsoft® Windows NT® 4.0
Workstation only.

If the fluidics station software needs to be installed, the correct driver must
also beinstalled. The two possible types of cards are: Cimetrics and
Seadlevel.

1. On aninstrument workstation, the Fluidics Station driver needs to be
installed if a Sealevel card is configured in the workstation. The
workstation may come configured with a Sealevel card or a Cimetrics
card (on older workstations).

Review Figure A.1 to determine if a Sealevel card isinstalled in your
system.
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9 pin connector

A single 25 pin
connector

9 pin cable

Sealevel cable 25 pin cable

Figure A.1
Determining Sealevel card vs. Cimetrics card

2. Launch Windows NT® Explorer.
3. Browseto the Microarray Suite 5.0 CD.
a. Double-click the Instrument Folder.

5. Double-click setup.exe within the Instrument folder.
0 TheWelcome window appears.

6. Click Next.

7. Several consecutive Software License Agreement windows appear.
Click Yesin each window to accept the terms of the agreement.

O The Choose Destination L ocation window appears (Figure A.2).
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Choose Destination Location

Setup will inztall Microarray Suite Instrument Configuration in the
following folder.

Ta inztall to this folder, click Mext.

Ta inztall to a different folder, click Browse and select anather
falder.

“f'ou can chooge not to install Microaray Suite Instrument
Configuration by clicking Cancel to exit Setup.

" Destination Folder

C:A\GeneChip Browse... |

< Back Cancel |

Figure A.2
Choose Destination Location window

8. Click Browse and select the Destination to install the instrument driver
(select the same location where you installed Microarray Suite).

9. Click Next.
0 The Select Components window appears (Figure A.3).

Select Components

Select the components you want ta install, clear the companents
you da not want ta install.

Lonpopenie———

lent Genedray Scanner Files 1031 K

A

Select both the
Scanner Files and
Fluidics Station Files

— Description
Filez required to communicate with the Change...
fluidics station.
Space Required: 1333 K
Space Awvailable: 2864 K

< Back I Mest > I Cancel

Figure A.3
Select Components for Instruments
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10. Select both the GeneArray Scanner Files option and the Fluidics
Station Files option (Figure A.3).

11. Highlight the Fluidics Station Files option and click Change... to
verify that the correct driver is selected (Cimetrics or Seaevel).

12. If using Sealevel, enter the Port # for the COM seria port for the
Sealevel serial card. Enter 2 (Figure A.4).

v NOTE If the workstation is the Dell GX110, select COM Port 3.

Sealevel COM Port Number Configuration

Enter the COM serial port number for the Sealevel serial card.

Enter the
appropriate
Port # Port #

< Back I Mest » I Cancel

Figure A.4
Select the Port Number (Sealevel card only)

13. Click Next.
O The Start Copying Files window appears (Figure A.5).
Thisisasummary of the information selected.
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Start Copying Files E

Setup has enough information to start copying the program files.
If you want to review or change any settings, click Back. [f you
are zatisfied with the settings, click Mext to begin copying files.

Current Settings:

Microarray Suite Instrument Configuration Setup ;I

Fluidics station files [Sealevel card)
[COM port number 2]

Agilent Genedrray scanner files

Target Directory
C:\GeneChip

i o

Cancel |

Figure A.5
Start Copying Files Window

14. Review the information and click Next to continue.

O Program files are copied to your system. When complete an
Adaptec ASPI installation window appears (Figure A.6).

C*"; Adaptec ASPI Upgrade Installation

Thisz utility will install Adaptec’s ASPI layer for Windows 35 and Windows MT.

Do you wish ta continue?
No

Figure A.6
Adaptec ASPI Upgrade installation window

15. Click Yesto install.
O A second Adaptec ASPI Upgrade window appears (Figure A.7).

AFFYMETRIX,
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G-E Adaptec ASPI Upgrade E
Adaptec ASPI Upgrade Program September 1996

Thiz program will update the ASP layer for Windows 95 indows MT.

Click Upgrade to begin.

Lancel |

Figure A.7
Adaptec ASPI Upgrade installation window

16. Click Upgrade to continue.

O Program files areinstalled/upgraded. When complete, an
information window appears (Figure A.8).

GE Adaptec ASPI Upgrade [ %]
@ A5P layer is up to date. This A5P1 Upgrade did not detect E2-5C51 4.0

installed an your system. Click 0K to see some of the new and exciting
features of Adaptec EZ-5CSI 4.0,

ok |

Figure A.8
Adaptec ASPI Upgrade installation window

17. Click Cancel.
O The Setup Complete window appears (Figure A.9).
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Setup Complete

Setup has finished copying files to your computer. Before you
can uze the program, you must restart your computer.

& Nes, | want bo restart my computer nov.

 No, | will restart my cormputer later

Femove any dizks from their drives, then click Finizh to
complete setup.

< Back I Finizh I

Figure A.9
Restart Computer Window

18. Select, Yes, | want to restart my computer now.

19. Click Finish.
O The system reboots.

Fluidics Station Installation
(only)

v NOTE The instrument installation is for Microsoft® Windows NT® 4.0

Workstation only.

If the fluidics station software needs to be installed, the correct driver must
aso beinstaled. The two possible types of cards are: Cimetrics and
Sealevel.

1. Onaninstrument workstation, the Fluidics Station driver needsto be
installed if a Sealevel card is configured in the workstation. The
workstation may come configured with a Sealevel card or a Cimetrics
card (on older workstations).

Review Figure A.10 to determine if a Sealevel card isinstalled in your
system.

AFFYMETRIX,
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9 pin connector

A single 25 pin
connector

9 pin cable

Sealevel cable 25 pin cable

Figure A.10
Determining Sealevel card vs. Cimetrics card

2. Launch Windows NT® Explorer.
3. Browseto the Microarray Suite 5.0 CD.
a. Double-click the Instrument Folder.

5. Double-click setup.exe within the Instrument folder.
0 TheWelcome window appears.

6. Click Next.

7. Several consecutive Software License Agreement windows appear.
Click Yesin each window to accept the terms of the agreement.

O The Choose Destination L ocation window appears (Figure A.11).
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Choose Destination Location

Setup will inztall Microarray Suite Instrument Configuration in the
following folder.

Ta inztall to this folder, click Mext.

Ta inztall to a different folder, click Browse and select anather
falder.

“f'ou can chooge not to install Microaray Suite Instrument
Configuration by clicking Cancel to exit Setup.

C:A\GeneChip Browse... |

" Destination Folder

< Back

Cancel |

Figure A.11
Choose Destination Location window

8. Click Browse and select the Destination to install the instrument driver
(select the same location where you installed Microarray Suite).

9. Click Next.
0 The Select Components window appears (Figure A.12).

Select Components

Select the components yau want b install, clear the components
you do nok wank b install

lent Genediray Scanner Files oK

A

Select Fluidics
Station Files
only

— Dezcription

Files required to communicate with the
fluidic:s station.

Space Required: ek
Space Available: 308727 K.
< Back Mest > Cancel

Figure A.12
Select Components for Instruments

AFFYMETRIX,
L}
o



384 APPENDIX A Microarray Suite Instrument Installation

10. Select the Fluidics Station Files, (Figure A.12).
This should be the only option selected.

11. Highlight the Fluidics Station Files option and click Change... to
verify that the correct driver is selected (Cimetrics or Sealevel).

12. If using Sealevel, enter the Port # for the COM seria port for the
Sedlevd serial card. Enter 2, (Figure A.13).

v NOTE If the workstation is the Dell GX110, select COM Port 3.

Sealevel COM Port Number Configuration

Enter the COM serial port number for the Sealevel serial card.

| Enter the
appropriate
s Port #
'ork
: g

< Back I Mest » I Cancel

Figure A.13
Select the Port Number (Sealevel card only)

13. Click Next.
O The Start Copying Files window appears (Figure A.14).
Thisisasummary of the information that was selected by the installer.
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Start Copying Files E

Setup has enough information to start copying the program files.
If paw want to review or change any settings, click Back. |f you
are satisfied with the settings, click Next to begin copying files.

Current Settings:

Microarray Suite Instrument Canfiguration Setup ;I
Fluidics station files [Sealevel card)
[COM part number 2]
Target Directory
d:\genechip
L ;I_I
< Back L Cancel |

Figure A.14
Start Copying Files Window

1a4. Review the information and click Next to continue.

15. When the Setup Complete window appears (Figure A.15), select Yes, |
want to restart my computer now.

Setup Complete

Setup has finished copying files to your computer. Before you
can uze the program, you must restart your computer.

& Nes, | want bo restart my computer nov.

 No, | will restart my cormputer later

Femove any dizks from their drives, then click Finizh to
complete setup.

< Back I Finizh I

Figure A.15
Restart Computer Window
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16. Click Finish.
O The system reboots.

Agilent Scanner Installation
(only)
v NOTE The instrument installation is for Microsoft® Windows NT® 4.0

Workstation only.

1. Launch Windows NT® Explorer.
2. Browsetothe Microarray Suite 5.0 CD.
3. Double-click the Instrument Folder.

a. Double-click setup.exe within the Instrument folder.
0 The Welcome window appears.

5. Click Next.

6. Several consecutive Software License Agreement windows appear.
Click Yesin each window to accept the terms of the agreement.

0 The Choose Destination Location window appears (Figure A.16).

Choose Destination Location

Setup will inztall Microarray Suite Instrument Configuration in the
following folder.

Ta inztall to this folder, click Mext.

Ta inztall to a different folder, click Browse and select anather
falder.

“f'ou can chooge not to install Microaray Suite Instrument
Configuration by clicking Cancel to exit Setup.

" Destination Folder

C:A\GeneChip Browse... |

Cancel |

Figure A.16
Choose Destination Location window
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7. Click Browse and select the Destination to install the instrument driver
(select the same location where you installed Microarray Suite).

8. Click Next.

O The Select Components window appears (Figure A.17).

Select Components

Select the components vou want to install, clear the components
you do not want toinstall.

Compi

I Feidics Station Files

— Description

Files required to communicate with the
Agilent Genediray scanner. 9=

Space Required: 103 K
Space Available: 308727 K
< Back Mest > Cancel

Figure A.17
Select Components for Instruments

Select Scanner
Files only

9. Click Next.

O The Start Copying Files window appears (Figure A.18).
Thisisasummary of the information that was selected by the installer.

AFFYMETRIX,
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Start Copying Files E

Setup has enough information to start copying the program files.
If you want to review or change any settings, click Back. [f you
are zatisfied with the settings, click Mext to begin copying files.

