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User Notice

Users are advised that the use of this ScanArray instrument, or the SpotArray
instrument, for certain applications in analyzing microarrays may require a license
from one or more third parties that have patents in this area. The following are some of
the companies that have patents related to microarrays:

Affymetrix, Inc.

Incyte Genomics

Oxford Gene Technology, Ltd
Hyseq, Inc.

There may be other third parties that have patent rights in this area. PerkinElmer is not
encouraging or suggesting that the users of this equipment employ this equipment in a
way that would infringe on the patent rights of any third parties. PerkinElmer suggests
that users consult their own legal advisors for counsel on non-infringing or licensed
uses of this machine in analyzing microarrays.

The ScanArray Express is a registered trademark of PerkinElmer Life Sciences, Inc. Windows,
Windows 2000, and Windows XP are registered trademarks of Microsoft Corporation. GenePix is a
registered trademark of Axon Instruments, Inc.

Alexa 488, Alexa 532, Alexa 546, Alexa 555, Alexa 568, Alexa 594, Alexa 647. Alexa 660,
BODIPY 530-550, BODIPY 558-568, BODIPY 564-570, BODIPY 630-650, BODIPY TMR,
Calcium Crimson, Calcium Green-1, Calcium Orange, Magnesium Green, Magnesium Orange,
Oregon Green 448, Oregon Green 500, Rhodamine Green, Rhodamine Red, Ribo Green, SYBR
Green, Sypro Ruby, Texas Red, TO-PRO - 3, TO-PRO-1, TOTO -3, TOTO-1, YO-PRO-1, YOYO-
1 and the Molecular Probes logo are trademarks of Molecular Probes, Inc.

FluorX is a trademark of Amersham Biosciences Ltd.

Copyright 2002, PerkinElmer Life Science, Inc. All rights reserved. No part of this manual may be
reproduced or transmitted in any form without the written permission of PerkinElmer.

Printed in the U.S.A.

Part No. 80M-826 Rev. B

Information in this document is subject to change without notice and does not represent a
commitment on the part of PerkinElmer.
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The following table describes the contents of this User Manual.

Chapter Description

Chapter 1 Provides an overview of the ScanArray instrument hardware and
software, and an overview of the ways to scan and quantitate using
ScanArray Express.

Chapter 2 Helps you become familiar with ScanArray Express by running an
Easy Scan and Easy Quantitation on the Geometric Test Slide.

Chapter 3 Provides instructions for scanning and quantitating using Easy Scan
and Easy Quant.

Chapter 4 Provides instructions for scanning using a protocol; includes
instructions for creating a Scan Protocol.

Chapter 5 Provides instructions for quantitating using a protocol; includes
instructions for creating a Quantitation Protocol.

Chapter 6 Provides instructions for creating and using Protocol Groups and Batch
Sets to analyze multiple experiments and to automate your scanning
and quantitating.

Chapter 7 Provides instructions to set system-wide settings.

Chapter 8 Provides diagnostic and troubleshooting information.

Appendix A Formats of files supported by ScanArray Express.

Appendix B Specifications

Appendix C Declaration of Conformity

Appendix D Quality Measurement Formulas
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Conventions Used in this Manual

The ScanArray Express uses the Windows® 2000 or Windows® XP Operating System.
We assume that the operator is acquainted with the general use of the operating system,
and therefore provide only an overview of using Windows programs.

The names of the buttons and their locations are bold. The name of windows and dialog
boxes are in italics. For example:

. In the ScanArray Express Main Window, click Scan to start a scanning procedure.

All user defined file names, for example results files, must be Windows compatible
(i.e.they cannot contain a slash, a backslash, a dot or any other Windows reserved
character).

The Cancel button in all windows exits the window you are working in without saving
any changes you may have entered.

Where to Get Help

If you need help installing or operating the ScanArray system, you can contact
PerkinElmer in the following ways:

. Web Site - http://www.perkinelmer.com/microarray
. Customer Service by telephone

Tel: + 617-350-9263 or (800) 551-2121

Fax +617-482-1380

E-mail: PBTsupport@perkinelmer.com

Please be prepared with the following when you call:

. serial number of your instrument.

. version number of the application software, from Help, About on the ScanArray
Express software, Main Window.

. nature of the problem

. steps you have taken to correct the problem

. access to your instrument

. your phone number, fax number, and e-mail address

For Additional Information

Additional information about the system can be found in the following:

. ScanArray Express Installation Guide

. Documentation provided with the workstation and its operating software

. Documentation provided by manufacturer of the fluorophores that are used

. The ArrayInformatics Microarray Laboratory Integration Guide (for
ArrayInformatics users only)
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Getting Help for Windows 2000/XP

The Windows 2000/XP online help provides information on learning how to use the
Windows operating system.

To open Windows 2000/XP help
1.  Click the Start button on the task bar.

2. On the Start menu, click Help. Navigate to a topic using the tabs.

User Manual PBTsupport@perkinelmer.com Page x
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1.1

1.1.1

Chapter Summary

Overview 1-1

The ScanArray Express Main Window 1-4
Workflow for Scanning and Quantitation 1-5
The Different Ways to Scan 1-6

The Different Ways to Quantitate 1-7
Preparing to Scan 1-8

Overview

Welcome to the ScanArray® Express from PerkinElmer Life Sciences. The ScanArray
Express is an extremely sensitive microarray laser scanner with easy-to-use software for
microarray scanning and quantitation.

The ScanArray Express System

The ScanArray Express system includes the scanning instrument with one to four lasers,
and a Windows 2000 or Windows XP workstation running the ScanArray Express
software.

User Manual pbtsupport@perkinelmer.com 1-1
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Introduction

Figure 1-1 shows the ScanArray instrument models (from left to right): the ScanArray
Lite, the ScanArray Express, and the ScanArray Express HT with 20-slide autoloader.

The ScanArray Lite

The ScanArray Express The ScanArray Express HT

Figure 1-1 The ScanArray Express Instrument Models

All three models run the ScanArray Express software on the workstation. The software is
used to control all aspects of scanning, quantitating and saving the scanned images and
quantitation results, using a network connection between the workstation and the
instrument.

1.1.1.1 The Scanning Instrument

The instrument includes one to four lasers, depending on the system configuration.
Usually lasers are mounted inside the scanner; however, large lasers or lasers with a
significant power dissipation may be externally mounted. The laser includes appropriate
beam shaping optics, an excitation filter, a shutter and beam alignment optics. Lasers turn
off automatically after 120 minutes of inactivity to maximize the service life of the laser.

Optional add-ons to the instrument include a barcode reader and autoloader.

1.1.1.2 ScanArray Lite

The ScanArray Lite has two internal lasers, and can be upgraded with an optional barcode
reader. This model supports:

. two Laser Excitation Wavelengths of: 543 nm and 633 nm
. two Emission Filter Wavelengths of: 570 nm and 670 nm

1-2
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1.1.1.3 The ScanArray Express

The ScanArray Express can be upgraded to alternative lasers, filters, barcode reader, and
autoloader. This model supports:

. up to five Laser Excitation Wavelengths of: 488 nm, 514 nm, 543 nm, 594 nm, 612
nm, and 633 nm;

. up to 11 Emission Filter Wavelengths of 508 nm, 522 nm, 530 nm, 549 nm, 570 nm,
578 nm, 592 nm, 614 nm, 660 nm, 670 nm, and 694 nm.

1.1.1.4 The ScanArray Express HT

The ScanArray Express HT includes a built-in autoloader, and can be upgraded to
alternative laser, filters, and barcode reader. This model supports:

. up to five Laser Excitation Wavelengths of: 488 nm, 514 nm, 543 nm, 594 nm, 612
nm, and 633 nm;

. up to 11 Emission Filter Wavelengths of 508 nm, 522 nm, 530 nm, 549 nm, 570 nm,
578 nm, 592 nm, 614 nm, 660 nm, 670 nm, and 694 nm.

1.1.1.5 The ScanArray Express in an Integrated Microarray Laboratory

If your laboratory is integrated with an ArrayInformatics database that resides on a server
or workstation on the network, you can retrieve information from and send information to
the Arraylnformatics database. Selection buttons for Arraylnformatics on the ScanArray
Express user interface are activated if your ScanArray Express is configured for
integration, or dimmed and inactive if your ScanArray Express is not integrated.

ArrayInformatics is a microarray gene expression database and visualization software
available from PerkinElmer. If you are working in an integrated laboratory, refer to the
Microarray Laboratory Integration Guide that shipped with the Arraylnformatics
software.

1.1.1.6 The User Interface

The User Interface, the part of the ScanArray Express software that you see displayed on
the workstation monitor screen, lets you enter information or commands, and receive
status information. The user interface opens to the ScanArray Express Main Window,
described on the following page.

User Manual
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1.2 The ScanArray Express Main Window

When you start the ScanArray Express, the user interface displays the Main Window on
the monitor screen, as shown in Figure 1-2 below. This is your starting point for sending
commands, entering information, or receiving status information. This is also where
scanning images and quantitation results display.

Note: Some ScanArray Express systems are for quantitation only; if you are working on
a Quantitation system, you will not see the Scan button or associated windows.

Run, Configure & File Buttons

— Click Scan to select a scanning type and begin scanning. Status buttons
Display the status of
— Click Quantitate to select a quantitation type and begin quantitating. the lasers and other

instrument hardware.

Image Display Area Click a tab to view images or results. Tumn lasers on or off.

ScanArray Express

Run Cyming 3 (Contell | Log | Disgnastics | Help |

Laser 1
(B33 nm:
Dragaing with mouse: FReadyin 1213

L.

Scan Zoom In | Zoom Out. Zoom Full |

Quantitate

Draws Circle from Side |
Remove Circle |

Configure & File

Laser3

Full Slide

(543
Fiie Readyin 1213
Canfigure Laser 4
(453 )
Not Instaled

Laser5
(514 nm),
Not Installed

Instrument
Status:
Connected

Spot Yiewer
Cyanine 3

Interock:
Closed

Autoloader
Door:
Closed

Cassetle
Load Status:
Loaded

Anaglformatics
erver
Bbodt40

Paletts

Black threshald,
e 23

Full color threshald:
S 45K

Ticroaray:

343 Median | Unadjusted
Mouse is at: 14305um, 12815um  Raw pixel intensity: 2186 W

— Click File to open or save a file.

— Click Configure to create protocols, protocol groups, and batch sets, and to configure system settings.

Figure 1-2 The ScanArray Main Window
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Workflow for Scanning and Quantitation

The ScanArray Express performs two basic operations: scanning and quantitation.
Depending on a workflow that you choose, scanning and quantitating can be done
separately and individually, with manual or automatic saving of results, or the two
operations can be partly or completely automated using protocols and protocol groups. A
Batch Set is used for scanners with autoloaders.

The diagram below is an overview of the ways to scan and quantitate, and points you to

information about each.

Scan

Click Scan and select from:
e Fasy Scan
e Scan Protocol
e Protocol Group
e  Batch Set

Save your images manually or
automatically.

Quantitate

Click Quantitate and select from:

e FEasy Quant
e Quantitation Protocol

Quantitate Automatically

Save your images or quantitate
automatically after scanning, and then save
the images and quantitation results.

See “Different Ways to Scan” on page 1-6
for ways to scan and save your images.

See Chapter 3 to get started right away with
Easy Scan.

See Chapter 4 to create a Scan Protocol or
Chapter 6 for a Protocol Group or Batch Set.

See “Different Ways to Quantitate” on page
1-7 for ways to quantitate and save your
data.

See Chapter 3 to get started right away with
Easy Quant.

See Chapter 5 to create a Quantitation
Protocol.

See Chapter 4 to run a Scan Protocol with a
checkbox for automatic quantitation.

NOTE: To practice scanning with the Geometric Test Slide included with your
system, see Chapter 2, “Getting Started: Scan and Quantitate the Geometric

Test Slide”

Figure 1-3 A Workflow Roadmap

User Manual
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1.4  The Different Ways to Scan

Before starting, review the ways you can scan your microarrays. You can automatically
save the images to a local/network file system or Arraylnformatics database.

1.4.1 Easy Scan

The Easy Scan settings are “persistent;” that is, they remain from the last scanning session,
so it’s easier to scan the same type of microarrays. For the new or occasional user, Easy
Scan is easy-to-use: all selectable settings are on one screen, and you can change your
settings as you work.

Use Easy Scan if:

. Your lab uses one type of microarray and has one area of interest.

. You scan only one or two colors.

. You want to “walk up and use” the equipment. You can change settings as you
work, including the scan resolution, the flourophores to be scanned, PMT Gain,
and the area to scan.

1.4.2 Scan Protocol

A Scan Protocol uses pre-defined settings that can be named, saved, and recalled to use
again; a protocol is useful when scanning different types of microarrays or when you want
to use advanced features. Using a scan protocol is simple once it is set up: just load your
microarray, select the protocol, and start.

Use a Scan Protocol if:

. You scan more than two colors, or wish to scan any fluorophore multiple times.

. Many users share the scanner and you want to automate file naming and saving
for the users.

. Your lab uses more than one type of microarray: different image fields, labeling
protocols, etc.

. You wish to incorporate automation features into scanning, such as Auto
Sensitivity

. You want to automatically quantitate after scanning.

1.4.3 Protocol Groups and Batch Scans

Protocol Groups is a powerful new ScanArray Express feature. Using a protocol group,
you can run different experiments on different areas of the same microarrays. You can run
several scan protocols on a microarray, one after the other, without intervention, and
automatically save the results to a specified location. In addition, you can include
quantitation protocols in the protocol group, allowing you to scan, then quantitate, and
save all scanned images and quantitation results to a specified location -- again, without
user intervention. For more information, see Chapter 6.

1-6 Technical Support 800-551-2121 or 617-350-9263 ScanArray TMExpress
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1.5

1.5.1

1.5.2

1.5.3

Using a Batch Set lets you run different scan protocols or protocol groups on up to 20
slides in a cassette. To use a Batch Set requires a ScanArray Express system with the HT
autoloader option. For more information, see Chapter 6.

The Different Ways to Quantitate

Before starting, review the ways you can quantitate your microarrays.

Easy Quant

The Easy Quant settings are “persistent;” that is, they remain from the last quantitation
session, so it’s easier to quantitate the same type of microarrays. For the new or occasional
user, Easy Quant is easy-to-use: all user-selectable settings are available from one screen,
and you can change your settings as you work.

Use Easy Quant if:

. Your lab uses only one type of two-color microarray.

. You want to “walk up and use” the equipment; you can change settings as you
work.

. You want to test your slide; Easy Quant is a quick and easy way to do it.

Quantitation Protocol

A Quantitation Protocol uses pre-defined settings that can be named, saved, and recalled
to use again. Using a quantitation protocol is simple once it is set up: just obtain your
images, select the protocol, and start.

Use a Quantitation Protocol if:

. You have a variety of microarrays.

. You use more than two fluorophores.

. If the printing of the slides does not vary from microarray to microarray.

. You have complex and advanced settings that you want to use; once the settings
are set up, they can be saved and easily run again.

Automatically Quantitating after Scanning

When running a Scan Protocol, you can select to automatically quantitate after the scan.
While setting up to run, you must select a quantitation protocol to run, so the quantitation
protocol must already be defined. For more information, see “Running a Scan Protocol” in
Chapter 4.

You also can fully automate your scanning and quantitation using Protocol Groups or
Batch Sets. For more information, see Chapter 6.

User Manual pbtsupport@perkinelmer.com 1-7
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1.6  Preparing to Scan

To perform a scan, the instrument and the workstation must be connected, and the
instrument must have completed all start-up diagnostic tests. Start the ScanArray Express
and warm up the lasers for 15 minutes, and load the microarray or cassette.

approximately 60% stable, which is adequate for pre-scanning and investigative
scanning. After five minutes, they become stable enough for all but the most sensitive
applications. ScanArray Express indicates the lasers are still warming up for the full 15
minutes.

f Note: Lasers can vary when first turned on. After one or two minutes, they become

1.6.1 Turning on the ScanArray Express and Warming the Lasers
To turn on the ScanArray Express

1.  Turn on the ScanArray instrument. Verify that the Power and Ready indicator lights

are green.
g ST Lo
1 q
Check that the two . Hold the microarray,
indicators are green. face up, by the
- thumb space or by

> - : - - } the edges.

2. Log in to Windows if required, using your assigned user name and password.

3.  On the Windows workstation, double-click the ScanArray Express icon.

The User Interface opens to the ScanArray Main Window.

4.  Check the status of the lasers. The laser buttons on the right side of the Main Window
indicate the status of the lasers: blue indicates the lasers are turned off, yellow
indicates the lasers are warming up; green indicates the laser are ready. To turn on a
laser, click the status button for that laser.

1-8 Technical Support 800-551-2121 or 617-350-9263 ScanArray TMExpress
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5.

Begin laser warm-up by clicking the laser status button.

1.6.1.1 Loading the Microarray or Cassette

To load a microarray

1.

2.

Hold the microarray by the thumbspace or by the edges.

Holding the microarray face up, and with the barcode or label toward you, slide the
microarray into the slot until it touches the back. The ScanArray Express will
automatically align the microarray.

To load a cassette into the autoloader

If you have a ScanArray Express system with an HT autoloader, you can load up to 20
slides in the cassette.

Pull the cassette straight up and out.

Inside the cassette are “fingers” that hold the slide in place. To prevent breaking
these fingers, load the microarray slides from the back of the cassette.

Insert a microarray, face up into each slot you want to use; slot 1 is on the bottom;
slot 20 on the top. The barcode or label should be oriented so that it is toward the
front of the instrument when the cassette is replaced in the autoloader.

Align the microarrays on the front of the cassette, using the metal alignment block
that ships with the autoloader. The slides must be aligned to be “recognized”

Replace the cassette into the autoloader and close the door.

1.7  Exiting the ScanArray Express Software

You can exit the ScanArray Express user interface and the system saves the current
settings.

User Manual
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To exit the ScanArray Express

1.  Click the X in the top right-hand corner of the ScanArray Express Main Window. The
following message displays:

Exiting ScanArray Express

Exit the program?

2. Click Yes to exit.

3.  You may leave the computer or instrument running, after exiting the ScanArray
Express.

Note: If you need to shut down the instrument, use the Service Features, as described
below.

To shut down the instrument

1.  Inthe Main Window, click Configure in the Configure & File group. The Configure
menu displays.

2.  Click Service Features, then click Shut down the instrument software and OS.

3.  Wait for the Ready LED on the front of the instrument to turn off; then wait 30
seconds and turn off the power switch on the right side of the instrument.

To shut down the computer

1.  Your computer should automatically turn off. If not, click the Start menu on the task
bar, then click Shutdown.

A message displays on the monitor screen that it is okay to turn off the computer, and
you can turn off the power.

1-10
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This Getting Started chapter leads you through a typical scanning and quantitation session,
using Easy Scan, Easy Quant and the Geometric Test Slide that ships with the ScanArray
Express system. The Geometric Test Slide is a test sample made of photo-resist printed on

glass.

2.2 Scanning the Geometric Test Slide

When finished, your scanned image should match the images shown in this chapter.

To ru

1.

2.

n Easy Scan on the Geometric Test Slide
Turn on the instrument and client workstation.

Start the ScanArray Express software.

Turn on lasers 1 and 3 (click the status button for each).

Insert the Geometric Test Slide into the instrument. If you have an HT instrument
with an autoloader, insert the slide into the cassette, align the slide using the

alignment tool and insert the cassette into the instrument.

User Manual
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5.  On the Main Window, click Scan. The Scan window opens.

6. Select Run Easy Scan. The Scan window displays as shown below, with the fields
for Easy Scan settings.

Scan types on systems with

Scan an autoloader:
Scan Area:
Scan type: Fean type:
4% Bun Easy Scan 3 4% BunEasy Scan
© Aun a scan protocol " Run a batch set

@ Run a piotocol group T

Scan resolution [pm]:
@5 @0 G0 €3 F5

[ Autoloader slot from which to load [1-20): 1 ]
PMT Laser
Fluaraphore Gain (%] Power [%)
W Us= Cyanine 3 55 a0
M Use Cyaning 5 E5 a0 Easy Scan
settings

Scan &rea Co-ordinates
Start position, = [mmp | 075 Area width frm]: 7.00

Start position, v [mm): | 14.00  Area height [mm]) v.80

Set Scan Area to Full Microaray Show Zoom Window

¥ Automatically save image files locally

Ta change the scan area, drag [T futomatically save images in Arapinformatics
the rectangle edges with the
mouse, of use the the box

Ir“agbl;allled “drea Co-ordinates”, at [~

7.  Use the following settings, appropriate for the Geometric Test Slide:
. Set the Scan Resolution to 10 pum.

. If you are using an HT instrument, indicate the cassette slot into which you
placed the slide.

. Select Cy3 as the First Fluorophore, with PMT Gain at 55; this will be the
control image. To change the fluorophore, click the button labelled with the
fluorophore name, select the appropriate fluorophore from the list and click
OK.

. Select Cy5 as the Second Fluorophore, with PMT Gain at 65; this will be the
experimental (source) image.
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. Set the Scan Area by entering the following values into the Area Co-
Ordinates edit boxes:

Item Setting for GeoSlide
Start position, X (mm) 0.75

Area width (mm) 7.0

Start position, Y (mm) 14.00

Area height (mm) 7.5

8. Click Start.

The ScanArray Express acquires a pair of images from the Geometric Test Slide using the
Cy3 and Cy) fluorophores, and automatically ejects the microarray when finished.

2.3 Viewing the Images

Spot viewer

The scanned images display in the Main Window, each with its own tab: Cy3, Cy5, and
the Composite of the two fluorophores. You can click an image tab to bring that image to
the front of the display. An enlarged detail display of the image, as shown in Figure 2-1, is
in the center of the window; an image of the Full Slide is on the right side.

Zoom buttons

Image display in Main Window

Run Composits ¥ 5 (Control) | Gyt (Sowrce] | Log | Diagnostiss | Help

Scan 2| zoomIn| Zoom 0wt Zoom Ful e

Ready in02:13

Quantitate
Laser2
(534 i}
. Nat Installed
Configure & File
Fie

Cenfigus

Full slide with
outline of the
detail shown
in the large
display

Bbc0040

Paigie | Source:

Black threshold

=| | Full colortresho
] > 57K Loaded

houss is ot 6633ym. 17037um Pkl intensity rafio; 0,31

Figure 2—1 Image Display
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On the left side of the window, the spot viewer shows enlarged details of the spots as the
mouse cursor moves over them.

You can change the palette and adjust the display to see the spots better. Adjusting the
display does not change the data for quantitation, nor the data in the file, only the
appearance of the image on the screen. If there are two or more images, you can set the
control image; and if three or more images, you can change the source (experiment)
image.

To navigate the images
1.  Click the tab of the image you want to look at, to bring it to the front.

2. Use the mouse to zoom in on the details, or to shift the view to a different part of the
microarray:

. A mouse-click on either the full-slide or large image centers the field of view
on the point where you click the mouse.

. To shift the view to a completely different part of the microarray, click a point
on the Full Slide.
To shift the view slightly, click a point in the large image display.

. To zoom in or zoom out on the display, click the appropriate Zoom button,
located above the full slide view. The white rectangle in the Full Slide shows
the size of the field displayed in the Main Window, and it changes size with the
zoom level.
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3. To view the average intensity of a certain area, click the Draw Circle from the
Center/Side button. This enables you to draw a circle around the desired area using
the mouse. The average intensity of spots within the circle is displayed.

2] zoom n| ZoomOut ZoomPul) | el
Feady

SRS

bl Do Cickfon Corter_ |

A0 SLE Remave Circle ]

i e

ScanArray Express

Fun Comporte | 55 oo | 55 | Lo | gt | e |

Scan

Quantitate

Configure & File

B
B
B
i t Laser 3
OFF 5L Full Slide (543 enl
fie e OFF SLIOE oy
e o cline:
Corligure sl o
- slie
S R el 458 )
SpotViewer £ anFnFESL Mot Installed
Spot Viewer Bigx
Composite e el
B

Laser 5
(514 nnl
Mot Installed

Instrument
Stalus:

Comnested

Inteflock:

EOFFGLDE
510
UGS

Autoloader

DS

Door
Sl Hot Installed
Gt SLE

Casselle
Load Stalue
Mot Insalled

[ Intensiy: 663
Diameter (un): 3855}

Palelte | Souce

Black thieshold:
|

Ful

) Esk Loaded

243 Median | Auto Adust

Mouse is ot 16823um. 21602um  Finel intensity ratc: 1.91

2.3.1 Improving the Image Display

You can use the controls in the lower right corner to adjust the image display and improve
the visibility. The adjustments do not affect your data, only the image on the screen.

A

Note: ScanArray Express auto-adjusts images during scanning or opening. The image of
the Geometric Test Slide that you have just scanned using parameters in the previous
section, does not need adjustments. The image is already of good quality. However, if
you want to see at this point how the adjustments work, you can find more information in
“Adjusting the Display,” in Chapter 3.

2.3.2 Changing the Palette for the Selected Image

You can select a different palette or change the contrast. The palette used in the composite
tab cannot be changed; it is always a blending of the palettes of the control and source
(experiment) images or the rainbow palette. If you open a palette when the Composite tab
is selected, the Palette window that opens allows you only to adjust the contrast.
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1.  Click Palette. The Set Palette Options window opens.

Set Palette Options E

RE Palette

Red
Crange
' elloey

Blue
Purple
Gray
Rainkow

lze the palette chosen above:
& For both simple and composite images

& Forthe composite image only - use the rainbow palette for the simple image

&

Cantrast: | a

ok, Cancel J

2.  Click the palette you want to use, and select whether you want to use it for the
current image and composite image, or only for the composite image (using the
rainbow palette for all other images). You can adjust the contrast if needed.

Note: Using the rainbow palette for the simple images provides more visual data by
providing a spread of intensities instead of limited shades of just one color. This allows
you to differentiate more spots than you can with a single color.

3. Click OK.

2.4 Quantitating the Geometric Test Slide

To generate numerical quantitation data from the images, quantitate the Geometric Test
Slide scanned in the previous section using directions in this section.

To quantitate the Geometric Test Slide

1.  With the two images generated in Section 2.2 still open, click Quantitate on the
Main Window. The Quantitate window opens.
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2. Select Run Easy Quant. The Quantitate window displays fields for easy

quantitation. Use the settings in the following steps, appropriate for the Geometric
Test Slide.

Quantitate

Quantitation Template:

Quantitation type:

" Run a quantitation protocal

Template:
From From From Armray
.GAL File Specifications Infarmatics

GAL file frarm which to read the
gene list and spot statuses:

ShBbel032%Homexchangehs amplesiGeaS ampled

Quantitation method: Easy Quant
(¥ Adaptive circle " Adaptive threshold SettlngS
" Fixed circle " Histogram

Adaptive Circle Options
[Current options match defaults]

Momalization method:
| WESS
" Total

Adjust Template and
Fiegister Images Cancel

3. Load an array content template in the form of a .GAL file:

. click From .GAL File.
. In the Open GAL File dialog box that opens, browse to:
C:\Programs Files\PerkinElmer\ScanArray Express\Samples

and choose the file “GeoSample32x32.gal”.

(The path may be different if the ScanArray Express software was installed in a
folder other than the default.)

. click Open.

A template of circles appears superimposed on the microarray images.

Note: When scanning the Geometric Test Slide, you don’t have to adjust the template.
When scanning your own slides, you need to adjust the template as described in steps 4
and 5. For more information, see “Adjusting the Template and Registering Images” in
Chapter 3.

4. Click Adjust Template and Register Images. This opens a Zoom window, where
you can align the template precisely, and register the images if necessary:
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8.

9.

. Adjust the template by dragging it with the mouse until it is aligned with the
spots. Leave the template in a position with the upper left-hand template circle
near the upper left-hand spot in the image.

To register the images, click the Composite tab. The images are not perfectly aligned
if traces of individual color such as green and red are visible around the outside of
one side of each spot. Use the Zoom controls as desired to make it easier to view the
registration.

. Align the images by clicking the left, right, up or down arrows located at the
left side of the window. Each click on an arrow moves the image one pixel in
the direction of the arrow. Move the images until they are well registered; that
is, many spots appear yellow.

Click OK.
Under Quantitation Method, select Adaptive Circle.
Under Normalization Method, select LOWESS.

Click Start.

The ScanArray Express finds the spots (a progress bar displays, showing the progress of
finding spots) and immediately begins quantitation.
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2.5 Viewing the Quantitation Results

The quantitation results display in the Main Window as a Spreadsheet, a Scatter Plot, and
a Distribution Plot, each in a separate tab. The data is linked in all views: when you click a
data point in one view, the data point is already selected if you change to a different view.

