| B

PerkinEimer’

precisely.

ProteinArray Analysis
User Manual



ReleaseHistory

Part Number Release Publication Date

1694262 A October 2003

Any comments about the documentation for this product should be addressed to:

User Assistance

PerkinElmer Life and Analytical Sciences
710 Bridgeport Avenue

Shelton

Connecticut 06484-4794

U.S.A.

Or emailed to: info@perkinelmer.com

Notices

The information contained in this document is subject to change without notice.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no
warranty of any Kind with regard to this document, including, but not limited to, the implied
warranties of merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for errors contained herein for incidental consequential damages in
connection with furnishing, performance or use of this material.

Copyright information

This document contains proprietary information that is protected by copyright.

All rights are reserved. No part of this publication may be reproduced in any form whatsoever or
translated into any language without the prior, written permission of PerkinElmer, Inc.

Copyright (c) 2003 PerkinElmer, Inc.

Produced in the USA

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law.

PerkinElmer is a registered trademark of PerkinElmer, Inc.
ScanArray and QuantArray are registered trademarks of PerkinElmer. Windows and Microsoft are
registered trademarks of Microsoft Corporations.




Contents

Preface
Contents of This Manual . . . ... ... et Vi
Conventions Used in This Manual .......... . . . . . i vi
Where To Get Help .. ... vii

Chapter 1 Introduction

L0 1S5 74 T P 1-1
Input Data for the Analysis .......... ... i e 1-1
How ProteinArray Analysis Handles Data ................ ... .. .. ..ccivvnin... 1-2
Spot Replicates and Sample Replicates. . ............. ... ... ..., 1-2
Outlier Detection . . . . ... u it 1-3
Standard CUIVesS. . .. ..o e 1-3
Normal Range .. ... ..o 1-3
Blank Subtraction. . ... ... ...ttt 1-3
Reference Sample . ... .. i e 1-3
Experiment Samples . ... 1-4
Analysis Protocolsand File Sets . ........ ... ... . . i 1-4

Chapter 2 Tutorial

OV OTVIEW .« o oottt ettt et e e e e e e 2-1
Starting ProteinArray Analysis. . .. ...ttt 2-2
Using the Analysis Wizard . . ......... ... . i 2-3
Start: Entering Your Data . ... ... .. 2-4
Basic Information - Specifyinga CALFile......... ... ... .. ... ... ..... 2-4
View CAL Standards ............ ... i, 2-6

View CAL Thresholds. . .. ... ... e 2-7

Spot Data Algorithms and Outlier Detection .............................. 2-8

More about Spot Signal Data . . .......... ... .. ... . .. 0. .. 2-9
Selecting the Curve FitMethod . ......... ... ... ... ... ... ... ...... 2-10
Adding Standards Data . ........... .. ... . . . . 2-12
Blank and Reference Data . ............ .. ... .. .. .. .. . .. .. .. ... 2-15
Adding Blank Samples. . .. ...... ... . . . . . . . . 2-16

Adding Reference Samples .. ..... ... .. . . . . . .. ... 2-17

Adding Samples Data . ........ ... .. . 2-18
Assigning an ID and Name to Samples and Replicates. . .. ............... 2-19

Running the Analysis . ....... ...t i e e e 2-20
Viewing the Analysis Results . .......... ... .. . . . . i 2-20




Concentrations (Analysis Results). .. ........ ... ... i, 2-22

Concentration Bars. . . ... ... . e 2-23

Raw Data . ... . e 2-24
Standard Curve Plot. . ... ... .. 2-25
Displaying Curve Plots for Different Analytes ... ......................... 2-26
Linear Regression Curve for IL-1a........... ... .....ciuiiini... 2-27

Cubic Spline Curve for IL-1b . ... ... ... . . . . 2-28

B-spline Curve for IL-1Ra@. . .. ... i, 2-28

Logistic Curve for IL-1R4 . . .. .. .. .. 2-29

Ratioto Reference Plot. . . ... ... ... .. . . i 2-30
Finishing Up . ... e e e e e e e e e e 2-30

Chapter 3 Analyzing Your Data

OVOTVIBW . o o ettt et e e e e e e e e 3-1
Starting the Analysis Wizard ... ....... .. .. i 3-1
Starting with Manual Settings .. ............ ... 3-2
Basic Information .. .......... ... 3-2
Specifying Concentrations and Thresholds . ............................... 3-3
Automatically Saving the Spreadsheets After Analysis. . ..................... 3-4
View CAL Standards . . .. ... 3-6
View CAL Thresholds . . . ... ... . e 3-7
Spot Data Algorithms. . ... ... ... . . . 3-8
More about Spot Signal Data. . .......... ... ... ... i 3-9