Current Settings:

Microarray Suite Instrument Configuration Setup ;I
Agilent Genedrray scanner files

Target Directory
C:\GeneChip

Figure A.18
Start Copying Files Window

10. Review the information and click Next to continue.

O Program files are copied to your system. When complete an
Adaptec ASPI installation window appears (Figure A.19).

G—; Adaptec ASPI Upgrade Installation | x|

Thiz utility will install Adaptec's ASPI layer for Windows 95 and ‘Windows MT.
Do pou wish ta continue?

Figure A.19
Adaptec ASPI Upgrade installation window

11. Click Yestoinstall.
O A second Adaptec ASPI Upgrade window appears (Figure A.20).
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G-E Adaptec ASPI Upgrade E
Adaptec ASPI Upgrade Program September 1996

Thiz program will update the ASP layer for Windows 95 indows MT.

Click Upgrade to begin.

Lancel |

Figure A.20
Adaptec ASPI Upgrade installation window

12. Click Upgrade to continue.

O Program files are installed/upgraded. When complete, an
information window appears (Figure A.21).

G-E Adaptec ASPI Upgrade E
@ ASF layer iz up to date. This ASP| Upgrade did not detect EZ-5C5] 4.0

installed on your spstem. Click OF. to zee zome of the new and exciting
features of Adaptec EZ-5C5| 4.0

Figure A.21
Adaptec ASPI Upgrade installation window

13. Click Cancel.
O The Setup Complete window appears (Figure A.22).

AFFYMETRIX,
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Setup Complete

Setup has finished copying files to your computer. Before you
can uze the program, you must restart your computer.

& Nes, | want bo restart my computer nov.

 No, | will restart my cormputer later

Femove any dizks from their drives, then click Finizh to
complete setup.

< Back I Finizh I

Figure A.22
Restart Computer Window

14. Select, Yes, | want to restart my computer now.

15. Click Finish.
O The system reboots.









= Microarray Suite File Types

Probe Information (Library)
Files

The probe information or library files contain information about the probe
array design characteristics, probe utilization and content, and scanning and
analysis parameters. These files are unique for each probe array type.

The default path for the probe information filesis C:\GeneChip\Library.
» To view the file location:

1. Select Tools - Defaults from the menu bar.

2. Click the File Locationstab in the Defaults dialog box that appears.

Library files include user-defined mask files (see Table B.1).
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Table B.1
Userdefined mask files

File

Mask File Name . Description
Extension
Probe Mask *.msk A user-specified list of probe pairs that are excluded
from an analysis.
Cross Hybridization *.msk A type of probe mask that specifies probe pairs that
Probe Mask include a PM or MM probe cell whose intensity

exceeds a userspecified limit. These probe pairs will
be excluded from the analysis.

Hybridization Probe Mask *.msk A type of probe mask that specifies probe pairs
where PM - MM < Difference Threshold or PM/MM
< Ratio Threshold. These probe pairs will be
excluded from the analysis.

Spike Probe Mask *.msk A type of probe mask that specifies probe pairs
where:
(PM = MM)gpike = (PM = MM)ngpike < Difference
Threshold or (PM—MM)Sp;ke/(PM - MM)unspike <1+
Ratio Threshold. These probe pairs will be excluded
from the analysis.

Fluidics Protocol Files

The fluidics protocol files contain the instrument control instructions used
by the GeneChip® Fluidics Station 400. The default path for these filesis
C:\GeneChip\Protocol.

Experiment Data Files

You create the experiment information file (*.exp) during experiment set up.
The software generates the other experiment data filestypes as data analysis
proceeds (See Table B.2).

The default path for *.exp filesis C:\GeneChip\TestData. If desired, the files
may be written to another directory. The destination path may be set in the
Files Locations tab of the Defaults dialog box. (Select Tools — Defaults
from the menu bar and click the Files Locations tab.)
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Table B.2
Experiment data files

Experiment

Data File Name

File
Extension

Description

Experiment *.exp Contains information about the experiment name,

Information File sample, and probe array type. The experiment name also
provides the name for subsequent test data files
generated during the analysis of the experiment.

Data File *.dat The image of the scanned probe array.

Cell Intensity File * cel The software derives the *.cel file from a *.dat file and
automatically creates it upon opening a *.dat file. It
contains a single intensity value for each probe cell
delineated by the grid (calculated by the Cell Analysis
algorithm).

Chip File *.chp The output file generated from the analysis of a probe
array.

Report File *.rpt The report generated from the analysis output file (*.chp).

Experiment * tif A standard file format for graphic images. The Microarray

Information File Suite software exports graphic images in this file format.

Data File * txt A standard format for text files. The Microarray Suite
software exports text in this file format.

* xls A standard format for Excel files. The Microarray Suite

software export text in this file format.

AFFYMETRIX,
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= Satistical Expression Algorithm

Microarray Quite runs the Statistical expression algorithm. Previous
versions of Microarray Suite (lower than 5.0) run the Empirical
expression algorithm.

Notation

A GeneChip® probe array consists of anumber of cells (square-shaped areas
on the array) and each contains many copies of a unique probe. Probes are
tiled in probe pairs consisting of a perfect match (PM) and a mismatch
(MM).

The sequence of the PM and MM are the same, except for a base substitution
in the middle of the MM probe sequence. A probe set includes a series of
probe pairs and represents an expressed transcript (Figure C.1).

1 2 3 4 5 10

6 7 8 9
PM ~€— Cell
wilHEEETHEHEENR

}

Probe pair

Figure C.1
Probe set that includes 10 probe pairs
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Algorithm Output
Definitions

Signal
Stat Pairs

Stat Pairs Used

Detection

Detection p-value

Stat Common Pairs

Change
Change p-value

Signal log ratio

Signa log ratio low

Signal log ratio high

A measure of the abundance of a transcript.

The number of probe pairsfor aparticular probe set
on the array.

= Pairs - Masked probe pairs - Saturated MM
probe pairs

Thisisthe number of pairs used by the Statistical
Expression algorithm to make the detection call in
an absolute analysis.

The call in an absolute analysis that indicatesif the
transcript was present (P), absent (A), marginal
(M), or no cdl (NC).

p-value that indicates the significance level of the
detection call.

The intersection of the probe pairs from the

baseline and experiment that are used by the
Statistical Expression algorithm to make the
change call in acomparison analysis.

The call that indicates the change in transcript level
between a baseline and an experiment array.

p-value that indicates the significance level of the
change call.

The change in expression level for atranscript
between a baseline and an experiment array. This
changeis expressed as the log,, ratio.

The lower limit of the log ratio within a 95%
confidence range.

The upper limit of the signal log ratio within a 95%
confidence range.
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Background Subtraction

Thefirst step in the analysisis to correct for background across the entire
array. The calculated background establishes an intensity floor that is
subtracted from al intensity values.

Raw cell intensities -~ Background-adjusted intensities
The agorithm:

» divides the array into equally spaced zones (Figure C.2)
= assigns an average background to the center of each zone
» computes the distance from each cell to the center of every zone

» computes a weighting factor (the reciprocal of the sum of a constant and
the square of the distance from the cell to the zone center)

= computes the background of each cell by applying the weighting factor to
the zone average (the average background assigned to the center of each

zone)
/. { ] L] [ ]

Figure C.2
Array zones for computing background; the arrow color indicates the relative weights
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Absolute Expression

Analysis

Detection

The detection call answers the question: Is the transcript of a particular
probe set reliably detected by the probe array? We want an answer of absent
or present. In this context, absent means the expression level is below the
threshold of detection. In the case of uncertainty, we can get amarginal call.

The agorithm provides absol ute information without reference to numerical
values. This makesit easy to filter and interpret results. For example, we
may only want to look at genes whose transcripts are present in a particular
experiment. An additional advantage is that the detection and the signal
values are calculated using independent algorithms that add additional
information to the results.

Raw cell intensities - Absent, present, or Marginal detection call plus
p-values

A No Call detection result occurs if all of the probe pairs of a probe set
are excluded from the analysis. A probe pair is excluded if the PM or
MM is masked or if the MM is saturated.

Discrimination Value

The agorithm computes adiscrimination value that is used as afilter to
remove from further consideration all probe sets with insignificant
differences between PM and MM.

Discrimination value = (PM - MM)/(PM + MM)

The median of the discrimination ratios of all the probe pairs of aprobe setis
compared to a user-modifiable parameter 1 (default = 0.015), and produces
an intermediate call.

Increasing T can reduce the number of false present calls, but may also
reduce the number of true present calls.
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Making the Call

A one-sided Wilcoxon’'s signed rank test is used to calculate a p-value that
reflects the significance of the differences between PM and MM. The p-
value or statistical significance of aresult isthe probability that the observed
change in a sample occurred by pure chance. For example, a p-value of 0.05
means there are five chances in 100 that the results are not significant. The
lower the p-value, the greater the probability that the results are significant.

To make acall, the p-value for a probe set is examined on an axis with two
user-definable thresholds, a4 and a, (defaults a; = 0.04 and a, = 0.06). For

p-values between zero and 0.5, a,and a5, define the thresholds for the calls
(Figure C.3) (Se€ Table C.1).

The result is reported as the detection call that is associated with the
calculated p-vaue.

Decreasing the significance level a; can reduce the number of false
detected calls and reduce the number of true detected calls.
Increasing the significance level o, can reduce the number of false
undetected calls and reduce the number of true undetected calls.

oy oy
Present Marginal Absent
° ° . ©® o O . * o . °
° L4 ° ° °
[ )
[ ]
p-value
Figure C.3

User-modifiable thresholds, ay and a5
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Table C.1
Statistical algorithm detection call rules

Computed Detection p-values | Detection Call

p<d Present

U1 cp< Oy Marginal (at the limit of
detection)

p>djy Absent

Calculating the Signal

The signal represents the amount of transcript in solution.
Background-adjusted cell intensities — Probe set signal

For each PM intensity, amatching MM probe provides areference
background hybridization intensity. If the MM valueis less than the PM
value, the algorithm uses the MM value directly. However, if the MM value
is larger than the PM value, the algorithm creates an adjusted MM value
based on the average difference intensity between log, PM and log, MM, or

it that measure is too small, some fraction of PM.

The adjusted MM values are used to calculate the log, PM - log adjusted

MM for each probe pair. The signal for a probe set is calculated as the one-
step biweight estimate of the combined differences of all the probe pairsin
the probe set.