ScanArray Express [_[=]
Pariiny
Run Composite | Cy5 (Coniro) | Cy3(S0urce) | Spreadsheet | Scatter Pt | Distiution Pt | Log | Diagnastics | Help |
Scan General £15 (Conto), Raw Spot €5 (Contel) isc =
ubaray. ot Spat Spat | Spot %> %> Peady
GreriniEe Index | Localion | Locafion | GenelDNo. | Gene Name Location | ot | Meden | Mean | oy | mean | fieden | Meen | StdDev | SDeV | ggnds | Brond
fcolow] | [colrow) () o P POt Bkond | -Bkgnd | 7O & (= T e | 254 o
~ A . n_— ok Instaled
Configure & File - x) X G 4 ] i Laser3
= 3 8 31 He 200816 1663, 13837 (543 r
E 4 8 41 AREG He 1267 18913837 Good 47IED 4050 46573 Reary
Canfioue 5 8 5.1 ASPH He 121878 206913837 Goed 4629 4005 46083
2 5 8 61 BABT He 41714 2259,138%7 Goed 418 a3 4795 Laser 4
7 1.1 7.1 BCGF1 Hs.99879 2469,13837 Good 47107 3310 46528 (488 nml
S 1 g1 B2 Hs.79241 2679, 13637 Good 4BEED 5410 48071 el
Spot Viewer g 1 9.1 EDNF Hs 56022 28791383 Goed 50813 47266 5027 =55
Composic 0 11 101 BMPZ Hs. 73853 3069, 13837 Good 4323 4223 4646 (514 nm)
11 11 111 BMPS Hs1104 307919837 Good 50954 49129 50353 ok Instaled
12 11 121 BMPG Hs 6101 7913837 Good S0E3  43828 023
13 11 131 BMPa Hs 33345 367913337 Good 5082 4303 50478 pr—
14 T4 441 BMPRIE  Hedr2z3 367913337 Good SO0767 43340 GO154 ot
15 11 151 BIC Hs 73106 407913837 Good S0 4ded 4811 e
15 11 161 CALMLY  Hs23%00 427913837 Good AT 4B117 43204
17 11 171 CEBPA He7BITI 447913837 Good 45T 75T 479 I
Rakic: 063 18 11 181 CEBPE  Hs39029 467913837 Good 47516 4733 4693 A
o5 13 11 131 COLAT Hs 78408 487913837 Good 4739 475 67
p 1 W1 CTeF He 78511 507313837 Good 4777 ¥ 47IGR
2 1.1 21.1 DBH He2301 5279,13837 Good 47801 4B276 47177 Auidloadsr
2 1 21 0P He 158402 547913837 Goed 4IED 4EIR  4G571 oor
2 1 231 DIR Hs739 567913837 Good 50495 50429 43094 el lzs]
2 T A1 EF He 96085 5879,13837 Goed 0847 4300 43987 —
B T 51 R Hs121487 6079, 13837 Goed 5226 A 4% Lond Gt
% T %1 3 Hs1189 6279,138%7 Goed AT e 4985 ]
Vietian £17200 27 1 21 R Hs 108371 6489, 19837 Good 47860 17 4733
2 1 281 EFs Hs.2331 667919837 Good 4500 4N 49381 e
2 1 231 EBAF Hs 25155 638919847 Good AR5 41309 4245 erver
El T4 A ECGR Hs 73345 7089 13347 Good 47085 41815 4pds5 Bbcl04n
a 1 3 E Hs2230 7289 13347 Good 47505 42410 46945
2 11 324 EGFU Hs 55173 74913347 Good 47579 4270 47015
k<l 8 1.2 EGFL2 Hs 57852 1269, 14037 Goed 4 S 45022
3 8 22 EGFL3 Hs 56166 149 14037 Good AGEET 331 46283
ES 8 32 EGFLA Hs 158200 1669, 14037 Goed 4T a1z %4
% 8 4.2 EGFLS Hs 5533 189, 14037 Good 49152 41490 48540
IEEEREEsl E 1 5.2 EGFR Hs.77432 2063, 14087 Good 477E3 M3 A7TT6
e 8 6.2 EGRI He738 2289, 14037 Good 4159 am0  455az
3 8 7.2 EGRY He 3062 248914037 Good 4EEIS AW 46052
0 8 82 ENG He 76783 267914037 Goed 4BEED 45053 48050
41 8 9.2 EPAST He 188082 267914037 Goed 49150 46393 4g%E8
2 11 102 EPsis He 79085 3079, 14037 Goed S04 4833 49430
3 11 112 EPss He2132 27914037 Goed 51799 awe  51E
4 11 12,2 ERBBZ  Hs173664 79, 14037 Good 50850 50203 50255
45 11 132 ERBBI  Hs133067 3679, 14037 Good 50529 4397 49935
45 11 142 ERBBY  He19M 3879, 14037 Good 50739 43960 50035
4 11 152 EREG Hs 116263 4079 14037 Good 4330 48105 48238
8 11 152 FGF Hs 7527 427914037 Good 4075 47314 48430
4 11 172 FGFD Hs 248043 47914037 Good 4023 4734 47dED
50 11 182 FGFIT Hs 243165 467914037 Good 4713 4E64  4EI00
51 1 132 FGFI2 Hs 124752 487914047 Good 4TI N8 467e3
52 1 W2 FGFI3 HsB540 5079, 14047 Goed 4EEM 4% 43N0
53 11 72 FGFIe Hs 248110 527914047 Goed @0 a7 a7
< | Loaded
SpotIndex: 1 OISy
Gene nane: Show/Hide | ShonrHide | Set Gueily Set View View as
ACvR1 Spats by Siatus | Colum Cileia | Spol Stalus | Spot Pirels Evcel Spreadshect None

2.51 Spreadsheet

Each row in the spreadsheet is the data from one spot, including the gene names and ID
numbers that were imported from the .GAL file. You can scroll vertically to see the data
for each spot. You can scroll horizontally to view the 55 columns of data for any spot, or
click Show/Hide Columns to hide any columns you don’t want to see.

The spreadsheet is interactive: click on a row in the spreadsheet and see the spots that
created that data in the spot viewer on the left side, and also see those spots highlighted
and centered in the full images by selecting the Cy3, Cy5, or Composite image tab. Click
on a column to sort using that column.

Note: If you have Microsoft Excel on your system, you can view the spreadsheet in
Excel by clicking View as Excel Spreadsheet, in the bottom right corner of the
Spreadsheet tab.
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The following buttons on the Spreadsheet tab let you set the spot status and select which
data to view. They are described fully in “Viewing the Spreadsheet” in Chapter 3.

Button Description

Show/Hide Spot by Lets you select spots to hide or display, depending on their status.
Status

Show/Hide Columns Let you select which columns of information to show or hide.

Set Quality Criteria You don’t need to set this for the Geometric Test Slide. For more
information, see “Viewing the Quantitation Results” in Chapter 3.

Set Spot Status Lets you change the status for a spot: Good, Bad, Found, Not Found,
Absent.
View Spot Pixels Shows which pixels were treated as part of the spot during quantitation.

2.5.2 Scatter Plot

The Scatter Plot allows you to see any column of data plotted against any other column.

ScanArray Express
Result

Run Composite | Cy3(Contol) | 55

50000

o000

o000

L L
' E
B
=

E
i

o000
i

L B AL e e
SpotIndex 463 0 10000 20000 30000 40000 50000 BOOO0 || microanay y:
o SIT v

PAKE Shonn Spots | Properies | Cy3Mean Spot | Zoomin | ZoomOut| ZoomFul| | Unknown

When you click a data point on the scatter plot, the selected data point displays in the spot
viewer and is highlighted in both the Spreadsheet and Image views when you switch back
to those tabs. The data is linked in all views.
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2.5.3 Distribution Plot

The Distribution Plot allows you to see trends that are area-sensitive on the slide; for
example, if one side of the slide is being over- or under-washed, or if a pin is partially

clogged.

Scan
Quantitate
Configure & File
Fie

Corfigure

Spot Viewer
Composite

Median: 43377.0

Median: 41846.0

Spot Index 765
Gene name:
ALK

Run Composite | Cy5 [Contol] | Cy3(Souree] | Spreadsheet | ScatterPlot | DistibuionPlot | Log | Disgnostics | Help |

Distibution Pt of Cy3 Ratio of Mean Spot

Column

2| Zaom In| Zoom Out Zoom Ful

Faiiz

Low [fed) threshold

s~ o8l
High (green] hreshold:
]

You can select a column of spots to plot from any one of the images, or any images with

the control image.

Select a Column to FPlot

General
CyS (Control)
Cy3

Category

Column
Ratio of Median Spot
Ratio of
Median of Pixel Ratios
Mean of Pixel Ratios
Regression of Pixel Ratios
M=Log2( Ratio of Median Spot)
M=Log2( Ratio of Mean Spot)
A=Mean of Log2( Median Spot)
A=Mean of Log2( Mean Spat)
Ratio of Median Morm Spot
Ratio of Mean Morm Spot
Median of Marm Pixel Ratios
Mean of Marm Pixel Ratios
Regression of Morm Pixel Ratioz
M=Log2( Ratio of Median Marm Spot)
M=Log2( Ratio of Mean MNorm Spot)
A=Mean of Log2( Median Morm Spot)
A=hean of Log2( Mean Morm Spot)
Sted Dew of Pixel Ratios
p* for Regression Ratios

ak Cahicel J
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2.6 Saving the Images

To save the images

1.  On the Main Window, click File in the Configure & File group, then click Save or
Save as to save the selected image.

Click Save All to save all of the images.

File

T Op Open Image Set fram
Armay Informatics
Save -
Savein
Save bz Array Informatics
Save Al Sawve Portion of Image
Cloze View Header
Cloze all Print

Set Control Image

2. Inthe Save Image dialog box that opens, enter a filename and pathname for the
image.

2.7 Saving the Results

You can save the results as a .GPR file or as a .CSV file. The format of these files is
described in Appendix A.

To save the results
1.  Click the Spreadsheet, Scatter Plot, or Distribution Plot tab.

2.  On the Main Window, click File in the Configure & File box, then click Save and
provide a filename and file type.

2.8 Scan and Quantitate Your Microarrays

You have completed scanning and quantitating the Geometric Test Slide and saved

the results! Use the same process for your own microarrays, specifying at each step
along the process the settings that are appropriate for your microarray. See Chapter 3
for more information on selecting settings for Easy Scan and Easy Quant.
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3.1 Overview

The Easy Scan and Easy Quant settings, once set, remain set until you change them. This
makes it easy to scan microarrays with the same spot configuration and quantitate the
resulting images using the same settings.

This chapter describes how to scan, including how to adjust the display of the images; and
how to quantitate, including reviewing the results, using Easy Scan and Easy Quant.

Geometric Test Slide that ships with the ScanArray Express. Run an Easy Scan and
Easy Quant on the Geometric Test Slide, using recommended settings. See Chapter 2,
“Getting Started.”

:: Tip: To become familiar with how scanning and quantitation work, first use the

3.2 Using Easy Scan

Note: You can stop the scan at any time by clicking Stop on the Main Window. The
image of what was scanned to that point can be saved just as a fully scanned image can
be saved. See Saving or Printing Images on page 3-7.

When scanning with Easy Scan, you can specify the PMT settings in real-time, when you
are ready to scan. If you don’t change the settings, the settings remain the same as the last
time a scan was performed.

User Manual pbtsupport@perkinelmer.com 3-1



Chapter 3 Using Easy Scan and Easy Quant

To run an Easy Scan
1. Load your microarray.

2.  Inthe Main Window, click Scan. The Scan window opens; select Run Easy Scan.

Scan types on systems with an

autoloader:
Scan
Scan &rea i
Scan type:

Scan bype: 4% BunEasy Scan

1" Run Easy Scan

" Rur a batch set

" FAun a scan protocal

To change the scan area, drag
the rectangle edges with the

[T Automatically save image files locally

™ Automatically save images in Araylnformatics

mouse, or use the the box

" Run a protocaol group J
Sean rezalution [pm)
"'§ 10 %20 (30 €D
Autoloader slot from which to load [1-20): ]
PMT | aser
Fluoraphare Gain %] Power [%]
v Uz Cy5 53 a0
= e = 3 - Fields for
Easy Scan
settings
Scan Area Co-ordinates
Start position, ¥ [mm) 104 Area width [mm]: 7.52
Start position, ' (mm) | 12.92  Area height mm): | 5.23
Set Scan Area to Full Microanay Show Zaom ‘Window

Inagbﬁ!led "#rea Co-ordinates”, at Cancel
Figure 3-1  Scan Window - Run Easy Scan
3.  Use the settings from the last session if you are using the same type of microarray, or
see Section 3.2.1 to change the settings.
4.  Click Start.

You may or may not see a message asking if you want to skip warming up the lasers.
Skipping the warmup does not cause any damage, but the sensitivity of the resulting scans
will vary slightly. If you are concerned with precise repeatability or uniformity of
scanning, wait for the lasers to warm up.
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Changing the Settings

To change the Easy Scan settings, refer to the table below for information. To make it
easier to select a scan area using the mouse, you may want to obtain an image first by
scanning the full slide at 50 microns.

Item

Description

Scan Type

Scan resolution

Autoloader slot from
which to load

Fluorophores

Use

PMT Gain (%)

Scan Area

Area Co-ordinates

Set Scan Area to Full
Microarray

Show Zoom window

Select Run Easy Scan.

The scan types that display depend on your system. You may see Run
Easy Scan, Run a scan protocol, Run a protocol group, or on HT
autoloader systems, you will see Run Easy Scan and Run a batch set.

Select a scan resolution. Scan resolution represents the individual pixel
size in the scanned image, and can be set to 50, 30, 20, 10, or 5
microns. Higher settings provide a quicker scan with reduced detail.

The default resolution is 10 microns.

For instruments with an autoloader, specify the slot number of the
microarray to be scanned. The default is 1. If your system does not have
an autoloader this field is dimmed and unavailable.

Select one (first checkbox) or two fluorophores to be scanned and set
the PMT Gain for each:

Check the box for a fluorophore, and click the button below it to open
the Select a Fluorophore window. Find and select your fluorophore in
the list, and click OK. The window closes, and the button fills with the
fluorophore name.

Set a value for the PMT Gain for each selected fluorophore. The value
defaults to the value used in the last scan session.

NOTE: Increasing the PMT Gain percentage improves sensitivity, but
also increases background noise and causes saturation. A PMT Gain of
approximately 50 percent lowers the background. The laser power is set
in the ScanArray Express application settings and cannot be changed
here.

The diagram on the left side of the window is the full slide area, showing
the selected scan area outlined in a white box.

Select or change a scan area by using the mouse cursor to outline the
desired area on the diagram.

Alternatively, you can enter specific X and Y coordinates, or select the
full microarray, as described under Area Co-ordinates, below.

You can enter precise coordinates here for the scan area, instead of
selecting an area with the mouse.

Start position, X (mm); Area Width (mm)
Start position, Y (mm); Area Height (mm)

Click here to set or reset the scan area to the full microarray.

Click here to open the Scan Area for Zoom window where you can zoom
in on the display, and get help with selecting an area.
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Item Description
Automatically save Check this box to automatically save the scanned images locally. When
images you click Start, a dialog box opens where you specify a filename and

path for saving the image(s).

Automatically save in  Check this box to automatically save the scanned images in the
ArrayInformatics Arraylnformatics database.

If your scanner is not integrated with Arraylnformatics, this field is
dimmed and unavailable to select.

3.2.2 Adjusting the Display

The scanned image(s) display on the Main Window: a tab for each fluorophore, and a
Composite tab of both fluorophores if two were selected. You can change the palette and
adjust the display to see the spots better. Adjusting the display does not change the data for
quantitation, or the data in the file, only the appearance of the image on the screen.

You can change the control image, and if there are more than two images, you can set or
change the source (experiment) image.

Run Composite | Cy5 (Control] | Cy3(5ource) | Log | Diagnostics | Help

Laser 1

Scan Zoom In | Zoom Out| Zoom Ful

(533
Quantitate Dragging with mouse: Feady in 02:18
Draws Circle from Side Laser 2
S Remove Circle Nk Installed
Configure & File

Fie

Full Side =g

)
Peady in 02:20
Lager 4
488 )

Hok Installed
Laser &
(514 )
Mok Istalled

Instrument
Stalus:
Comnected

Conligure

Spot Viewer
LComposite

Inteilock:
Clased

Autoloader

oor
Not Installed

Cassetlz
Load Staius:
Mot Installed

Attaylnformatios
erver
Bbe0040

Palelte Source

Black threshold:

4000

Full color threshold,

i > 537K Loaded
343 Median Restare s
Mouse is at: 6699um, 17097um  Pikel intensity ratio: 0.91 Mone
Palette
Remove
3x3 Median Filter Auto Adjust
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To adjust the display

1.

4.

The ScanArray Express scans the microarray using the Auto Adjust settings that
provide the best contrast between the spots and the background to make the spots
more visible. Click Unadjusted to remove the auto adjustment and display the raw
data.

Click the 3x3 Median filter to make the image appear smoother and less “noisy” -
cleaning up miscellaneous pixels. The button changes to Remove Filter so you can
return to the previous appearance.

Black threshold and full-color threshold; use these two slide controls together to
adjust the image to minimize background noise and to increase the color for better
visibility.

Repeat for each tab you want to adjust.

To set palette options

You can select a different palette or change the contrast. The palette used in the composite
tab cannot be changed; it is always a blending of the palettes of the control and source
(experiment) images or the rainbow palette. If you open a palette when the Composite tab
is selected, the Composite Palette window that opens allows you only to adjust the
contrast.

1.

2.

Click Palette. The Set Palette Options window opens.

Set Palette Options E

Mame Palette
Red
Orange
ellowy

Blue
Purple
Gray
Rainkbowe

Usze the palette chozen above:
% Forboth zimple and compaosite images
¥ For the compasite image only - use the rainbow palette far the simple image

Contrast: | 0%

ak Cahicel J

Click the color you want to use, and select whether you want to use it for the current
image, or only for the composite image (using the rainbow palette for all other
images). Adjust the contrast if needed.

A

Note: Using the rainbow palette for the simple images provides more visual data by
providing a spread of intensities instead of limited shades of just one color. This allows
you to differentiate more spots than you can with a single color.
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3. Click OK.

3.2.21 Changing the Control Image or Source (Experiment) Image

The first image scanned becomes the Control Image, the image to which quantitation
compares the other images. The Source image is the one that is combined to form the
Composite. You can change which image is used for the Control or, if you have three or
more images, which is used for the Source (experiment).

To change the control image

1.  On the Main Window, click File, then Set Control. The Set Control Image window
opens.

Set Control Image E

The control image is the image to which quantitation compares the other images. Please select the image ta
uge az the control image:

Fluorophare

tif
tif

[wfhen pou click OF, the image you select will appear on the first tab after the composite on the main zcreen. )

Cancel J

2. Select the image to use as the Control Image and click OK. The selected image
appears in the first tab after the Composite tab in the Main Window.

To change the source image

1.  On the display, click Source in the lower right corner. The Select a Source Image
window opens.
Select a Source Image E

The compogite image iz formed by combining the control image [the first image after the composite] with
another image. Fleaze zelect the image to combine with the control image:

Fluorophore File Mame

(If pou wizh to zet the control image instead, click File' on the main window, and then click "Set Contral'.)

Cancel J

2. Select the image to use as the Source image; the selected image appears in the first
tab after the Control image tab.

Note: With the images still displayed, you can immediately quantitate. See Using Easy
Quant on page 3-8.
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3.2.3 Saving or Printing Images

If you did not select to save images automatically by checking the Autosave checkbox(es)
before scanning, you can save the images after scanning. You can also save a portion of an
image to make a smaller file.

To save images that were not automatically saved

1.

2.

On the Main Window, click File in the Configure & File group, then click Save or

Save as to save the selected image.

Click Save All to save all of the images.

File

Open Image Set from
Array Informatics

Save

Savein
Save As Array [nfarmatics
Save 4l Save Portion of Image
Cloge Yiew Header
Cloze Al Print

Set Control Image

In the Save Image dialog box that opens, enter a filename and pathname for the
image.

To save a portion of an image

1.

2.

Select an image tab.

On the Main Window, click File in the Configure & File group, then click Save
Portion of Image.

In the Save Portion of Image window that opens, use the mouse to select the portion
of the image that you want to save.

Click OK. In the Save Portion of Image dialog box that opens, enter a filename and
click Save.

To print an image

1.

2.

Click the tab of the image you want to print.

On the Main Window, click File in the Configure & File group, then click Print.
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3.3 Using Easy Quant

The ScanArray Express remembers your settings from the last quantitation session, or you
can change them as you are ready to quantitate. Scan the images to quantitate, or open
previously scanned images, by clicking File in the Configure & File group on the Main
Window, then clicking Open File.

To run Easy Quant

1.  Inthe Main Window, click Quantitate. The Quantitate window opens; select Run
Easy Quant.

Quantitate

Quantitation Template:

Quantitation type:

" Run a quantitation protocal

Template:
From From From Armray
.GAL File Specifications Informatics

GAL file from which to read the
gene list and spot statuses:

\ABbe00324Homexchangehs amples\GeoS ample3

Quantitation method: Fields for
(+ Adaptive circle ™ Adaptive threshold Easly Quant
" Fixed circle " Histogram Sett| ngS

Adaptive Circle Options
[Current options match defaultz)

Mormalization method:
o LOWESS
" Total

Adjust Template and

Fiegister Images Cancel

Figure 3-2 Quantitate Window - Run Easy Quant

2.  Use the settings from the last session if you are using the same type of microarray, or
see Section 3.3.1 to change the settings. If you make any changes, be sure to adjust
the template and register the images. See Adjusting the Template and Registering
Images on page 3-12.

3. Click Start.

The ScanArray Express finds the spots (a message box displays, showing the
progress of finding spots) and then quantitates immediately.
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3.3.1 Changing the Settings

To change the Easy Quant settings, refer to the table below for information.

Item

Description

Quantitation Type

Template

From .GAL file

From specifications

From
Arraylnformatics

Quantitation
Method

Normalization
Method

Adjust Template and
Register Images

Select From Easy Quant.

This selection lets you enter or change settings, or use the default or
previous settings.

A spot template must be defined that matches the layout of the arrays
on the selected scan. Load a template from one of the methods listed
below. A template of circles appears superimposed on the microarray
image; you can then adjust and align the template.

Click this button to open the Open GAL File window, where you can
browse for and select a .GAL file to use for your template. For a
description of .GAL files, see Appendix A.

The template field fills with the name of the selected .GAL file.
See To define a template using a .GAL file on page 3-10.

Click this button to manually define the array pattern. The Template
Specification window opens, where you enter the values.

See To define a template from specifications on page 3-11.

Click this button to import template information from the
Arraylnformatics database, if your ScanArray Express system is
integrated with Arraylnformatics. Refer to the Microarray Laboratory
Integration Manual that ships with your Arraylnformatics software.

If your system is not integrated with Arraylnformatics, this button
appears dimmed and is unavailable to select.

Select Adaptive Circle. This is the default method.

For more information on quantitation methods, see “Choosing a
Quantitation Method” in Chapter 5.

Select LOWESS. This is the default method.

For more information on normalization methods, see Chapter 5.

Click this button to open the Adjust Template window to adjust the
template, and register the images if there are two images.

When you start the quantitation, ScanArray Express finds the spots
using the template, and then starts quantitation. For fastest spot finding,
adjust the template within a row or column or two of the microarray
spots.

See Adjusting the Template and Registering Images on page 3-12.
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3.3.1.1 Defining a Template

Specify a template to be used for quantitation. You can import a .GAL file, which also
assigns gene names to each spot on the microarray, or you can manually define the array
pattern by entering values to describe the subarray and spots. For a detailed description of
a .GAL file, see Appendix A.

To define a template using a .GAL file

1.  Inthe Quantitation window under Template, click From .GAL File. The Open GAL

File dialog box opens.
Open GAL File E=E3
Loak in; | =3 samples :| &= £
Contents,gal
File name:
Files of type: | GAL [*.gal] - Cancel
|

2.  Highlight the desired file and click Open. The name and location of the selected
.GAL file displays in the Quantitate window under the From .GAL File button.
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To define a template from specifications

1.  Inthe Quantitation window under Template, click From Specifications. The
Template Specifications window opens.

Template Specifications
Subarrays
Mumber of rows of subarrayps:
Mumber of columnz of subarrays: 1
0.00

Fiotation [degrees]:
Horizontal pin spacing [mm]:
Wertical pin zpacing [mm]:

[~ Straighten rows and columns of subarrays

a5 a0 O Cugtom | 400
a5 a0 O Cugtom | 400

Spotg
Fows of spots per subarray: W
Columnz of spots per subarray: W
Harizontal spat spacing, center to center [pm): 200
Wertical spot spacing, center to center [pm]: 200
Spot diameter [pm]: 100

[~ Straighten rows and columns of spots in all subarrays

Completely Reset Modity Template Eayiee]
Template Using Changes Only

Figure 3-3 Define Quantitation Template Dialog Box

2. Provide the subarray and spot information as described in the following table.

Item

Description

Subarrays

Number of rows and
number of columns of
subarrays

Rotation

Pin spacing,
horizontal; Pin
spacing, vertical

Straighten rows and
columns of subarrays

Describe the geometry of the microarray:

Enter the number of subarray rows and the number of subarray
columns.

If the microarray is skewed on the substrate, you can rotate the template
to align the template to the microarray.

Enter the horizontal and vertical pin spacing that was used to create the
microarray:

4.5 - if 384-well plates were used to print the microarray

9.0 - if 96-well plates were used to print the microarray

Custom - to enable the edit boxes where you can enter values for
custom pin spacing.

This forces the subarrays into straight rows and columns for
quantitation.

The straightening does not display on the image, but affects the
quantitation results.

User Manual
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Item Description
Spots This describes the position and size of each spot in a subarray.
Rows of spots and Enter the number of rows and the number of columns of spots that are
Columns of spots per  in each subarray.
subarray
Horizontal spot Enter the horizontal and vertical spot spacing, measuring from the
spacing (center to center of a spot to the center of the spot in the next row or column.
center (LLm)
Spot diameter Enter the spot diameter in um.
Straighten rows and This forces the spots into alignment for quantitation. The straightening
columns of spots in does not show on the displayed image but affects the quantitation
all subarrays results.
Completely Reset This resets the template.
Template
Modify Template Modifies the template using only the changes just entered.
Using Changes Only
3.3.1.2 Adjusting the Template and Registering Images
After loading the template, adjust it to precisely fit the subarrays, and register the images.
The images are not perfectly aligned if traces of individual color such as green and red are
visible around the outside of each spot. Use the Zoom controls as needed to make it easier
to adjust the template and view the registration.
To adjust the template
1. Click Adjust Template and Register Images. The Adjust Template and Register
Image window opens (see Figure 3-4 on the next page).
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Adjust Template and Register Images [=]x]

AdeSt Template Adjust Template ‘os
Template Properties
controls

Zoom In | Zaom Dut | Zoom Ful

Subariay Properties

Spot Properties

Dragging with meuse:
% Maves or resizes
al subaiiaps
" Rolates all subarrays
* Moves asubairay

" Maves aspat

Zoom to Subariay

Register Images

Register Image [R——
Cy3
controls P

Fotate Image 180°

Set Sauree for
Composits I mags:

o

Figure 3—4 Adjust Template and Register Images Window (with Zoomed Display)

2.  Click on a subarray of the template. (The example above shows just one subarray.)
The selected subarray turns blue and the Adjust Template group is activated. You can
move the highlighted subarray template by clicking Move a subarray under the
Dragging with Mouse: options, then dragging the subarray along the substrate.

Or,

you can click Subarray Properties to enter specific information about the location
of the subarray template and spots in the subarray.

Subarray Template Properties

Subarray top left comer, » [pm):

Subarray top left cormer, v [pm]:

[ Shaighten spat rows and columns in this subarray

Cancel

Figure 3-5 Subarray Template Properties Dialog Box
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3. To move a spot, click Move a Spot under “Dragging with Mouse.” Four blue
triangles appear around the spot; you can drag the spot in any direction to align it
perfectly to the circle of the template.

4. To register the images, use the buttons and arrows in the Register Images box to
move the selected image, in the direction of the arrow you click, until the images are
aligned.

Register Images

Image to shift or rotate: — Selected Image
Cyh

Offzet [pixelz]: 0, -1

\"1'

4 >

}‘,4

Rotate Image 180°

Set Source for
Compozite Image

5. When the template is aligned and the images are registered, click OK. This returns
you to the Quantitate window (page 3-8), where you can make any additional
changes or start your quantitation.

3.4 Viewing the Quantitation Results
Quantitation results display in the Main Window. They include:

. Spreadsheet tab, with information about each spot and subarray on the scanned
microarray, including each gene name, the accession number, subarray location, spot
location, and spot intensity values listed by fluorophore, and normalized spot
intensity values.

. Scatter Plot tab, lets you view spot intensity two channels at a time.

. Distribution Plot, lets you see “geographic” trends for your microarrays - areas of the
slide that are being under or overwashed, for example.
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3.41 Viewing the Spreadsheet

The views in all three tabs are linked -- a data point selected in one tab is automatically
selected when you change to another tab.

An example of the spreadsheet is shown below. Each row in the spreadsheet is the data for
one spot. If you use a .GAL file for your template, the gene name and ID are imported for

each spot.

Scan

Quantitate

Configure & File
Fie

Carfigue

Spot Viewer
Lomposite.