CSV File Data Columns . .. ........ ... ... . i 3-9

GPR File Data Columns . .. ......... .. ., 3-10

Outlier Detectionand Removal .. ....... ... ... .. .. ... .. .. .. ... ... 3-11

Using the MAD Algorithm. . .. ... ... .. . . . . . i 3-11

Using Spot Status. . .. ... 3-11

Using Quality Criteria. . . ............ ... 3-12

Curve Fit Algorithms . .. ... ... 3-13
Standards Data . ... ... .. 3-16
Viewing Spot Data for the Standards. . .......... ... ... ... ... ... ... ... 3-18
Blank and Reference Data . ......... ... .. .. .. 3-18
Blank Samples . . ... e 3-19
Reference Samples. . . ... ..o 3-20
Viewing Spot Data for Blanks or References ............................. 3-21
Samples Data . .. ... 3-22
Assigning Names to Samples and Replicate Samples....................... 3-23
Viewing Spot Data for Samples. .. ........ ... . i 3-24
Saving the Settings . ... ...ttt e e 3-24
Finishing the Analysis ... ... .. e 3-26
Testing Curve Fitting before Adding Samples ........... ... .. .. .. .. .. ...... 3-26

Chapter 4 Protocols and File Sets

OVEIVIEW . o ettt et e e e e e e e e e e e e e e e 4-1
Using an Analysis Protocol . ........... .. e 4-1
Creating a Protocol . ....... ... i 4-3

ii



Creating a File Set ... .. .. e e e e 4-5
Deleting a Protocol .. ...... .. ... e 4-6
Deletinga File Set ... ... e 4-6

Chapter 5 Reviewing Analysis Results

OVEIVIEW . ottt et e et e e e e e e e e e e 5-1
The Standard Curve Plot. . .. ... .o 5-2
Information Provided by the Standard Curve Plot. . ......................... 5-3
Selecting Analytes and Viewing Standard Curve Data ...................... 2-4
Including or Excluding Samples for the Display............................ 5-5
Changing the Display Properties of the Curve Plot. .............. ... .. ... .. 5-5
Concentration Bars .. ... 5-7
Information Provided by the Concentration Bars . .......................... 5-8
Changing the Display Properties of the BarChart. . ......................... 5-9
Concentrations (Analysis Results) ........ .. ... . i 5-10
Information Provided in the Concentrations Tab. . ......................... 5-11
Spreadsheetof Raw Data .. ... ... ... .. . . i 5-12
Information Provided in the Raw Spreadsheet Tab......................... 5-13
Ratio to Reference Plot . ... ... .. . . . 5-14
Changing the Display Properties of the Ratio to Reference Plot. .. ............ 5-15
Saving the Analysis Results ......... ... .. .. . . . . 5-16
ToSave AllResults . ... ... e 5-17
Saving the Concentrations Spreadsheet. ... ....... ... ... .. ... ... ... ..... 5-18
Saving a Standard Curve Plot . ....... ... ... . 5-19
Saving the Concentration Bars. . .......... ... .. ... ... .. 5-20
Savingthe Raw Data .. ... ... ... e 5-20
File Header Information for a Spreadsheet .. ............................. 5-21
Printing a PIot .. ... . o 5-21
Closing WithoUt SaVINg . .. .. ..ottt ettt e 5-22
Opening Saved Analysis Results . ........ ... . i 5-23
Using the ScanArray Express Features . .............. 0., 5-23

Appendix A Algorithms and Equations

OVEIVIEW .« ottt ittt e e e e e e e e e e A-1
Outlier Detection . . ... ... A-1
Median Absolute Deviation (MAD) ........ ... .. . A-1
Changing the MAD Score Cutoff. . .. ... .. i A-2

POt StaAtUS . . ettt A-2

Spot Quality Measures. . . ..o v ittt e e A-3
Standard CUIVES . . . .. ..ot A-4
Extrapolating the Standard Curve . ........... .. .. .. .. ... i A-4
Linear Regression CUIVe . . . ..ottt ettt et ettt e A-5