Comparison Expression

Analysis

A comparison analysis compares the expression levels of the transcripts on
one array to those on another. By directly comparing matching cells on two
arrays, any inherent differences in the hybridization efficiency of those cells
will cancel out. Asaresult, thisis an accurate and sensitive method of
determining changes in expression levels.

Differences between PM and MM and Differences between PM and
Background (Experiment and Baseline) — Change call and p-value
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The agorithm computes a primary normalization factor and two additional
normalization factors that straddle the primary normalization factor. The
spread between the normalization factors is determined by the perturbation
parameter (d).

To determine the p-values, asigned rank analysisis carried out on the PM
and MM differences for each probe pair in aprobe set from thetwo arraysin
the comparison. The resulting p-values are used to make the change calls.

To make acall, the p-value for a probe set is examined on an axis with four
threshol ds (Figure c.4). For p-values between zero and 1.0, y;and y, define the
thresholds for the calls.

Theresult isreported asthe change call that is associated with the calcul ated

p-value (see Table €.2). The output p-valueisthe critical p-vaue. The critical
p-value isthe p-vaue that determines the change call.

The critical p-value, p, is defined by the following:

» p=max(pl, p2, p3), if p1 < 0.5, p2 <0.5and p3 < 0.5
» p=min(pl, p2, p3), if p1 >0.5, p2>0.5and p3 >0.5
= p=0.5 otherwise

Y Y, 1-v, 1=y,

Increase Marginal No Change Marginal Decrease

T T | I
0 0.001 0.002 0.003 0.997 0.998 0.999 1.0
(1-0.003) (1-0.002) (1-0.001)
p-value

Figure C.4
User-modifiable parameters, y; and y,

AFFYMETRIX,
[

-

405



406 APPENDIX C Satistical Expression Algorithm

Table C.2
Statistical algorithm change call rules

Computed Change Change Call
P-values

Po <Y Increasing
P1 <y
P2 <¥q

Po <Yz Marginally increasing
P1<Y2
P2 <Y

Else No change

Po > 1y, Marginally decreasing
Py > Ty
P2 > 1y,

po > 1-v; Decreasing
P1 > 1y
P2 > 1y,

You may adjust y; and y, by specifying different valuesfor: vy, , YiH, VoL,
Yon- (See Appendix D Expression Analysis Settings.)

Decreasing y; can reduce the number of false increase and decrease calls, but
can also reduce the number of true increase and decrease calls. Increasing y,
can reduce the number of false no-change detected calls, but can also reduce
the number of true no-change-detected calls. Increasing the perturbation
parameter (d) can increase the number of true no-change-detected calls, but
can aso increase the number of false no-change-detected calls.

A No Call occurs if all of the probe pairs of a probe set are excluded from
the analysis. A probe pair is excluded if the PM or MM in the experiment
or baseline is masked or saturated.
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Signal Log Ratio
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= Expression Analysis Settings

The expression analysis settings are user-modifiable variables with
defaults empirically determined by Affymetrix. They are organized by
the tabs of the Expression Analysis Settings dialog box:

» Scaling

= Normalization

= Probe Mask

= Baseline

= Parameters

The Expression algorithm relies on these settings to derive
biologically meaningful results from the hybridization intensity data.

Viewing Expression
Analysis Settings

1. Click Analysis Settings in the shortcut bar, then click Expression @3
Alternatively, select Tools — Analysis Settings — Expression from
the menu bar.

0 The Expression Analysis Settings dialog box appears (Figure D.1).

411
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Scaling Tab

Expression Analysis Settings x

Frobe Array Type: IHuBSDD j

Gealing | Normalizationl Frobe Maskl Baselinel Parametersl

& User Defined

&l Probe Sets Scale Factor:
" Selected Probe Sets I‘I
Scale Factor Mask File BIowse |

Create/Open Probe Set bask |

Defaults |

Figure D.1
Expression Analysis Settings, Scaling tab, User Defined scaling option selected

Cancel |

2. Makeaselection from the Probe Array Type drop-down list.
The settings are specific for the selected probe array type and do not
affect the settings for other types of probe arrays.

3. Click atabto view the different types of expression analysis settings for
the selected probe array type.

Scaling is a mathematical technique applied to the data from several
different probe arrays (of the same type) to minimize discrepancies due to
variables such as sample preparation, hybridization conditions, staining, or
probe array lot. The Scale Factor is aso applied to the noise value.

Microarray Suite offersthree types of scaling: User Defined, All Probe Sets,
and Selected Probe Sets.

To view the scaling settings:

» Click the Scaling tab in the Expression Analysis Settings dialog box
(Figure D.1).

» Make a selection from the Probe Array Type drop-down list.
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User Defined Scaling

The User Defined scaling option multiplies the signal of each probe set on
the array by a user-specified scale factor.

1. Inthe Scaling tab, choose the User Defined option (Figure D.2).

Expression Analysis Settings =

Probe Auray Tupe: IHuBSDD j

Sealing | Nolmalizationl Probe Maskl Baselinel Parametersl

& |lser Defined
)l Probe Sets Scale Factor:

" Selected Probe Sets

|1
Scale Factar Mask File Browz., |

Create/0Open Probe Set Maskl

Defaults |

Figure D.2
Expression Analysis Settings, Scaling tab, User Defined scaling option with no scaling specified
(scale factor = 1)

Cancel

2. Enter anumber in the Scale Factor box.

v NOTE A scale factor of one is equivalent to no scaling.
3. Click OK to closethe Expression Analysis Settings dialog box.
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All Probe Sets Scaling

The All Probe Sets scaling option adjusts the trimmed mean signal of a
probe array to a user-specified target signal value.

The absolute analysis results (*.chp) from different experiments (probe
arrays of the same type) that are scaled to the same target signal using the
All Probe Sets scaling option may be directly compared.

1. Inthe Scaling tab, choose the All Probe Sets scaling option (Figure D.3).

Expression Analysis Settings 1]

Frobe Arrap Type: IHuBSDD j

Gedling | Norma\izationl Frobe Maskl Baselinel Parametersl

" User Diefined
A Target Signal:
" Selected Probe Sets 500
Scale Factor Mask File gz, |
Create/Open Probe Set Maskl
Defaultz | QK I Cancel |
Figure D.3

Expression Analysis Settings, Scaling tab, All Probe Sets scaling option selected

2. Enter atarget signa value.

3. Click OK to closethe Expression Analysis Settings dialog box.

Microarray Suite examines all of the probe sets on the array to compute
the trimmed mean signal and derive a scale factor for the array so that:

Target Signal = Scale Factor x Trimmed Mean Signal rope array

The scale factor standardizes the trimmed mean signal of the array to
the target signal (Figure D.4).
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Experiment 1 I [ R
Avg signal
9sig [sm

Target signal

Signal Intensity

Intensity

Experiment 2
Avg signal

1 2 3 4 5
Probe sets

Figure D.4
Scale factors (SF) standardize the average signal of each experiment to a userspecified target
signal

Selected Probe Sets Scaling

The Selected Praobe Sets scaling option adjusts the trimmed mean signal of
selected probe sets on a probe array to a user-specified target signal value.

You can directly compare the absolute analysis results (*.chp) of different
experiments (probe arrays of the sametype) if the same probe sets have been
scaled to the same target signal in each experiment using the Selected Probe
Sets scaling option.

For this scaling option, Microarray Suite utilizes user-selected probe sets
(specified by a Scale Factor mask file) to calculate the trimmed mean signa
and derive the scale factor for the probe array so that:

Target Signal = Scale Factor x Trimmed Mean Signal sy ected probe sets

The scale factor standardizes the trimmed mean signal of an array to the
target signal (Figure D.4). Selected Probe Sets scaling does not change the
absolute call because the software also multiplies the intensity of each probe
set and the probe array noise by the scale factor.
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Creating a Scale Factor Mask File
1. Inthe Scaling tab, choose the Selected Probe Sets option (Figure D.5).

Expression Analysis Settings l[

Frobe Array Tupe: I HuB200 j

Scaling I Normalizationl Probe Maskl Baselinel Parametersl

" Uszer Defined

)l Probe Sets Target Signal:
500

g :
Scale Factor Mask File Bl |

Create/0pen Probe Set Maskl

LDefaults | ak, I Cancel

Figure D.5
Expression Analysis Settings, Scaling tab, Selected Probe Sets scaling option

2. Enter aTarget Signal value, then click Create/Open Probe Set Mask.
0 TheProbe Set Mask File dialog box displays existing mask files

(Figure D.6).
v NOTE Mask files (*.msk) include Scale Factor, Normalization, and Probe mask
files. Each type of mask file has a different function and is created in a

separate tab of the Expression Analysis Settings dialog box.
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Probe Set Mask File

Loak in: Ia Library j gl
s8] HUB&00_103 MSK

HuBS00_108 MSK,

HuBE00_C109.MSK

] HUE&00_S103.M5K.

File name; IHuEEUELScaIB.MSK Open I
Files of type: Ithe Set Mask Files [*M5K] j Cancel

Figure D.6
Probe Set Mask Definition dialog box

3. Enter aname for the scale factor mask file in the File name box, then
click Open.

0 The Probe Set Mask Definition dialog box appears (Figure D.7).

Probe Set Mask Definition X
Probe Array: HUES00
b ask File: HuB800_Scale MSK

ok

o |
Cancel |

Exclude

Include
AZB02_at AI
ABOOOTT4_at Include All |
ABO00T15_at
ABOOOZ20_at Include.. |
ABOOO3ET_s_at
ABOO040T_at Exclude... |
ABOOO410_5_at
ABO0O0449_at 4|LI Exclude Al | _I
4 I I 4 4 I I 3

Figure D.7
Probe Set Mask Definition dialog box

4. To select probe sets for the mask file:
a. Highlight the desired probe set names in the Exclude list.
b. Click Include.

O Thisaddsthe selected probe set names to the I nclude list for the
scale factor mask file.
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5. Toremove aprobe set name(s) from the Include list:
a. Highlight the name(s) inthe Includelist.

b. Click Exclude.

Include All automatically moves al of the probe set names from the
Exclude list to the Include list.

Exclude All automatically Moves all of the probe set names from the
Include list to the Exclude list.