Hedian: 47720.0

Median: 39294.0

SpekIndex 1
Gene rame:
ACYR1

Composite | Cy5 (Contio) | Cy3 (Source) | Spreadsheet | Scatter Piot | Distrbution Flot | Log | Disgnostics | Help |
General 5 (Coniral), Raw Spot Cy5 (Control, Misc. [EL%S ‘;’n:]
ubanay | Spot Spot Spot | Gpot %3 %> Ready
Indes | Locston | Locstion | GenelDNo. | Gens Name Location | gpot | Medin | Mean | o, | jogy | Medan | Mean | StdDev | SidDer gy, | pgnd
[coliow] | (colrow) [k pmy pm) & & Blgnd | -Bkgnd | O £ & & 150 | 25 [é;ji'm?]
1 11 11 5150402 1 oo 0 £10 41 5437 1000100 ollEEd
2 1 21 Hs.71616 1455, 13637 2 1445056 09 90¢ Laser 3
3 T 31 AKTZ Hs 200816 166313837 Good 46 sz 617 6B 1445261 12374 1000 100C (543 )
4 I 41 AREG Hs1257 1869, 13037 Good 4573 39903 607 615 14%348 1683 1000 100 Fleady
5 i 51 ASPH Hs 121576 206513637 Good 4083 39436 546 503 1436290 15551 {000 f0nC
5 1 6.1 BAGI Hed1714 2083,13837 Geod 47836 %31 532 GO3 1441559 1sE2 1000 100C Laser 4
7 8 7.1 BCGFI Hs 39673 2468,13037 Good 456 W83 573 605 13811 14225 {00 foof (EE el
3 I8 81 BCLZ Hs.79241 267913837 Good 48071 1813 597 593 1021338 4803 1000 100C R )
3 1 9.1 BDNF Hs 56023 2679,13837 Good 5027 46650 B16 625 1044243 18BE0 1000 100C o5
0 1101 BMP2 He 73863 30813837 Good B4 4B 577 59 159303 1570 1000 100C (574 r)
1 1101 BMPS Hs 1104 307913637 Good 50353 4958 GO 616 BO07.25 16071 1000 100C Not Installed
12 11 121 BMPS HeB101 347313837 Good S073% 490 S8 616 760820 16448 1000 100C
13 1 131 BMP3 Hs99948 36791337 Good SM470 49089 614 62 707120 17348 1000 100C p—
14 T4 141 BMPAIE  Hed7223 367313037 Good S0is4  d4g72z7 613 619 BG0O  1S3E7 {000 {00f St
15 11151 8TC Hs 73105 407913037 Gaod a1 49573 55 598 51976 15403 1000 100C Rainzsied
16 T4 151 CALMLI  Hs23%00 427513037 Good 4374 4754 B3 63D 4753 fl70 {000 fonf
17 1151 CEBPA He7BIT! 4473,13837 Geod 4793 46974 B0 592 411147 15838 1000 100C -
18 11 181 CeEBPB Hs 99029 4679,13837 Good 4349 46786 557 GO0 W9 1734 1000 100C e
13 11 137 COLEM  He7s4nd 487313837 Good 4769 4744 50 603 322612 17077 1000 100C
2 11 21 CIGF Hs. 75511 5079,13837 Good 47150 4638 Bl4 2649 269633 844470 1000 100C
7 11 211 DBH He 2301 52713837 Good 47177 avEsz 624 633 30069 1987 1000 100C Auloloader
2 11 221 DBP Hs 155402 547913837 Good 471 49313 58 629 213724 18912 1000 100C oor
z 1 231 DTR Hs 733 5679, 13837 Good 4334 4328 BO1 613 281835 21626 1000  100C WEUET)
2 1 a1 EF Hs 96055 537913037 Good 50547 49600 49947 43000 GO0 621 351579 22551 1000 100C o
% 1 51 EF2 Hs121467 607313637 Good 50726 43130 4363 48505 594 G19 457030 1949 1000 ooC IR
% 1 %1 EF3 He1189 6273,13837 Geod 477 497E3 48945 4ElS] 632 BS4 420743 2E46 1000 100C Tl
2 11 27 EZF4 Hs 108371 6489,13837 Good 47860 617 47323 3072 545 5E3 MEI7E30 18524 1000
E 1 A1 e He 2331 6673,13837 Geod 4903 4GS 46991 47994 G176 628814 2WE2 1000 Anayinfomalics
2 11 231 EBAF Hs 25185 6689, 13847 Good BEZ5 41383 46246 ADGT0 579 603 1352335 16636 1000 Ser
El 11 31 ECER He 73946 70813847 Good 47085 41816 46435 41225 580 BI0 1289952 13I8 1000 Bbe0040
Eil 11 31 EGF Hs2230 728813847 Good 47505 42410 46945 4185D B0 GO 1244802 13642 1000
2 1 31 EGR He 55173 7483,13847 Good 47579 4770 405 G1F05 64 5% T0BIZE7 14293 1000
E i 1.2 EGFL2 Hs 57652 1269, 14037 Good 4591 39699 45022 39059 639 GO 1370246 16636 1000
34 T 22 EGFL3 Hs 56186 145314037 Good 4GEE7 39731 46283 3927 B04 644 139907 18250 1000
® I 3.2 EGFLY Hz156200 1669, 14037 Gaod 4BETI 41122 4794 40515 BD7 623 139542 16022 1000
% i 42 EGFLS Hs 5593 1853, 14037 Good 43152 41430 4G540 ADGTB B12 63 1370078 17965 1000
ot I8 52 EGFR He 77432 2083, 14037 Geod 47769 41338 47176 4065 BE3  BE2 1362471 17034 1000
E 1 6.2 EGA1 Hs738 2089,14037 Good 4159 403N 45542 G4 B17 B4l TI047E 14234 1000
33 I8 7.2 EGRA He 3052 2068, 14037 Good 4645 40736 GEOGD  ADI43 693 B24 1248259 15434 1000
0 1 8.2 ENG Hs 76753 267914037 Good 4BGED 45053 48080 4M45)  BOD  B67 926554 36123 1000
41 8 3.2 ERAs) He 186082 2875,14037 Good 49163 46B%3 4EBE  GEE3 670 B20 E9723 15681 1000
42 11102 EPSTs Hs 79085 3079, 14037 Good S54 4933 43430 47763 664 603 732800 18518 1000
43 11 12 EPsE HeZ132 327914037 Good 51799 49733 SV 43187 G066 56100 18140 1000
44 1 122 ERBEZ  Hs17364 37914037 Good 50850 50203 G025 4%00 603 62 59971 15390 1000
45 11 132 ERBEI  Hs193067 367314037 Good 50523 43237 43935 4ERD3 @B 609 556735 172@3 1000
% 11 152 EREBA  H:1938 3873, 14037 Geod 50739 49OE0  EOOE 4EFE G446 621847 1528 1000
4 11 152 EREG Hs 115263 407514037 Good 43T 49T05 49230 4745 B39 Be7 496188 22116 1000
8 11152 FGRI He 75297 4273,14037 Geod 49075 47914 48430 47269 BO5 7Bg 433034 42323 1000
49 1172 FGF0 Hs 248043 479,14037 Good 423 4734 47480 4EB21 563 653 416270 13679 1000
50 11 182 FGFIT He 249165 467514037 Good 4713 4G4 4EIO0  47E4S  E19  BI6  477ESE 13037 1000
51 11192 FGFI2 Hs124752 4879,14047 Good 47333 4085 46743 4S5 530 B18 432263 17061 1000
52 11 W2 FGFI3 HsE540 507314047 Good 4G4 4096 460 4UI02  G24  BEG 1419334  1ROTI7 1000
53 1 212 FGFIY Hs 248110 5279, 14047 Good 4B07 41721 47434 41098 623 B49 1420954 16727 1000
bl Loaded
microairay
howdHide | Show/Hide | Set Dudity Set Vien View a5
Spols by Status | Colmns | Ciieia | Spol Stalus | SpotPiscls Exel Spisadsheet None

Figure 3-6 Quantitation Results Tab

You can scroll down to see all of the listed spots or scroll across to see all columns of data;
click View as Excel Spreadsheet to view and save as a Microsoft Excel spreadsheet.

Several spot intensity values and ratios between multiple fluorophores are listed in the
spreadsheet. Spot intensity values are automatically normalized to correct the intensity of
each spot for variations in the overall intensity of the image, with respect to a control
image. Values include:

Value

Description

Median

Mean

This column normalizes the ratio of the median value of all spots in each
fluorophore to the ratio of the median value of the spots in the control
fluorophore.

This column normalizes the ratio of the mean value of all spots in each
fluorophore to the ratio of the mean value of the spots in the control
fluorophore.
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Value Description
Total Each spot’s data is normalized to the data of all spots.
Background Reports the intensity of each spot in the array minus the background for
Subtracted that spot.
3.4.1.1 Filtering the Spreadsheet Data
You can use the buttons at the bottom of the Spreadsheet tab to filter the data, as described
in this section.
Show/Hide Show/Hide | Set Quality Set Wi
Spots by Status Columnz Criteria Spot Status | Spot Pisels
To show or hide spots by their status
1.  Click Show/Hide Spots by Status.
Shown Spot Statuses
Spots are dizplayed or excluded based on spat ztatus.
Check. the ztatuzes that should be displayed:
v | Mot fn[md
v Abzent
v | Good
v Bad
Ok, Cancel |
The spot status definitions are as follows:
Status Definition
Found The spot was found within that position on the spot template.
Not found No spot was found within that position on the spot template.
Absent The spot was reported as missing within the .GAL file.
Good The spot met the quality criteria.
Bad The spot did not meet the quality criteria.
2. Check each status for which you want spots to display; uncheck each status for
which you want spots to be hidden.
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To show or hide columns of information

1.

2.

3.

Click Show/Hide Columns. The Show/Hide Columns dialog box displays.

ShowfHide Columns

Categories of columns;

[=IES

Check, the columns to show in the spreadshest;

|

Categary Shon
Cy3 all
Cy5 all
Cy5 and Contral All

[w] S ubarray Location [col rom)
[w] S oot Location [col row]
[w]Gene Mame

[w]Gene (D Mo,

[w]Spot Location [« pm.g pm)
[w]Spot Status

(w] Surn af Median Spat
[w]Surm of Mean Spot
[w]Spot Size [pivelz]
[w]Bland [pixels]

[w] Diameter [pom)

(v Faatprint [pikels)

Hide all Columns
in all Categaries

Show all Colurnns
in all Categaries

Hide all Calurmns
in this Cateqary

Show all Colurnns
it thiz Cateqary

] Carncel J

Check the corresponding boxes for the columns you wish to show or hide.
To quickly select entire groups, click on the appropriate Category.

Click OK to implement the changes.
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To set or change quality measurements

1.  Click Set Quality Criteria to set or change quality measurement criteria. The
following window opens.

Set Quality Measurement Crite...

A tprint

" Signalto-noise

i Signal-to-background

CQuality Measurement Parameters

b @irnumn footprint [m): 100
Minirnurn zignal-to-noise ratio; 3
Lower lirnit; 400
ultiplier: 1.70
Apply Set Criteria as
Mew Criteria e Default Lancel

2. Set the criteria you want to use. The default method is Footprint. Refer to the
following table for information.

Item Description

Quality Select one of the methods below. Footprint is the default method.

measurement

method The formulas used by the different methods use the settings in the
ScanArray Express Application Settings window. The formulas are
provided in Appendix D.

Footprint This is the distance between the expected position of a spot and its

Signal-to-noise

Signal-to-background

Quality
Measurement
Parameters

actual position. Choosing this method enables the Maximum footprint
field below.

Uses the ratio of the spot intensity to the standard deviation of the local
background of all spots on the microarray. Choosing this method
enables the Minimum signal-to-noise ratio field below.

Spots with a low signal-to-noise ratio can be quickly identified for later
review.

Uses the comparison of the mean of spot intensity to the mean of local
background. Choosing this method enables the Lower Limit and
Muiltiplier fields below.

The following fields will be enabled, or dimmed and unavailable for
selection, depending on which method you select:
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Item Description
Maximum footprint Enter the maximum size of the footprint in microns. This measurement
(nm) helps to distinguish spots from artifacts on the slide.

The default setting is 0. The minimum/maximum settings are 100
through 72,000.

Minimum signal-to- This field is enabled when you choose the Signal-to-noise method. The
noise ratio: default value is 3. Valid values are 1 through 10,000.
Lower limit: For Signal-to-background method. Valid values are 0 through 64,000 .

More accurate spot intensities can be produced with a low intensity,
uniform background around all spots.

Multiplier For Signal-to-background method. The valid values are 1 through
65000.

To set the status of a spot

1.  Highlight the individual spot, and click Set Spot Status. The options are: Found, Not
Found, Absent, Good or Bad.

Found
Mot Found
A beent
Good

Bad

2.  Select the status you want to assign.

To view spot pixels

1. Click View Spot Pixels.

Spot Pixels =

Conposts o) o

The image shows which pixels were treated as part of the spot during quantitation.
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3.4.2 Viewing the Scatter Plot

The Scatter Plot tab displays a scatter plot of spot brightnesses from both fluorophores.
Any data that appears on the spreadsheet can be selected and viewed in the scatter plot.
The axis measurements and scales can be changed by clicking on the axis label button.

ScanAnay Express
Resuls

Run Composite | Cy3 (Contol] | CyS(Source] | Spreadshest |{ Seatier ot | Distibution Plet | Log | Help |
Scan 5 hlean Spot vs. £33 Mean Spot =
- A ; Unkrown
Quantitate b /

Configure & File

w0000
|
ST
EER

File

Corfigue

Spot Viewer
Composite.

50000
L1l

e

3

40000
sl

] oor
. 1 Unknown
= )

Median: 53956.0

Cy5 Mean Spat
0000
il

yyyyyy

'
20000
T

Median: 55377.0

0000
Ll

L L Loaded
Spot Indew: 468 0 10000 20000 30000 40000 50000 60000
" K|

ene name: L
PAK4 Shown Spots | Properties | Cy3 Mean Spot | ZoomIn | Zoom Out | Zoom Ful | Unknown

Figure 3—7 Scatter Plot Tab

Data can be filtered and displayed based on status, by clicking the Shown Spots button at
the bottom of the plot. Set axis boundaries by clicking the Properties button.

3.4.3 Viewing the Distribution Plot

The Distribution Plot is a simple yet powerful data visualization tool. This feature allows
you to select any type of quantitated data displayed in the spreadsheet and map it back to
the spatial arrangement of the microarray, using colors to indicate the value of the data.

The Distribution Plot is of particular value for diagnosing or troubleshooting microarray
problems based on the idea that in a well-processed array with a large number of spots,
there should be no significant spatial correlation of any property.
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For example, if ratio data were biased toward the green at the top of each subarray and
biased toward red at the bottom of each subarray, that would suggest a problem with
attachment or hybridization. Similarly, if the spots in one subarray had diameters
significantly smaller than the others, that would suggest a problem with a pin. The
Distribution Plot allows you to see all of these phenomena and more with ease.

ScanArray Express
i

Run Composite | Cy5(Conira) | Cy3(Source) | Spreadshest | Scatter Plot | Distibution Plat | Log | Diagrastios | Help |
Scan 1 ZoomIn | Zoom Out Zoom Full
Quantitate
Configure & File
3
Configue
Spot Viewer
Composic
Ratc: 0.5
s
Mediar: 49377.0
3
Mediar: 41846.0
Pasie
Lowfed) theshold
L Loaded
SpotInder 785 Distbution Plt of £33 Rato o Mean Spot Hioh (green) treshold || M0 v
Gene name:
ACK Colunn 13 o

You can select a column of spots to plot from any one of the images, or any images with
the control image.

Select a Column to Plot E
Category Calurnn
General Ratio of Median Spot
Cy5 (Control) Ratio

v Median of Pixel Ratioz

' Mean of Pixel Ratios
Regression of Pixel Ratios
M=Log2( Ratio of Median Spot)
M=Log2( Ratio of Mean Spat)
A=Mean of Log2( Median Spot)
A=Mean of Log2( Mean Spat)
Ratio of Median Morm Spot
Ratio of Mean Morm Spot
Median of Marm Pixel Ratios
Mean of Marm Pixel Ratios
Regression of Morm Pixel Ratios
M=Log2 Ratio of Median Marm Spot)
M=Log2( Ratio of Mean Norm Spot)
A=hean of Log2( Median Morm Spat)
A=Mean of Log2( Mean MNorim Spot)
St Dew of Pixel Ratios
p® for Regression Ratios

Ok Cancel J
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3.4.4 Viewing Information About the Images

You can view information about one of the displayed (non-composite) images, including
whether or not it has been saved, the filename if saved, and the settings that were used.

To view image information

1.  Click the tab for which you want to view information.

2. On the Main Window, click File in the Configure & File group.

File

Save

Save Az
Save Al
Cloze

Close Al

Set Control Image

Open Image Set from
Array Informatics

Save in
Array Informatics

Save Portion of Image
Wiew Header

Frint

3. On the File menu, click View Header. A Header Information window opens; the
example below is for the current image.

Header Information for Cy5 E
File name: Image not zaved to file
File type: Image File
Scan date & time: 07/06/02 17:30
Microarray barcode: 2393-8448<56-5,00743-JCNPHOS
Scan protocol name: Easy Scan
Fluorophare: Cy5
Lazer power [%]: 100
PHT gain [%): 75
Focus position [pm]: 1]
Scan rezolution [pm]: 20
Scan speed: Full
Scan area [mm]:
Top: .00 Bottom: 73.00 Left: .00 Right: 22.00
Instrument model: Scantiray Express
Instrument serial number: Unknown
Client software version:  Scandmay Express, Microarray &nalysis System 1.0.0.0
Comments:
|
jul | Lancel

4. Add comments if you wish, and click OK.
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3.4.5 Saving the Quantitation Results

You can save quantitation results as a .GPR or .CSV file or as an Excel spreadsheet. The
.GPR file does not save all of the columns; if you want to save all of the data, be sure to
save it as a .CSV file. See Appendix A for a description of .GPR and .CSV files.

To save the results as a GPR or CSV file

1.  On the Main Window, click File in the Configure & File group, then click Save or
Save As.

2.  Inthe dialog box that opens, enter a file name and select the file type, CSV or GPR.

Note: To save the file in Arraylnformatics, click File in the Configure & File group, and
then click Save in ArrayInformatics. If your system is not integrated with
ArrayInformatics, this button is dimmed and unavailable to use.
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Chapter Summary

Overview 4-1

Running a Scan Protocol  4-1

Creating a Scan Protocol 4-4

The Scan Protocol Wizard  4-5

Using Scan Protocol Tools 4-15

Creating an Image Autosave Protocol 4-24

4.1 Overview

A Scan Protocol lets you set up parameters for scanning -- including scan speed, scan
area, fluorophores, PMT Gain, laser power, and AutoSensitivity -- and save the
parameters to be used again. An Image Autosave Protocol is used to save the scanned
images; it specifies the folder, file naming convention and file type to use when saving the
images.

Protocols can also be defined in a Protocol Group, allowing you to use multiple protocols
to scan a single microarray. A Batch Set allows you to run multiple protocols or protocol
groups on 1 to 20 slides in an autoloader. See Chapter 6, “Automating Scans and
Quantitation” for more information on protocol groups and batch sets.

This chapter provides instructions for running a Scan Protocol and for creating Scan
Protocols and Image Autosave Protocols.

~

Tip: If you are a new or infrequent user, you can use Easy Scan to become familiar with
the scanning process before creating and using Scan Protocols. See Chapter 3 for
information on using Easy Scan.

For a tutorial that leads you through scanning and quantitation with a sample slide, see
Chapter 2, “Getting Started: Scan and Quantitate the Geometric Test Slide.”

4.2 Running a Scan Protocol

A scan protocol is the most efficient and reliable method of scanning microarrays
requiring the same scanning parameters. With a user programmed protocol, each user can
scan microarray slides using the same parameters, thus eliminating user-to-user variability
from slide to slide.
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To run a Scan Protocol

1.  Click Scan on the Main Window. The Scan window opens, where you can choose a
scan type.

Scan types on systems with
an HT autoloader.
Scan Area;

Scan type:

Scan type:

4% BunEasy Scan
" Rur a batch set

" Run Easy Scan

4% Bun a scan protocol

" Run a protocal group J

™ Obtain scan pratocol from barcode

Scan protocol:

Select a Scan Protocol

™ Obtain image autozave protocol from barcode
Image autozave protocol:

Select an Image Autozave Protocol

Fields for running
I Perform automatic quantitation a Scan Protocol

Guantitation protocol:

Select a Quantitation Protocol I

Spreadshest autosave protocal:

Select a Spreadzheet Autozave Protocol I

[ [T Automatically save in Araplnformatics

To change the scan area,
zelect a different scan protocol.

Figure 4-1 Scan window

2.  Select Run a scan protocol.

The fields for a scan protocol display, as shown in Figure 4-1 above. The settings for
performing the scan, including the scan area, are included in the scan protocol itself.
Unlike when using Easy Scan, you cannot change the scan area or settings in this
window.

You can set or change settings when running the scan, as described in section 4.2.1.

3. Select your scan protocol and image autosave protocol. You can obtain this
information from barcodes on the microarrays. See Other Scan Settings on page 4-3.

4. Click Start. The scan protocol scans the microarray and saves the images using the
Image autosave protocol. The images are displayed in the Main Window.
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4.2.1 Other Scan Settings

You cannot change the protocol settings from this window, but you can change some of
the settings for how the Scan is to run, including getting the protocol information from
barcodes.

To change the scan protocol settings, refer to the table below for information.

Item Description

Scan type The scan types that display depend on your system.
Without an autoloader the types are: Run Easy Scan, Run a scan
protocol, Run a protocol group,
On an HT autoloader system the types are: Run Easy Scan and Run a
batch set.

Scan area The scan area has been defined in the scan protocol. If you want to

Obtain scan protocol
from barcode

Scan Protocol

Obtain image
autosave protocol
from barcode

Image autosave
protocol

Perform automatic
quantitation

Quantitation
Protocol

Spreadsheet
Autosave Protocol

Automatically Save in
ArrayInformatics

change the scan area, you must select a different protocol.

Check this box to read the barcode of the microarray for the appropriate
scan protocol. If a barcode reader is not installed, or if the barcodes are
not configured, this box is dimmed and unavailable to select. See
“Configuring Barcodes” in Chapter 7.

To select a scan protocol, click the Select a Scan Protocol button, and
select a protocol from the List of Scan Protocols window that opens. The
button on the Scan window fills with the name of the protocol.

Check this box to read the barcode of the microarray for the appropriate
image autosave protocol. If a barcode reader is not installed, or if the
barcodes are not configured, this box is dimmed and unavailable to
select. See “Configuring Barcodes” in Chapter 7.

To select an image autosave protocol, click the Select an Image
Autosave Protocol button, and select a protocol from the List of Image
Autosave Protocols window that opens. The button on the Scan window
fills with the name of the protocol.

Make sure this box is not checked, unless you want to automatically
quantitate after scanning. See Automatic Quantitation after Scanning
on page 4-4.

Checking this box enables the following fields for selecting a
quantitation protocol and spreadsheet autosave protocol.

You must select an already defined Quantitation Protocol. Click the
Select a Quantitation Protocol button to select a protocol from the List
of Quantitation Protocols window that opens.

You must select an already defined Spreadsheet Autosave Protocol for
saving the quantitation results. Click the Select a Spreadsheet
Autosave Protocol button to select a protocol from the List of
Spreadsheet Autosave Protocols window that opens.

Check this box to automatically save the scanned image files to the
specified location. If your system is not integrated with Arraylnformatics,
this box is dimmed and unavailable to select.
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4.2.1.1 Automatic Quantitation after Scanning

To automatically quantitate the images after scanning

1. Inthe Scan window, select your scanning settings, then check the Perform
automatic quantitation box.

2.  Select a quantitation protocol and spreadsheet autosave protocol.

3. Click Start.

The ScanArray Express scans the microarray and saves the images. As the image is
completed, ScanArray Express immediately starts spot finding, using the template called
for in the quantitation protocol, and starts quantitating. When quantitation is finished,
ScanArray Express saves the results.

4.3 Creating a Scan Protocol
To create a scan protocol

1.  On the Main Window, click Configure in the Configure & File group. In the
Configure menu, click Scan Protocols.

Configure & File ComiemE

Elle Scanning

Image
Autosave
Frotocols

Sean
i Protocols

Configure

Quantitation

Spreadshest
Autosave
Frotocols

Huantitation
Frotocols

Automation

Pratacal

s Batch Sets

Advanced

Application Service
Settings Features

Flucrophores Barcodes

Databaze
Maintenance

Figure 4-2 Configure & File group and Configure menu
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2.  The List of Scan Protocols window opens. The ScanArray Express includes several

default protocols that display in this window, along with any protocols that have
been created.

List of Scan Protocols E
[rescriphion Fesalution [pm] todify
o
. = Dr. as 10 it
Dynamic Repeat...  Single Cy5 scans, geo slide dots 10 Change
Geo Slide 32x32...  Geo Slide 32x32 Demo 10 -
Geometric Geometric 10 Duplicate
Rotated Uniformity  Single Cy5 scan, geo slide dots, .. 10 Delete
Static Repeatabil... 4 consecutive Cy3S scans, geo sl 10 —
Wiew Uzage
Sort By
Narme
Dezcription
Fiezolution
# Protocol cannot be executed with current hardware

Figure 4-3 List of Scan Protocols Window

3. Sort the list (optional) by Name, Description, or Resolution.

4.  Click one of the following in the List of Scan Protocols window to open the Scan
Protocol wizard:

. Add to create a new protocol using the Scan Protocol wizard.

. Change, after selecting a protocol, to modify an existing protocol.

. Duplicate, makes a duplicate of the highlighted protocol to help you create a
new protocol from one that is already close to what you want.

Or, click:

. Delete, after selecting a protocol, to delete a protocol; you cannot delete a
protocol that is part of a batch set or protocol group.

. View Usage, after selecting a protocol, to display a list of batch sets and
protocol groups which include the selected protocol.

4.4 The Scan Protocol Wizard

The Scan Protocol wizard opens with the Basic Information window displayed, as shown
in Figure 4-4. From this window, using the wizard, you can display and set all of the
scanning parameters.
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The only required steps in the wizard are 1, Basic Information and 3, Fluorophores. At
least one fluorophore must be added to a new protocol for it to be created and saved.

Tip: You may want to run an Easy Scan to acquire an image before configuring your

~

scan protocol, to help in setting up the protocol.

You can move through the windows by clicking the numbers on the left, or by using the
buttons on the bottom of the window:

Click the number to move
from one window display to

another. — g

Scan Protocol - Basic Information

Description:

0

Focus position [pm):

Scan resolution:
B um
% 10 pm
20 prmn
3 pm
L] pm

Scan speed:

" Half
& Ful

Help and Directions

Focus position - should gererally be O pm.
Scan rezolution - should be abaut 1/10th of the zpot diameter.

Scan speed

- should be 'Full’, unless you specify a resolution of 5 pm, or unless you
particularly desire low signal-to-noize ratioz at high PMT gains.

Finish

Cancel

Figure 4-4 Scan Protocol - Basic Information Window

441

Click Next to move to the next window and Back to move to the previous window.
Click Finish to save all of your changes and close the wizard.
Click Cancel to close the wizard without saving any of your changes.

Basic Information

In the Scan Protocol - Basic Information window, provide a name and description for the
protocol, and choose the scanning resolution and speed.
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To name a scan protocol

1.  Fill in the information as listed in the following table.

Item

Description

Name

Description

Focus Position

Scan Resolution

Scan Speed

Enter a name for the scan protocol so you can recall it easily. You must
enter a name in order to proceed.

Enter a description for the protocol.

You do not need to adjust this for each scan. Leave the default value at
0 for conventional flat slide substrates.

To determine the focus position for unconventional slides, use the Scan
Protocol Tools.

Select a resolution that is appropriate for your microarrays:

5 pum for spots that are less than 90 pm diameter
10 pum for spots that are 100 to 200 pum diameter
20 pms for spots that are greater than 200 pm diameter

Higher settings result in a quicker image with reduced detail. The default
is 10 microns.

Select a scan speed, usually Full (the default setting).

You may want to use Half speed for better signal to noise ratio on dim
arrays that require PMT settings greater than 75.

2.  Click Next to display the Scan Protocol - Scan Area window.

4.4.2 Selecting the Scan Area

In the Scan Protocol - Scan Area window, select the area of the slide to be scanned. To set
the scan area to include only that part of the slide with the image, obtain an image to help
you see the area. There are two ways you can get an image:

. The first is to run an Easy Scan on your slide before you start to configure the scan

protocol.

. The second, if you’ve already started configuring the protocol, is to run a Quick Scan
from the Tools section of this protocol.
See Running the Quick Scan on page 4-15.

To select the Scan Area

1.  Open the Scan Protocol - Scan Area window, shown in Figure 4-5.
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Scan Protocol - Scan Area
' 1.B Infaormation
an !
Flucroph
alibratior

.alibration

Help & Directions

The area to be scanned is shown as a darted
rectangle.

ToStart a New Scan Area:

Mowve the mouse to the upper left corner of the area
waou would like to scan. Press the left-most mouse
buttot down, and hald it dawn. Then move the
mouze to the lower right comer of the area you would
like to scan, and release the mouse button.

To bodify the Curent Scan Area:

Mowe the mouze over the edge that you would like to
change. The mouse pointer will change shape when
you are cloze enough. Press the left-most mousze
buttor down, and hald it down. Then move the
mouse to where pou would like the edge. and releaze
the mouse button.

Show Zoom Window |

Finish Cancel

Figure 4-5 Scan Protocol - Scan Area Window

2. Use the mouse to set the area to be scanned by drawing a rectangle of the scan area

on the slide image

or click Show Zoom Window. A larger image allows you to

select an area with greater accuracy.

Refer to the following table:

Item

Description

Microarray Diagram

Full Microarray

Show Zoom window

Displays the last scanned image, or the resulting image if you ran a
Quick Scan, and lets you use the mouse to select an area to scan.

Automatically selects the entire microarray. Use this button for
50 pm scans to “find” the array.

Opens a window with a larger diagram, for easier selection of an area
with the mouse, and edit boxes where you can enter numerical scan
area parameters instead.

Enter the coordinates for the Start position, Area width and Area Height
values in millimeters for X and Y. The default scan area is the entire
slide, or 22 mm for width and 73 mm for height. The default start X and
Y positions are 0.00 mm. The minimum width and height for the scan
area are 0.1 mm and 0.05 mm respectively.

3.  Click Next to disp

lay the Scan Protocol - Fluorophores window.
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4.4.3 Fluorophores

In the Scan Protocol - Fluorophores window, you can select or change fluorophores to be
included in the scan protocol and set a percentage for the PMT Gain and Laser Power.
You can also change the order of the listed fluorophores. The first fluorophore listed is the
control fluorophore.

To select Fluorophores

1.  Open the Scan Protocol - Fluorophores window.

Scan Protocol - Fluorophores

Fluoraphores

todify
add

Order Fluorophore

Change
Duplicate

Bemave

.‘ E. Tools Maove
ToTop
Up
Diowr

To Bottom

#¥ Fluorophares beginning with * cannot be scanned with current hardware.

MOTE: By default, the first fluorophore in the list will be used as the control for quantitation.

Finish Cancel

Figure 4-6 Scan Protocol - Fluorophores Window

The window displays the current order of scanning and the name, PMT Gain, and Laser
Power for each fluorophore in the list. The first fluorophore scanned is the control image,
the second one is the source image (experiment).

2.  Double-click a fluorophore to change it, or click one of the following:

. Add to add a new fluorophore.

. Change, after selecting a fluorophore, to modify an existing fluorophore.

. Duplicate, makes a duplicate of the highlighted fluorophore to help you create
a new fluorophore from one that is already close to what you want.

. Remove, after selecting a fluorophore, to remove it from the protocol.
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3. When you click Add, the Fluorophore window opens.

Fluorophore
Lazer poveer [%)

PMT gain []: a0

Fluaraphaore -
S-FAmM
Alexa 465
Alexa 532

Alexa 546

Alexa 330

Alexa 565

Alexa 594

Aleww 547

Alexa GG0
Allopkycocyanin (APC)
BODIPY 530-550
BODIPY S55-568
BOCIPY 564-570
BODIPY £30-650

Calcein hd
il | Ll_l

¥ Fluorophore cannot be scanned
with current hardware

Ok Cancel J

Figure 4—-7 Fluorophore Window

4. Select a fluorophore and specify the Laser Power and PMT gain.

*  Increasing PMT gain improves sensitivity, but also increases background noise
and causes saturation. The optimal signal-to-noise is obtained using 70-80% for
the PMT Gain.

. Leave the laser at 90% unless scanning under special conditions.

5.  Click OK to accept the changes and return to the protocol wizard.

6. Click Finish if the PMT Gain and laser settings are known for this scan and will be
kept constant for all scans performed with this Scan Protocol. No further
configuration is required for the protocol.

Click Next if the maximum fluorescence values are significantly different from
microarray to microarray. While it will significantly increase individual scan time,
ScanArray Express can automatically calibrate each microarray for maximum
fluorescence values with minimal saturation before scanning takes place.

4.4.4 Sensitivity Calibration Areas

In the Scan Protocol - Sensitivity Calibration Areas window, you can select an area of the
microarray to be used to adjust the sensitivity of each fluorophore. In this window, you
select the area; in the next window, Automatic Sensitivity Calibration, you specify the
settings for the calibration.
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The larger the area that you specify as the calibration area, the more time it will take to

perform the calibration.
To set the Sensitivity Calibration Area

1.  Open the Scan Protocol - Sensitivity Calibration Areas window.

Scan Protocol - Sensitivity Calibration Areas

Sengitivity Area for
Selected Fluorophare:

4]

Area Area
Flucrophore Top Left ‘width = Height
[roim] [rnim)

2 Cy 000,000 2200 73.00

#¥ Fluorophores beginning with # cannot be scanned
with current hardware.