Cubic Spline CUIve . ...t e A-5
B-Splne Curve. . . ..ottt e e e e e A-5

Four Parameter Logistic Curve . ........ ...ttt i A-5

iii



Appendix B Preparing a .CAL File

OVEIVIEW . ot ettt ettt e e e e e e e e e e e e B-1
Preparing the CAL File . . ... .. i e e B-1
File Format. . ... .. ... B-1
Description of the Header Section. . ... ........ ... ... ... ... ......... B-1
Description of the Data Section. . .......... .. .. ... . ... i, B-2
Formatting Rules. . . ... ... . . . . B-2
Example CAL file .. ... o B-3
Creatinga .CAL File .. ... ..o e e e B-4
Appendix C Installing the ProteinArray Analysis Application
OVRIVIEW . o ottt ettt e e e e e e e e C-1
Installing the Software . . ... .. . e C-1
Glossary
Index

iv



Preface

Preface Summary

Contents of This Manual vi
Conventions Used in This Manual vi

Contents of This Manual

This User Manual includes the following contents:

Chapter Description

Chapter 1 Provides a description of the ProteinArray Analysis module and an
overview of how it handles the data.

Chapter 2 A tutorial that leads you through a simple analysis, using a 5-point
standard curve, to familiarize you with ProteinArray Analysis and the
Analysis wizard.

Chapter 3 Provides instructions for running an analysis using three to eight
standards and any of the available options.

Chapter 4 Provides instructions for creating and using analysis protocols and file
sets.

Chapter 5 Describes the analysis results, how to view or customize the plots and

how to view or save the spreadsheets and plots.
Appendix A Provides the algorithms used for outlier detection and curve fits.
Appendix B Describes a .CAL file and provides instructions for creating a .CAL file.
Appendix C Provides instructions for installing the ProteinArray Analysis module.
Glossary A list of terms.

Index

Conventions Used in This Manual

The ProteinArray Analysis module has the same look and feel as the ScanArray Express
software, which runs under the Windows® 2000 Professional or XP Professional
Operating System. We assume that the operator is acquainted with the general use of the
operating system, and with using ScanArray Express.

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

. In the ScanArray Express Main Window, select Save from the File menu.

User Manual Vi
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Preface

Where To Get Help

If you need help using ProteinArray Analysis, you can contact PerkinElmer in the
following ways:

. Technical Support by telephone - 800-762-4000 or (+1) 203-925-4602
. Technical Support by e-mail - info@perkinelmer.com
*  Fax: (+1) 203-944-4904

Please be prepared with the following when calling:

. nature of the problem
. steps you have taken
. your phone number, fax number and e-mail address

Additional information about creating the quantitation results files used by the
ProteinArray Analysis software for analysis can be found in the following:

. documentation for the scanning and quantitation systems you are using (i.e.,
ScanArray Express).
. documentation provided with the workstation and its operating software.

vii



Introduction Chapter 1

Chapter Summary

Overview 1-1
Input Data for the Analysis 1-1
How ProteinArray Analysis Handles Data 1-2

1.1 Overview

The ProteinArray Analysis software is an optional module to the ScanArray Express V2.2
software that calculates, using standard curves, protein concentrations for experimental
protein microarray samples. ProteinArray Analysis uses quantitation data (in .CSV or
.GPR format) generated from protein microarray experiments that have been scanned and
quantitated using appropriate software.

1.2  Input Data for the Analysis

ProteinArray Analysis performs analysis on the raw data (such as inter- and intra-array
replicate averaging, outlier detection, background subtraction, standard curve generation
and calculation of protein concentrations from microarray intensity data), then displays
the results in both graphical and spreadsheet formats for convenient viewing and further
analysis. The raw data must be from microarrays that were scanned with only one
fluorophore.

Input data for ProteinArray Analysis includes:

. Standards data - the quantitation results (.CSV or .GPR files) from samples with
known concentrations. Three to eight standard samples can be used.

. Experimental data - the quantitation results (.CSV or .GPR files) from samples
with unknown concentrations.

. Concentrations and thresholds information - a calibration (.CAL) file created for
the analysis with specific information about the analytes.

The diagram in Figure 1-1 provides an overview of how ProteinArray Analysis accepts
input data.

User Manual 1-1



Chapter 1 Introduction

A GALfile is used as a spottermplate far quantitating
GAL file (the results are saved as 3 G5V files)

‘ Analysis
Results

CAL File

The CALfile is created by the user and includes a list of analytes, their
standard concentrations, and optionally, a normal range for each
analyte.

Figure 1—=1 Overview of ProteinArray Analysis

ProteinArray Analysis creates a standard curve plot for each analyte, a bar chart of all
concentrations of all analytes in all samples, and a ratio-to-reference plot when a reference
sample is used. The raw data also displays in a spreadsheet.