6. Click OK when finished to create the scale factor mask file and close
the Probe Set Mask Definition dialog box.

Selecting a Scale Factor Mask File

1. Inthe Scaling tab, choose the Selected Probe Sets option (Figure D.8).

Expression Analysis Settings 5[

Frobe Armay Tupe: IHuBSDD ﬂ

Scaling | Normalizationl Probe Maskl Baselinel Parametersl

" User Defined

" A]l Probe Sets Target Signal:

Create/0pen Probe Set bask |

Defaultz | 0K I Cancel
Figure D.8

Expression Analysis Settings, Scaling tab, Selected Probe Sets option

2. Click Browse (Figure D.8).
0 The Probe Set Mask File dialog box appears (Figure D.9).
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Probe Set Mask File
I = Libwary

HUGA00_ 108 MSK
HuBA00_C109.M5K
HuBA00_5103.M5K

File name: IHuBSDD_1 03.M5K Open I
Files of type: IMask Files [* MSK] j Cancel
Figure D.9

Probe Set Mask File dialog box

Mask files (*.msk) are specific for the probe array type. The Microarray
Suite software will not open a mask file that is incompatible with the
currently selected probe array type.

3. Double-click the desired *.msk file.

O The Expression Analysis Settings dialog box displays the currently
selected *.msk file name in the Scale Factor Mask File box

(Figure D.10).

Expression Analysis Settings 1]

Frobe &rray Type: IHuBSDD j

Sealing | Normalizationl Frobe Maskl Baselinel Parametersl

€ Uszer Defined

" Al Probe Sets Target Sighal:
500

' Selected Probe Sets

Scale Factor Mask File ;
D:\GeneChipD BSLibranysHUES00_103.M5K

Create/Open Probe Set Mask |

Defaultz | Ok | Cancel

Figure D.10
Expression Analysis Settings, Scaling tab, scale factor mask file selected
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Editing a Scale Factor Mask File
1. Inthe Scaling tab, choose the Selected Probe Sets option (Figure D.11).

Expression Analysis Settings ll

Probe Amray Tupe: IHuBBDD ﬂ

Scaling I Normalizationl Frobe Maskl Baselinel F'arametersl

" User Defined

Al Probe Sets Target Signal:

Scale Factor Mask File Browse... |

Create/0pen Probe Set Mask |

Defaultz | 0K I Cancel

Figure D.11
Expression Analysis Settings, Scaling tab, Selected Probe Sets option

2. Click Create/Open Probe Set Mask.
O The Probe Set Mask File dialog box appears (Figure D.12).

Probe Set Mask File

=l &

HuEB00_C109.MSE,
() HuBA00_5103 MSK.

File name: IHuESDD_1 035K Open I
Files of type: [ Mask Fies [ M5K] =l Cancel |

Figure D.12
Probe Set Mask File dialog box
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3. Double-click the desired *.msk file.
O The Probe Set Mask Definition dialog box appears (Figure D.13).

The Include list displays the probe setsincluded in the scale factor
mask file. The Exclude list displays probe sets not included in the scale

factor mask file.

Probe Set Mask Definition

Frobe Amray: HuBE00
Mask File: HuBE00_103 M5k

Erclude

A28102_at I
ABOOOTT4_at Include Al
ABOOOT1E_at —I

ABOO0Z220_at
ABOOO3ET _s_at

ABOO0409_at Exclude...

ABOOO410_s_at

ABDDD44S at | Ezclude Al

Figure D.13

QK |
[ |

Cancel

Include
M15353_at

M15465 s at
M16441_cds1_at

] | M16505_at

20391 _mab_at
L1204399_at
LI20536_s_at
><5432B,at

Probe Set Mask Definition dialog box

il

a. Toremove aprobe set(s) from the *.msk file:

a. Highlight the probe set name(s) in the Include list.

b. Click Exclude.

5. Toadd aprobe set(s) to the *.msk file, highlight the probe set name(s) in
the Exclude list, then click Include.

Include All automatically moves al of the probe set names from the

Excludelist to the Includelist.

Exclude All automatically moves all of the probe set names from the

Includelist to the Excludelist.

6. Click OK when finished to close the Probe Set Mask Definition dialog

box.

AFFYMETRIX,
[

-

421



422 APPENDIX D Expression Analysis Settings

Normalization Tab

Normalization is a mathematical technique similar to scaling that enables
comparison analysis of an experiment and baseline array.

Microarray Suite offers three types of normalization: User Defined, All
Probe Sets, or Selected Probe Sets normalization. All Probe Sets or Selected
Probe Sets normalization minimizes discrepancies between an experiment
and baseline array due to variables such as sample preparation, hybridization
conditions, staining, or probe array lot.

User Defined Nor malization

User Defined normalization multiplies the signal of each probe set on an
array by a user-specified normalization value.

1. Inthe Normalization tab, choose the User Defined option (Figure D.14).

Expression Analysis Settings X
Probe Arrap Tupe: I HuE=00 ﬂ

Scaling  Momalization IPlobe Maskl Baselinel F'arametersl

& ser Defined

Al Probe Sets Mormalization W alue:
" Selected Probe Sets I1
Mormalization Mask File Brovse. |

Create/Open Probe Set Mask. |

Defaultz |

Figure D.14
Expression Analysis Settings, Normalization tab, User Defined normalization option with no
normalization specified (Normalization Value = 1)

Cancel |
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2. Enter avalueinthe Normalization Value box.
A normalization factor of one is equivalent to no normalization.
3. Click OK to closethe Expression Analysis Settings dialog box.

All Probe Sets Normalization

All Probe Sets normalization adjusts or normalizes the trimmed mean signa
of the experiment to the trimmed mean signal of the baseline (Figure D.15).

Experiment I R R o
avg signal
_ Normalization
o value
2
2]
2
<
Baseline
avg signal
1 2 3 4 5
Probe sets
Figure D.15

Normalization Value normalizes the average signal of the experiment to the average signal of
the baseline

1. Inthe Normalization tab, choose the All Probe Sets normalization
option (Figure D.16).

AFFYMETRIX,
[

423



424 APPENDIX D Expression Analysis Settings

Expression Analysiz Settings »
PFrobe dmray Type: I HuEs0n j

Sealing  Momalization | Probe Maskl Baselinel Parametersl

" User Defined

[ rm alization Walies

" Selected Probe Sets I1
Mormalization kask File Browses |

Create/Open Probe Set Maskl

Defaults | 0k I Cancel

Figure D.16
Expression Analysis Settings, Normalization tab, All Probe Sets normalization option

2. Click OK to closethe Expression Analysis Settings dialog box.

The software examines al probe sets on the experiment or baseline
array to compute a trimmed mean signal for the experiment and a
trimmed mean signal for the baseline.

It computes a normalization value so that:
Trimmed Mean Signal paeaiine = (Normalization Value) x (Trimmed
Mean Signal eyperiment)

Selected Probe Sets Normalization

Selected Probe Sets normalization adjusts or normalizes the trimmed mean
signal of the experiment to the trimmed mean signal of the baseline
(Figure D.15).

For this normalization option, Microarray Suite utilizes user-selected probe
sets (specified by a normalization mask file) to compute the trimmed mean
signal of the experiment and baseline, and derive a normalization value so
that:

Trimmed Mean Signal pasgiine selected probe sets = NOormalization Value X
Trimmed Mean Signal experiment selected probe sets
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Creating a Normalization Mask File

1. Inthe Normalization tab, choose the Selected Probe Sets option
(Figure D.17).

Expression Analysis Setlings g

Probe Amray Type: I HuEa00 j

Sealing  Momalization | Probe Maskl Baselinel Parametersl

" Lsger Defined

Al Probe Sets [ ermalization ¥ alue:

Mormalization Mask File Browse... |

Create/0pen Probe Set Maskl

Defaults | ak I Cancel

Figure D.17
Expression Analysis Settings, Normalization tab, Selected Probe Sets option

2. Click Create/Open Probe Set Mask.
O The Probe Set Mask File dialog box appears (Figure D.18).

Lookin: |3 Liray =l gI I_

|#] HUBS00_103.MSK
HUES00_108.M5EK,
|8] HUBB00_C109.M5K.
|8] HUBB00_S 103 M5K.

File: narme: IHuEEDDNnrmaI\zeEnls MSK Open I
Files of type: IF'robe Set Mask Files [*M5K)] j Cancel |

Figure D.18
Probe Set Mask File dialog box

®
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v NOTE The mask files (*.msk) include Scale Factor, Normalization, or Probe
mask files. Each type of mask file has a different function and is created
in a separate tab of the Expression Analysis Settings dialog box.

3. Enter aname for the new normalization mask file in the File name box
and click Open.

O The Probe Set Mask Definition dialog box appears (Figure D.19).

Probe Set Mask Definition x
Probe Array: HUBB00
task File: HUBB00MNormalizeCrls. S K.

Cancel |
Exclude Include
AZB102_at AI
ABOOOTT4_at Include Al |
ABOOO15_at
ABOOOZ20_at Include... |
ABOOO38T_s_at
ABOOD40T_at Exclude... |
ABOODAO 5_at
ABOO0449_at Jj Exclude Al |
4 | 3 | |

Figure D.19
Probe Set Mask Definition dialog box

a. Highlight the desired probe set namesin the Excludelist. Click Include
to add them to the Include list for the new *.msk file.

5. Toremove aprobe set name(s) from the Includellist, highlight the
name(s) in the Include list, then click Exclude.

Include All automatically moves al of the probe set names from the
Excludelist to the Include list.

Exclude All automatically moves all of the probe set names from the
Include list to the Exclude list.

6. Click OK when finished to create the normalization mask file and close
the Probe Set Mask Definition dialog box.
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Selecting a Normalization Mask File

1. Inthe Normalization tab, click Browse (Figure D.20).
O The Probe Set Mask File dialog box appears (Figure D.21).

Expression Analysis Settings s

Probe Array Type: IHuBBUU j

Scaling  Mormalization | Probe Maskl Baselinel Palametelsl

= ser Defined

Al Probe Sets [ armalization &alue:

|17
Browse... |

MNormalization Mask File

Create/Open Probe Set Maskl

Defaults | 0K I Cancel

Figure D.20
Expression Analysis Settings, Normalization tab, Selected Probe Sets option

Probe Set Mask File
Look in: Ia Library j gl

HuBS00_103 MSK,
HuBE00_108 MSK.
HuBS00_C109.MSK
HuBS00_S103.MSK,

File name: IHuBEDDNDrmaIizEEhIs MSK DOpen I
Files of type: IMask Fileg [ MS5K] ﬂ Cancel

Figure D.21
Probe Set Mask File dialog box
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v NOTE Mask files are specific for the probe array type. Microarray Suite will not
open a mask file that is incompatible with the currently selected probe
array type.