Copy Current Area to all Fluorophores |

Help & Directions

A different area of the microarray may be uzed to adjust the
zensitivity of each fuorophore.

The area to be used for a zingle fluorophore is shown az a
darted rectangle. To change the fluorophore, select a
different line from the: list of fluorophores. To change the
outlines of the area, use the same directions as were given
| page 2 far changing the scak area.

Show Zoom Window |

arn

Figure 4-8 Scan Protocol - Sensitivity Calibration Areas Window
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2.  To set the area to be used for automatically calibrating the signal intensity, select a
fluorophore and click Show Zoom Window. The Zoom window allows greater
accuracy when defining an area.

Setting as small an area as possible is recommended. In the Zoom window, draw a
rectangle on the slide image using the mouse, or enter the Area Co-ordinates.

Sensitivity Calibration Area for Fluorophare FITC - Zoom Window [=[x]

Help & Directions Composite | Cy5 (Contiol] | £33 (Source)
Symbols and Colors:
The are of o be sed for
sensiy caliration i shown as
a dated rectangle

=" Zoomin | Zoom 0ut| Zoom Full

To Re-Draw the Sensitiviy
Calibration Area:

Mave the mouse to the uppe let
comer of the area you wouid e
o use. Press the lftmast movise
wn. and hold it down.

Then move the mouse to the
lowet right cormer of the area you
would lke {0 use, and release the.
movse button,

To Maodily the Sensitivity
Calibration Area:

Move the mouse over the edge
that you would ke to change.
inter wil change

shape when you ae close
ericugh. Press the leftmost mouse

ywn, and held it down
Then move the meuse to where
you would ke the edge, and
release the mouse buiton

Area Co-ordinates
Stat positon, X [} 258

Start positon, Y (. | 1338
Area wich () 368

Area height [} 300

FullMicroaniay | Zoomto Area

Figure 4-9 Drawing a Rectangle on the Slide Image - Zoom Window

The default scan area is the full substrate, for each fluorophore.

A different area of the microarray may be used to adjust the sensitivity of each
fluorophore, or the same area may be used for all fluorophores in the protocol by
clicking Copy Current Area to all Fluorophores.

fluorophore, but neglect to set the area for all fluorophores, any fluorophores not set will
scan the whole slide (the default), which could take a long time, possibly hours, for dense
arrays.

f Note: Be sure to set the area for all fluorophores. If you select an area for one

3.  Click Next to display the Scan Protocol - Automatic Sensitivity Calibration window.
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4.4.5 Automatic Sensitivity Calibration

In the Scan Protocol - Automatic Sensitivity Calibration window, you can adjust the
scanner so that the brightest features in a defined area of an array will have a chosen signal
level. The area was defined in the previous window, the Sensitivity Calibration Area
window.

To run Automatic Sensitivity Calibration

1.  Open the Scan Protocol - Automatic Sensitivity Calibration window.

Scan Protocol - Automatic Sensitivity Calibration

Autornatic Senzitivity Calibration

[ Adtamatically calibrate sensitivity tar each microaray

Average zpot size [pm): 1aa

Target signal intensity [%): 0

Senzitivity adjustment methad:

e K.zep lazer power fived, vam PMT gain

i K.zep PMT gain fised, vary laser power

Finish Cancel

Figure 4-10 Scan Protocol - Automatic Sensitivity Calibration Window

2. Use the following table for information on settings.

Item Description
Automatically Check this box to have AutoSensitivity run automatically on every scan
calibrate sensitivity with this protocol.

for each microarray

Average spot size Enter the average diameter of your microarray spots for the greatest
(rum) particle/dust suppression. If the spots are poorly formed, set the
average spot size to a smaller value for better results.

The minimum and maximum spot sizes are 75 and 500 pm. The default
spot size is 100 um.
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Item Description

Target signalintensity ~ AutoSensitivity automatically adjusts the laser or PMT so the brightest

(%) feature in the Sensitivity Calibration area is at this percentage of full-
scale. The Target signal intensity for poorly formed or mottled spots
should be lowered to avoid saturation within the brightest spots.

The minimum and maximum target intensities are 50 and 100%. The
default target intensity is 90%.

Sensitivity adjustment  For the best signal to noise ratio, go to Fluorophores and set the laser
method power to 95 for all fluorophores, then choose “Keep laser power fixed,
vary PMT gain.”

3. Click Finish to save the Scan Protocol.

4.4.6 Scan Protocol -Tools

The Scan Protocol - Tools window provides tools you can use to determine or refine
correct settings for this protocol. After you run a tool and accept the results, the settings
are automatically saved back to the protocol. When you save the protocol, all settings are
saved.

A

Note: The Quick Scan can be used to test protocol parameters to see the resulting
scanned image. Only experienced users should use the other scan protocol tools.

All of the tools perform specialized scans, and you must have a microarray in the scanner
before you run them. Tools include:

. Quick Scan, which allows you to adjust the settings during a scan and save them;

*  Line Scan to help you determine the appropriate focus position, laser power, and
PMT Gain for various fluorophores;

*  Automatic Sensitivity Calibration, for determining appropriate laser power and PMT
Gain settings; and

*  Automatic Focus Calibration for determining the appropriate focus setting.

When a tool has finished running, click Accept the Changes to save the information to
the protocol.

To access the Tools

1.  Open the Scan Protocol - Tools window, shown in Figure 4-11.
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Scan Protocol - Tools

rformation Help and Getting Started

The tools on this page can be used to adjust the focus position, and alsa the lazer
powers and PMT gains of the individual fluarophores. All of these tools perform
specialized types of scans when they are run, and require the presence of a microarray

3. Fluoropl in the scanner.

Autoloader zlot from which to load microarray (1-20): 1

Quick Scan

Thiz tool performz a scan of a zelected area uzing selected
fluorphores. allowing the uzer to adjust the focus position, laser power
and PMT gain while the zcan iz being performed.

Line Scan

Thiz tool repeatedly scans a single scan line to help determine the
appropriate focus pozition, and the appropriate laser power and PHT Run
gains for the vanous fluorophores.

Automatic Sensitivity Calibration

Thiz tool zcans selected areas of a microaray with zelected
flusrophares to determine appropriate zettings for laser pawer and Aun
PMT gain.

Automatic Focus Calibration

Thig tool scanz a single scan line with a single fucrophore and Run
determines the appropriate focus pozition.

< Back Next > Finish Cancel

Figure 4—-11 Scan Protocol - Tools Window

Each of the tools is described in a section below. To use these tools, the instrument
must be connected and a microarray inserted.

A\

Note: For instruments with HT capability, specify the slot number of the microarray to
be scanned, before selecting a tool to run. The default slot value is 1.

2.  After using the Tools to refine settings, click Finish to save the protocol.

4.5 Using Scan Protocol Tools

To use the tools, run a Quick Scan first; only experienced users should run the other tools.

4.51 Running the Quick Scan

The Quick Scan allows you to check the setup of the protocol. Any changes made during
a Quick Scan do not persist unless you save them to the protocol. The Quick Scan
performs a scan of a selected area using selected fluorophores, allowing you to adjust the
laser power and PMT gain while the scan is being performed.
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To perform a Quick Scan

1.  Click Run in the Quick Scan area of the Scan Protocol - Tools window. The Quick
Scan dialog box displays.

Quick Scan

Area to Scan:

Scan resolution [pm):
5 0 20 an ChD

Focuz position [pm]: 1]
T Lazer
Flucrophores Gain (%) Power [%)
v Lze Cy3 a0 an
v | Lze Cy5 an an
[~ Use Select a Fluorophore I
[ Use Select a Fluorophore I
[ Use Select a Fluorophaore I

Help & Directions
The area to zcan iz thown az a darted rectangle.

Far instructions on how to select an area, click 'Show Zoom
Window."

Shiow Zoom YWindow Cancel

Figure 4—12 Quick Scan Window

2.  Change settings only if needed. Refer to the following table for information. The
default value of each item is the value specified in the protocol’s parameters.

Item Description

Scan resolution (um)  The minimum and maximum resolutions are 5 and 50 microns.
Focus position (1m) This is the distance from the lens to the calibrated nominal focus.

Fluorophores Check the fluorophores you wish to use for the scan.

PMT Gain This value can be changed at any time during the scan. Enter the
PMT Gain for each selected fluorophore.

Laser Power This value can be changed at any time during a scan. Enter the
Laser Power for each selected fluorophore.
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3.

Set the area to be scanned by clicking Show Zoom Area and drawing a rectangle,
using the mouse, on the image of the slide in the Quick Scan window. Alternatively,
enter the X and Y coordinates if preferred. Click OK to return to the Quick Scan

window.

The scan area will default to that specified in the protocol’s parameters.

Click Start.

The Quick Scan image displays.

Scan

Stop

Fie

Composite

Configure & File

Configue.

Spot Viewer

Composie | Cy3 (Cortrol] | )5 (Soucs] | Log | Diagrostics

ZoomIn| Zoom Out| Zoom
Dragging with mouse:
Draus Circle fiom Side

Remove Circle

Ful Slide

Laser1
1633 nm}
Ready

Laser2
1534
NotInstalled
Laser3
(543 nm}
Ready
Laser 4
(458
NotInstalled
Laser5
514
Not Installed
Instrument

Statue
Connected

Ful

Inferlack:
Closed

Autoloader
NetInstalled
Casselte
Load Status:
NetInstalled
Ansylnformatics

erver
Bbe0040

Paletts
Black threshold:
4000
Ful color threshold:
583K
343 Median Restare.
Scan Next Fluor
L i Focus posiion: =
; J o [0 %
Moussis at 14335um, 14185um  Rlaw phl ntensiy: 0 PMT gan(g | 60 Loaded
nictoatay
Fluorophore: Cy3 (1 of 2) /
Loadsd
7 I
can Mext Fluor
Scan Mest Fl
L -
Focus position: ] -
i i Laser power (%), | G50 =
Controls for adjusting power (%) v
i _— -
Laser power and PMT gain PMT gain (2] a0 A

Figure 4-13 Quick Scan Image

6.

The scanned image displays on the workstation. The name of the fluorophore is
identified on the tab of each image.

You can change the focus position, laser power, and PMT gain during the scan, using
the up arrow and down arrows in the bottom-right corner of the window.

Click Scan Next Fluor to scan the next fluorophore.
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8. To view the average intensity of a certain area, click the Draw Circle from the
Center/Side button. This enables you to draw a circle around the desired area using
the mouse. The average intensity of spots within the circle is displayed.

Run Composie | Cy3(Contro) | €5 | Log | Diagnostics | Help |
Scan | P S] Zoomin] Zoom 0wl ZoomFul] | glaety
Si% i s
D | Diagging wih mouse:
f Draws Cichfrom Certer |
it Remove Circle J
Configure & File ; =
o (Fulside Py
e : Read)
Configue ; Laser 4
¥ (458 i
2 NotInstaled
Spot Viewer : Laser 5
Composie 4 (514 i
| NotInstaled
; Ingtument
Status
Comnested
Inteock:
Closed
Autoloader
NotIrstaled
Cassetie
Load Stats:
NotInstaled

Ansylniomics

Nat Installd

favg. Inensiy: 669
Dismeter (] 3856

Patte | Souce

Black threshold:
———— o
e Full color thshold:

S
mitaartay:

343 Median | Auto Adiust

Mouse s a: 16823um, 21602um  Fivelintensiy rai 1.81 None

Figure 4-14 Viewing Average Intensity of an Area

9.  When the Quick Scan is done, a Quick Scan Results window appears.

ck Scan Results

Az part of Quick Scan, you made the following changes:

Parameter Oid MHew Change
Cp3, Laser Power %] an a8
Cyd, PMT Gain [%] a0 73

Accept thege changes as part of the gcan protocol?

10. Click Yes to accept the changes as part of the scan protocol.
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11. To cancel a Quick Scan at any time during the scan, click Stop on the Main Window.

4.5.2 Running a Line Scan

Line Scan should be used only by advanced users. The Line Scan repeatedly scans a
single scan line to help determine the laser power and PMT gains for the various
fluorophores, and displays the signal intensity for the specified line scan area on an
oscilloscope-like screen. You can adjust the focus position, Y start position, laser power
and/or PMT gain while reviewing real-time changes in signal intensity.

To perform a Line Scan

1. Click Run in the Line Scan area of the Scan Protocol - Tools window. The Line
Scan dialog box displays.

Signal ve. ¥ Pogition

2
BQ_
E‘ 3
in
&
m 11 12 13 14 15 16 17 18 19 20 21
I~ sk # Position, mm
Start position, < [mm]: 0.00 : Focus position [pm]: 0 : Start Automatic Focus Calibration
Start position, ' (mm): | 39.00 :
Line length [mm]: 2200 PMT Lazer
Fluorophore: Gain [%]:  Power [%]:
Shawve Zoorm YWindow Cyanine 5 75 : 100 : Clear Previous Plot Lines

Start Stop I Accept Changes Cancel

Figure 4-15 Line Scan Window

2. Set the scan area and describe where the line is:

Item Description
Start position, X, Y Enter the coordinates of the area to be scanned.
Line length Enter the length of the scan line.

Show Zoom Window Click to open the Zoom window where you can select an area
with greater precision.

Using the mouse, draw a line over the area of interest on the
slide image. The line should be through the middle of the
selected dots.
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3.  Select the fluorophore. Change the PMT Gain and Laser Power while the scanning
is in progress to find the optimal settings.

Item Description

Fluorophore Select the desired Fluorophore.

PMT Gain, Laser Change the instrument sensitivity by adjusting the Laser Power
Power (%) and PMT Gain settings so that the signal is within 90% of

maximum to prevent saturation. The Line Scan changes
dynamically with each adjustment.

Clear Previous Plot Click this to clear the display.
Lines

4. Focus position rarely needs adjustment when using conventional genomic and
proteomic microarrays printed on flat substrates. Focus position may need to be
adjusted for less conventional applications such as tissue arrays and three-
dimensional substrates.

Item Description

Focus position Do not change the focus position for conventional microarrays.
Start Automatic If you have selected a spot on the sample that has measurable
Focus Calibration signals for the selected fluorophore in the protocol, click Start

Automatic Focus Calibration to automatically determine the
optimum lens position.

A progress bar displays indicating automatic focus calibration.
Upon completion click Accept Changes to accept the
adjustment or click Cancel to cancel the adjustment. If the signal
trace approaches 100%, reduce the Laser Power and/or PMT
Gain or re-run the automatic focus.

5.  Click Start, review the results, and click Accept Changes to save the results to the
protocol.

4.5.3 Automatic Sensitivity Calibration

Only experienced users should use this tool. The Automatic Sensitivity Calibration tool
scans selected areas of a microarray with the selected fluorophores to determine
appropriate settings for laser power and PMT gain.
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To perform Automatic Sensitivity Calibration

1.  Click Run in the Automatic Sensitivity Calibration area of the Scan Protocol -
Tools window. The Automatic Sensitivity Calibration dialog box displays.

Automatic Sensitivity Calibration E

Check the fluorophores to include in the calibration:

#¥ Fluorophore cannct be scanned with current hardware

" Adjust the Calibration Area for the Selected Fluorophore |

Settings
Ayerage spot size [pm): o

T arget signal intensity [Z]: =1

Sensitivity adjustment methad:
o Keep laser power fixed. vary PMT gain

o Keep PiT gain fised. wary lazer power

Start Cancel |

Figure 4—-16 Automatic Sensitivity Calibration Window

2. Select the fluorophores to include in the calibration, and specify the settings. Refer to
the following table:

Item Description

Check the Check each fluorophore to be included, and adjust the calibration area
fluorophores to for each fluorophore, if necessary.

include in the

calibration

Adjust the Calibration  Select a fluorophore and click this button to adjust the area in the
Area for the Selected  window that opens.
Fluorophore

Average spot size Enter a value. The default is 100. Valid values are 75 (pum) to 500 (um).
(um)

Target signal intensity ~ Enter a value. The default is 90%. Valid values are 50% to 100%.

(%)

Sensitivity Select a method to use:

Adjustment Method Keep laser power fixed, vary PMT gain. This is the default.

Keep PMT Gain fixed, vary laser power.
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3. Click Start to run Automatic Sensitivity Calibration. It can be cancelled at any time

by clicking Stop, then Cancel.

4. A progress bar displays 100% when complete. Upon completion, review the results,
and click Accept Changes to accept the results.

Automatic Sensitivity Calibration E
Lazer PMT
Fluorophore Statug Fower %] Giain (%]
3 Scanning 75 20
Cya Pending an 80
Frogress:
Ly | Cy5
Stop Scan | Accept Changes I Cancel I

454 Automatic Focus Calibration

Only experienced users should use this tool. The Automatic Focus Calibration tool
scans a selected area of a microarray with a single fluorophore and determines the

appropriate focus position.

To perform Automatic Focus Calibration

1. Click Run in the Automatic Focus Calibration area of the Scan Protocol - Tools
window. The Automatic Focus Calibration dialog box displays.

Automatic Focus Calibration

[=IE3

Select the fluorophaore to uze for the calibration:

Order Fluorophore G:irr\'ud '[I'z] PoLus;rBE?é]
2 Cya Ta 100
Adjust the Focus Line J *Fluaraphare cannat be
scanned with current hardware

Start Cancel J
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2.  Select the fluorophore to use for the calibration. To change the area to be used for
focus calibration, click Adjust the Focus Line to move to an area with a lot of
features. The Focus Line Definition window opens, where you can move the focus
line.

Composie | £45 | €53

2| Zoomin | Zoom 0ut | Zoom Ful

Focus Line

Ful Widh | ZoomtoLine

Figure 4—-17 Focus Line Definition Window

3. Click OK to close and return to the Automatic Focus Calibration window.

4. Click Start. A progress bar displays while the focus is being calibrated. You can
cancel at any time by clicking Stop.

5.  Upon completion of the calibration, review the results, and click Accept Changes to
accept the results.

Note: If you have used the Scan Protocol Tools, and accepted changes made by the tools,
be sure to save your Scan Protocol to save the changes.
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4.6 Creating an Image Autosave Protocol

Image Autosave Protocols specify the folder, file naming convention and file type to use
when automatically saving image files during a scan.

To create an Image Autosave Protocol

1.  On the Main Window, click Configure in the Configure & File group. In the
Configure menu that displays, click Image Autosave Protocols. The List of Image
Autosave Protocols window opens.

List of Image Autosave Protocols | X
Description
Drefault
Change
Duplicate
Delete
Wiew Uzage
Sort By
Mame
Description
Path
< | i
*|mage autosave protocols beginning with * canncot be executed with current hardweare.

Figure 4-18 List of Image Autosave Protocols Window

2. Sort the list (optional) by Name, Description, or Path.
3.  Click one of the following in the List of Image Autosave Protocols window:

. Add to create a new protocol.

. Change, after selecting a protocol, to modify an existing protocol.

. Duplicate, makes a duplicate of the highlighted protocol to help you create a
new protocol from one that is already close to what you want.

. Delete, after selecting a protocol, to delete it.

. View Usage, after selecting a protocol, to display a list of protocol groups and
batch sets which include the selected protocol.
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4. Click Add. The Image Autosave Protocol dialog box displays. In this window, you
can check each item that you want to include in the filename. To create a unique
filename, you must include the fluorophore, the date, and the time. You can also
check Custom Text and add a version number (e.g., v1, v2, etc.)

Image Autosave Protocol

M ame:

Description:

Pattern for File Mames

IV Flucrophore
[ Barcode

File name pattern:

Information ta include: in the file names:

IV Date [month-day-year)

™ Time [hours.minutes)
™ Custom text

—

|<FIu0r><Date>

File types:
I~ BMP [bitmap]

[~ JPEG [Joint Photographic Experts Graup)
[~ R [proprietary binary format)

[V TIFF [Tagged Image File)

Fath to output files:

C:\Program Files\PerkinElmertScandmray Expressilm — Browse. ..

Cancel

Figure 4—-19 Image Autosave Protocol Dialog Box

Note: The items are added to the filename in the order that they were checked, as shown
in the File name pattern. If you want to change the order, uncheck all boxes, then recheck
them in the order that you want them to appear in the filename.

5.  Use the following table:

Item Description

Name Enter a name for the image autosave protocol. Use your own name, or
some other text that makes the protocol easy to find.

Description Enter a brief description.

Pattern for File
Names

File types

Check the box for each item that you would like to include in the file
names. The selections include Fluorophore, Barcode, Date, Time and
Custom text. If you check Custom text, the text field becomes active and
you can enter up to 64 characters of text.

To create a unique filename for each image, you must include the
fluorophore, the date, and the time.

Check each file type that you want to use. TIFF is the preferred and
default format for storing the output image. Image information is not
supplied with .BMP or .JPEG files.
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Item Description

Path to output files Enter the desired path for output files or use the Browse button to locate
the path, which can be a local path or a path on the network.

If a directory that doesn’t exist is specified in the pathname, a folder will
be automatically created for it.

6. Click OK to save the changes. Click Close to close the List of Image Autosave
Protocols window.

4-26 Technical Support 800-551-2121 or 617-350-9263 ScanArrayTMExpress



Quantitating with Protocols

Chapter 5

Chapter Summary

Overview 5-1

Running a Quantitation Protocol  5-1

Creating a Quantitation Protocol  5-3

The Quantitation Protocol Wizard  5-4

Creating a Spreadsheet Autosave Protocol 5-18

5.1 Overview

A Quantitation Protocol lets you set up parameters for quantitating, including advanced
quantitation methods, and save them to be used again. A Spreadsheet Autosave Protocol is
used to save the quantitation results -- the protocol specifies the folder, file naming
convention and file type to use when saving the results.

Quantitation protocols can also be included in protocol groups or batch sets that are run
from the Scan window. See Chapter 6, “Automating Scans and Quantitation” for more
information on protocol groups and batch sets. To quantitate automatically after a scan,
see “Running a Scan Protocol, Automatic Quantitation” in Chapter 4.

This chapter provides instructions for running a Quantitation Protocol and for creating
Quantitation Protocols and Spreadsheet Autosave Protocols.

~

Tip: If you are a new or infrequent user, you can use Easy Quant to become familiar with
the quantitation process before creating and using Quantitation Protocols. See Chapter 3
for information on using Easy Quant.

For a tutorial that leads you through scanning and quantitation with a sample slide, see
Chapter 2, “Getting Started: Scan and Quantitate the Geometric Test Slide.”

5.2 Running a Quantitation Protocol

Once a protocol is set up, it is very easy to run. After acquiring your image(s) by scanning
or opening previously scanned images (using the File menu under Configure & File on the
Main Window), you select a quantitation protocol to use.
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To quantitate an image using a protocol
1.  Click Quantitate on the Main Window. The Quantitate window opens, where you

can choose a quantitation type.

Quantitate
Quantitation Template:
Quantitation type:
" Run Easy Quant
4% Bun a quantitation protocol
Guantitation protocol:
Eazy Quant ‘
Adl:iiux:;iltee:nlﬂigeeznd Cancel

Figure 5-1 Selecting to Quantitate Using a Protocol
2.  Select Run a quantitation protocol. The settings for performing the quantitation are

included in the quantitation protocol. Unlike when using Easy Quant, you cannot

change the settings in this window.
3.  Select a protocol: click the Click to Select button and select a protocol from the

Select a Quantitation Protocol window that opens. Click OK.

On the Quantitate window, the button fills with the name of the selected protocol.
4. Click Adjust the Template and Register Images to adjust the template to match the

array, and register the images if more than one image is displayed. (See Easy

Quantitation in Chapter 3.)
5.  Click Start. ScanArray Express finds the spots, then immediately quantitates.
After quantitation, the results display on the Main Window. See Viewing Quantitation
Results in Chapter 3.
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5.3 Creating a Quantitation Protocol
To create a quantitation protocol

1.  On the Main Window, click Configure in the Configure & File group. In the
Configure menu that opens, click Quantitation Protocols.

Configure
Configure & File ;
Scanning
File Ima
o, Image
anﬁgu,e Protocols
Quantitation
_> Quantitation giﬁtaodsﬂ:a?t
Frotocols i
Automation
Pratacal I
s Batch Sets
Advanced
Application Service
Settings Features
Flucrophores Barcodes
Databaze
Maintenance

2.  The List of Quantitation Protocols window opens.

List of Quantitation Protocols E

Mame D ezcription Madify
Add

Change I
Cuplicate I
Delete I

Sart By

Mame

Degcription

Cloze

3. Sort the list (optional) by Name, Description, or Resolution.
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4. Click one of the following in the List of Quantitation Protocols window to open the
Quantitation Protocol wizard.:

. Add to create a new protocol

. Change, after selecting a protocol, to modify an existing protocol

. Duplicate, makes a duplicate of the highlighted protocol, to help you create a
new protocol from one that is already close to what you want.
Or, click:

. Delete, after selecting a protocol, to delete a protocol.

5.4 The Quantitation Protocol Wizard

The Quantitation Protocol wizard opens with the Basic Information window displayed, as
shown below. From this window, using the wizard, you can display and set all of the
quantitation parameters.You can move through the windows by clicking the numbers on
the left, or by using the buttons on the bottom of the window:

Quantitation Protocol E

Click the numbers to move
from one window display to
another.

21 Zoom In | Zoom Out| Zoom Ful

1. Basic Information

Fralocol name
|
Description

EZ Quant default protocol

Figure 5-2 The Quantitation Protocol Wizard

. Click Next to move to the next window and Back to move to the previous window.
. Click Finish to save all of your changes and close the wizard.
. Click Cancel to close the wizard without saving any of your changes.

You can change the image display, making it larger or smaller, using the Zoom buttons:
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. Zoom In, Zoom Out, Zoom Full - Click these buttons to zoom in or zoom out the
display, or to restore the display to the full slide view. These controls remain visible
and selectable throughout the protocol wizard

5.4.1 Basic Information

In the Quantitate Protocol - Basic Information window, provide a name and description
for the protocol.

To name a quantitation protocol

1.  Fill in the information as listed in the following table.

Item Description

Name Enter a name for the quantitation protocol so you can recall it easily .
You must enter a name.

Description Enter a description for the quantitation protocol.

2.  Click Next or click “Image Registration” to go to the next window. If only one
image is open, the next window is “Template.”

5.4.2 Image Registration

If more than one image is open, Image Registration automatically appears in the wizard
as Step 2. If only one image is open, this step and the associated window do not appear.

Registration is done from the Composite tab, by moving the Source image so it registers to
the Control image. That is, the Control image position is fixed, and the Source image is
moved relative to the Control. Each image that needs to be registered has to be set as the
Source image for registration.
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To register the images

1.  Open the Image Registration window.

Quantitation Protocol

=[]

Composite | Cyd [Contral) | Cy&

Zaom | Zoom Out| Zoom Full

2. Image Registration

Image to shit ot rotate: Cy5
Image offset pivels]: 0.0

vhe
L ) >
E v 44

Roate Image 10| (32 Souce o

Help and Directions

The by to register images is provided so
that pou can test the quartitation template.
The amourt by which pou rotate or shift the
images wil NIJT be saved at part of the
quanitation protocol

1f the image you would ike to shit s not pat
of the composite image, clck the buton et
Sounce for Compasite' and sslect the inage
youwish to shit

The firetimage i the campasite (the cantal
image] oan be fotated, but cannat be shited

Figure 5-3 The Quantitation Protocol, Image Registration Window

2.  Click the Composite tab, and adjust the Source (experiment) image to the Control. .

3.  To register the next image, click Set Source for Composite Image and register it to

the Control image in the Composite tab. Do this for each image that needs to be
registered.

4. Click Next or click “Template” to go to the next window.
5.4.3 Template

Specify the template to be used by this protocol. A template must be defined that matches
the layout of the array on the scanned image. You can import a template from a .GAL file
or you can manually define the array pattern. If you use a .GAL file, it can be a local file or
on a network drive, or it can be accessed from Arraylnformatics (for Arraylnformatics

users). The advantage of using a .GAL file is that it also imports gene names for the spots
from the file.

The defined template overlays onto the scanned image a template of circles that is closely
aligned to the microarray spots.
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To define a template

1.  Open the Template window.

Quantitation Protocol EIE3

Composite | Cyp3[Conkrol) | Cy5

] ZoomIn | Zoom Out] Zoom Ful

3. Template

Define a template Do
GZ’E?\\E S et
t = =

Hody Template

Modfy the o
Template

Figure 5-4 The Quantitation Protocol, Template Window

2.  Specify the source of the template. Refer to the following table for a description of
the possible choices. Instructions for using a .GAL file or specifications are in the
sections following the table. (For a description of a .GAL file, see Appendix A.)

After loading a template, you may need to modify it in Step 3.

Item Description
Template Click a button to specify the source of a template.
From .GAL file Click this button to open the Open GAL File window, where you can

browse for and select a GAL file to use.

Below the button, the .GAL file from which to read the gene list and
spot statuses field fills with the name of the selected file.

See Defining a template Using a GAL File on page 5-8.

From specifications Click this button to manually define the array pattern. The Template
Specification window opens, where you enter the values.

See To define a template from specifications on page 5-9.
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Item

Description

From
Arraylnformatics

Modify Template
Dragging with Mouse

Subarray Properties

Zoom to Subarray

Click this button to select template information from the Arraylnformatics
database, if your ScanArray Express system is integrated with
Arraylnformatics. Refer to the Microarray Laboratory Integration Guide
that ships with the Arraylnformatics software.

If your system is not integrated with Arraylnformatics, this button
appears dimmed and is unavailable to select.

Select one of the behaviors for the mouse:
- Moves or resizes all subarrays
- Rotates all subarrays

- Moves a subarray

Opens a dialog box where you can enter the following parameters, and
then copy them to all subarrays:

Subarray top left corner, x
Subarray top left corner, y

Straighten spot rows and columns in this subarray.

Click to zoom the display on a subarray.

3.  Modify the template, using the buttons in the Modify Template group.

4. Click Next or click “Quantitation and Normalization Method” to go to the next

window.

5.4.3.1 Defining a Template Using a GAL File

A .GAL file, output from the SpotArray, includes a gene list and information about each

spot on the microarray.

To define a template using a .GAL file

1. Inthe Quantitation window under Template, click From .GAL File. The Open GAL

File dialog box opens.
Open GAL File E=E3
Laok jn: | ' samples :| &= £
Contents,gal
File name:
Files of type: | GAL [*.gal] - Cancel
|
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2.  Highlight the desired file and click Open.
The dialog box closes and the name and path of the selected .GAL file displays under
the From .GAL File button in the Protocol Wizard Template window.