1.3 How ProteinArray Analysis Handles Data

1.3.1  Spot Replicates and Sample Replicates

Spot replicates are spots within a microarray with the same analyte ID and name that have
been incubated with the same sample. Sample Replicates are replicates generated using
multiple arrays incubated with the same sample, and assigned the same Sample ID and
Sample Name by the user in ProteinArray Analysis.

During analysis, the ProteinArray Analysis software first finds the replicate spots, then the
replicate samples, then optionally detects and removes outliers. The remaining spot data is
reduced to a single data point, using the mean. The standard deviation between the
replicate spot data is displayed as an error bar associated with this data point in the
standard curve and barchart plots and is reported in the spreadsheets.

1-2 ProteinArray Analysis
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1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

Outlier Detection

ProteinArray Analysis will optionally detect and remove outliers -- those data points that
lie outside specified limits. Three methods are available for identifying and removing
outliers from the replicate spots:

. Median Absolute Deviation (MAD). The software first calculates a MAD-based
score for each replicate spot. A spot is considered an outlier if the MAD-based score
is not within user-defined limits. If a blank sample is used, the ProteinArray Analysis

uses the blank-subtracted values for this method. See Appendix A for a description
of the MAD algorithm.

. Spot status. Any spots with a status of bad, not found, or absent are considered
outliers.

. Spot quality measures. Based on footprint, Signal-to-noise ratio, or Signal-to-
background, as specified by the user while setting up the analysis. This method is
based on the data columns in the quantitation files, which are not blank-subtracted
values. See Appendix A for a description.

One, two, or all three outlier detection methods can be selected.

Standard Curves

A standard curve is generated for each analyte in the experiment using known
concentration data points from the standard sample files. The standard curves are used for
calculating the concentration of the analytes in the experimental samples. Four methods
are provided for generating the standard curve plot: Linear Regression, Cubic spline, B-
spline Curve, or Logistic Curve. These are described in Appendix A.

Normal Range

A normal range for an analyte can optionally be specified in the .CAL file by entering
concentrations limits in the upper and lower threshold fields for that analyte.

Blank Subtraction

A blank sample is an array prepared using sample with zero concentration of each analyte
to provide a control for non-specific analyte signal. Normally, the contents of this array are
subtracted from that of all other samples to get the actual concentration values of each
analyte in the sample. Up to four blank replicates can be specified. Using a blank sample is
optional.

Reference Sample

The optional reference sample is one sample identified by the user, with up to four
replicates, that is used to determine the relative concentration of protein in subsequent
samples. Using a reference sample is optional.

User Manual 1-3
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1.3.7 Experiment Samples

These are the quantitation files (.CSV or .GPR) for the samples with unknown
concentrations of the analytes. Each sample can have up to four replicates.

1.4  Analysis Protocols and File Sets

The ProteinArray Analysis protocols and file sets enable a user to save the analysis
parameters and files to use again.

A protocol includes the specified .CAL file and all parameters for an analysis, saved with
a unique protocol name. A file set includes the standard files, reference files, blank files
and experimental sample files that were added for analysis, saved with a unique file set
name. A file set can be linked to a protocol so that opening the protocol automatically adds
the file set for analysis.

1-4 ProteinArray Analysis
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Chapter 2

Chapter Summary

Overview 2-1

Starting ProteinArray Analysis 2-2
Using the Analysis Wizard 2-3
Start: Entering Your Data 2-4
Running the Analysis 2-20
Viewing the Analysis Results 2-20

2.1 Overview

To get you quickly up to speed and familiarize you with ProteinArray Analysis, this
tutorial leads you through a simple analysis of a protein microarray using example data
that’s included on the ProteinArray Analysis installation CD-ROM.

The examples in this chapter use five standards and selected options to demonstrate most
of the ProteinArray Analysis options. All of the options are fully described in Chapter 3,
“Analyzing Your Data,” for when you are ready to run an analysis with your own data and
option selections.

The example data files are installed in a “Samples” sub-directory under the ScanArray
Express program directory, and include a prepared .CAL file, five standard files, a blank
sample file, a reference file, and several experimental samples files.

Note: The instructions and illustrations in this chapter use the example data on the
ProteinArray Analysis CD-ROM.

User Manual
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2.2  Starting ProteinArray Analysis

ProteinArray Analysis is launched from the ScanArray Express Main Window, so start the
ScanArray Express if it is not already running.