2. Double-click the desired *.msk file.

O The Probe Set Mask File dialog box closes and the Expression
Analysis Settings dialog box displays the selected *.msk in the
Normalization Mask File box (Figure D.22).

Expression Analpzis Settings x
Probe Array Type: I HuBa00 j

Scaling  Momalization | Probe Maskl Baselinel Parametersl

© ser Defined
Al Probe Sets M armalization Yalie:

@& Selected Probe Sets

Mormalization kMask File
D:4GenelChipDBALibrary HUBS00M ormalizeClrls, MS K,

Create/0pen Probe Set Maskl

Defaults | QK | Cancel

Figure D.22
Expression Analysis Settings, Normalization tab, normalization mask file selected
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Editing a Normalization Mask File

1. Inthe Normalization tab, choose the Selected Probe Sets option
(Figure D.23).

Exprezsion Analysiz Settings x

Probe Array Type: IHuESDD ﬂ

Scaling  Mormalization I Probe Maskl Baselinel Parametersl

= User Defined

Al Probe Sets [Hrmalizatiorn Walue:

] |1
Maormalization task: File Browse... |

Create/Open Probe Set Maskl

Diefaults | ak. I Cancel

Figure D.23
Expression Analysis Settings, Normalization tab, Selected Probe Sets option

2. Click Create/Open Probe Set Mask (Figure D.23).
O The Probe Set Mask File dialog box appears (Figure D.24).

Probe Set Mask File

Look jn: Ia Library j il IE_

HuBE00_103.MSK
HuBE00_108.M5K
HuBS00_C109.MSK
HUES00_5103.MSK.
HuBB00MarmalizeClris. M5,

File name:

Sk Open I
Filez of type: IProba Set Mask Files [*M5K) j Cancel

Figure D.24
Probe Set Mask File dialog box

®
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3. Double-click the desired *.msk file.
O The Probe Set Mask Definition dialog box appears (Figure D.25).

The Include list displays the probe sets included in the *.msk file. The
Exclude list displays the probe sets not included in the *.msk file.

Probe Set Mask Definition X

Probe Amray: HUES00
b ask File: HUBS00M armalizeCtrls. M5 K
Cancel |
Include

ABOD0Z20_at
HGA036-HT 4306_at

Exclude

A28102_at - I
ABOOOTT4_at Include: Al |

HGA0GBS-HT 4338_at

ABO0OTT5_at
ABO0O38T_s_at Include... |
AB000409_at
Exclude... |
_ILI EgcludeAIIl
+

ABOO0410s_at
ABO00443_at
ABO00450_at

KN

M10277_s_al
M10943_at
LU20636_s_at

U20662_at
U20647_at
4

il

Figure D.25
Probe Set Mask Definition dialog box

4. Toremove aprobe set(s) from the *.msk file:

a. Highlight the probe set name(s) in the Include list.
b. Click Exclude.

To add a probe set(s) to the *.msk file:

a. Highlight the probe set name(s) in the Exclude list

b. Click Include.

Include All automatically moves al of the probe set names from the
Excludelist to the Include list.

Exclude All automatically moves all of the probe set names from the
Include list to the Exclude list.

Click OK when finished to close the Probe Set Mask Definition dialog
box.
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Probe Mask Tab

User-selected probe pairs may be excluded or masked from an expression
analysis. In the Probe Mask tab (Figure D.26), you can create a probe mask file
that specifies the probe pairs to exclude from an analysis.

Microarray Suite also offers advanced features that automatically generate
three types of probe masks: cross hybridization, hybridization, or spike
mask. (See Appendix F for more information about probe masks.)

Expression Analyziz Settings =
Probe arrap Tupe: I HuBE00 ﬂ

Scalingl Mormalization  Probe Mask I Baselinel Parametersl

Browse... |
Create/Open Probe Maskl
Defaultz | 0K I Cancel
Figure D.26

Expression Analysis Settings, Probe Mask tab
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Creating a Probe M ask

1. Inthe Probe Mask tab, click Create/Open Probe Mask (Figure D.26).
0 The Probe Mask File dialog box appears (Figure D.27).

Lookjn: |3 Libery =l =il

=] HuE=00 103 MSE,
HuBE00_108 MSK
HuES00_C109.MSK
HuBE00_5103.MSK
HuBS00_Scale MSK.
HuEB00M armalizeCirlz. M5

File name: IHuESUUProbB.MSK Open I
Files of type: IPmbe task. Files (% MSK] ﬂ Cancel
Figure D.27

Probe Mask File dialog box

v NOTE The *.msk files include Scale Factor, Normalization, or Probe mask files.

Each type of mask file has a different function and is created in a
separate tab of the Expression Analysis Settings dialog box.

2. Enter anamefor the new probe mask filein the File name box and click
Open.
O The Probe Mask Definition dialog box appears (Figure D.28) and
displays the probe array type and the probe mask name.
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Probe Mask Definition
Probe drray: HuBB00
Mask File: HuBS00Pobe MSK

Cancel |
Probe Sets PBrobe Pairz

AFFxEioR5 st [v| [141519

Cross Hib... | Hib. | Spke..

Figure D.28
Probe Mask Definition dialog box

3. Select the desired probe set name from the Probe Sets drop-down list
and enter the desired probe pair numbers in the Probe Pairsfield
(following the example format: 1-4,7,15,19).

These probe pairs will be omitted from the analysis.

a. Click the box below the Probe Sets drop-down list to add the probe
pairs to the probe mask (Figure D.29).

Probe Mask Definition X
Probe &eray: HuB200
I ask File: HuBS00Probe MSK

Cancel |
Probe Sets Probe Pairs
=l

AFFR-RIoB-R at 147519

Cross Hyb... | Hb.. | Spike.. |

Figure D.29
Probe pairs selected for the probe mask file
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5. Repeat step 3 and step 4 to specify additional probe pairs for the probe
mask.

6. Click OK when finished adding probe pairs to the probe mask.

Selecting a Probe M ask

1. Inthe Probe Mask tab, choose the Use Probe Mask File option
(Figure D.30).

Expression Analysis Settings X

Probe Aray Type: IHuBBDD j

Scalingl Normalization  Frobe Mask | Baselinel F'arametersl

Browse... |
Create/Open Probe Maskl
Defaults | Ok I Cancel
Figure D.30

Expression Analysis Settings, Probe Mask tab

2. Click Browse.
0 TheProbe Mask File dialog box appears (Figure D.31).
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Probe Mask File

Look in: Ia Library j gl
28] HuBB00_102.MSK,

HuES00_5 cale.MSK
HuBB00N armalizeCils.MSK

File name:  [HuB800Probe. M5K Open |
Files of bype: IMasKFiIes[’.MSK] j Cancel |

Figure D.31
Probe Mask File dialog box

3. Double-click the desired probe mask.
0 The Probe Mask tab displays the selected probe mask (Figure D.32).

v’ NOTE Mask files are specific for the probe array type. Microarray Suite will not
open a mask file that is incompatible with the currently selected probe
array type.

Expression Analysis Settings

Probe Amay Type: I HuE200 j

Sc:alingl Mormalization  Probe Mask | Baselinel Parametersl

¥ Use Probe Mask File

ID “\GeneChipDE4LibranHuBB00Prabe MS K

Create/Open Probe Maskl
Defaults | ak. Cancel

Figure D.32
Expression Analysis Settings, Probe Mask tab
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Editing a Probe M ask

1. Inthe Probe Mask tab, click Create/Open Probe Mask (Figure D.33).
0 The Probe Mask File dialog box appears (Figure D.34).

Expression Analpsis Settings x
Probe Array Type: I Hug300 j

Scalingl Marmalization  Frobe Mask. I Baselinel Parametersl

Browse... |

Create/0pen Frobe Maskl
Defaults | 0k, I Cancel

Figure D.33
Expression Analysis Settings

Probe Mask File

Look jn; I = Librany

HUEB00N armalizeChils MK,

File name:  [HuB800Probe. M5K Open |
Files of bpe: IMaskFiIes[*.MSK] j Cancel |

Figure D.34
Probe Mask File dialog box
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2. Click the desired probe mask file and click OK (or double-click thefile

name).

0 The Probe Mask Definition dialog box displays the probe pairsin
the selected probe mask (Figure D.35).

Probe Mask Definition

x
Probe Aray: Hus200
Mask File: HuE800Probe M5 K
Cancel |
Probe Sets Probe Pairs
[ | |
AFFX-BioB-5_at  1-4,15.19
U17389_at 1
U73738_at 4-5
MZ2632_at 211
L3E922_at 51013
LCrozz Hyb... Hub... Spike...
Figure D.35

Probe Mask Definition dialog box

3. Click the probe set/probe pair entry you wish to edit.

0 The Probe Sets and Probe Pairs box automatically display the
selection (Figure D.36).

AFFYMETRIX,
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Probe Mask Definition x Probe Mask Definition X

Probe Array: HuE800 Probe Array: HUBS00
Mask File: HuBB00Probe. M5k Mask File: HuB00Probe. MSK
Cancel | Cancel |

Probe Sets Probe Pairs Probe Sets Probe Pairs

|U35045_at =l |1 015

AFFX-BioB-5 at 141519 AFFX-BioB-5_at  1-41519
1135048 _at 1015

Cross Hyb... Hb... Spike... Cross Hyb... | Hib.. | Spke.. |

Figure D.36
Edit entries in the Probe Pairs box and click the lower box (left) to update the probe pair list (right)

Edit or delete the entry in the Probe Pairsfield, then click the lower field
to update the list of probe pairs (Figure D.36).

Click OK when finished to close the Probe Mask Definition dialog box.

4.
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Basaline Tab

In the baseline tab, the user selects the analysis output file (*.chp) that will
serve as the baseline in a comparison expression analysis (Figure D.37).

Do not choose the Use Baseline Comparison File option for an
absolute analysis.

1. Inthe Basdline tab, choose the Use Baseline Comparison File option
(Figure D.37).

Expression Analysis Settings X

Frobe Armray Type: I HuEs00 j

Scalingl Nolmalizationl Probe Magk  Baseline | Parametersl

IV il ze Baseline Comparison File Browse... I

Defaults | 0K I Cancel

Figure D.37
Expression Analysis Settings, Baseline tab

2. Click Browse.
O The Baseline Comparison File dialog box appears (Figure D.38).

The baseline file must be derived from the same type of probe array
selected in the Probe Array Type drop-down list in the Expression
Analysis Settings dialog box (Figure D.37).