5.4.3.2 Defining a Template From Specifications

Using specifications, you establish the array pattern by entering numerical data that
defines the subarrays and spots.

To define a template from specifications

1.  Inthe Protocol Wizard Template window, click From Specifications to enter values
that define the geometry of the array. The Template Specifications window displays.

Template Specifications
Subarrays
Mumber of rows of subarrayps:
Mumber of columnz of subarrays: 1
Fiotation [degrees]: 0.00
Horizontal pin spacing [mm]: @45 90 7 Custom ’W
Wertical pin zpacing [mm]: @45 90 7 Custom ’W

[~ Straighten rows and columns of subarrays

Spotg
Fows of spots per subarray: W
Columnz of spots per subarray: W
Harizontal spat spacing, center to center [pm): 200
Wertical spot spacing, center to center [pm]: 200
Spot diameter [pm]: 100

[~ Straighten rows and columns of spots in all subarrays

Completely Reset Modity Template Eayiee]
Template Using Changes Only

2.  Provide the information for the array pattern, as described in the following table.

Item Description

Subarrays Describes the geometry of the microarray.

Number of rows and Enter the number of subarray rows and the number of subarray
number of columns of  columns.
subarrays

Rotation If the microarray is skewed on the substrate, you can rotate the template
to align the template to the microarray.
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Item Description
Pin spacing, Enter the horizontal and vertical pin spacing that was used to create the
horizontal microarray:

Pin spacing, vertical

Straighten rows and
columns of subarrays

Spots

Rows of spots and
Columns of spots per
subarray

Horizontal spot
spacing (center to
center (LLm)

Spot diameter

Straighten rows and
columns of spots in
all subarrays

4.5 if 384-well plates were used to print the microarray

9.0 if 96-well plates were used to print the microarray

Custom - to enable the edit boxes where you can enter values for
custom pin spacing.

This forces the subarrays into straight rows and columns for
quantitation.

The straightening does not display on the image, but affects the
quantitation results.

This describes the position and size of each spot in a subarray.

Enter the number of rows and the number of columns of spots that are
in each subarray.

Enter the horizontal and vertical spot spacing, measuring from the
center of a spot to the center of the spot in the next row or column.

Enter the spot diameter in pm.

This forces the spots into alignment for quantitation. The straightening
does not show on the displayed image but affects the quantitation
results.

3.  Click Completely Reset Template to the previous settings or click Modify
Template Using Changes Only to save your changes.

5.4.4 Quantitation and Normalization Method

Specify the quantitation method and normalization method to be used by this protocol.
ScanArray Express uses the quantitation method to construct a pixel by pixel map that
indicates the property of each pixel in the image. Normalization corrects the intensity of
each spot for variations in the overall intensity of the images with respect to the control

image.

You can use the defaults: Adaptive Circle quantitation method and LOWESS

normalization.

Technical Support 800-551-2121 or 617-350-9263
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To choose a quantitation method

1.  Open the Quantitation and Normalization window.

Quantitation Protocol [=]X]

Composite | Cy3(Contiol) | Cu5

Zoom In | Zoom Out] Zoom Ful

4. Quantitation and Normalization

Quanttation methodt
" Adapiivecicle " Adaptive thieshold
C Fivedcicle 4% Histooam

Set Histogram Options:

Test Spot Finding

Nomaiization methoct
& LOWESS
" Total

Help and Directions

Allof yaur changes to the quanlitation method
and the meihod aptions will be saved as part of
the quartitation protocal

Figure 5-5 Quantitation Protocol Quantitation and Normalization Window

2. Select a quantitation method:

. Adaptive circle (the preferred method) uses a minimum and maximum spot

diameter (percentages of the nominal spot diameter) to construct a mask. See
Adaptive Circle on page 5-12.

. Fixed circle uses the parameters of the spot diameter and background inner and
outer dimensions to create a spot mask and background mask. See Fixed Circle
on page 5-13.

. Adaptive threshold uses the parameters of the spot diameter and background
inner and outer dimensions to create a spot mask and background mask, then

refines the mask on a pixel-by-pixel basis. See Adaptive Threshold on page 5-
15.

. Histogram uses the same mask for both the spot and background and creates a
graph of each pixel quantity versus the pixel intensity. See Histogram on
page 5-16.

3. Select a normalization method: LOWESS or Total.
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. LOWESS (Locally Weighted Scatter Plot Smoothing) carries out robust
locally-weighted scatter plot smoothing for both equally spaced and non-
equally spaced data.

. Total, uses the intensity of each spot in relation to all spots.
See Normalization Methods on page 5-17.

4. Click Test Spot Finding to ensure that the template you have set up will find the
spots.

5. When you are finished, click Summary to see a summary of the quantitation
protocol.

5.4.5 Quantitation Methods

After a template is imported and adjusted in the protocol wizard Template window, the
ScanArray Express determines the center for each spot, and determines the corresponding
patch. The patch is a rectangle that is constructed around the center of the spot with the
dimensions indicated in the template.

Both the spot and the background must be defined with the patch. The quantitation method
selected then constructs masks for the spot and the background. A mask is a pixel by pixel
map that indicates the property of each pixel.

|—Background inner
Spot mask |

I Background outer
Spot diameter —

I Background
Patch ~————

5.4.5.1 Adaptive Circle

The Adaptive Circle method fits all spots in the image with circles; the circle diameter is
estimated separately for each spot on the microarray, with a minimum and maximum spot
diameter as specified in the Adaptive Circle Options dialog box. Adaptive Circle is the
best method to use when all circles are not the same size. This is the default method.
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To use the adaptive circle method
1.  Select Adaptive circle and click Adaptive Circle Options.

Adaptive Circle Options

Diameters

Finimum spot diameter [ of nominal); 50|

b aximum spat diameter [% of nominall, | 200

Calzulate Default ' alues J

Ok Cancel J

2.  Enter the minimum and maximum spot diameters. These are not absolute values, but
are a percentage of the nominal spot diameter as specified in the .GAL file or
template.

-OR -

Click Calculate Default Values to calculate the default values based on the array
pattern selected in the microarray. The defaults for your microarray depend on the
template that is loaded.

3. Click OK.

5.4.5.2 Fixed Circle

The Fixed Circle method fits all spots in the image with circles of fixed diameter. All
spots must be of the same size and shape. Using the Fixed Circle Method, the spot mask
and the background mask are constructed using the parameters of the spot diameter, and
the background inner and outer dimensions.

User Manual
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To use the fixed circle method
1. Select Fixed Circle and click Set Fixed Circle Options.
Quantitation Options - Fixed Circle Method
Histogram for the Awverage Spot Patch, Cyanine &
Signal Level
Platted fuoraphare: Histagram Key
The plat line shows the histogram for the selected fluorophare,
Cyanine 3 ma hat:klgmund e is d.awré =a black rEt:IanIgle
e e b e ATz
overlap, the overlap area is drawn as a dark red rectangle.
Percentie Ranges e Hich Diameters
Signal range (%] = E= Inner background diameter uml: | 191
Background range [%): ’_5 : 83 : Outer background diameter (prm): m
Ca\cu\aleDelau\t\f’aluesJ Ok Cancel J
2.  Refer to the following table and specify your settings.
Item Description
Plotted fluorophore  The highlighted fluorophore will be plotted. Select the fluorophore.
Percentile Ranges Enter the minimum and maximum percentile values for calculations,
where percentile is the percentage of pixels in the sample.
Signal Low The default is 5; valid values are from 0 to100.
Signal High The default is 95; valid values are from 0 to 100.
Background Low The default is 5; valid values are from 0 to 100.
Background High The default is 95; valid values are from 0 to 100.
Inner Background Inner and outer background diameter depends on the array pattern.
Diameter (1um) and
Outer Background
Diameter (pum)
Calculate Default Calculates the default values based on the array pattern of the
Values microarray. The defaults depend on the template that has been loaded.
3. Click OK.
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5.4.5.3 Adaptive Threshold

Using the Adaptive Threshold method, the initial spot mask and background mask are
constructed in the same manner as in the Fixed Circle method, but this method will
quantitate low intensity spots better. The Adaptive Threshold is refined pixel by pixel
using a modified statistical testing process (Mann Whitney test). During the test process
an adaptive threshold is determined by comparing eight (8) sample pixels inside the spot
mask with the eight (8) median background pixels in the background mask. The process is
repeated with successively brighter pixels in the spot sample until a statistically significant
difference is found between the background pixels and the spot pixels.

The main advantage of the Adaptive threshold method is that it can identify all spot pixels
adaptively and can compensate for any morphological change in spots (i.e., if a spot is not
exactly round). A statistical algorithm is used to define the spot. The disadvantage is that
background quantitation may become unstable if a large maximum spot diameter is set to
compensate for spot size variation.

To use the adaptive threshold method

1. Select Adaptive threshold and click Set Adaptive Threshold Options.

Adaptive Threshold Options

Diameters

M aximurn spot diameter [pm]: 140

Inner backaground diameter (pm): 211
Outer backaround diameter [1m): 282

Spot Identification

p-alue:
“onoo O ooom Coooos O 0mo

©onoes Coaosd 0100

Caleulate Default Values J

Ok Cancel J

2.  Refer to the table below and set the parameters.

Item Description

Dimensions

Maximum spot Enter the maximum spot diameter in microns.

diameter

Inner background Enter the inner background diameter in microns This must be larger
diameter than the maximum spot diameter.

Outer background Enter the outer background diameter in microns. This must be larger
diameter than the inner background diameter.

IMPORTANT: The inner and outer background dimensions can never
be equal.

User Manual
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Item Description

Spot Identification The p-value parameter controls the confidence for testing whether some
spot pixels differ statistically from the eight median pixels in the
background mask. The p-value represents a probability that the
sampled eight spot pixels associated with an adaptive threshold are
from a different population than that of the eight median background
pixels.

p-Value

The smaller the p-value, the more confident the derived spot threshold.
All pixels above the threshold are used for the spot intensity calculation.

Calculate Default Calculates the default values based on the array pattern selected in the
Values microarray. The defaults for your microarray depend on the template
that is loaded.

3. Click OK.

5.4.5.4 Histogram

Using the Histogram method, the histogram for each spot is calculated. Use caution with
this method if you don’t have experience using it, to ensure that undesirable pixels are not
included in the results. You should first run some quantitations and look at the View Spot
Pixels in the Spreadsheet tab to understand what is being included in your quantitation
results.

To use the histogram method

1.  Select Histogram and click Set Histogram Options.

Quantitation Options - Histogram Method

Histagram far the Average Spot Patch, Cp3

Frequency

Signal Level
Flotted fluorophore: Histogram Key
The plat line shows the histogram for the selected fluorophare.
Cy5 The background range is drawn as a black rectangle.

The signal range is drawn a3 a dark areen rectangle.
You should select ranges that do nat overlap. If the ranges do
ovellap, the overlap area is drawn as a dark red rectangle.

Percentile Ranges Low High

Signal range [%]: a0 95

F FN
w h
Background range [%]: 5 : 2 :

=}
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2.  Set the signal range and background range. Refer to the following table.

Item

Description

Signal range %

Low

High

Background range %
Low

High

Enter the percentile for the following values, where percentile is the
percentage of pixels in the sample.

Enter the minimum percentile value for the calculation of the spot
statistics.

Enter the maximum percentile value for the calculation of the spot
statistics.

Enter the minimum percentile value for the calculation of the
background statistics.

Enter the maximum percentile value for the calculation of the
background statistics.

3. Click OK.

5.4.6 Normalization Methods

Normalization corrects the intensity of each spot for variations in the overall intensity of
the images with respect to the control image.

. The LOWESS method (Locally Weighted Scatter Plot Smoothing) carries out robust
locally-weighted scatter plot smoothing for both equally spaced and non-equally
spaced data. For more information on the LOWESS method, refer to the following

paper:

Y.H. Yang, S. Dudoit, P. Luu and T.P. Speed. Normalization for cDNA Microarray
Data. SPIE BiOS 2001, San Jose, California, January 2001.

The paper can be found at the following web address:

http://stat-www.berkeley.edu/users/terry/zarray/Html/normspie.html

. The Total method uses the ratio of total of all spot pixels.
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5.4.7 Quantitation Protocol Summary

The Summary lists all of the parameters you have selected for quantitation and their
values.

To view a summary of the protocol settings

1.  Open the Summary window, where you can review the settings for this protocol.

Quantitation Protocol

[=]X]

Composite | Cy3 (Contral] | CyS

Zoom n | Zaom Dut| Zoom Ful

5. Summary
These are the parameters you have entered thal
descibe the completed protacol

Parameter Walue
No. of subanays, fows 1

Mo. of subanaye, cols 1

Fitaton of templaie [ 000
Pin spacing, H () 450
Pin spacing,V (mm] 450

Flaws of spats per subanay 32
Cols. of spots per subanay 32

Spot spacing, H [um] 200
Spot spacing. ¥ fum) 200
Spot dameter [um] 100
Subaray (0.0)
top lft cormer.  [um] 6668
top lft comer y [um] 16386
Quantitation method Fived Circle
Signal ange, low (] &0
Signalrange bigh (1] 95
Bkond. range, low (% 5

Bkand range, high (2] 20
BRand, diam, inner () 0
Bkand diam, outer [um) 0

Figure 5—6 Quantitation Protocol Summary Window
2.  Click Finish to save your protocol.

5.5 Creating a Spreadsheet Autosave Protocol

Spreadsheet Autosave Protocols specify the filenaming conventions, file type, and file
location to use when automatically saving the quantitation results.
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To create a spreadsheet autosave protocol

1.  On the Main Window, click Configure in the Configure & File group. In the

Configure menu that displays, click Spreadsheet Autosave Protocol. The List of
Spreadsheet Autosave Protocols window opens.

List of Spreadsheet Profiles

[=IE3

Mame Drescription Fattern

1

Path

Modify

Change I
Duplicate I
Delete I

Wiew Uzage I

Sort By

Mame

Description

Path

| _>| Lloze

2. Sort the list (optional) by Name, Description, or Path.

3. Click one of the following in the List of Spreadsheet Autosave Protocols window:

Add to create a new protocol.

Change, after selecting a protocol, to modify an existing protocol.

Duplicate, makes a duplicate of the highlighted protocol to help you create a

new protocol from one that is already close to what you want.
Delete, after selecting a protocol, to delete it.

View Usage, after selecting a protocol, to display a list of protocol groups and

batch sets which include the selected protocol.

4. Click Add.
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5.  The Spreadsheet Autosave Protocol dialog box opens. To create a unique filename,
you must include the date and time; if a barcode is available, it should be included in

the filename.

Spreadsheet Autosave Protocol

M ame:

D ezcription:

Pattern for File Mames

[~ Barcode

File name pattern:

Infarmation to include in the file names:

W Date [month-day-wearl [ Custom test

V| Time [hours. minutes]

|<Date><Tirne>

File types:

¥ GFR [Gene Results)
[~ CS5Y [Excel spreadsheet]

Path to output files:

C:\Program Fileg\Perking ImerS candiray Expressilma Erowse...

ak. Cancel J

Figure 5-7 Spreadsheet Autosave Protocol Dialog Box

6. Fill in the information as listed in the following table.

Item Description

Name Enter a name for the spreadsheet autosave protocol. Use your own
name or some other text that makes the protocol easy to find.

Description Enter a description (optional)

Pattern for File
Names

Custom Text

File name pattern

Check the box for each item you want to include in the file names. The
information you select will be included in the filename:

For example, in the figure above the boxes are checked for Date and
Time. The fields are included in order selected, resulting in a filename
such as:

080702_0819.GPR

Check this box to enable the edit field and enter custom text, such as
descriptive information, to be included in the filename. You can enter up
to 64 characters.

Shows the fields selected, their order, and the resulting pattern.
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Item Description

File Types Select either one or both file types to save the data:

GPR - saves the quantitation results as a Gene Results file
.CSV - saves the quantitation results as an Excel spreadsheet.

Path to output files Enter the desired path for output files or use the Browse button to locate
the path, which can be a local path or a path on the network.

7.  Click OK to save the spreadsheet autosave protocol.

8.  Click OK to close the List of Spreadsheet Autosave Protocols window.
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Automating Scans and Chapter
Quantitation

Chapter Summary

Overview 6-1
Running and Creating Protocol Groups  6-2
Running and Creating Batch Sets 6-6

6.1 Overview

Automating ties together all of the steps for scanning and analyzing your microarrays.
Using Protocol Groups or Batch Sets, you can set up the ScanArray Express to
automatically scan, quantitate, and save your results, without intervention.

A\

Note: This is in addition to some of the automatic file saving, and automatic quantitation
you can implement when running a single Scan Protocol, as described in Chapter 4.

Protocol Groups is a powerful new ScanArray Express feature. A protocol group lets you
run a series of scan protocols on a microarray, one after the other, without intervention,
and automatically save the results to a specified location. In addition, you can include
quantitation protocols in the protocol group, allowing you to scan, then quantitate, and
save all scanned images and quantitation results to a specified location --again, without
user intervention.

Scanning From a batch set lets you run a scan protocol, different protocols, or a protocol
group, on up to 20 slides in a cassette. To use a batch set requires a ScanArray Express
system with the HT autoloader option.

This chapter provides instructions for running a Protocol Group or creating a new one, and
for running a scan from a batch set or creating a new Batch Set.

User Manual
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6.2 Running and Creating Protocol Groups

Once a protocol group is set up, it is easy to select and run. To create a Protocol Group, see
Section 6.2.1.

To run a protocol group

1.  On the Main Window, click Scan. The Scan window opens, where you can select
Run a protocol group.

Scan

Scan Areals]:

Scan type:
© Run Easy Scan

 Run asean protocal

% Fun a protocol group

Frotocol group:

Select a Protocol Group

I~ Automatically save in Araplnformatics

To change the scan areals).
zelect a different protocol
group.

2.  Click Select a protocol group and select a group from the List of Protocol Groups
window that opens, and click OK. The window closes, and returns you to the Scan
window; the button fills with the protocol group name.

3. Click Start.

The ScanArray Express loads the microarray, and runs the first protocol in the Protocol
Group. The microarray is scanned and the image(s) are saved to the location defined in the
image autosave protocol. If quantitation was included in a step of the Protocol Group,
ScanArray Express begins spot finding, then quantitates and saves the results to the
location defined in the spreadsheet autosave protocol. The images and results files are
closed, and ScanArray Express runs the next protocol step.
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This process continues until all protocols in the group have run. The images and results
from the last protocol are saved as well, but remain displayed on the screen. You can close
these files, or open any of the other images/results that have been saved.

6.2.1 Creating a Protocol Group
To create a Protocol Group

1.  From the Main Window, select Configure in the Configure & File group, then click
Protocol Groups. The List of Protocol Groups window opens.

List of Protocol Groups E
| Mame Description I odify
Add
Duplicate
Delete
Wiew Uzage
Sort By
Mame
Description
#* Protocol group cannot be executed with current hardware

2.  Sort the list (optional) by Name or Description.
3.  Click one of the following to open the Protocol Groups window:

. Add to create a new protocol group.

. Change, after selecting a protocol group, to modify an existing group.
If you change and save a protocol group that is currently in use, the ScanArray
Express uses the updated protocol group the next time that protocol group is
called. The protocol group currently being run continues with the original
settings.

. Duplicate, makes a duplicate of the highlighted protocol group to help you
create a new group from one that is already close to what you want.

Or, click:

. Delete, after selecting a protocol group, to delete the group.
. View Usage to see where the protocol group is being used.
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To create a protocol group

1.

Each line is a Step

in the Protocol Group.

Click Add. The Protocol Group window opens. A protocol group is organized into a
series of steps; each step may include protocols for scanning, or protocols for both
scanning and quantitation.

Protocol Group E

M ame:

Description:

Scans and quantitations to perform:

Order Scan Protocol Image Profile Quantitation Protocol Spreadsheet Profile Modify
1 Dr. Thomas Defaultt Add

Change
Duplicate

Bemove

Move

ToTop I
Up |
Down I
To Bottom I

ok
*Protocol cannat be executed with current hardware LCancel

Specify a Name and Description for the Protocol Group. Use a name that will help
you identify the group later.

In this window, you can Add, Change, Duplicate, or Remove a Step from the
group. A step is a selection of protocols to run; each line in this window is a step.

Click Add to add a Step. The Protocol Group - Step 1 window opens.
See To select scan protocols for a group on page 6-5.
See To select scan and quantitation protocols on page 6-6.

Once you have added all of the steps you want to include in the group, you can re-
order them if you wish, using the buttons in the Move group.

When all protocols have been selected, and they are in the order of steps in which
you want the steps to run, click OK to save the protocol group.
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To select scan protocols for a group

1.  Inthe Protocol Group - Step window, select A scan protocol to create a step for
scanning only. The available scan protocols and image autosave protocols display.

The following example shows the selection for scan protocols only; the fields for
quantitation are dimmed and unavailable for selection.

Protocol Group - Step 1 E

This step executes: % A scan protocal [Select a zcan protocol and an image autozave protocol)

A scan protocol and a quantitation protocol [Select a scan protocal, an image
autosave protocol, a quantitation protocol, and a spreadsheet autosave protocol]

Scan protocol: Image autosave protocol: Guantitation protocol: Spreadsheet autosave protocal:

N ame N ame N ame N ame
- Mot Uzed - -- Mat Used -
Dr. Thomas Test1
Dynamic Repestability
Geo Slide 32x32 Demo
#zeometric

Rotated Uniformity
Static Repestability

KN — I3 [ K — L [ K I— L [ K I— i
Protocol description: Protocol description: Protocol description: Protocol description:
16D yesStd

#* Protocols beginning with * cannot be executed with current hardware.

Cancel

Figure 5-1 Creating a Step for Scanning

2. Under Scan Protocol, select the protocol you want to include in this step of the
protocol group.

3. Under Image Autosave Protocol, select an Image Autosave Protocol to use in this
step.

4. Click OK to send your selections to the Protocol Group window.

You can add as many steps as you want to the Protocol Group.
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To select scan and quantitation protocols

1. Inthe Protocol Group - Step window, select the second option, A Scan Protocol
and a Quantitation Protocol, as shown in the following figure.

Protocol Group - Step 1 E

This step executes: © A scan protocal [Select a zcan protocol and an image autozave protocol)

474 scan protacol and a quantitation pratocel [Select a scan pratocal, anmage ™
i autosave protocol, a quantitation protocol, and a spreadsheet autosave protocal |

Scan protocol: Image autosave protocol: Guantitation protocol: Spreadsheet autosave protocal:

| N ame | N ame | Mame | N ame
Dr. Thomas Test1

Dynamic Repestability
Geo Slide 32x32 Demo
#zeometric

Rotated Uniformity
Static Repestability

KN — I3 [ K — L [ K I— L [ K I— i
Protocol description: Protocol description: Protocol description: Protocol description:
16D yesStd Test Quantitation Protocal Test Spreadsheet Protocol

#* Protocols beginning with * cannot be executed with current hardware.

Cancel

Figure 5-2 Creating a Step for Scanning and Quantitating

2.  Select a Scan protocol, Image autosave protocol, Quantitation protocol, and
Spreadsheet autosave protocol.

3. Click OK to save the step to the Protocol Group.

4. Repeat for each step that you want to add to the protocol group. You can add as
many steps as you want.

6.3 Running and Creating Batch Sets

Batch Sets perform scans on one to twenty slides in an autoloader cassette.

If you haven’t done so already, you need to create a Batch Set definition that specifies
which slots in the cassette hold microarrays, and which protocol or protocol group to run
on the microarray in that slot. See Creating a Batch Set on page 6-8.
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To run a batch set

1.

3.

On the Main Window, click Scan. The Scan window opens, where you can select
Run a batch set. You cannot changes settings from this window, including the scan
area. To make any changes, you need to select a different batch set, or edit the batch
set.

Scan

Scan Areas [Mot Drawn]:

Scan type:
" Run Easy Scan
1% Bun a batch set

™ Use barcodes for all microarrays
Batch set:

Select a Batch Set

To change the scan areas,
select a different batch set.
[Scan areas are not drawn for

batch sets.] Cancel

Click Use barcodes for all microarrays to get the protocol information from the
microarray barcodes.

-OR -

Click Select a Batch set. Select a batch set from the window that opens, and click
OK. The window closes and returns you to the Scan window; the button fills with
the name of the batch set.

Click Start.

The ScanArray Express loads the microarray in the first configured slot, and runs the
specified protocol group or protocols. The microarray is scanned and the image(s) are
saved to the location defined in the image autosave protocol. If quantitation was included
for a configured slot, ScanArray Express begins spot finding, then quantitates and saves
the results to the location defined in the spreadsheet autosave protocol. The images and
results files are closed, and ScanArray Express unloads the microarray and proceeds to the
next configured slot.

User Manual
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This process continues until all microarrays in the configured slots in the batch set have
been processed. The images and results from the microarray in the last processed slot are
saved as well, but remain displayed on the screen. You can close these files, or open any
of the other images/results that have been saved.

After running a batch set, you can check the log to verify that all microarrays were
processed.

6.3.1 Creating a Batch Set
To create a batch set

1.  On the Main Window, click Configure in the Configure & File group of the main
window, then click Batch Set. The List of Batch Sets window displays.

List of Batch Sets E
Drescription Modify
Dr. Thomas &t
Dynamic Repest...  Dynamic Repeatability Change
Geo Slide 32x32...  Geo Slide 32x32 Demo N
#3eametric Geometric Duplicate
Rotated Uniformity  Rotated Uniformity Delete
Static Repestakil..  Static Repeatabilty =
Sort By
Mame
Description

#*Batch sets beginning with '# contain scan protocols thet cannot be executed with
current hardware. If these batch sets are run, the incompatible protocaols will be skipped.

2.  Sort the batch sets (optional) by Name or Description.
3. Click one of the following to open the Batch Set window:

. Add to create a new batch set.

. Change, after selecting a batch set, to modify an existing set.

. Duplicate, makes a duplicate of the highlighted batch set to help you create a
new batch set from one that is already close to what you want.

Or, click:

. Delete, after selecting a batch set, to delete the set.
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4. Click Add. The Batch Set window opens.

Batch Set

Marne:
TES

=

Drescription:
TEST

Slot  Status Protocol Group

W Read scan protocols from barcodes
¥ Read image autosave protocols from barcodes
¥ Send email upon completion of scan

Email address:

Save in
Arrayinformatics

Image Spreadsheet

Secan Protocol Autosave Protocal Quantitation Protocol Autosave Protocol

20 Empty |

w

-- From Barcode -- -- From Barcode --

=
m
5
2
2

=
m
E|
2
Z

o
m
5
=
2

=
m
£l
!
=

@
m
5
S
&

I
m
5
2
2

m

3
=
=

w
m
3

ES

=y

m
El
=
=

m
3

=

=

m

3
ES
=2

m
3

=

=

=
m
E]
S
=

R AT A ]
m
3
E3
=)

-- From Barcocde - -- Fram Barcode -

* lfems beginning with * cannot be executed with current hardware.

Configure a Range of Slats
- caet|

Figure 5-3 Batch Set Window

5.  Enter a name for the batch set, and specify parameters for the set, and configure each
slot to be used. Refer to the following table for information.

Item Description

Name Enter a name for the batch set; use a name that will help you identify the
batch set.

Description Enter a description for the batch set.

Read scan protocols
from barcodes

Read image autosave
protocols from
barcodes

Send email upon
completion of scan

Slot Status

Configure a Range of
Slots

Check this box to read information in the microarray barcode on which
protocols to run.

Check this box to read the image autosave protocol information from the
microarray barcodes.

Check this box to send an email after scanning has completed running
the batch set; enter an appropriate email address.

Set or change the status of each slot by clicking the Status button next
to the slot number. The options are Full, Empty, or Ignored. The default
is Empty.

See Configuring a Slot on page 6-10.

Click this button to open the Range of Cassette Slots window where you
can set the same parameters for an entire range of slots. See
Configuring a Range of Slots on page 6-11.
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6.3.2 Configuring a Slot

To configure a single slot

1.  Click the status button for the slot, and change the status to Full. The Cassette Slot
(Number) window opens.

2.  Select the button for what you want to execute for this slot:

. a scan protocol,
. both a scan protocol and quantitation protocol, or
. a protocol group. a scan protocol,

Cassette Slot 20

Thiz slot evecutes: © A soan protocal [Select a zcan protocol and an image autozave protocol)
4% 4 sean protocol and & quantitation protocol [Select one of evenithing sxcept protocol group]
LS protocol group [Select only a protocol group)
™ Save images in Araylnformatics [also save the spreadsheet if quantitation is performed)
Frotocol group: Scan protocol: Image autozave protocol: Guantitation protocol: Spreadsheet autosave protocal:
M ame N ame N ame
-- Mot Applicakble -- #*1 By
Dr. Thomas Dn | TEST
Dynamic Repestability Si
Geo Slide 32x32 Demo G
#zeometric G
#zeometric Mew 919 G
Rotated Uniformity Si
Static Repestability 4
KN — L3 | K I— L3 | K L3 | K I— L3 | K o
Protocol group description: Protocol description: Protocol description: Protocol description: Protocol description:
16D yesStd
* tems beginning with ¥ cannat be executed with current hardweare.
covs |

Figure 5-4 Cassette Slot Window

The corresponding boxes are enabled for a protocol group or protocols and display a
list of available protocols.

3. Ifyou want to save your results automatically in Arraylnformatics, check the box to
save the images (and results if quantitation is performed) in Arraylnformatics. If
your ScanArray Express is not integrated with Arraylnformatics this box will be
dimmed and unavailable to select.