To start the ScanArray Express and ProteinArray Analysis

1.  Click the ScanArray Express icon on the desktop on the computer screen.

A

Note: If the icon is not displayed, open the ScanArray Express by clicking Start on the
Windows taskbar, then select Programs, PerkinElmer, ScanArray Express.

Click here

2.  The ScanArray Express opens to the Main Window, shown in Figure 2-1. Click
Analyze.

ScanArray Express with ProteinArray Analysis

Log | Hep |

Run
Scan l
About |

— -géj‘ScanArray Express

B | Microarray Analysis System

Corfigure

Spot Viewer

precisely.

Figure 2—1  The ScanArray Express Main Window

The Analysis wizard opens, and you can begin entering data for the analysis.

Note: While running an analysis, the Scan and Quantitate buttons are greyed, and spots
do not display in the Spot Viewer. If the ScanArray Express is set to Quantitation and
Analysis mode only, the Scan button does not display.

2-2
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2.3 Using the Analysis Wizard

The Analysis wizard, shown in Figure 2-2, uses ten numbered steps to guide you through
the analysis as you input data and select options in the window for each step.

Analysis - Start

-

How do you want to start?
ic Information . . . ’
niomation 7 Gtart with manual zettings - last uzed settings and files

Steps for
entering

analysis data and
options

andards

 Gtart with a protocal

Select a pratocal...

Select a file set...

Pratocaol Maintenance

Delete protocal...

Delete file set...

6060060006066

Help and Directions
I you start from manual settings, you can run an analysis using those settings. You
can zave the zettings [before you click Finizh] as a protocol that you can re-use.

*f'ou can save the selected files as a File Set and analyze them again with the same or
a different protocal.

I you start from a protocal, you can change and save vour settings to the original
protocal or a new protocal.

< Back Next > Finish Cancel

Figure 2-2  The Analysis Wizard - Start Window

To follow the wizard:

. Click the icon beside a step number to open the window where you enter information
for that step.

asic Information

The icon turns green after the step is selected; an arrow in the icon indicates the
currently selected step.

Or, alternatively,
. Click Next after completing each window to move to the next window.

You can also click Back to return to the previous window, or click Cancel at any time to
Cancel the analysis.

User Manual 2-3
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2.4  Start: Entering Your Data
To start entering the data

1.  On the 4nalysis - Start window (Figure 2-2), select the second option button, Start
with manual settings - last used settings only. The last used settings (or the
defaults if this is the first time ProteinArray Analysis is used) will display in the
windows. The selection Start with a protocol is greyed out until a protocol is
created, as described in Chapter 4.

2. Click Next.

Use the instructions in the following sections to enter settings and sample data into each of

the wizard windows.

241 Basic Information - Specifying a CAL File

The .CAL file provides the concentration of the analytes in each standard sample array,
and optional thresholds information, for each analyte to be included in the analysis. When
analyzing your own data, you can also choose to automatically save the results and raw
data spreadsheets to a specified filename (see Chapter 3).

To specify a CAL file

1.  Inthe Analysis - Basic Information window, click Browse. See Figure 2-3.

Analysis - Basic Information

Click
here

Concentrations and threshalds [CAL] file name:
Ste p 2 formation |E:\F'rogram FileshPerkinelmertS canarray expresshSampleshaPt_Demo.ci

tandards

L Thre { [ Automatically save results spreadsheet in file:

Figure 2-3  The Analysis Wizard, Basic Information Window

2-4 ProteinArray Analysis
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2.  The File to Read Concentrations From window opens, displaying a list of available
CAL files (Figure 2-4). Go to the Samples directory and select the example .CAL file
for this exercise, 5Pt_Demo.

File To Read Concentrations From Em
Loak jr: | (=3 Samples ¥ 4 £

3Pt_Cemo

Files of tpe: | Concentration Files [* cal] !| Cancel

Figure 2—-4  File to Read Concentrations From Window

3.  Click Open.

The window closes, and the filename appears in the Concentrations and Thresholds
Filename field in the Basic Information window.

User Manual 2-5
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2.4.2 View CAL Standards

In the Analysis - View CAL Standards window, you can view and verify the standard
concentrations in the selected .CAL file. You cannot make any changes to the contents in

this window.

You can see the spot information, units of measurement and concentration values of the
loaded .CAL file, as shown in Figure 2-5.