AFFYMETRIX
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Basgeline Comparizon File HE
Lookin: |2 Testdats =l a?<| :

@ genflex. CHP @ Timepoint2. CHP
2] HUSHPA.CHP [#] Timepaink.CHP

@ Timepoint1.CHP

1 [v]
File name: IT\mapoth CHF Open I
Files of bype: IChip Files [*.CHP) ﬂ Cancel |

Figure D.38
Baseline Comparison File dialog box

3. Double-click the baseline *.chp and click Open.

The Baseline tab displays the selected baseline file for comparison
analyses (Figure D.39).

Expression Analysis Settings X

FErobe Array Type: IHuEBIJIJ Z|

Scalingl Nurrnalizationl Probe Mask  Baseline | Palametersl

IV Use Baseline Comparison File Browse... |

I D:\GeneChip\TESTDATA\Timepoint0.CHP

Defaults | Ok I Cancel

Figure D.39
Expression Analysis Settings, Baseline tab
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Parameters Tab

The Parameters tab displays user-modifiable Statistical Expression
algorithm parameters (Figure D.40). Table D.1 describes the parameters.

v’ NOTE Versions of Microarray Suite lower than 5.0 run the Empirical Expression
algorithm. (See Appendix Appendix E for more information about the
Empirical Expression algorithm.)

Expression Analysis Settings *

Probe Array Tupe: (=]

Scaling | Mormalization ProbeMasleaseIine Parameters

Alphal  |0.04

Alphaz 0.06

Tau 0ms

Gammall 0.0025

GammalH 0.0025

Gammall 0.0030

GammazH 0.0030
Perturbiation 1.08

Defaults ak I Cancel |

Figure D.40
Expression Analysis Settings, Parameters tab

The parameter default values were determined through extensive empirical
testing at Affymetrix. Changing a parameter value affects the:

= algorithm output (see Appendix E for more information about the
Statistical and Empirical Expression algorithm outputs)

= assay sensitivity (ability to make true detection or change calls)

= assay specificity (ability to minimize false detection or change calls)

AFFYMETRIX,
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Table D.1

Usermodifiable Statistical Expression algorithm parameters

Parameter

Description

Effect of Changing Parameter

The p-value threshold that defines present and
marginal detection calls.

Decreasing a; may reduce the number of false
present calls (increases specificity) and the

Alpha1 i ho call i number of true present calls (decreases
(a1) 1 p <ay, the call is present sensitivity).
07 < p < dy, the call is marginal
The p-value threshold that defines marginal and Increasing a, may reduce the number of false
absent detection calls. absent calls (increases sensitivity) and the number
Alpha2 of true absent calls (decreases specificity).
(az) If: a7 < p < ay, the call is marginal
p > ay, the call is absent
Threshold for the probe set discrimination Increasing T may reduce the number of false
score. If the discrimination score < T, the present calls (increases specificity) and the
Tau difference between the PM and MM cells in the number of true present calls (decreases
(1) probe set is considered insignificant. The sensitivity).
algorithm does not make a call for the probe
set.
The lower limit of y; which is the p-value Decreasing y;.and y; decreases y;. Decreasing
GammailL threshold that defines increase and marginal y; may reduce the number of false increase and
(yqL) increase change calls. decrease calls (increases specificity) and may also
reduce the number of true increase and decrease
calls (decreases sensitivity).
Gamma1lH The upper limit of y; which is the p-value
(V1H) f[hreshold that defines increase and marginal
increase change calls.
The lower limit of y, which is the p-value Increasing Y, and v,y increases Y,. Increasing y,
Gamma2L threshold that defines marginal increase and no  may reduce the number of false no change calls
(Vo) change calls. (increases specificity) and may also reduce the
2L number of true no change calls (decreases
sensitivity).
Gamma2H The upper limit of y, which is the p-value
(VZH) threshold that defines marginal and no change

change calls.

Perturbation
(d)

Determines the spread between the three
normalization factors the algorithm computes
for an experiment and baseline in a comparison
analysis.

Increasing d may increase the number of true no
change calls (increases sensitivity) and may also
increase the number of false no change calls
(decreases specificity).



Affymetrix® Microarray Suite User’'s Guide

Changing a Parameter Value

1. Inthe Parameters tab and make a selection from the Probe Array Type
drop-down list.

2. Click the parameter you wish to change.
O The parameter box displays the current value (Figure D.41).

Expression Analysis Settings X

Frobe Array Type: I HuBs00 j

Scalingl Nolmalizatianl Probe Maskl Baseline Parameters |

Perturbation ( [1.08

Alphal 0.04
Alpha2 0.06
Tau 0.015
Gammall 0.0025
GammalH 0.0025
Gammazl 0.0030
GammazH 0.0030

i Perturbation

Defaults aK I Cancel |

Figure D.41
Expression Analysis Settings, Parameters tab

3. Enter anew vaue for the parameter in the parameter box.

a. Click OK to closethe Expression Analysis Settings dialog box.
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= Expression Analysis Metrics

Microarray Quite runs the Statistical expression algorithm. Previous
versions of Microarray Suite (lower than 5.0) run the Empirical
expression algorithm.

Statistical Expression

Algorithm

Absolute Results

Signal

A measure of the abundance of a transcript.

Detection

The call that indicates whether the transcript is detected (P, present),
undetected (A, absent), or at the limit of detection (M, marginal).
Detection p-value

p-vaue that indicates the significance of the detection call.

Stat Pairs

The number of probe pairsfor a particular probe set on an array.

Stat Pairs Used

The number of probe pairs per probe set used in the analysis. This may be
the total number of probes per probe set on the probe array or the number of
probe pairsin a pre-designated subset (for example, probe pairs specified by
aprobe mask file and/or amasked image). Stat Pairs Used = total probe
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pairs per probe set — (probe pairs masked in amask file) — (probe pairs
masked in the image) — (saturated MM probe pairs).

Comparison Results

Signal Log Ratio

The change in the expression level of atranscript between a baseline and an
experiment array. Thischangeisexpressed asthelog, ratio. A log, ratio of 1

isequal to afold change of 2.

Signal Log Ratio Low

The lower limit of the log ratio within a 95% confidence interval.

Signal Log Ratio High

The upper limit of the log ratio within a 95% confidence interval.

Change

The cdll that indicates the change in the transcript level between abaseline
and experiment (increase (1), margina increase (MI), no change (NC),
marginal decrease (MD), decrease (D))

Change p-value

p-vaue that indicates the significance of the change call.

Stat Common Pairs

The intersection of the probe pairs from the baseline and experiment that are
used by the Expression algorithm to make the change call in a comparison
analysis.
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Empirical Expression

Algorithm

Previous versions of Microarray Suite (lower than 5.0) run the Empirical
Expression algorithm.

Absolute Analysis Results

Positive & Negative

The number of probe pairs scored positive or negative. A probe pair iscalled
positive if theintensity of the PM probe cell is significantly greater than that
of the corresponding MM probe cell. A probe pair is called negativeif the
intensity of the MM probe cell is significantly greater than that of the
corresponding PM probe cell. To evaluate the intensity, the algorithm
calculates the ratio and difference associated with each probe pair and
compares these values to the Statistical Difference Threshold (SDT) and the
Statistical Ratio Threshold (SRT).

A probe pair is Positive if: PM —MM > SDT and PM/MM > SRT
A probe pair is Negative if: MM —PM > SDT and MM/PM > SRT

The SDT isafunction of the noise (Q) and is calculated by the software:
SDT =Q* SDT it The SDT,t and the SRT are user-modifiable
parameters. The SDT,,,; is set at 2.0 for the standard staining protocol or

4.0 for the antibody amplification protocol. (Refer to the Expression
Analysis Technical Manual or the HUSNP Mapping Assay User Manual).
The default SRT valueis 1.5.

Increasing the SDT,,,;; and SRT increases analysis stringency, reducing
these thresholds decreases analysis stringency.

The number of positive and negative probe pairs is determined for every
probe set and are used to derive parameters that describe probe set
performance.

Pairs

The number of probe pairs for a particular probe set on an array.

AFFYMETRIX,
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Pair Used

The number of probe pairs per probe set used in the analysis. This may be
the total number of probes per probe set on the probe array or the number of
probe pairsin apre-designated subset (for example, probe pairs specified by
a probe mask file and/or a masked image).

Pairs Used = total probe pairs per probe set — (probe pairs masked in a mask
file) — (probe pairs masked in the image).

Pairsin Avg

A trimmed probe set that excludes probes with extremely intense or weak
signal from the analysis. If 8 or fewer probe pairs are used, Pairsin Avg =
Pairs Used (or the number of probe pairs per probe set minus any that are
masked).

Super scoring isperformed if more than 8 probe pairs are used. Superscoring
is aprocess that excludes probe pairs from calculation of the Avg Diff and
Log Avg Ratio if they are outside a given intensity range. Microarray Suite
calculates the mean and standard deviation of theintensity differences (PM —
MM) for an entire probe set (excluding the highest and lowest values).
Those values within a set number of standard deviations (STP) are included
in the calculation of the Avg Diff or Log Avg Ratio. The STP is a user-
modifiable parameter with adefault value = 3.

Pos Fraction

# positive probe pairs/# probe pairs used

Log Avg

Describes the hybridization performance of aprobe set and is determined by
calculating theratio of the PM/MM intensities for each probe pair in a probe
set, taking the logs of the resulting values, and averaging them for the probe
Set:

Log Avg=10x {[Z log (PM/MM)] / Pairsin Avg}

Log Avg = 0 indicates random cross hybridization. The higher the Log
Avg, the more confidence the transcript is present.
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Pos/Neg

The ratio of Positive probe pairs to Negative probe pairsin a probe set (#
Positive probe pairs / # Negative probe pairs).

Avg Diff
Avg Diff =% (PM —MM) / Pairsin Avg

This parameter serves as arelative indicator of the level of expression of a
transcript. It is used to determine the change in the hybridization intensity of
agiven probe set between two different experiments.

The Avg Diff is calculated by taking the difference between the PM and MM
of every probe pair (excluding the probe pairs where PM — MM is outside
the STP standard deviation of the mean of PM-MM) in a probe set and
averaging the differences for the entire probe set.

The Avg Diff cannot be used to compare the hybridization intensity
levels of two different probe sets on the same array.

Absolute Call

Each transcript in an absolute analysis has three possible Absolute Call
outcomes: Present (P), Absent (A), or Marginal (M). The absolute call is
derived from the Pos/Neg, Positive Fraction, and L og Avg absolute call
metrics. Each absolute call metric is weighted and entered into a decision
matrix to determine the status of the transcript.