4.  Select the protocol group, or protocols to execute, and click OK.

6-10
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6.3.3 Configuring a Range of Slots
To configure a range of slots

1.  Click Configure a Range of Slots on the Batch Set window. The Range of Cassette
Slots window opens.

Range of Cassette Slots E
) i i
MRS i V' Set slot status I~ Setuze of Araylnformatics ™ Remove the quantitation
Last slot (1-20); | 20 Slot status: & Ful ¢ Empty ¢ Ignared [~ Save in Arayinformatics database gﬁiﬂ:;&fgﬁfﬁiﬁe:ﬁ
zlotz in the range
™ Set protocal group V¥ Set scan protocol [V Setimage autosave protocol | Set quantitation protocol ™ Set sprdsht autosave protocol
Frotocol group: Scan protocol; Image autosave protocol: Guantitation protocol: Spreadsheet autosave protocal:
Mame | Marme Marme Mame
r. Thomas Drr.
Dynamic Repestability Sin
Gen Slide 32x32 Demo Gen
*eometric Gen
Rotated Uniformity Sin
Static Repestability 4
J ool ool ool ool el
Protocol group description: Protocol description: Protocol description: Protocol description: Protocol description:
16D yesStd
#Protocols beginning with ¥ cannat be executed with current hardware.
#% Protocol groups beginning vwith *# contain steps that cannot be executed with current hardware. These steps will be skipped. Cancel |
Figure 5-5 Range of Cassette Slots Window
2.  Refer to the following table, and set the parameters for the range of slots.
Item Description
First Slot Enter the number of the first slot and the number of the last slot to
incl in the range.
Last slot clude in the range
Set slot state Check this box to set the status for all slots in the range.
Set use of Check this box to enable the selection box below it for saving in
Arraylnformatics Arraylnformatics. If your system is not integrated with Arraylnformatics,
this box is be dimmed and unavailable to select.
Save to Check this box to automatically save the scan images and/or
Arraylnformatics quantitation data from this range of slots in the Arraylnformatics
Database database.
Remove the Check this box to easily remove the quantitation protocol and the
quantitation protocol spreadsheet autosave protocol from all of the slots in the range that you
from all slots in the are configuring.
range
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Item Description

Set protocol group Check this box to select one or more protocol groups to run on the
range of slots. Checking this box enables the Protocol Group box,
where any configured protocol groups will display.

Set scan protocol Check this box to select one or more scan protocols to run on the range
of slots. Checking this box enables the Scan protocol box, where any
configured scan protocols will display.

Set image autosave Check this box to select an image autosave protocol to save the
protocol scanned images automatically. Checking this box enables the Image
autosave box, where any configured protocols will display.

Set Quantitation Check this box to select one or more quantitation protocols to run on the
protocol range of slots. Checking this box enables the Quantitation protocol box,
where any configured protocols will display.

Set spreadsheet Check this box to select a spreadsheet autosave protocol to save the
autosave protocol quantitation results automatically. Checking this box enables the
Spreadsheet autosave box, where any configured protocols will display.

3. When you are finished configuring the range, click OK to save your changes and
return to the Batch Set window.
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71 Overview

ScanArray Express settings that are used frequently, or those that affect the operation of
the ScanArray Express system, can be specified and stored using the Configure menu.
Settings include those for configuring fluorophores and barcodes, and the system-wide
application settings, such as network connection. For systems that are integrated with
ArrayInformatics, the pathnames for automatically saving images and data to an
ArrayInformatics database are specified here.

To access the system settings

1.  Inthe Main Window, click Configure in the Configure & File group. The Configure
menu displays.

Configure
Scanning
.................... —_—
.................................. P[Dtocols
Quantitation
Huantitation giﬁtaodsﬂ:a?t
Frotocols i
Automation
Pratacal
s Batch Sets
e Advanced settings covered in
Application Service i
Settings Features thlS Chapter
Flucrophores Barcodes
Databaze
Maintenance
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7.2  ScanArray Express Settings

You can dynamically change most software settings without restarting the instrument.
You must have local administrator privileges to change these settings.

To set or change application settings

1.  Inthe Configure menu, click Application Settings. The Application Settings dialog
displays.

Application Settings

Connection | Scanning | Quantitation mra-"'. Other
Informatics

Connection ta Instrument:
" Specify |P address

. Specify computer hame

|nstlument|F‘address:| m._ o0 1

Computer name: |

Cancel |

Figure 7-1 Application Settings Dialog Box

2.  Click the tab for the settings you want to set or change, and refer to the appropriate
section below.

3. Click OK when you are finished with all settings that you wish to set or change.

7.21 Connection Settings

On the Connection tab, select either Specify IP address or Specify computer name. The
appropriate field becomes active, where you can enter the IP address or the computer
name. The application must be restarted for the new instrument [P address/computer name
to take effect.

7.2.2 Scanning Settings

You can allow the user to skip the laser warm-up, and set default focus position and laser
power for Easy Scan.
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To set the scanning settings

1.  Click the Scanning tab.

Application Settings

Connection |}

ing i Buantitation

Other

Aray
Informatics

Lazer Settings

¥ &llove user to skip lazer warm up period

Settings for Easy Scan

Focus position [pm]:

Lazer power [%]:

o
T @

cocet_|

2.  Refer to the following table.

Item

Description

Allow user to skip
laser warm up period

Settings for Easy
Scan

Focus Position (ptm)

Laser Power (%)

Check this box to allow the user to start scanning before the lasers are
warmed up (5 or 15 minutes, depending on the type of laser).

This does not cause any damage, but the sensitivity of the resulting
scans will vary. If the user is concerned with repeatability or uniformity of
scanning, they should wait for the lasers to warm up.

This defines the settings of the focus position and laser power for all
Easy Scans. These settings are not changeable from the Scan window.

The only time the focus position needs to be changed is when the user
changes to a different type of slide substrate, such as a gel or
membrane slide, where the imaging surface is at a different height than
it is with a glass side.

The default is 0 (zero). Valid values range from -150 to 2000 (pm).

The default is 90 percent. Valid values range from 0 to 100 percent.
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7.2.3 Quantitation Settings
The quantitation settings let you set some default system settings for quantitation.
To change quantitation settings

1.  Click the Quantitation tab.

Application Settings

Connection | Scanning Inf?r[r[na:tics Other

Guality Measurement Settings
Guality measurement method:
i Footprint
& Signal-to-noize
& Signal-to-background

Quality Measurement Parameters

b4 aximurn foatprint [pm]: 100

Minimum signal-to-noise ratio;

il

Lawwer limit: 401

Multiplier: 1.70

cocet_|

2.  Refer to the following table and enter your settings.

Item Description
Quality These settings are used for the quantitation methods.
Measurement
Settings
Quality measurement ~ Select a method to for quality measurement. Formulas for methods are
method provided in Appendix D.
Footprint

Signal-to-noise
Lower limit and multiplier

Quality Measurement  These fields are active or inactive, depending on which Quality
Parameters measurement method you selected.
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7.2.4 ArrayIlnformatics Settings

For ArrayInformatics users only, the fields on this tab let you see which ArrayInformatics

database the ScanArray Express is connected to, and lets you specify the pathname for

saving image files.

A\

Note: Changing the active database must be done using Arraylnformatics Database
Tools installed on the ScanArray Express client computer. For more information, refer to
the Integration Guide that ships with the ArrayInformatics software.

To set the Arraylnformatics Settings

1.  Click the ArrayInformatics tab.

Application Settings

Connection

Other

Scanning ‘ Gluantitation

D atabase:

Lspg-dev

Image path:

Arraylnformatics Sethngs

|\\Lspg-dev\lmage$tore Browse. ..

Image path to use when Araylnformatics iz unavailable:

|E:\ImageT empStare Browsze. ..

Ok Cancel |

2.  Refer to the following table and specify your settings.

Item

Description

Database

Image Path

Image Path to use
when
Arraylnformatics is
unavailable.

This field displays the database that is currently active for this

ScanArray Express system. The database cannot be changed from this
window, but must be changed using ArrayInformatics Database Tools.

Browse the network to locate and select the directory that has been set
up for saving the scan images. Images that are saved to
Arraylnformatics are saved to this location.

This is a local directory where scanned images are saved if the
Arraylnformatics is temporarily unavailable, or some other error
prevents saving in Arraylnformatics. Images that are saved to this
directory can later be sent to the Arraylnformatics database.
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7.2.5 Other Settings

Settings on the Other tab include those that affect what is seen on the user interface.

To set or change these settings

1.  Click the Other tab.

Application Settings

Connection

Scanning

Aray

Dttt Informatics | i

Image Tab Settings

& Centers paint

Action performed by clicking mouze on image:

 Centers point and zooms in
 Centers point and zooms out

Frogram Layout

& |nstrument-cantraller lapout

C Guantitation-only layout

Itemn Yigibility

hardware

[ Hide items (protocals, protocol groups, batch sets,
and fluorophores] that are incompatible with current

v Hide diagnostic log messages

cocet_|

2.  Refer to the following table and specify your settings.

Item

Description

Image Tab Settings

Action performed by
mouse click on image

Program Layout

Item Visibility

Hide diagnostic log
messages

Select a method to set the behavior of the mouse click on all image
tabs.

Centers point
Centers point and zooms in
Centers point and zooms out

Select whether the ScanArray Express system is to show both scanning
and quantitation controls, or only quantitation controls.

- Instrument-Controller layout
- Quantitation-Only layout - the user see only Quantitation buttons and
windows. The scan button does not display.

Check one or both boxes:

Hide items (protocols, protocol groups, batch sets and fluorophores)
that are incompatible with current hardware.

If this box is not checked, the incompatible items display, marked with
an asterisk.

Keeps the diagnostic instrument messages from displaying in the Log
tab on the Main Window.
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3. Click OK to save changes and close the Application Settings dialog box.

7.3  Configuring Fluorophores

Fluorophores specify the laser wavelength and emission filter used to scan a microarray.
The ScanArray Express ships with a number of pre-defined system fluorophores. These
cannot be deleted and only the display palette field assigned to the fluorophore may be
changed. User-defined fluorophores may be added, duplicated, changed and deleted as
specified below. A fluorophore currently specified in a protocol may not be deleted.

7.3.1  Defining a Fluorophore
To add a new fluorophore to ScanArray Express:

1.  On the Main Window, click Configure in the Configure & File group, then click
Fluorophores . The List of Fluorophores window displays.

List of Fluorophores E

Name Diesaien gxcitation Emizzion | Composite Image Standard Modify
eak [nm] | Peak [hm] Palette Palette Add
' =
Alexa 455 Alexa 455 485 520 K Change
Alexa 532 Alexa 532 a3 254 W Tgete
Alexa 546 Alexa 546 555 570 W
Alexa 555 Alexa 555 555 565 b Delete
Alexa 565 Alexa 565 a7e 604 W
Alexa 594 Alexa 594 240 E135 W Yiew sage
Alexa 647 Alexa 647 649 GEG W
Alexa 660 Alexa 660 BE3 690 W
Allophycocyanin (APC) Allophycocyanin (APC) B50 BEO b
*BODIPY 530-550 BODIPY 530-550 530 250 b Sart By
BODIPY 558-565 BODIPY 558/565 258 65 W Name
BODIPY S64-570 BODIPY S64/570 64 570 W —
BODIPY 630-650 BODIPY 630-650 630 650 b Description
BODIPY ThR BODIPY ThR a42 av4 W P
Calcein Calcein 434 517 v E%g:flm
Calcium Crimzon Calcium Crimzon =l 615 Ay —
Calcium Green-1 Calcium Green-1 a6 933 W Emizsian
Calcium Orange Calcium Orange 549 576 Y Peak
Cy 3.5 Cy 3.5 581 296 W
Cy 5.5 Cy 5.5 673 694 W
Cy2 Cy2 489 506 s
Cy3 Cy3 550 570 v
* Fluorophares heginning with '* cannat be scanned with current hardware.

Figure 7-2 List of Fluorophores Window

2. Sort the list (optional) by Name, Description, Excitation Peak or Emission Peak.
3. Click one of the following in the List of Fluorophores window:

. Add to create a new fluorophore.

. Change, after selecting a fluorophore, to modify an existing one.

. Duplicate, makes a duplicate of the highlighted fluorophore to help you create
a new fluorophore from one that is already close to what you want.

. Delete, after selecting a fluorophore, to delete it.
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View Usage, after selecting a fluorophore, to display a list of protocols which
include the selected fluorophore. You cannot delete a fluorophore that is being used
by a protocol.

4. Click Add. The Fluorophore dialog box displays.

Fluorophore
M ame:
Description:
Excitation Peak [nm]: Emizzion Peak [nm]:
543 570

Advanced Options

Palette:
J

Uze the palette chosen above:

& Far al images of this fluorophare

" For composite images only - use the rainbow palstte
for zsimple images.

Cancel

Figure 7-3 Fluorophore Dialog Box

5.  Enter the name and a brief description of the fluorophore in the appropriate fields.

6. Enter the Excitation Peak and Emission Peak of the fluorophore. These values can
be obtained from the manufacturer of the fluorophore. Once these values are entered,
the ScanArray Express automatically selects the laser and an appropriate filter for the
fluorophore.

7.  To override the system selection, click Advanced Options and enter the desired
Laser and Filter, then click OK.

Advanced Fluorophore Options

Help and Directions

These contols allow you to select which laser and filter will be used
with this fAucraphore, overiding the choice of laser and filker which
waould narmally be made by the software.

It iz Mot recommended that you use this approach unless pou are
certain that you understand the consequences.

[~ Specify a filter

Lazer 3. 543nm I Filter 4, 570k I

Note: Changing the filter or laser settings is not recommended, as the ScanArray Express
has optimized these selections based on the Excitation Peak and Emission Peak entered.
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8.  Click the Palette button to display the palette list. Select the desired palette and click
OK.

providing a spread of intensities instead of limited shades of just one color. This allows

f Note: Using the rainbow palette for the simple images provides more visual data by
you to differentiate more spots than you can with a single color.

9. Click OK to close the Fluorophore dialog box and save the new fluorophore.

7.4 Configuring Barcodes

With an optional barcode reader installed, the ScanArray Express can read barcodes on the
microarrays. Using barcodes as unique identifiers on individual substrates provides a
valuable way for tracking samples and workflow, and automating analysis of microarray
experiments. Using barcodes allows a gene sample to be tracked through the entire
microarray process including printing, hybridization, scanning, quantitation, and
visualization.

For systems that are integrated with ArrayInformatics, unique barcodes on microarrays are
required and allow you to retrieve information from and automatically save data to the
ArrayInformatics database.

7.41 Supported Barcodes

The ScanArray Express barcode reader supports Code 128, Code 39, and Interleaved 2 of
5 (ITF) symbologies by default. The ScanArray Express barcode reader may be
configured to support additional symbologies with help from technical support. The
maximum number of digits supported by each symbology depends on the minimum
element width (the barcode “pitch”) in the printed barcode. Alphabetic and numeric digits
can be combined, but alphabetic digits take more space than numbers, thus decreasing the
maximum number of allowed digits.

Table 7-1 lists the maximum number of alphanumeric characters for substrate barcodes.

Table 7-1: Substrate Barcodes

Element Width Number of Characters

Inches Mm Code 128 Code 39 ITF
.010” .254 mm 6 2 6
.0075” .19 mm 12 4 10
.005” 127 mm 22 8 16
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Pre-printed barcode labels are commercially available, or you can print your own that
conform to the guidelines in Table 7-1. PerkinElmer has qualified the following blank
labels:

Manufacturer  Part Number Size (inches) Size (mm)

Substrate Intermec E17512 0.920” x 0.550” 23.4 x 14 mm

The label containing the barcode should fit on the first 15 mm of the slide so that it does
not tilt the slide in the slide holder, and the label must be centered on the slide.

PerkinElmer has qualified a printer and labels that will withstand hybridization, washing
and other processes. The recommended printer is an Intermec 3240 with a 137071206
Super Premium ribbon. The recommended label, also from Intermec is L3203011 2 mil
glass poly, with dimensions of 0.920" x 0.550" and a corner radius of 0.04 to 0.06".

Information about the printer and the labels can be obtained from Intermec:

. Internet Address: http://www.intermec.com
. e-mail: info@intermec.com

You must define the barcode parameters, which can include the Image Autosave Protocol
and Scan Protocol, as described in the next section.
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7.4.2 Defining Barcode Parameters

To define barcode parameters

1.  On the Main Window, click Configure in the Configure & File group and then click

Barcodes to display the Barcodes window.

Barcodes

[V Barcodes cortain image profile [Ds

Image profile [ is printed on:

Start at:

Length:

Location of the image profile 10 within the: first (lower) barcode:
1 HEREEEEEIREEE

L g

HEE - BEEBEEREEREEE

B " Secand [Upper] barcode

Start at:

[V Barcodes contain scan protocol IDs

Scan protocol 1D iz printed or:

 Firat [Lower] barcode * Secand [Upper] barcode
Location of the scan protocal D within the second [upper] barcode:

Y 15| 15[ 17| 18] 19] 20| 21| 22| 23| 24| 25 25

L g

Lengte 1| 2|3 W5 /6]7]alalto[1]12]12

cocet_|

Figure 7-4  Barcode Dialog Box

Item

Specify the settings, referring to the following table for information.

Description

Barcodes contain
image autosave
protocol IDs

Image autosave
protocol is printed on

Barcodes contain
scan protocol
information

Check this box to indicate that the barcode includes the identification of
the image autosave protocol to be used when saving the scanned
image files. Checking this box enables the barcode fields below it.

Select First (lower) barcode or Second (upper) barcode to indicate
whether the image autosave protocol information in on the lower or
upper barcode on the slide.

Enter the starting position on the barcode and the length (1 through 13)
of the image autosave protocol information.

Check this box to indicate that the barcode includes the identification of
scan protocol to be used when scanning this microarray. Checking this
box enables the barcode fields below it.
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Item Description
Scan protocol ID is Select First (lower barcode) or Second (upper) barcode to indicate
printed on whether the scan protocol ID information is on the lower or upper

barcode on the slide.

Enter the starting position on the barcode and the length (1 through 13)
of the scan protocol ID. Barcodes cannot overlap and there must be no
common characters.

3.  Click OK to save the barcode configuration.

7.5 Database Maintenance

The ScanArray Express database is where your protocols, autosave protocols, and data are
stored. Make a copy of the ScanArray Express database regularly, to ensure that in the
event the database becomes corrupted, a recent backup copy of the database is available to
restore. Database maintenance is also used by the database administrator to backup,
restore, and repair the database.

Database Maintenance

-

Back Lp Databaze

Reztore Databaze

Compact and Repair
Database

Last backed up:
Unknown
Last compacted:

Unknown

Figure 7-5 Database Maintenance Window

Button Description
Backup Database Allows you to backup the database.
Restore Database Allows you to restore the database.

Compact and Repair Allows you to compact and repair the database. This feature

the Database defragments the database in a way that is similar to defragmenting your
hard drive for better space utilization, and lets you use the smallest
amount of space possible for the database.
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7.5.1 Backing up the Database

You should have a set procedure for when to back up the database, and how to name the
backup file so that, in the event you need to restore the database, the correct backup file is
easily identified.

To back up the database

1. Click Back Up Database.

2. Use the Browse window to select a folder. A default name for the backup is supplied,
and it is recommended to use the default name.

7.5.2 Restoring the Database

Restore the database only if absolutely necessary; that is, if the file has been lost or
accidentally deleted or if you have accidentally deleted a protocol.

from a previous software version (for example from v1.1 when running v2.0), the

f Note: Avoid restoring from previous versions of the software. If you do restore a backup
ScanArray Express software will have to be reinstalled.

To restore the database
1. Click Restore Database.

2.  Use the Browse window to find the backup file that was named and saved during
backup.
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7.6 Service Features

Service features are used for calibration and configuration of the instrument and for
controlling the instrument software operation. Certain service features are intended for use
by authorized personnel only, or under the direction of service or technical support
personnel.

Service Features

Calibration Configuration Contral of Instrument Software

Calibrate

Calibrate Attenuator Denaty
Calibrate Flathess

Save Calibration

Wiew [nstrument
Canfiguration

Set Instrument
Metwark, Options

Save [nzstrument

Resgtart the |nstrument
Software and 05

Shut down the Instument
Software

Shut down the [nstrument

Yalues Configuration Software and 05
Festore Calibration Fiestore [nztrument
Yalues Configuration

Figure 7-6 Service Features Window

7.6.1 Descriptions

Service features are described in the following table.

Feature Description
Calibration
Calibrate Used by service personnel to calibrate critical instrument parameters;

this is password protected to prevent improper usage.

Calibrate Attenuator Used exclusively by service personnel to calibrate the instrument

Density attentuator. Improper usage may cause incorrect operation of the
instrument.
Calibrate Flatness Intended for use under the direction of service or technical support

personnel, this feature allows calibration of the X-Y stage flatness.
Please consult with technical support before running this feature.

Save Calibration Creates a file containing all instrument-related calibration values. It is

Values recommended to save this file one time in the event of an instrument
hard drive failure, although the data is stored in the factory when the
instrument is shipped.

Restore Calibration Used exclusively by service personnel. Restoring invalid calibration
Values values can cause hardware damage to the instrument.
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Feature Description

Configuration

View Instrument Information pertaining to the instrument hardware (what is installed,
Configuration version numbers) and software (version numbers).

See Figure 7-7.

Set Instrument Allows the user to remotely change the network settings on the
Network Options instrument.

See Setting the Instrument Network Options on page 7-16.

Save Instrument Creates a file containing all instrument-related configuration information.

Configuration It is recommended to save this file one time in the event of an
instrument hard drive failure, although all data is stored in the factory
when the instrument is shipped. See Figure 7-7 below.

Restore Instrument Used exclusively by service personnel. Restoring invalid instrument

Configuration configuration information could cause improper operation of the
instrument.

Control of

Instrument Software

Restart the This is used to cause the instrument re-initialize itself. This should be

Instrument Software used when the instrument is determined to be in an inoperable state and

and OS the user would typically cycle the instrument power to cause the

instrument to re-initialize.

Shut down the Used exclusively by service personnel. Using this feature prevents the
Instrument Software user from being able to properly operate the instrument.

Shut down the This is highly recommended to be used before shutting down the
Instrument Software instrument. Before turning off the instrument using the power switch,
and OS click this button to observe the instrument’s ready LED turn off; wait

approximately 30 seconds and then use the instrument’s power switch
to turn off the instrument.
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Instrument Configuration

Instrument model. Express
Instrument senial number. 680185
Instrurnent server version: 2.019.0
Hardware device driver version: 2.0.6.0
TCP/IP address: 10.0.0.1

PAM hardware version: 0=D

PAM software version: 2.02

GIM hardware version: 0sD

GIM software version: 2.02

Hardware Options

0| X

Option Status
Barcode Reader Installed
Araylinformatics Installed
Autoloader Nat Installed
Laserl Installed
Laserd Installed
Laser3 Installed
Lagerd Installed
Lagers Mot Installed
Filter1 Installed
Filter2 Installed
Filker3 Installed
Filkerd Installed
Filter5 Installed
Filter5 Installed
Filter? Installed
Filterd Installed
Filter3 Installed
Filter10 Installed
Filter11 Mot Installed
Filter12 Installed

Figure 7-7 The Instrument Configuration Window, from Save Instrument Configuration

7.6.2 Setting the Instrument Network Options

You can change the instrument name (the name seen by the network) and the network
settings.

To change the network settings

1.

On the Service Features menu, click Set Instrument Network Options. The

following window opens.

Network Instrument Settings

Instriument narme:

EXPRESS

" Specify IF address

" Obtain IF address from DHEP

|1n,n,n

IP address:
| 0.0 0 1
Subnet mazk:
| 2 0 .0 0
Default gatewan:

10

(1]:8 Cancel |
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Select Obtain IP address from DHCP, which allows the instrument’s network
settings to be determined dynamically at startup, or Specify IP address, which gives
the instrument a fixed set of network settings.

Click OK to send the changes to the instrument. The instrument must be restarted
after the network settings have been changed. The recommended way to restart the
instrument is to use Restart the Instrument Software and OS from the Service
Features menu.
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Troubleshooting

8.1 Overview

This chapter discusses diagnostic tools, and basic troubleshooting and error recovery
procedures that are available to help identify problems with the instrument.

8.2 Diagnostic Tools

ScanArray Express diagnostic tools include Start-up Diagnostics. In addition, various
LEDs on the instrument panel display the status of the instrument.

8.2.1 Start-up Diagnostics

This diagnostic tool is executed automatically each time the instrument is powered ON. If
the interlocks are open when the software is started, diagnostics are performed after the
interlocks are closed. A system check is performed to ensure that all major functions are
operational. The status can be reviewed by clicking the Diagnostic tab in the Main
Window. Status is indicated using Pass/Fail criteria.

Start-up Purpose

Diagnostic Test P

Attenuator Includes all initialization and homing of the attenuator.

Initialization

Attenuator Homing Moves the hardware to accurately locate the home sensor and applies
the appropriate calibration offset.

Filter Wheel Includes all initialization and homing of the filter wheel.

Initialization

Filter Wheel Homing Moves the hardware to accurately locate the home sensor and applies
the appropriate calibration offset.

Objective (Z-axis) Includes all initialization and homing of Z-axis hardware.
Initialization
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Start-up
Diagnostic Test

Purpose

Objective Homing
Servo (Y-axis)
Initialization

Servo Homing

Galvo Interface
Module (GIM) Boot

Galvo (X-axis)
Initialization

Galvo Homing

PMT Amplifier-A/D
Module (PAM) Boot

Laser Initialization

Laser
Communication

Barcode Reader
Initialization

Barcode Reader
Communication

Autoloader
Initialization

Autoloader Program
Download

Autoloader Setup

Autoloader Elevator
Homing

Moves the hardware to accurately locate the home sensor and applies
the appropriate calibration.

Includes all initialization and homing of Y-axis hardware.

Moves the hardware to accurately locate the home sensor and applies
the appropriate calibration offset.

Downloads operational code to the GIM board.

Includes all initialization and homing of X-axis hardware.

Moves the hardware to accurately locate the home sensor and applies
the appropriate calibration.

Downloads operational code to the PAM board.

Verifies presence of 1-5 laser modules, and determines type of laser
(internal/external, manufacturer).

Verifies serial communication exists with serial laser, if one is installed.
Serial lasers include internal and external and are located in laser
positions 4 and 5. A failure to communicate with internal serial laser 4
indicates a potential hardware problem.

Includes all initialization of the optional barcode reader. This includes
establishing serial communication with the barcode reader and
downloading of all configuration parameters.

Verifies serial communication exists with the barcode reader.

Includes all initialization of the optional the HT autoloader. This includes
programming, downloading configuration parameters and homing of the
HT.

Downloads operational code to the HT controller board.

Downloads configuration/calibration parameters to the controller.

Moves the elevator hardware to accurately locate the home sensor and
applies the appropriate calibration offset.

If an item fails the diagnostic test during Start-up, refer to Section 8.3 for troubleshooting

tips.
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8.2.2 Instrument Statistics Accumulation
The following statistics are recorded and available for review:

. Laser On time
. Total slides loaded/unloaded

8.3 Troubleshooting
8.3.1 Hardware

8.3.1.1 Ready LED Flashes Yellow

The instrument performs a variety of self-tests of different modules upon initial power up.
If any one of them fails to initialize properly the ready light will flash yellow.

1. Ifan external laser is present, ensure the interlock block is installed on the rear panel
of the instrument. If it isn’t, power down the instrument, install the interlock block
and power up the instrument again.

2. Ifyoudo not get a steady green light after a minute or so, try removing the front
panel and putting it back on again. This will reset the two safety interlock switches.

3.  Power down the instrument and power it up again. If the Ready LED continues to
flash yellow, contact PerkinElmer Life Sciences.

8.3.1.2 External Laser Will Not Turn On

1.  Ensure the interlock on the rear panel of the external laser is plugged in. If it isn’t,
power down the instrument, install the interlock block and power up the instrument
again.

2. If'the laser still does not turn on, contact PerkinElmer.

8.3.1.3 Microarray is Jammed

If a microarray becomes jammed the ScanArray Express attempts to correct the problem
with a PURGE sequence.

To run a manual PURGE sequence

1.  The HT system includes sensors that monitor the location of the microarray. If a
microarray becomes jammed, a PURGE sequence is initiated by the software that
locates the jam and places the microarray back into the cassette. An error message
displays on the client computer.

2. Ifa PURGE Sequence does not fully eject the microarray into the cassette, a message
displays and you will have to remove the microarray manually by removing the front
cover, removing the cassette and extracting the microarray from the system.
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8.3.1.4 Poor Image Uniformity

Contact Technical Support at 800-551-2121, or 617-350-9263.

8.3.2 Software

8.3.2.1 Unable to Open Stored .TIFF files

1. Make sure the stored file names do not include dots (.) other than the dot preceding
the file extension (e.g., .tif, .csv, .gpr), slashes (/), back-slashes (\), or dashes (-) in
the file name.

2.  Make sure there is enough free space on the hard disk to open the file. If there is not,
locate any unnecessary image files and delete them to free up space.

3. Ifyou are still unable to open the files, contact PerkinElmer.

8.4 Recording the ScanArray Express System Activity

A system log, or event log, keeps a record of all ScanArray Express activity in a log file. In
the file, the ScanArray Express system logs the date and time of the activity, the type and
severity of the event, the current user (as logged onto Windows 2000/XP), and a
description of the event. This log may be helpful in tracking operations or for use by
Service personnel to diagnose any problems.

The system log tracks the following user requests to:

. start or stop a scan

. add, update, and delete parameters

. modify system configuration

. start-up and shut down the ScanArray Express application

and tracks the following information:

. changes in the status of client and instrument software communication
. software and hardware failures

8.4.1 Viewing the System Log
1.  On the ScanArray Express Main Window, click the Log tab.

2. Use the scroll bar to move through the display as needed.
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Summary

Overview F-1
Gene Array List (.gal) Format  F-1
.GPR Results File Format F-5

A1 Overview

The ScanArray Express supports the following files, which are described in the
subsequent sections.

.GAL - An array content file is created by the SpotArray Microarray printer after a
printing procedure. This file can be called into ScanArray Express as a template for
quantitating.

.GPR - A quantitation results file created by the ScanArray Express. A .GPR file supports
only two fluorophores and does not save all of the data columns. See the description
below.

.CSV - A text file of quantitation results. A .csv file saves all information that is in the
quantitation spreadsheet results.

.TIF - the images can be saved as TIF files, as well as bitmap (.BMP), .JPEG, and RAW
files.

A.2 Gene Array List (.gal) Format

The gene array list format is written to an ASCII text file that is viewable by applications
such as Microsoft® Notepad and Wordpad. The file contains header information and
information for each spot in the microarray.

GAL files conform to the ATF format, a standard tab-delimited text file format readable
by many downstream scanning and quantitation software applications. They can be
created in Microsoft Excel by saving an Excel spreadsheet as Text (Tab delimited).
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A.21

Description of File Format

Gene array list files contain two major sections: the header section and the spot data

section.

A211

Description of the Header Section

The header section describes basic file information and provides information about each
of the blocks. Each line is explained in Table A-1:

Record

Table A-1: GAL File Format

Description

Required Lines

ATF 1.0

85

"Type=GenePix Array List v1.0"

First line of an ATF file; the same in all GAL files:
File format (ATF) and version (1.0)

Second line of an ATF file:

8 (number of optional header lines plus 1).
5 (number of spot data columns).

Type of file; the same in all GAL files.

Optional Lines

"BlockCount=4"
"BlockType=0"

"URL=.."

"Supplier=PerkinElmer Life
Sciences"

"ArrayerSoftwareName=
SpotArray"

"ArrayerSoftwareVersion=2.0"

"Blockn="

Number of blocks described in the file, 4 in this example.
Type of block described, rectangular in this example.
0 = rectangular.

1 = orange-packing #1.
2 = orange-packing #2.

The URL for the Go To Web command.

The manufacturer that supplied the array or arrayer.

The name of the arrayer software.

The version number of the arrayer software.

The position and dimensions of each block. There is one record for each block, and
each record contains 7 fields. Each field is separated by a comma followed by a
space.

N

X position of center of top leftmost spot in the block (in pm).
Y position of center of top leftmost spot in the block (in um).

Nominal diameter of spots within the block (in pm).

p 0N

Number of columns of spots in the block.
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Record

Description

5. Column spacing of spots (center to center) in the block (in uym).
6. Number of rows of spots in the block.
7. Row spacing of spots (center to center) in the block (in um).

Note: Positions on arrays are measured in microns with respect to the origin, which
is the top left corner of the slide.

Required Line

"Block" "Column" "Row" "Name" Last line of the header, containing column titles for the spot data records.

|||D||

A.2.1.2 Description of the Spot Data Section

The spot data section contains lines that describe each spot in detail. It includes the block,
column, and row numbers for spots, as well as descriptive name and identifier
information.

There is one text line for each spot in the microarray, containing a field for each of the
descriptive columns. Each line contains tab-delimited fields in the order described in
Table A-2.

Table A-2: Spot Data

Field Description

Block Block number for the spot.

Column Column where the spot is located within a block.
Row Row where the spot is located within a block.
Name Gene name (limited to 40 characters)

ID Gene identifier (limited to 40 characters)
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A.2.2 Blocks (Subarrays)

A block is a set of spots printed by one pin within a 4.5 mm x 4.5 mm square or a 9 mm x
9 mm square area. Blocks are also called subarrays. Blocks are numbered from top left to
bottom right. For example:

Spot 1,1 Spot 1,2 Spot 1,3 Spot 1,4

O O

Spot 2,1 Spot 2,2 Spot 2,3 Spot 2,4

OO OO

Spot 3,1 Spot 3,2 Spot 3,3 Spot 3,4

O O

Spot 4,1 Spot 4,2 Spot 4,3 Spot 4.4

A.2.3 Example GAL file

The following simple array list file describes four blocks ("BlockCount=4"), each with 24
columns and 5 rows. For simplicity, the data record information (name, ID, etc.) is
included only for the first two spots:

ATFE 1.0

8 5

"Type=GenePix ArrayList V1.0"
"BlockCount=4"

"BlockType=0"
"URL=http://www.perkinelmer.com/microarray/
"Supplier=PerkinElmer Life Sciences"
"ArrayerSoftwareName=SpotArray"
"ArraySoftwareVersion=1.0"

"Blockl= 400, 400, 100, 24, 175, 5, 175"
"Block2= 4896, 400, 100, 24, 175, 5, 175"
"Block3= 400, 4896, 100, 24, 175, 5, 175"
"Block4= 4896, 4896, 100, 24, 175, 5, 175"

"Block" "Column" "Row" "Name" "ID"
1 1 1 VPS8 YALOO2W
1 2 1 NTG1 YALQO15C
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A3

A.3.1

.GPR Results File Format

A .GPR file is a Results file containing general information about image acquisition and
analysis, as well as the data extracted from each individual feature.

GPR Header

A sample header file and a description of each entry is included in Table A-3 below.

Table A-3: .GPR File Format

Entry Description
ATF 1.0 File type and version number.
24 43 Number of optional header records and number of

"Type=PerkinElmer results 2.0"
"DateTime=2000/02/09 17:15:48"
"Settings=Geo Slide 32 x 32 Demo"

"GalFile=C\Program Files\PerkinElmer\ScanArray
Express\Samples\GeoSample32x32.gal"

"Scanner=Express Serial No.: 680065"
"Comment=hyb 2673"
"PixelSize=10"

"ImageNAME=633 nm 543 nm"

"FileNAME=C:\Program
Files\PerkinEImen\ScanArray
Express\Samples\GeoSample32x32-Cys5.tif

C:\Program Files\PerkinEImer\ScanArray
Express\Samples\GeoSample32x32-Cya3.tif

"PMTVolts=600 600"
"NormalizationFactor:RatioOfMedians=0.819944"
"NormalizationFactor:RatioOfMeans=0.848769"
"NormalizationFactor:MedianOfRatios=0.843367"
"NormalizationFactor:MeanOfRatios=0.427747"
"NormalizationFactor:RegressionRatio=1.0055"

"Jpeglmage="

"RatioFormulation=W2/W1 (543/633)"

data fields (columns).
Type of ATF file.
Date and time when the image was acquired.

The name of the settings file that was used for
analysis.

The Array Content List file used to associate
Names and IDs to each entry.

Type of scanner used to acquire the image.
User-entered file comment.

Resolution of each pixel in um.

Name of each image buffer.

File name for each image buffer. In a multi-image
tiff file, the same name is repeated.

The voltage of the PMTs during acquisition.
The Ratio of Medians Normalization Factor
The Ratio of Means Normalization Factor.
The Median of Ratios Normalization Factor.
The Mean of Ratios Normalization Factor.
The Regression Ratio Normalization Factor.

Name of optional compressed image saved with
the results file.

The ratio formulation of the ratio image, showing
which image is numerator and which is
denominator.
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Entry

Description

"Barcode=00331"
"ImageOrigin=0, 0"
"JpegOrigin=390, 4320"

"Creator=ScanArrayExpress, Microarray Analysis
System 2.0.0.0"

"Temperature=1.5"
"LaserPower=1 1"
"LaserOnTime=5 5"

Data record column headings
Data Records

GAL FILES

The barcode symbols read from the image.
The origin of the image relative to the scan area.
the analysis Blocks) relative to the scan area origin.

The version of the ScanArray Express software
used to create the Results file.

The temperature of the scanner in volts.

The power of each laser in volts.

The laser on-time for each laser in minutes.
Column titles for each measurement (see below).
Extracted data.

Gene Array List files describe the size and position
of blocks, the layout of feature-indicators in them,
and the names and identifiers of the printed
substances associated with each feature-indicator.

A.3.2 GPR Data

Table A-4 below describes each column in the GPR file.

Table A-4: .GPR Data

Column Title

Description

Block
Column
Row

Name

Dia

the block number of the feature.
the column number of the feature.
the row number of the feature.

the name of the feature derived from the Array List
(up to 40 characters long, contained in quotation
marks).

the unique identifier of the feature derived from the
Array List (up to 40 characters long, contained in
quotation marks).

the X-coordinate in ym of the center of the feature-
indicator associated with the feature, where (0,0) is
the top left of the image.

the Y-coordinate in um of the center of the feature-
indicator associated with the feature, where (0,0) is
the top left of the image.

the diameter in um of the feature-indicator.
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Column Title Description

F633 Median median feature pixel intensity at wavelength #1
(633 nm).

F633 Mean mean feature pixel intensity at wavelength #1 (633
nm).

F633 SD the standard deviation of the feature pixel intensity

at wavelength #1 (633 nm)

B633 Median the median feature background intensity at
wavelength #1 (633 nm).

B633 Mean the mean feature background intensity at
wavelength #1 (633 nm)

B633 SD the standard deviation of the feature background
intensity at wavelength #1 (633 nm).

% >B633 +1 SD the percentage of feature pixels with intensities
more than one standard deviation above the
background pixel intensity, at wavelength #1 (633
nm).

% > B633 +2 SD the percentage of feature pixels with intensities
more than two standard deviations above the
background pixel intensity, at wavelength #1 (633
nm).

F633 % Sat. the percentage of feature pixels at wavelength #1
that are saturated.

F543 Median median feature pixel intensity at wavelength #2
(543 nm).

F543 Mean mean feature pixel intensity at wavelength #2 (543
nm).

F543543 SD the standard deviation of the feature intensity at

wavelength #2 (543 nm).

B543 Median the median feature background intensity at
wavelength #2 (543 nm).

B543 Mean the mean feature background intensity at
wavelength #2 (543 nm).

B543 SD at wavelength #2 (543 nm).
% > B543 + 1 SD at wavelength #2 (543 nm).
% > B543 + 2 SD the percentage of feature pixels with intensities

more than two standard deviations above the
background pixel intensity, at wavelength #2 (543
nm).

F543 % Sat. the percentage of feature pixels at wavelength #2
that are saturated.
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Column Title

Description

Ratio of Medians

Ratio of Means

Median of Ratios

Mean of Ratios
Ratios SD

Rgn Ratio

Rgn R?

F Pixels
B Pixels

Sum of Medians

Sum of Means|

Log Ratio
Flags
Normalize

F1 Median - B1
F2 Median - B2
F1 Mean - B1
F2 Mean - B2
SNR 1

F1 Total Intensity

Index

"User Defined"

the ratio of the median intensities of each feature
for each wavelength, with the median background
subtracted.

the ratio of the arithmetic mean intensities of each
feature for each wavelength, with the median
background subtracted.

the median of pixel-by-pixel ratios of pixel
intensities, with the median background subtracted.

intensities, with the median background subtracted.
the standard deviation of pixel intensity ratios.
the regression ratio.

the coefficient of determination for the current
regression value.

the total number of feature pixels.
the total number of background pixels.

the sum of the median intensities for each
wavelength, with the median background
subtracted.

the sum of the arithmetic mean intensities for each
wavelength, with the median background
subtracted.

log (base 2) transform of the ratio of the medians.
the type of flag associated with a feature.

the normalization status of the feature (included/not
included).

the median feature pixel intensity at wavelength #1
with the median background subtracted.

the median feature pixel intensity at wavelength #2
with the median background subtracted.

the mean feature pixel intensity at wavelength #1
with the median background subtracted.

the mean feature pixel intensity at wavelength #2
with the median background subtracted.

the signal-to-noise ratio at wavelength #1, defined
by (Mean Foreground 1- Mean Background 1) /
(Standard deviation of Background 1)

the sum of feature pixel intensities at wavelength
#1

the number of the feature as it occurs on the array.

user-defined feature data read from the GAL file.
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.CSV Results File Format

The .CSV Results file contains sections enclosed by BEGIN SectionName and END
SectionName. Each section contains zero, one, or multiple rows between the BEGIN and
END. Each row contains data items separated by commas.

The major sections of a .CSV file are described in Section A.4.1. Each field in the file are
described in the Section A.4.2.

Description of the File Format

Table A-5 lists the major sections of the ScanArray Express .CSV file and a brief

description of each.

Table A-5: Description of Major File Sections

Section Description

Header Contains information about the product and version number, and the
Arraylnformatics database name, if the data is to be saved to
Arraylnformatics.

General Contains date, instrument information, user log-in name, and other

Quantitation Contains values for the quantitation method selected.

Parameters

Quality Measurement
Critieria

Arary Pattern
Information

Image Information

Normalization
Information

Data

Contains the values for quality measurement.

Contains descriptive information about the spot size, spacing, and array
layout.

Contains information about the image, for example the fluorophore, the
barcode, etc.

Contains values for the normalization method.

The first row contains the labels and the following rows are the
measurements, one for each spot. There may be up to four Channels.
Note: Chx in the following columns represents Channels x, (x =1,2,3,4)

A.4.2 Description of the File Fields

The following is a description of each field in the .CSV file.

BEGIN HEADER

PerkinElmer Life Sciences.

//name of the company

ScanArrayCSVFileFormat,2.0//name and version of the file format

ScanArray Express,2.0 //name and version of the software
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AIDBServerName, SomeName //Added for AIDB, this row is available only if the
data was intended for AIDB

Number of Columns, 62 (Actual Number of columns here) // number of Data columns,
number of data records

END HEADER

BEGIN GENERAL INFO

DateTime, 12/12/01 8.00 //Date and time when the image was acquired in 24 hour
format

GalFile,c:\images|\test.gal //gal file which associates names and ids

Scanner, //type of scanner used, Model and serial number

User Name, //Windows Logged in user name.
Computer Name,//Computer Name

Protocol,  //Scan Protocol used to scan the images
Quantification Method//Quantiation method

Quality Confidence Calculation, //Quality criteria user

User comments, //user comments

Image Orgin,0,0 //image origin relative to the scan area
Temperature, //temperature of the scanner in volts
Laser Powers, 10,10 //laser power

Laser On Time, // Laser on time for each laser in minutes
PMT Voltages, 10,12 /Ivoltages

InstrumentlD,//Added for AIDB this is the AIDB instrument token returned by AIDB,
present only if the data is intended for AIDB

END GENERAL INFO
BEGIN QUANTIATION PARAMETERS
Values in this section depend on the quantitation method selected.

For Adaptive Circle (Express) method:
Minimum Percentil, value

Maximum Percentile, value

For Histogram Method:

Low Signal %, Value
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High Signal %, Value

Low Background %, value

High Background %,value

For Fixed Circle:

Low Signal %, Value

High Signal %, Value

Low Background %,value

High Background %,value
Nominal Spot Diameter, value
Inner Background Diameter, value
Outer Background Diameter, value
For Adaptive Threshold Method:
Maximum Spot Diameter, value
Inner Background Diameter, value
Outer Background Diameter, value
p-value, value

END QUANTITATION PARAMETERS
BEGIN QUALITY MEASUREMENT CRITERIA

Selected Criteria, FootPrint/SignalToNoiseRatio/SignalToBackground.
MaximumFootprint,value

or

MinSignalToNoise,value

Or

LowerLimit, value

Multiplier, value

END QUALITY MEASUREMENT CRITERIA
BEGIN ARRAY PATTERN INFO

Units,Microns

Array Rows,1

Array Columns,1

Spot Rows,32

Spot Columns,32

Array Row Spacing,2000.00
Array Column Spacing,2000.00
Spot Row Spacing,201.04

Spot Column Spacing,200.52
Spot Diameter,100.00
Interstitial 0,0 is off 1 is first one missing; 2 is second one missing
Spots Per Array,1024

Total Spots, 1024

END ARRAY PATTERN INFO
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Supported File Formats

BEGIN IMAGE INFO

The first row contains the labels and the following rows are the information,
one for each image.

Lables:

ImagelD Channel,Image,Fluorophor,Barcode,Units,X Units Per Pixel,Y Units
Per PixeL,X Offset,Y Offset,Status

An example of the following rows:

chl,F:\Program Files\Packard BioChip\DSOMA\ExperimentSets\qa-
4\Images\TAMRA.TIF,TAMRA04030270 ,E000CS,Microns,20.00, 20.00, 0,
0,Control Image

END IMAGE INFO

BEGIN NORMALIZATION INFO

Normalization Method = //Normalization method
Normalization Factor = //normalization Factor
END NORMALIZATION INFO
BEGIN DATA

The first row contains the labels and the following rows are the measurements, one for
each spot.

Note: Chx in the following columns represents Channels x, (x = 1,2,3,4)
The labels of the columns:
Following columns present for each spot

Index

Array Row
Array Column
Spot Row
Spot Column
Name

ID

X

Y

Diameter

F Pixels

B Pixels

chx Footprint
Flags
Following columns Repeated for each channel
Chx Median
Chx Mean
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Chx SD

Chx B Median

Chx B Mean

Chx B SD

Chx % >B+1SD
Chx % >B +2SD
Chx F % Sat.

Chx Median — B

Chx Mean - B

Chx Signal Noise Ratio

Following columns Repeated for Each Non-Control channel

Chx Ratio of Medians
Chx Ratio of Means
Chx Median of Ratios
Chx Mean of Ratios
Chx Ratios SD

Chx Rgn Ratio

Chx Rgn R?

Chx Log Ratio

Following 2 columns are present if there 2 or more channels quantitated

Sum of Medians
Sum of Means

Following Columns Repeated for each Channel if there are 2 or more channels
quantitated.

Chx N Median //normalized median
Chx N Mean

Chx N (Median—-B)

Chx N (Mean-B)

Following Columns Repeated for each Non Control Channel

Chx N Ratio of Medians
Chx N Ratio of Means
Chx N Median of Ratios
Chx N Mean of Ratios
Chx N Rgn Ratio

Chx N Log Ratio

END DATA
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A.5 .TIF Files

The .TIFF (.TIF) file format -- Tag(ged) Image File Format -- is an industry standard, 16-
bit file format for storing images. The .TIF files can be transferred between different
platforms.

A-14 Technical Support 800-551-2121 or 617-350-9263 ScanArray®Express



Declaration of Conformity Appendix B

This device conforms to the requirements of US 21CFR1040.10 and 1040.11 at date of
manufacture.

This instrument is designed and certified to meet the following regulatory and safety
standards:
B.1 Electrical and Mechanical Safety Standards
. The product is UL listed (USA and Canada) to the following standard:
. UL 3101-1:1993 Electrical Equipment for Laboratory Use (USA & Canada).
. The product is TUV certified to the following standard:

. EN 61010-1/A2:1995 Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use (Europe).

B.2 Laser Safety Standards
. CRDH Title 21, CFR 1040.10 Class I Laser Product (USA).

. EN 60825-1:1994 Laser Equipment- Classification Requirements and Users Guide for Laser
Safety, (IEC 825), Class I Laser Product.

B.3 Electromagnetic Emissions Standards

. FCC Part 15 Class A, Radiated and Conducted (USA).

. EN55011:1991 Class A, Radiated and Conducted (Europe).

ICES-003, Industry Canada, Interference-Causing Equipment Standard, Digital Apparatus,
Class A

B.4 Electromagnetic Immunity Standards

. EN50082-1, Electromagnetic Compatibility - Generic Immunity Standard, Part 1.
Residential, Commercial, and Light Industry

. EN61000-4-2, Electrostatic Discharge

. EN61000-4-3, Radiated Electromagnetic Fields

. EN61000-4-4, Electrical Fast Transient/Burst
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. EN61000-4-5, Surge Immunity Requirements
. EN61000-4-6, Conducted Disturbances Induced By Radio-Frequency Fields
. EN61000-4-11, Voltage Dips, Short Interruptions and Voltage Variations Immunity Tests

B.5 FCC Label for Class A Products

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
. This device may not cause harmful interference,

. This device must accept any interference received, including interference that may cause
undesired operation.

B.6 ICES-003 Label for Class A Products

This Class A digital apparatus meets all requirements of the Canadian Interference-Causing Regulations.

Cet appareil numérique de la classe A respecte toutes les exigences du Réglement sur le matériel brouiller du Canada.

B.7 Other EU Conformance

The product is CE marked in conformance with the following directives:

. 89/336/EEC, A92/31/EEC, A93/68/EED EMC Directive (Europe).
. 72/23/EEC, A93/68/EEC Low Voltage Directive (Europe).
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Specifications

Appendix

The following specifications are for ScanArray Lite, ScanArray Express and ScanArray HT. The
specifications are the same for each model except where noted.

Table C-1: Specifications

ScanArray
Specifications

Description

Sample Size

Scanning Field
Pixel Resolution

Excitation Wavelengths

Emission Wavelengths

Sensitivity

Scan Speed

Dynamic Range
Repeatability and Uniformity
Image File Formats

Palette Selections

Workstation (minimum
specs)

Size

Scanner

External Laser

Standard or metric slides:

Width 0.97 - 1.02" (24.6 - 25.5 mm)
Length 2.95 - 3.0" (75.0 - 76.2 mm)
Thickness 0.037 - 0.051” (0.93 - 1.29 mm)

22 mm x 60 mm Norm; 22 x 73 allowed
User selectable for each acquisition: 5,10, 20, 30 and 50 microns

User selectable, depending on the model:
Lite: 543 and 633 nm
Express and HT: Up to 5 of 488, 514, 543, 594, 612 and 633 nm

User selectable, depending on the model:

Lite: 570 and 670 nm

Express and HT: 508, 522, 530, 549, 570, 578, 592, 614, 660, 670 and
694 nm

Lite: 0.05 fluorescent molecule/pm2
Express and HT: <0.1 fluorescent molecule/pm?

20 scan lines/second <2.5minutes for a 20 x 30 mm area at 10 microns
16-bit dynamic range over 4 orders of magnitude

Both less than 5% CV

TIFF, BMP, JPEG or Raw

8 user selectable: rainbow, gray, red, orange, yellow, green, blue and
purple

Windows, Pentium Ill 1 GHz processor; 40 GB hard drive; 512 MB RAM;
19" color monitor; CD-RW; 1024 x 768 x 65K color; two 10/100 Mbs
Ethernet network interface card (NIC); Windows 2000 SP1; Internet
Explorer 5.0 or later

Lite: 30" L x 13" W x 14" H (75 cm x 32 cm x 36 cm)
Express: 30" L x 16" W x 16" H (76 cm x 41 cm x 41 cm)
HT: 38" L x 16" W x 16" H (97 cm x 41 cm x 41 cm)

29"L x13"W x 12" H (74 cm x 33 cm x 30 cm)
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Appendix C Specifications
ScanArray .
Specifications Description
Weight
Scanner Lite: 70 Ibs (32 kg)
Express: 82 Ibs (37 kg)
HT: 108 Ibs (50 kg)
External Laser 55 pounds (25 kg)
Electrical
ScanArray Instrument Autoselecting from 100 - 240 V, 3.5 A, 50/60 Hz
External Laser, Autoselecting from 100 - 240 V, 15 A, 50/60 Hz
(additional requirements)
Safety Agency
Approvals
Electrical Safety UL: UL 3101-1:1993 Electrical Equipment for Laboratory Use (USA &
Canada). TUV: EN 61010-1/A2:1995 Safety Requirements for Electrical
Equipment for Measurement, Control, and Laboratory Use (Europe).
Laser Safety CRDH Title 21, CFR 1040.10 Class | Laser Product (USA).
EN 60825-1:1994 Laser Equipment- Classification Requirements and
Users Guide for Laser Safety, (IEC 825), Class | Laser Product
Electromagnetic Emissions FCC Part 15 Class A, Radiated and Conducted (USA).
EN55011:1991, Class A, Radiated and Conducted (Europe).
ICES-003, Industry Canada, Interference - Causing Equipment
Standard, Digital Apparatus, Class A
Electromagnetic Immunity EN50082-1 Electromagnetic Compatibility - Generic Immunity Standard,
Part 1. Residential, Commercial, and Light Industry
EN61000-4-2, Electrostatic Discharge
EN61000-4-3, Radiated Electromagnetic Fields
EN61000-4-4, Electrical Fast Transient/Burst
EN61000-4-5, Surge Immunity Requirements
EN61000-4-6, Conducted Disturbances Induced By Radio-Frequency
Fields
EN61000-4-11, Voltage Dips, Short Interruptions and Voltage Variations
Immunity Tests
FCC Label for Class A This device complies with Part 15 of the FCC Rules. Operation is
Products subject to the following two conditions: (1) This device may not cause
harmful interference, and (2) This device must accept any interference
received, including interference that may cause undesired operation.
ICES-003 Label for Class A This class A digital apparatus meets all requirements of the Canadian
Products Interference-Causing Regulations.
Cet appareil numérique de la classe A respecte toutes les exigences du
Reéglement sur le matériel brouiller du Canada.
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Specifications Appendix C

ScanArray Description
Specifications P
Other EU Conformance The product is CE marked in conformance with the following directives.

89/336/EEC, A92/31/EEC, A93/68/EED EMC Directive (Europe)
72/23/EEC, A93/68/EEC Low Voltage Directive (Europe).

Specifications as of September, 2002. PerkinElmer Life Sciences reserves the right to
change these specifications without notice.
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FormUIaS Appendix

D.1 Overview

This chapter lists the formulas used by ScanArray Express for Quantitation.

D.1.1 Quality Measurement Formulas

ScanArray Express calculates a set of raw measurements and marks spot quality based on
the method and corresponding threshold values specified in the application settings (see
Chapter 7), and reports them in the export file.

Next to each quality measurement below are its raw measurement and criterian for
marking spots as “good.”

Table D-1: Quality Measurement Formulas

Quality Raw Measurement Calculation Srlterle,x,n for marking spots as
Measurement Good
Footprint For each subarray, calculate the difference Spots with a calculated footprint less than the
between the center of the nominal spots and  maximum specified in the application settings
the center of the found spot, then shift the are good.
nominal spots by the difference. Let the
shifted nominal position be (X,Y), the found
position to be (x,y), the footprint is:
(X-x)°+ (Y-p)
Signal to Noise Spot intensity/standard deviation of Spots with a signal to noise ratio greater than
background intensity. the minimum specified in the application
settings are good.
Signal to background Multiplier = M Spots with a mean greater than rq and a

Lower Limit = L mean greater than r, are marked good.

ry = M x background mean

rp = L + background mean.
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Warranty

PerkinElmer Life Sciences warrants to the customer that the ScanArray Express Microarray Analysis System will be free
from defects in material and workmanship and will meet all performance specifications for a period of one year from the
date of shipment. This warranty covers all parts and labor.

In the event that the instrument must be returned to the factory for repair under warranty; the instrument must be packed in
the original packaging. The outside of the package must indicate the Returned Material Authorization Number (RMA)
provided by PerkinElmer Life Sciences

PerkinElmer Life Sciences shall not be liable for any incidental, special or consequential damage loss or expense directly
or indirectly arising from the use of the ScanArray Express Microarray Analysis System. PerkinElmer Life Sciences makes
no warranty whatsoever in regard to products or parts furnished by third parties, such being subject to the warranty of their
respective manufacturers. Service under this warranty shall be requested by contacting your nearest PerkinElmer Life
Sciences office.

This warranty does not extend to any instruments or parts that have been subject to misuse, neglect or accident, or have
been modified by anyone other than PerkinElmer Life Sciences or have been used in violation of PerkinElmer Life Sciences
instructions. The warranty is null and void if the cover has been removed from the system.

The foregoing obligations are in lieu of all other obligations and liabilities including negligence and all warranties, of
merchantability or fitness for a particular purpose or otherwise expressed or implied in fact or in law and state PerkinElmer
Life Sciences entire and exclusive liability and buyer's exclusive remedy for any claims or damages in connection with the
furnishing of goods or parts, their design, suitability for use, installation or operation. PerkinElmer Life Sciences will in no
event be liable for any special, incidental or consequential damages whatsoever and PerkinElmer Life Sciences liability
under no circumstances will exceed the contract price for the goods for which liability is claimed.

This warranty shall be governed by, and construed and enforced with the substantive laws of the Commonwealth of
Massachusetts.

This warranty may vary outside of the United States. In other countries, please contact your local PerkinElmer Life
Sciences office for the exact terms of the warranty.
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Glossary

Term

Definition

Accuracy

Administrator

Al

Application Software

Array

ArrayIinformatics

HT

Barcode

Batch Set

Bi-directional Jitter

BMP

Calibration File

Is the maximum positioning error that can occur between the commanded position of a
motion-control device and the actual position. Accuracy is a measure of absolute error.
For example, if the motion-control device is commanded to move to position X1,Y1, Z1,
but actually moves to position X2, Y2, Z2, the maximumdifference between
corresponding values is the accuracy.

The person in your organization that manages the facility network and/or sets up your
Windows NT/2000 workstation.

See ArrayInformatics.

Software designed to perform a specific function directly for the user. ScanArray’s
application software communicates with the embedded instrument software.

A collection of spots printed on a substrate, arranged in a pattern of regular rows and
columns.

A microarray gene expression database and visualization software available from
PerkinElmer. Arraylnformatics can share data with ScanArray Express systems that are
configured for integration with Arraylnformatics.

An accessory device in scanner that uses a motor to automatically load substrates into
and unload substrates out of a cassette. The cassette holds several substrates, 20 in
the case of the ScanArray Express® HT

A set of letters and/or numbers encoded into a pattern of bars that can be read and
interpreted by a device called a barcode reader. Barcodes are most often printed on
labels, with the labels affixed to objects that need to be identified and tracked (plates
and substrates, in this case).

Set of scanning protocols for use with an HT.

Jitter is the deviation in or displacement of some aspect of the pulses in a high-
frequency digital signal. The deviation can be expressed in terms of amplitude, phase
timing or the width of the signal pulse. When the lines and dots in a scanned image
appear jagged there is bi-directional jitter. The amount of allowable jitter is less than
+1pixel. To adjust jitter, contact PerkinElmer Life Sciences Support.

Microsoft Windows image file format.
Calibration allows normalization of all ScanArray Express instruments. A calibration file

is a text file that includes the calibration data of an instrument. This file is created at the
factory and should not be changed by the user.
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Term

Definition

Client

Configuration File

Crossover Cable

Daisy-chain

Ethernet

Facility Network

Fiberoptic Cable

Fluorophore

FTP

Gateway Address

Geometric Sample Slide

GUI

Graphical User
Interface

Homing

Image

A software application program, running on a computer workstation, that provides the
GUI and allows the user tocalibrate, configure, control, and monitor the instrument. The
client software communicates with the instrument software to send configuration and
control commands to and receive status and configuration information about the
instrument.

A configuration file is a text file that specifies certain system parameters.

Cable used for the direct connection of two workstation Network Interface Cards (NICs).
NICs have dedicated send and receive lines. A crossover cable connects from the send
line of one NIC to the receive line of the other NIC.

Daisy-chain is a serial connection of several devices.

Ethernet is the most widely installed Local Area Network (LAN). A LAN is a network of
interconnected workstations sharing the resources of a single processor or server within
a relatively small geographic area (i.e. an office building). Ethernet is a set of hardware
and signaling standards for used for LANs. The most commonly installed systems are
10/100 BaseT.

A facility network is the network at the facility or institution where you work that links all
of the workstations and hubs together.

Cable made of strands of thin fibers (glass or plastic wire) that transmits pulses of light.
Optical fiber carries much more information than conventional copper wire and is in
general not subject to electromagnetic interference.

In ScanArray Express, fiberoptic cable is used to deliver excitation light from the
external blue laser to the instrument.

A dye used to mark DNA. It emits light at a given wavelength when excited. The scanner
needs to know its excitation wavelength and emission wavelength to perform a scan.

File Transfer Protocol, a standard Internet protocol, is the simplest way to exchange files
between computers. It is used to upload and/or download files from your workstation to
the instrument.

A gateway is a network point that acts as an entrance to another network. It is used to
control traffic on your facilty’s network. A gateway address is the address of a particular
gateway on a network.

A test sample made of photoresist printed on glass, it is supplied with a new system.
When scanned, it displays geometric images on your workstation monitor. It is used to
test image geometry, jitter, and basic function.

See Graphical User Interface

The portion of an application program that provides a visual

interface between the program and the user. A GUI consists of windows, dialog boxes,
icons, buttons, etc. that allow a user to control the execution of the program and view its
status.