Comparison Analysis Results

Increase

A probe pair is considered to increase if the intensity difference between the
PM and MM probe cells in the experimental sample is significantly higher
than in the baseline sample. Two criteria must be met for a probe pair to
show asignificant increase:

(PM — MM )y, — (PM — MM)pyas > Change Threshold (CT), and

[(PM — MM)gp — (PM —MM) pag] / max [Q/2, min(|PM — MM gy, [PM —
MM |pase)] = Percent Change Threshol d/100
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Decrease

A probe pair is considered to decrease if the intensity difference between the
PM and MM probe cellsin the experimental sampleis significantly lower
than in the baseline sample. Two criteria must be met for a probe pair to
show a significant decrease:

(PM =MM) page — (PM — MM) ¢, > Change Threshold (CT), and
[(PM — MM)pase — (PM = MM) ] / max [Q/2, min(|PM — MM gy, [PM —
MM |pas0)] > Percent Change Threshold/100

The software cal culates the Change Threshold (CT) using the SDT
(Statistical Difference Threshold) of both the experimental and baseline
data. Alternatively, the user may define the CT by entering a value for the
CT Multiplier (in the Parameters tab of the Expression Analysis Settings
dialog box), which is multiplied by the noise (Q) of the baseline or
experimental data, whichever is greater. The Percent Change Threshold isa
user-specified value (also set in the Parameters tab of the Expression
Analysis Settings dialog box).

Inc Ratio

For each transcript: # Increased probed pairs / # probe Pairs Used

Dec Ratio
For each transcript: # Decreased Probe pairs/ # probe Pairs Used

Pos Change
Positive probe pairsep, - # Positive probe pairsyasgine

Neg Change
Negative probe pairse,, - # Negative probe pairsyasine

Inc/Dec
For each transcript: the # increased probe pairs / # decreased probe pairs
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DPos-DNeg Ratio
(Positive Change — Negative Change)/# probe Pairs Used

The DPos — DNeg Ratio and Log Avg Ratio Change are usually positive
when a transcript changes from avery low to arelatively high expression
level and are typically negative when the expression level changes from a
high to avery low or undetectable level. Both metrics may have values close
to zero if the transcript is present in both the baseline and experimental
samples despite an increase or decrease in the level of the transcript.

L og Avg Ratio Change
L0g AVQexp — LOg AVQpace

The difference between the Log Avg Ratio of the baseline and experimental
probe array data (in a comparison analysis) for each transcript. The Log Avg
Ratios are recomputed for each for each probe set based on probe pairs used
in both the baseline and experimental probe arrays (the recomputed values
are not displayed by the software).

Difference Call

Each transcript in a comparison analysis has five possible Difference Call
outcomes: (1) Increase (1), (2) Marginally Increase (Ml), or (3) Decrease
(D), (4) Marginally Decrease (MD), and (5) No Change (NC). The
difference call is derived from the comparison metrics. Max [Increase/Total,
Decrease/Total], Increase/Decrease Ratio, Log Average Ratio Change, and
Dpos — Dneg Ratio. Each comparison metric is weighted and entered into a
decision matrix to determine the status of the transcript.

Avg Diff Change

The Avg Diff values are recomputed for each probe set based on probe paris
used in both the baseline and experimental probe arrays (the recomputed
values are not displayed by the software).

Avg Diff Change = Avg Diffe,, — Avg Diffpasdine

B=A

An asterisk (*) in this column indicates the transcript is called absent (A) in
the baseline.
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Fold Change

The Fold Change indicates the relative change in the expression levels
between the experiment and baseline targets. The Fold Change for a
transcript is a positive number when the expression level in the experiment
increases compared to the baseline and is a negative number when the
expression level in the experiment declines. The Fold Change (FC) is

calculated as:
e = O (AvgDiffChange) . Eﬂ I (AvODIffe, 2 Ang'ffbase)g
Q’nax[mln(Anglffbase, AnglffeXp), QM X QC]D o1 if ( AngiffeXp< AVgDiffbase)D

AvgDiffChange = AngiffeX - AVgDiffbase

p
QC = maX(Q(-»(p' Qbase)

Qu = 2.1for a50um feature or Q,, = 2.8 for a24um feature

The normalized or scaled Avg Diff values are recomputed in both the
experimental and baseline data sets to include only probe pairs used in both
the baseline and experiment arrays. Then the Avg Diff Change is calculated
as.

Avg Diff Change = Avg Diffgy,- Avg Diffpae
and Qc = max (Qexp: Qbase)

Q multiplier: Qy = 2.1 for a50 um feature array or Qy; = 2.8 for a24 pm
feature array

If the noise (Q) of the experiment or baseline array is greater than the Avg
Diff of the transcript (the baseline or experimental data), the Fold Change is
calculated over the noise and is an approximation [atilde character (~)
precedes the approximated Fold Change value in the *.chp fil€].

Sort Score

The Sort Score is aranking based on the Fold Change and the Avg Diff
Change. The higher the Fold Change and the Avg Diff Change, the higher
the Sort Score.









® Cross Hybridization, Hybridization, &
Soike Probe Masks

A probe mask specifies probe pairs that are to be excluded from an
expression analysis. There are three types of probe masks:

» Cross hybridization probe mask specifies probe pairs that include a
perfect match (PM) or mismatch (MM) probe cell intensity greater than a
user-specified limit.

» Hybridization probe mask includes probe pairs that meet either of the
following criteria:

PM - MM < Difference Threshold
or
PM/MM < Ratio Threshold

» Spike probe mask includes probe pairs that meet either of the following
criteria:

(PM = MM)gjike — (PM = MM)ngnike < Difference Threshold,
or
(PM —MM)gjike /(PM = MM)ngpike < 1 + Ratio Threshold
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Viewing the Probe Mask
Tab

You can create, view, or edit probe masks in the Probe Mask tab of the
Expression Analysis Settings dialog box.

To view the probe mask tab:

1. Click Analysis Settings in the shortcut bar, then click Expression @‘3
Alternatively, select Tools — Analysis Settings — Expression from
the menu bar.

O The Expression Analysis Settings dialog box appears (Figure F1).
2. Click the Probe Mask tab.

Expression Analysis Settings x

Frobe Array Type: IHuBSDD j

Scalingl Mormalization Probe Mask | Baselinel F'arametersl

Browse... |
Create/0pen Piobe Maskl
Defaults | QK I Cancel |
Figure FE1

Expression Analysis Settings, Scaling tab, User Defined scaling option selected

3. Makeaselection from the Probe Array Type drop-down list.

The settings are specific for the selected probe array type and do not
affect the settings for other types of probe arrays.
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Cross Hybridization Probe
Mask

Microarray Suite analyzes one or more user-specified *.cel filesto generate
across hybridization probe mask. The cross hybridization probe mask
specifies probe pairs that have a perfect match (PM) or mismatch (MM)
probe cell with an intensity that exceeds a user-specified limit.

A series of *.cel files may be analyzed and the results from each analysis
may be combined in an And (intersection) or Or (union) fashion to create a
composite cross hybridization probe mask. The probe pairs specified by the
cross hybridization probe mask are excluded or masked from an expression
analysis.

Creating a Cross Hybridization Probe Mask

1. Inthe shortcut bar, click Analysis Settings, then click Expression @3

Alternatively, select Tools — Analysis Settings — Expression from
the menu bar.

O The Expression Analysis Settings dialog box appears (Figure F2).

Expression Analysis Settings X
Probe Aray Type: IHuBBDD j

Scalingl Mormalization  Probe Mask | Baselinel F'arametersl

Browse... |
Create/Open Probe Maskl
Defaults | ] I Cancel
Figure F2

Expression Analysis Settings, Probe Mask tab
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2. Click the Probe Mask tab

3. Click Create/Open Probe M ask.
O The Probe Mask File dialog box appears (Figure F3).

Laok jr: I 23 Libwary j gl

HUBE00_103. MSK, HuES00Probe. MSK,
HuE300_103.M5E,

(8] HUBB00_C109.M5K.

8] HUBB00_S103.M5K.

HUBE00_S cale MSK.

HWEB00M ormalizeChils. MSK

File name: IHuBBDENHyb.MSK Open I
Files of type: IProbe Mask Files [~MSkK] j Cancel |

Figure F3
Probe Mask File dialog box

a. Enter aname for the new mask in the File Name box and click Open.
O The Probe Mask Definition dialog box appears (Figure F4).

Probe Mask Definition X
Probe Aray: HusS00
b ask File: HUBB00 #-Hypb.MSK

Cancel |
Probe Setz Probe Pairz

I—— | |

LCrozz Hyb... | Hub... Spike...

Figure F4
Probe Mask Definition dialog box
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5. Click CrossHyb.
0 The Cross Hybridization dialog box appears (Figure F5).

Cross Hybridization

Upper Intengzity Limit

1 | i

Combine with previous results: © And  © Or & Ovenwiite

QddFiIe...l ok | Cancel |

Figure F5
Cross Hybridization dialog box

6. Enter anew upper intensity limit (if necessary).

7. Click Add File.
O Thisdisplaysthe Open dialog box (Figure F6).

Open [21=]

Look jn: I 3 Testdata j gl I_T E=

@ geniug. CEL B SampleT.CEL

=] HuSHPA. CEL ] Sample2.CEL

=] HuSMPB.CEL J55} Timepoinid CEL

] Pas0.cel ] Timepait1. CEL

[«7] pBa.cEL &) Timepairt2 CEL

] prt 4405 CEL ] Timepairt3 CEL

4 I+

File name: ITimepointD.CEL Open I
Files of ype: [ Cell Files [~CEL) = Cacel |

Figure F.6
Open dialog box displays *.cel files available for the cross hybridization probe mask

8. Double-click a*.cel filein the Open diaog box.

0 Thisaddsthe selected *.cel to the Cross Hybridization dialog box
(Figure E7).
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Crozs Hybridization [ x|
Upper Intensity Limit I1 0oa

[:A\GeneChiphTESTDATAMTimepoint0. CEL

1] | i
Combine with previous results: ©© And & Or & Ovenwrite
ak. | Cancel |
Figure F7
Cross Hybridization dialog box displays *.cel files selected for the cross hybridization probe
mask

9. Repeat and 8 step 7 and step 8 until all desired *.cd files have been
added to the Cross Hybridization dialog box.

Microarray Suite identifiesthe probe pairsin each *.cel file that include
aPM or MM probe cell with an intensity greater than the user-specified
Upper Intensity Limit (the default is 1000).