An initialization process for motion-control devices where the motion-control device is
driven to one particular position to calibrate the control mechanism.

The output of a scan of one fluorophore.
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Term

Definition

Image information

Image autosave
protocol

Instrument

Instrument Software

IP Address

Label

Laser

Microarray

NIC - Network Interface
Card

Palette

Photo Bleaching

Pixel

PMI

PMT

PMT (Photomultiplier
Tube) Board

PMT Gain

All of the information associated with an image, including all system settings at the time
a scan was started, date and time the scan was performed, instrument SN and revision,
instrument software revision, client software revision and user comment field.

The information used to determine how images are stored. This includes format and
path.

The hardware that comprises the entire Scanner, including the scanner module and the
external laser.

This is the internal instrument software necessary to operate the instrument.

Network address of a workstation or network. IP Addresses are always in the form of 4
number fields separated by dots. Each number field represents 1 byte Values can be in
the range of 0-255. The numbers on the left of the string define the network, the

numbers on the right define the individual workstation or Network Interface Card (NIC).

A thin, flexible, adhesive-backed piece of plastic or paper which a barcode or other
identifying information may be recorded.

A device that amplifies light. ScanArray Express has 2-5 lasers at different wavelengths
which excite specific fluorophores.

A substrate with an array of spots printed on it; the end product of a spotting instrument.
The "microarray" is the physical object; an "array" is an ordered collection of spots on
the microarray.

A network interface card (NIC) is a computer/workstation circuit board or card that is
installed in a computer so that it can be connected to a network. Workstations on local
area networks (LANSs) typically contain a network interface card specifically designed for
the LAN transmission technology, such as Ethernet.

A range of colors assigned to image pixels based on the intensity value for the pixel.

The loss of fluorescent signal due to intense laser power. This can be minimized by
lowering laser power and by subjecting the sample to the laser power for less time. The
lower the resolution, the less time the microarray is subjected to the lasers. Ata 10
micron scan, with good quality dyes, and 95% laser power, typical signal loss is less
than 2 to 3% per scan.

Images are made up of a 2-dimensional array of numbers called picture elements, or
pixels. The resolution of an image is determined by the size of pixels. For example, 5Sum
pixels is higher resolution than 10um.

Periodic Maintenance and Inspection. Planned maintenance, calibration, and inspection
to correct for expected wear in the system.

Photo Multiplier Tube. A light sensitive vacuum tube that controls current based on the
amount of light being received by the tube. A PMT has high gain allowing it to have a
high currentto Light ratio.

The PMT absorbs low level fluorescence light and converts it to an electrical signal. The
signal is amplified, filtered, and converted to a digital value for each pixel.

The ratio of light energy to current for the PMT output. The higher the Gain the smaller
the amount of light needed for a given amount of current.
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Term Definition

Protocol A formula that defines an experiment or portion thereof. See Scanning protocol.
QuantArray.

Regedit In Microsoft Windows 95, Windows 98, Windows NT and Windows 2000 and Windows

Repeatability

Resolution

Saturation

Scanning protocol

Spot

Subnet Mask

Substrate

TCP/IP

XP operating systems, the Registry is a single place for keeping information such as,
what hardware is attached, what system options have been selected, how computer
memory is set up, and what application programs are to be present when the operating
system is started. Regedit is an editing program used to update installed and uninstalled
application programs. It is also used to update the Registry file.

The change in light level detected at a given point on the slide between two scans.
Mechanical, electronic and optical changes all affect repeatability.

The pixel size that is being scanned for one data point. ScanArray Express can scan as
small as 5 microns.

A fluorescence signal that is strong enough to drive the PMT detector to its full-scale
maximum voltage and output signal is said to cause saturation. Lowering the PMT Gain
or Laser Power setting will avoid this.

A formula that defines how the scanner hardware and Software execute the scanning
portion of a microarray experiment. A scanning protocol, consisting of a set of
parameters, allows the user to define the parameters one time and then repeatedly
execute the same protocol to scan multiple microarrays in an identical manner.

The dried remains of sample fluid printed onto a substrate.

Also called sub-networks, they are used to partition network addresses for efficiency
and security. Subnet masks work by “masking” some number of the less significant
address bits on all of the workstations in the subnetwork.

The piece of glass upon which the array is printed. These take the form of microscope
slides, which have chemically active coatings on the glass that allow the printed spots of
sample to bind to the substrate.

Transmission Control Protocol/Internet Protocol is the basic communication language or
protocol of the internet. It is also used in private networks called intranets and extranets.
TCP manages the disassembling of a message or file into smaller packets that are
transmitted over the internet and received by a TCP layer that reassembles the packets
to the original message. The IP layer handles the address part of each packet so that it
gets to the right destination.
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Term

Definition

Virtual Memory

XYZ axis

The concept of using hard disk space to extend the amount of RAM available to a
program. Windows 2000 supports virtual memory and allows you to specify the amount
of hard disk space to use as virtual memory. Windows 2000 also manages the swapping
of data from RAM and the hard disk space so that it appears to your application
program(s) as though the virtual memory is RAM. This reduces the amount of physical

RAM required.

ScanArray Express uses RAM to save image data. The following chart provides a guide
for the amount of additional virtual memory to allocate on your workstation when running

other applications concurrently with ScanArray Express.

#Scans/ . Additional Virtual
Acquisition Scan Resolution Memory Required
1 5 microns 185 MB

1 10 microns 45 MB

2 5 microns 245 MB

2 10 microns 60 MB

3 5 microns 305 MB

3 10 microns 75MB

4 5 microns 365 MB

4 10 microns 90 MB

5 5 microns 425 MB

5 10 microns 105 MB

To change Virtual Memory:

1
2.
3
4.

The three axes associated with the sample. X is across the narrow dimension of the
slide. Y is the length of the slide. Z is perpendicular to the slide.
lines are in the X direction, Lines are selected by moving the slide in Y and focus is lens

Login as Administrator.
Select Start/Settings/System.
Select the Performance tab.

Click the Virtual Memory Change button.

movement in Z.
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Index

.GAL files, format A-1 Backing up the database 7-13
.GPR files, format A-5 Barcodes
.TIFF files configuring 7-9
description A-14 labels 7-10 .
unable to open  8-4 supported symbologies 7-9
Batch sets

creating 6-8
description 6-1
running 6-7

Adaptive circle quantitation 5-12
Adaptive threshold quantitation 5-15
Additional information, where to find ix
ArrayInformatics

Calibrating
description  1-3 automatic focus 4-22
Automatic focus calibration 4-22 automatic sensitivity 4-20
Automatic sensitivity calibration 4-20 Contents
Automating of manual viii
automatic quantitation after scanning 4-4 Control image

using batch sets  6-1

using protocol groups 6-1 changing - 3-6



defined 3-6

Database

backingup 7-13
Declaration of conformity B-1
Diagnostic tools 8-1
Diagnostics

poweron 8-1
Distribution Plot 3-20
dynamic range specification C-1

electrical safety C-2

electrical specifications C-2
electromagnetic emissions C-2
electromagnetic immunity C-2
Emission peak. See Fluorophore 7-8
emission wavelengths C-1

EU conformance C-3

Excitation peak. See Fluorophore 7-8
Experiment. See Source image
External laser, troubleshooting 8-3

File formats

.CSV results A-9
.GAL files A-1
.GPR files A-5
.GPR Results A-5

Fixed circle quantitation 5-13
Fluorophore

configuring 7-7
defining a new 7-8
emission peak 7-8

Index

excitation peak 7-8
trademarks 1-1

Geometric Test Slide

quantitating 2-6
scanning 2-1
tutorial 2-1

Glossary 1-1

Histogram quantitation method 5-16

Image autosave protocols
creating 4-24

Image file formats C-1

Image, poor uniformity 8-4

Images

changing the palette 2-5
improving image display 2-5
registering 3-14, 5-5
saving a portion 3-7

saving or printing 3-7
viewing 2-3

Instrument

setting network options 7-16
shutting down 1-10

Instrument dimensions C-1
Instrument Laser
excitation filter 1-2
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	3.3 Using Easy Quant
	To run Easy Quant
	1. In the Main Window, click Quantitate. The Quantitate window opens; select Run Easy Quant.
	Figure 3–2 Quantitate Window - Run Easy Quant

	2. Use the settings from the last session if you are using the same type of microarray, or see Se...
	3. Click Start. The ScanArray Express finds the spots (a message box displays, showing the progre...

	3.3.1 Changing the Settings
	3.3.1.1 Defining a Template
	To define a template using a .GAL file
	1. In the Quantitation window under Template, click From .GAL File. The Open GAL File dialog box ...
	2. Highlight the desired file and click Open. The name and location of the selected .GAL file dis...

	To define a template from specifications
	1. In the Quantitation window under Template, click From Specifications. The Template Specificati...
	Figure 3–3 Define Quantitation Template Dialog Box

	2. Provide the subarray and spot information as described in the following table.


	3.3.1.2 Adjusting the Template and Registering Images
	To adjust the template
	1. Click Adjust Template and Register Images. The Adjust Template and Register Image window opens...
	Figure 3–4 Adjust Template and Register Images Window (with Zoomed Display)

	2. Click on a subarray of the template. (The example above shows just one subarray.) The selected...
	Figure 3–5 Subarray Template Properties Dialog Box

	3. To move a spot, click Move a Spot under “Dragging with Mouse.” Four blue triangles appear arou...
	4. To register the images, use the buttons and arrows in the Register Images box to move the sele...
	5. When the template is aligned and the images are registered, click OK. This returns you to the ...
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	3.4.1 Viewing the Spreadsheet
	Figure 3–6 Quantitation Results Tab
	3.4.1.1 Filtering the Spreadsheet Data
	To show or hide spots by their status
	1. Click Show/Hide Spots by Status.
	2. Check each status for which you want spots to display; uncheck each status for which you want ...
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	1. Click Show/Hide Columns. The Show/Hide Columns dialog box displays.
	2. Check the corresponding boxes for the columns you wish to show or hide. To quickly select enti...
	3. Click OK to implement the changes.

	To set or change quality measurements
	1. Click Set Quality Criteria to set or change quality measurement criteria.The following window ...
	2. Set the criteria you want to use. The default method is Footprint. Refer to the following tabl...

	To set the status of a spot
	1. Highlight the individual spot, and click Set Spot Status. The options are: Found, Not Found, A...
	2. Select the status you want to assign.

	To view spot pixels
	1. Click View Spot Pixels. The image shows which pixels were treated as part of the spot during q...



	3.4.2 Viewing the Scatter Plot
	Figure 3–7 Scatter Plot Tab

	3.4.3 Viewing the Distribution Plot
	3.4.4 Viewing Information About the Images
	To view image information
	1. Click the tab for which you want to view information.
	2. On the Main Window, click File in the Configure & File group.
	3. On the File menu, click View Header. A Header Information window opens; the example below is f...
	4. Add comments if you wish, and click OK.


	3.4.5 Saving the Quantitation Results
	To save the results as a GPR or CSV file
	1. On the Main Window, click File in the Configure & File group, then click Save or Save As.
	2. In the dialog box that opens, enter a file name and select the file type, CSV or GPR.
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	4:  Scanning with Protocols
	Chapter Summary
	4.1 Overview
	4.2 Running a Scan Protocol
	To run a Scan Protocol
	1. Click Scan on the Main Window. The Scan window opens, where you can choose a scan type.
	Figure 4–1 Scan window
	2. Select Run a scan protocol.
	3. Select your scan protocol and image autosave protocol. You can obtain this information from ba...
	4. Click Start. The scan protocol scans the microarray and saves the images using the Image autos...


	4.2.1 Other Scan Settings
	4.2.1.1 Automatic Quantitation after Scanning
	To automatically quantitate the images after scanning
	1. In the Scan window, select your scanning settings, then check the Perform automatic quantitati...
	2. Select a quantitation protocol and spreadsheet autosave protocol.
	3. Click Start.





	4.3 Creating a Scan Protocol
	To create a scan protocol
	1. On the Main Window, click Configure in the Configure & File group. In the Configure menu, clic...
	Figure 4–2 Configure & File group and Configure menu
	2. The List of Scan Protocols window opens. The ScanArray Express includes several default protoc...
	Figure 4–3 List of Scan Protocols Window

	3. Sort the list (optional) by Name, Description, or Resolution.
	4. Click one of the following in the List of Scan Protocols window to open the Scan Protocol wizard:



	4.4 The Scan Protocol Wizard
	Figure 4–4 Scan Protocol - Basic Information Window
	4.4.1 Basic Information
	To name a scan protocol
	1. Fill in the information as listed in the following table.
	2. Click Next to display the Scan Protocol - Scan Area window.



	4.4.2 Selecting the Scan Area
	1. Open the Scan Protocol - Scan Area window, shown in Figure 4-5.
	Figure 4–5 Scan Protocol - Scan Area Window
	2. Use the mouse to set the area to be scanned by drawing a rectangle of the scan area on the sli...
	3. Click Next to display the Scan Protocol - Fluorophores window.


	4.4.3 Fluorophores
	To select Fluorophores
	1. Open the Scan Protocol - Fluorophores window.
	Figure 4–6 Scan Protocol - Fluorophores Window
	2. Double-click a fluorophore to change it, or click one of the following:
	3. When you click Add, the Fluorophore window opens.
	Figure 4–7 Fluorophore Window

	4. Select a fluorophore and specify the Laser Power and PMT gain.
	5. Click OK to accept the changes and return to the protocol wizard.
	6. Click Finish if the PMT Gain and laser settings are known for this scan and will be kept const...



	4.4.4 Sensitivity Calibration Areas
	To set the Sensitivity Calibration Area
	1. Open the Scan Protocol - Sensitivity Calibration Areas window.
	Figure 4–8 Scan Protocol - Sensitivity Calibration Areas Window
	2. To set the area to be used for automatically calibrating the signal intensity, select a fluoro...
	Figure 4–9 Drawing a Rectangle on the Slide Image - Zoom Window

	3. Click Next to display the Scan Protocol - Automatic Sensitivity Calibration window.



	4.4.5 Automatic Sensitivity Calibration
	To run Automatic Sensitivity Calibration
	1. Open the Scan Protocol - Automatic Sensitivity Calibration window.
	Figure 4–10 Scan Protocol - Automatic Sensitivity Calibration Window
	2. Use the following table for information on settings.
	3. Click Finish to save the Scan Protocol.



	4.4.6 Scan Protocol -Tools
	To access the Tools
	1. Open the Scan Protocol - Tools window, shown in Figure 4-11.
	Figure 4–11 Scan Protocol - Tools Window
	2. After using the Tools to refine settings, click Finish to save the protocol.




	4.5 Using Scan Protocol Tools
	4.5.1 Running the Quick Scan
	To perform a Quick Scan
	1. Click Run in the Quick Scan area of the Scan Protocol - Tools window. The Quick Scan dialog bo...
	Figure 4–12 Quick Scan Window
	2. Change settings only if needed. Refer to the following table for information. The default valu...
	3. Set the area to be scanned by clicking Show Zoom Area and drawing a rectangle, using the mouse...
	4. Click Start.
	5. The Quick Scan image displays.
	Figure 4–13 Quick Scan Image

	6. The scanned image displays on the workstation. The name of the fluorophore is identified on th...
	7. Click Scan Next Fluor to scan the next fluorophore.
	8. To view the average intensity of a certain area, click the Draw Circle from the Center/Side bu...
	Figure 4–14 Viewing Average Intensity of an Area

	9. When the Quick Scan is done, a Quick Scan Results window appears.
	10. Click Yes to accept the changes as part of the scan protocol.
	11. To cancel a Quick Scan at any time during the scan, click Stop on the Main Window.



	4.5.2 Running a Line Scan
	To perform a Line Scan
	1. Click Run in the Line Scan area of the Scan Protocol - Tools window. The Line Scan dialog box ...
	Figure 4–15 Line Scan Window
	2. Set the scan area and describe where the line is:
	3. Select the fluorophore. Change the PMT Gain and Laser Power while the scanning is in progress ...
	4. Focus position rarely needs adjustment when using conventional genomic and proteomic microarra...
	5. Click Start, review the results, and click Accept Changes to save the results to the protocol.



	4.5.3 Automatic Sensitivity Calibration
	To perform Automatic Sensitivity Calibration
	1. Click Run in the Automatic Sensitivity Calibration area of the Scan Protocol - Tools window. T...
	Figure 4–16 Automatic Sensitivity Calibration Window
	2. Select the fluorophores to include in the calibration, and specify the settings. Refer to the ...
	3. Click Start to run Automatic Sensitivity Calibration. It can be cancelled at any time by click...
	4. A progress bar displays 100% when complete. Upon completion, review the results, and click Acc...



	4.5.4 Automatic Focus Calibration
	To perform Automatic Focus Calibration
	1. Click Run in the Automatic Focus Calibration area of the Scan Protocol - Tools window. The Aut...
	2. Select the fluorophore to use for the calibration. To change the area to be used for focus cal...
	Figure 4–17 Focus Line Definition Window

	3. Click OK to close and return to the Automatic Focus Calibration window.
	4. Click Start. A progress bar displays while the focus is being calibrated. You can cancel at an...
	5. Upon completion of the calibration, review the results, and click Accept Changes to accept the...




	4.6 Creating an Image Autosave Protocol
	To create an Image Autosave Protocol
	1. On the Main Window, click Configure in the Configure & File group. In the Configure menu that ...
	Figure 4–18 List of Image Autosave Protocols Window
	2. Sort the list (optional) by Name, Description, or Path.
	3. Click one of the following in the List of Image Autosave Protocols window:
	4. Click Add. The Image Autosave Protocol dialog box displays. In this window, you can check each...
	Figure 4–19 Image Autosave Protocol Dialog Box

	5. Use the following table:
	6. Click OK to save the changes. Click Close to close the List of Image Autosave Protocols window.
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	5:  Quantitating with Protocols
	Chapter Summary
	5.1 Overview
	5.2 Running a Quantitation Protocol
	To quantitate an image using a protocol
	1. Click Quantitate on the Main Window. The Quantitate window opens, where you can choose a quant...
	Figure 5–1 Selecting to Quantitate Using a Protocol
	2. Select Run a quantitation protocol. The settings for performing the quantitation are included ...
	3. Select a protocol: click the Click to Select button and select a protocol from the Select a Qu...
	4. Click Adjust the Template and Register Images to adjust the template to match the array, and r...
	5. Click Start. ScanArray Express finds the spots, then immediately quantitates.



	5.3 Creating a Quantitation Protocol
	To create a quantitation protocol
	1. On the Main Window, click Configure in the Configure & File group. In the Configure menu that ...
	2. The List of Quantitation Protocols window opens.
	3. Sort the list (optional) by Name, Description, or Resolution.
	4. Click one of the following in the List of Quantitation Protocols window to open the Quantitati...



	5.4 The Quantitation Protocol Wizard
	Figure 5–2 The Quantitation Protocol Wizard
	5.4.1 Basic Information
	To name a quantitation protocol
	1. Fill in the information as listed in the following table.
	2. Click Next or click “Image Registration” to go to the next window. If only one image is open, ...



	5.4.2 Image Registration
	To register the images
	1. Open the Image Registration window.
	Figure 5–3 The Quantitation Protocol, Image Registration Window
	2. Click the Composite tab, and adjust the Source (experiment) image to the Control. .
	3. To register the next image, click Set Source for Composite Image and register it to the Contro...
	4. Click Next or click “Template” to go to the next window.



	5.4.3 Template
	To define a template
	1. Open the Template window.
	Figure 5–4 The Quantitation Protocol, Template Window
	2. Specify the source of the template. Refer to the following table for a description of the poss...
	3. Modify the template, using the buttons in the Modify Template group.
	4. Click Next or click “Quantitation and Normalization Method” to go to the next window.


	5.4.3.1 Defining a Template Using a GAL File
	To define a template using a .GAL file
	1. In the Quantitation window under Template, click From .GAL File. The Open GAL File dialog box ...
	2. Highlight the desired file and click Open. The dialog box closes and the name and path of the ...



	5.4.3.2 Defining a Template From Specifications
	To define a template from specifications
	1. In the Protocol Wizard Template window, click From Specifications to enter values that define ...
	2. Provide the information for the array pattern, as described in the following table.
	3. Click Completely Reset Template to the previous settings or click Modify Template Using Change...




	5.4.4 Quantitation and Normalization Method
	To choose a quantitation method
	1. Open the Quantitation and Normalization window.
	Figure 5–5 Quantitation Protocol Quantitation and Normalization Window
	2. Select a quantitation method:
	3. Select a normalization method: LOWESS or Total.
	4. Click Test Spot Finding to ensure that the template you have set up will find the spots.
	5. When you are finished, click Summary to see a summary of the quantitation protocol.



	5.4.5 Quantitation Methods
	5.4.5.1 Adaptive Circle
	To use the adaptive circle method
	1. Select Adaptive circle and click Adaptive Circle Options.
	2. Enter the minimum and maximum spot diameters. These are not absolute values, but are a percent...
	3. Click OK.



	5.4.5.2 Fixed Circle
	To use the fixed circle method
	1. Select Fixed Circle and click Set Fixed Circle Options.
	2. Refer to the following table and specify your settings.
	3. Click OK.



	5.4.5.3 Adaptive Threshold
	To use the adaptive threshold method
	1. Select Adaptive threshold and click Set Adaptive Threshold Options.
	2. Refer to the table below and set the parameters.
	3. Click OK.



	5.4.5.4 Histogram
	To use the histogram method
	1. Select Histogram and click Set Histogram Options.
	2. Set the signal range and background range. Refer to the following table.
	3. Click OK.




	5.4.6 Normalization Methods
	5.4.7 Quantitation Protocol Summary
	To view a summary of the protocol settings
	1. Open the Summary window, where you can review the settings for this protocol.
	Figure 5–6 Quantitation Protocol Summary Window
	2. Click Finish to save your protocol.




	5.5 Creating a Spreadsheet Autosave Protocol
	To create a spreadsheet autosave protocol
	1. On the Main Window, click Configure in the Configure & File group. In the Configure menu that ...
	2. Sort the list (optional) by Name, Description, or Path.
	3. Click one of the following in the List of Spreadsheet Autosave Protocols window:
	4. Click Add.
	5. The Spreadsheet Autosave Protocol dialog box opens. To create a unique filename, you must incl...
	Figure 5–7 Spreadsheet Autosave Protocol Dialog Box

	6. Fill in the information as listed in the following table.
	7. Click OK to save the spreadsheet autosave protocol.
	8. Click OK to close the List of Spreadsheet Autosave Protocols window.
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	6:  Automating Scans and Quantitation
	Chapter Summary
	6.1 Overview
	6.2 Running and Creating Protocol Groups
	To run a protocol group
	1. On the Main Window, click Scan. The Scan window opens, where you can select Run a protocol group.
	2. Click Select a protocol group and select a group from the List of Protocol Groups window that ...
	3. Click Start.


	6.2.1 Creating a Protocol Group
	To create a Protocol Group
	1. From the Main Window, select Configure in the Configure & File group, then click Protocol Grou...
	2. Sort the list (optional) by Name or Description.
	3. Click one of the following to open the Protocol Groups window:


	To create a protocol group
	1. Click Add. The Protocol Group window opens. A protocol group is organized into a series of ste...
	2. Specify a Name and Description for the Protocol Group. Use a name that will help you identify ...
	3. Click Add to add a Step. The Protocol Group - Step 1 window opens. See To select scan protocol...
	4. Once you have added all of the steps you want to include in the group, you can re- order them ...
	5. When all protocols have been selected, and they are in the order of steps in which you want th...


	To select scan protocols for a group
	1. In the Protocol Group - Step window, select A scan protocol to create a step for scanning only...
	Figure 5–1 Creating a Step for Scanning
	2. Under Scan Protocol, select the protocol you want to include in this step of the protocol group.
	3. Under Image Autosave Protocol, select an Image Autosave Protocol to use in this step.
	4. Click OK to send your selections to the Protocol Group window.


	To select scan and quantitation protocols
	1. In the Protocol Group - Step window, select the second option, A Scan Protocol and a Quantitat...
	Figure 5–2 Creating a Step for Scanning and Quantitating
	2. Select a Scan protocol, Image autosave protocol, Quantitation protocol, and Spreadsheet autosa...
	3. Click OK to save the step to the Protocol Group.
	4. Repeat for each step that you want to add to the protocol group. You can add as many steps as ...



	6.3 Running and Creating Batch Sets
	To run a batch set
	1. On the Main Window, click Scan. The Scan window opens, where you can select Run a batch set. Y...
	2. Click Use barcodes for all microarrays to get the protocol information from the microarray bar...
	3. Click Start.


	6.3.1 Creating a Batch Set
	To create a batch set
	1. On the Main Window, click Configure in the Configure & File group of the main window, then cli...
	2. Sort the batch sets (optional) by Name or Description.
	3. Click one of the following to open the Batch Set window:
	4. Click Add. The Batch Set window opens.
	Figure 5–3 Batch Set Window

	5. Enter a name for the batch set, and specify parameters for the set, and configure each slot to...



	6.3.2 Configuring a Slot
	To configure a single slot
	1. Click the status button for the slot, and change the status to Full. The Cassette Slot (Number...
	2. Select the button for what you want to execute for this slot:
	Figure 5–4 Cassette Slot Window

	3. If you want to save your results automatically in ArrayInformatics, check the box to save the ...
	4. Select the protocol group, or protocols to execute, and click OK.



	6.3.3 Configuring a Range of Slots
	To configure a range of slots
	1. Click Configure a Range of Slots on the Batch Set window. The Range of Cassette Slots window o...
	Figure 5–5 Range of Cassette Slots Window
	2. Refer to the following table, and set the parameters for the range of slots.
	3. When you are finished configuring the range, click OK to save your changes and return to the B...
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	7:  System Settings
	Chapter Summary
	7.1 Overview
	To access the system settings
	1. In the Main Window, click Configure in the Configure & File group. The Configure menu displays.


	7.2 ScanArray Express Settings
	To set or change application settings
	1. In the Configure menu, click Application Settings. The Application Settings dialog displays.
	Figure 7–1 Application Settings Dialog Box
	2. Click the tab for the settings you want to set or change, and refer to the appropriate section...
	3. Click OK when you are finished with all settings that you wish to set or change.


	7.2.1 Connection Settings
	7.2.2 Scanning Settings
	To set the scanning settings
	1. Click the Scanning tab.
	2. Refer to the following table.



	7.2.3 Quantitation Settings
	To change quantitation settings
	1. Click the Quantitation tab.
	2. Refer to the following table and enter your settings.



	7.2.4 ArrayInformatics Settings
	To set the ArrayInformatics Settings
	1. Click the ArrayInformatics tab.
	2. Refer to the following table and specify your settings.



	7.2.5 Other Settings
	To set or change these settings
	1. Click the Other tab.
	2. Refer to the following table and specify your settings.
	3. Click OK to save changes and close the Application Settings dialog box.




	7.3 Configuring Fluorophores
	7.3.1 Defining a Fluorophore
	To add a new fluorophore to ScanArray Express:
	1. On the Main Window, click Configure in the Configure & File group, then click Fluorophores . T...
	Figure 7–2 List of Fluorophores Window
	2. Sort the list (optional) by Name, Description, Excitation Peak or Emission Peak.
	3. Click one of the following in the List of Fluorophores window:
	4. Click Add. The Fluorophore dialog box displays.
	Figure 7–3 Fluorophore Dialog Box

	5. Enter the name and a brief description of the fluorophore in the appropriate fields.
	6. Enter the Excitation Peak and Emission Peak of the fluorophore. These values can be obtained f...
	7. To override the system selection, click Advanced Options and enter the desired Laser and Filte...
	8. Click the Palette button to display the palette list. Select the desired palette and click OK.
	9. Click OK to close the Fluorophore dialog box and save the new fluorophore.




	7.4 Configuring Barcodes
	7.4.1 Supported Barcodes
	Table 7-1: Substrate Barcodes

	7.4.2 Defining Barcode Parameters
	To define barcode parameters
	1. On the Main Window, click Configure in the Configure & File group and then click Barcodes to d...
	Figure 7–4 Barcode Dialog Box
	2. Specify the settings, referring to the following table for information.
	3. Click OK to save the barcode configuration.




	7.5 Database Maintenance
	Figure 7–5 Database Maintenance Window
	7.5.1 Backing up the Database
	To back up the database
	1. Click Back Up Database.
	2. Use the Browse window to select a folder. A default name for the backup is supplied, and it is...



	7.5.2 Restoring the Database
	To restore the database
	1. Click Restore Database.
	2. Use the Browse window to find the backup file that was named and saved during backup.




	7.6 Service Features
	Figure 7–6 Service Features Window
	7.6.1 Descriptions
	Figure 7–7 The Instrument Configuration Window, from Save Instrument Configuration

	7.6.2 Setting the Instrument Network Options
	To change the network settings
	1. On the Service Features menu, click Set Instrument Network Options. The following window opens.
	2. Select Obtain IP address from DHCP, which allows the instrument’s network settings to be deter...
	3. Click OK to send the changes to the instrument. The instrument must be restarted after the net...

	7




	8:  Diagnostics and Troubleshooting
	8.1 Overview
	8.2 Diagnostic Tools
	8.2.1 Start-up Diagnostics
	8.2.2 Instrument Statistics Accumulation

	8.3 Troubleshooting
	8.3.1 Hardware
	8.3.1.1 Ready LED Flashes Yellow
	1. If an external laser is present, ensure the interlock block is installed on the rear panel of ...
	2. If you do not get a steady green light after a minute or so, try removing the front panel and ...
	3. Power down the instrument and power it up again. If the Ready LED continues to flash yellow, c...


	8.3.1.2 External Laser Will Not Turn On
	1. Ensure the interlock on the rear panel of the external laser is plugged in. If it isn’t, power...
	2. If the laser still does not turn on, contact PerkinElmer.


	8.3.1.3 Microarray is Jammed
	To run a manual PURGE sequence
	1. The HT system includes sensors that monitor the location of the microarray. If a microarray be...
	2. If a PURGE Sequence does not fully eject the microarray into the cassette, a message displays ...



	8.3.1.4 Poor Image Uniformity

	8.3.2 Software
	8.3.2.1 Unable to Open Stored .TIFF files
	1. Make sure the stored file names do not include dots (.) other than the dot preceding the file ...
	2. Make sure there is enough free space on the hard disk to open the file. If there is not, locat...
	3. If you are still unable to open the files, contact PerkinElmer.




	8.4 Recording the ScanArray Express System Activity
	8.4.1 Viewing the System Log
	1. On the ScanArray Express Main Window, click the Log tab.
	2. Use the scroll bar to move through the display as needed.
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