The results from each *.cel file may be combined in an And
(intersection) or Or (union) fashion to create the cross hybridization
probe mask.

10. Double-click the second (and any subsequent) *.cel file name to toggle
between the And and Or option (Figure F8).

Cross Hybridization Cross Hybridization [ x|
Upper Intensity Limit I1 oo Upper Intensity Limit I1 0o
D:\GeneChiph\TESTDATANT imepointd. CEL D:AGeneChiph TESTDATAAT imepoint0. CEL
And 0:\GeneChiphTESTDATANTimepoint]. CEL Or D:\GeneChip\TESTDATAMTimepoint1. CEL

4 | | | |

Combine with previous results: € And & Or Ovensrite Combine with previous results: € And C Op & f

ok | Cancel | AddFie... | oK |

Figure F.8
And combined *.cel files (left), Or combined *.cel files (right)
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11. Click OK to generate the cross hybridization probe mask.

0 The Probe Mask Definition dialog box displays alist of the probe
pairsin the cross hybridization probe mask (Figure F9).

Probe Mask Definition

Frobe Aray: HuBS00 o
Mask File: HUEB00 %-Hyb.MSK

[ ]
Cancel |
Probe Sets Probe Pairz

AFFX-BioB-5_at 16

AFFXBioB-2 st 1378

AFF<BiCE st 1

AFFXBioDn-A_at 45101215
AFF¥BinDn-3_at  7-20

AFF<Creb-Bat 1257 31214161813

AFFA-Crex-3 at 1,3-31117.19
AFFXBioB-&_ st 9101619
AFF<XBioB-M_st 781017

AFF<BioC-5 st 1-281313

AFFXBinDr-5_st 51415

AFFX-BioDn-3 st 1,1517

AFFCred-3 st 1720 j

4 rn

Cross Hub... Hub... Spike.. |

Figure F9
Probe pairs in the Cross Hybridization Probe mask

12. Click OK to close the Probe Mask Definition dialog box.
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Editing a Cross Hybridization Probe Mask

1. Inthe Probe Mask tab, click Create/Open Probe Mask (Figure F10).
0 TheProbe Mask File dialog box appears (Figure F11).

Exprezsion Analysizs Settings x

PFrobe Aray Type: I HuEs00 j

Scalingl Marmalization  Frobe Mask | Baselinel F‘arametersl

Browse... |

Create/Open Probe Maskl
Defaults | QK I Cancel

Figure F.10
Expression Analysis Settings dialog box, Probe Mask tab

Probe Mask File
Look jn: Ia Librany j gl

HUBE00_103 MSK HuBE00Frohe. MK
HUBE00_108 MSK = yb MSK;
HUBE00_C109 M3K

HUBE00_5103MSK

HuBB00_Scale. MSK.

HuEB00MormalizeClrls. MSE

File name: IHuBSDEM-Hyb.MSK Open I
Filez of type: IProbe Mask Files [*M5K] j Cancel |

Figure F.11
Probe Mask File dialog box
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2. Double-click the cross hybridization probe mask file (*.msk) you wish
to edit (Figure F11).

0 The Probe Mask Definition dialog box displays the probe pairsin
the currently selected probe mask (Figure F12).

Probe Mask Definition

Probe Amray: HuBS00
M ask File: HUBB00 -Hyb.MSK

Frobe Setz Probe Pairs
| [
AFF<BioB-5 st 16
AFFX-BioB-3_at 1319
AFF<BioC-5_at 11
AFF<BioDnG_at 45101215
AFFXBiaDn-3_at 7-20
AFFA-Crex-5_ st 1-257.91214-16.18-13
AFF<-Credd-3 st 1.3-91147.18
AFFXBioB-5_ st 910,1619
AFFXBioB-M_st 781017
AFF<-BioC-5 st 1-2813.19
AFF<BiaDn5_st 51415
AFFXBioDn-3_st 11517

Cancel |

iR bes s 16D =l
Cross Hub.. Hub.. spke.. |
Figure F12

Probe Mask Definition dialog box

3. Inthelower box, click the Probe Set/Probe Pair entry you wish to edit.

0 The Probe Setsbox and Probe Pairsbox automatically display the
selection (Figure F13).
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Probe Mask Definition [ x| Probe Mask Definition [ X|
Probe Amay: Hub800 Probe Anay: HuG300
Mask File: HUBB00 X-Hyb.MSK Mask File: HUBS00 X-Hyb. MSK

Cancel | Cancel
Probe Sets Probe Pairz Probe Sets Probe Pairs
AFFxCrexE_at v [1-20 =
AFFX-BioB-5_at 16 ﬂ AFF<-BioB-5_at 16 3
AFFx-BioB-3_at 1319 AFF<-BioB-3_at 1319
AFFX-BioC-5_at 1112 AFFX-BioC5_at 1112

AFFX-BioDn5_at  4510,1215 AFF<-BioDn-5_at 45101215
AFF%-BioDn-3_at B

AF SE 214-16,18-19 <

AFFA-Crexd at 1 %3a 139111719

AFFXBioB5 st 9 AFFXBioB5 st 910,163

AFFXBioBM_st 7+ AFFXBioBM_st 781017

AFFXBioCE st 1- AFFXBioCE st 1281319

AFFX-BioDnE_st 1 AFFXBioDn5_st 1415

AFFXBioDn3 st 1, AFFXBioDna st 11517

(RELER I ed]) =l dHeendist dled =

Cross Hyb... Hub.. Spike... | Cross Hyb.. Hib. | Spke.. |
Figure F13

Edit the Probe Pairs box and then click the lower box (left) to update the probe pair list (right)

a. Edit or delete the entry in the Probe Pairsfield.
5. Click the lower field to update the list of probe pairs (Figure F13).
6. Click OK when finished to close the Probe Mask Definition dialog box.

Combining Cross Hybridization Probe Masks

A cross hybridization mask may be combined with (And or Or fashion) or
overwrite an existing cross hybridization mask.

1. Inthe Probe Mask tab, click Create/Open Probe Mask (Figure F14).
0 The Probe Mask File dialog box appears (Figure F.15).
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Exprezsion Analysizs Settings x
PFrobe Aray Type: IHuBBDD j

Scalingl Marmalization  Frobe Mask | Baselinel F‘arametersl

Browse... |

Create/Open Probe Maskl
Defaults | QK I Cancel

Figure F14
Expression Analysis Settings dialog box, Probe Mask tab

Probe Mask File

Look in: I =3 Library j gl
HUBE00_103 MSK HuBE00Frohe. MK

HUBE00_108 MSK [E K
HUBE00_C109 M3K

HUBE00_5103MSK

HuBB00_Scale. MSK.

HuEB00MormalizeClrls. MSE

File name: IHuBSDEM-Hyb.MSK Open I
Filez of type: IProbe Mask Files [*M5K] j Cancel |

Figure F15
Probe Mask File dialog box

2. Inthe Probe Mask File dialog box, double-click the cross hybridization
probe mask you wish to combine with another cross hybridization probe
mask(s) (Figure F15).

O The Probe Mask Definition dialog box appears (Figure F.16).
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Probe Magk Definition

Frobe Array: HuBE00 K

M ask File: HUEB00 -Hyb.MSK
Cancel |

Probe Sets Probe Pairz

| [ |
AFFX-BioB-5_at 16

AFFX-BioB-3_at 1319

AFF-BioC-Bat 11

AFFX-BioDn-B_at 45101215
AFFX-BioDn-3_at 720

AFF-CrewB_at 1-2)57.912.14-16,18-19
AFFH-Cre¥-3_at  1,391117.18
AFFX-BioB-5_st 9101619
4FFX-BioB-M_st  7-B1017
AFFX-BioC-5 st 1-281319
AFFX-BioDn-B_st 51415
AFFX-BioDn-3_st 11517

AFFA-Cre-3_st 17,20 LI

4rn

Cross Hyb.. Hyb... Spke.. |

Figure F16
Probe Mask Definition dialog box

3. Click CrossHyb.
0 The Cross Hybridization dialog box appears (Figure F17).

Crozs Hybridization E

Upper Intenzity Limit

4 | i

Combine with previous results: © And  © Or  * Overwite

QddFiIe...l ok | cancel |

Figure F17
Cross Hybridization dialog box

a. Enter anew Upper Intensity Limit if desired.

5. Click Add File.
O Thisdisplaysthe Open dialog box (Figure F.18).
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Open [Z]X]
Laak in: I {23 Testdata j il &
=] genius.CEL %] Sample1.CEL
[ HusNPA. CEL [+7] Sample2 CEL
[+ HuSMPE.CEL [+]] Timepaintn CEL
=] P450.cel % Timepoint CEL
[+] pBaCEL |+7] Timepaint2 CEL
=] prt 4405 CEL [+ Timepainta.CEL
4 |+]

File name: ITimepoint‘I {CEL Open I
Files of type: [ Cel Files [*CEL) =l Eered

Figure F18
Open dialog box

6. Double-click the*.cel file you wish to combine with the cross
hybridization mask selected in step 2.

0 The Cross Hybridization dialog box displays the selected *.cel file
(Figure F.19).

Cross Hybridization

Upper Intensity Limit I1 0oa

[:MGeneChiphTESTDATANTimepoint1.CEL
And 04 GeneChiph TESTDATANTimepaint2 CEL

| | i

Cornbine with previous results: € And O Or & Ovenwite

Ok | Cancel |

Figure .19
Cross Hybridization dialog box

7. Click OK and repeat step 5 and step 6 to add additional *.cel filesto the
Cross Hybridization dialog box.

8. Double-click the second (and any subsequent) *.cel file name to toggle
between And and Or (Figure E19).
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Cross Hybridization, Hybridization, & Spike Probe Masks

9. Choose a Combine with previousresults option (And, Or, or
Overwrite), then click OK.

Microarray Suite analyzesthe selected *.cel filesand identifiesall probe
pairswith a PM or MM probe cell that has an intensity greater than the
user-specified Upper Intensity Limit. It combines the results from the
*.cdl files (And or Or or Overwrite) to create a composite cross
hybridization probe mask.

This composite probe mask is combined with the probe mask selected in
step 2 (for example, HU6800X-hyb.M SK  in Figure F.15) as specified in
step 9 (And or Or fashion, or overwrites the selected cross hybridization
probe mask).

Hybridization Probe Mask

Microarray Suite an