Analysis - Yiew CAL Standards

Step 3

CAL File

90906060 °

Begin Header
Type= Protein Array Calibration File
version =1.0

pescription = Example of a 5 point calibratio
End Header

IL-1R4,IL-1R4, pg/ml, 200,400, 1000 2500 3000,

Conc | Conc | Conc | Conc | Conc

ety St Units | 137 | Sid2 | Sid3 | Sd4 | Sid5

pa./ml 300 EO0 1500

IL-1b IL-1b

IL-1Ra IL-1Ra
IL-1R4 IL-1R4
IL-1:R1 IL-1:R1
IL-1:RII IL-1:RII
IL-2 IL-2

IL-2sRa IL-2:F
IL-3 IL-3
IL-4 ILA
L5

IL-6

IL-6zR
IL-7

Begin Data

| T Ettame, ORi T, otdl, std2, ot d std7, stds, Lower Threshold, Upper Threshald Eo00 12
—la IL-1a, pg/m'l 300, 600 1500 3?50 ? 2, 1000, 2000 3|0 82

IL-1b, IC= o,3200,,,,100,3000 4233 19

IL-1rA, IL-1Ra, pg/ml, 180, 360,500, 2250,4500, ., ,100, 300 i 1R

IL- lSRI IL- lSRI pg/m'l 110 220 550 13?5 2?50,,,,500 600

< Back

Next > Finish Cancel

Figure 2-5 Analysis - View CAL Standards Window

2-6
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2.4.3 View CAL Thresholds

In the Analysis - View CAL Thresholds window, you can view and verify the threshold
information, as shown in Figure 2-6, if upper and lower thresholds values have been

entered into the .CAL file. You cannot make any changes in this window.

Analysis - Yiew CAL Thresholds

Concentration | Concentration
Spot 1D Spot Mame lower normal upper normal
bound bound

1000

IL-1b IL-1b
IL-1Ra IL-1Ra 1an 200
IL-1:R1 IL-1:R1

Step 4
CAL File

Eegin Header
Type= Protein Array Calibration File
version =1.0

Description = Example of a 5 point calibration file
End Header

Eegin Data

1D, Mame, Unit, 5tdl, std2, std3, stdd, stds, stds
IL-1la,IL-1la,pgsml,300,600,1500,3750,7500,,
IL-1hb, IL-1hb, pg/ml, 128,256,640, 1600 3200,,,,1 v

IL- lRa IL- lRa pg,/m'l 180 360 900 2250 4500,,,,100,300
IL-1R4, IL-1R4, pgsml, 200,400, 1000 2500 s000,,,
IL- lSRI IL- lSRI pg,/m'l 110 220 550 13?5 2750, ,,,500 60|0

Lower Threshold, Upper Threshold

< Back Next > Finish Cancel

Figure 2—-6  Analysis - View CAL Thresholds window
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244 Spot Data Algorithms and Outlier Detection

In this window you can select which data column from the quantitation file to use for the
analysis; for example, you can specify to use the mean intensity or median intensity data.

See Figure 2-7.

You can also filter the data by removing outliers -- the spots that lie outside the boundaries

specified by the method(s) that you select in this window.

A

Note: For more information about spot signal data and outlier detection, see Chapter 3.

For this tutorial, select Mean Intensity for spot signals and the MAD algorithm for

detecting and removing outliers.

To select the data and remove outliers

1.  Inthe Analysis - Spot Data Algorithms window, select Mean Intensity under Spot

signal data to use for analysis.

Analysis - Spot Data Algorithms

Spot zignal data to uge for analyzis

Help & Directions

" Median Intensity

& Background subtracted mean intensity

& Background subtracted median intensity

Step 5

Outlier D etection

Spot signal data;

Select which colurnn of
intenzity values from the
quantitation file to uze in
Prateindiray Analyzis.

Outlier Detection:
Methads to detect and

V' Remove outliers uzing MAD algorithm
™ Remove spots with status other than good

™ Use quality to remave spats

Set Quality Criteria I

< Back Next >

Figure 2—7  Analysis - Spot Data Algorithms Window

TETMOE OLTTET ZP0T
intenzity data are
selected here. This is
an optional feature
where any combination
of one, twao, or three
methods can be
selected.

Usze quality to remove
spots iz an advanced
method. Please consult
the manual for details
when selecting this
option.

Finish

Cancel

Spot signal
data

Outlier
Detection

2. Under Outlier Detection, check Remove outliers using MAD algorithm. The
ProteinArray Analysis software removes all spots that lie outside the minimum and

maximum values specified within the software.

The minimum and maximum values can be changed in the ScanArray Express
application settings, but use the default values for this example.

2-8
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2.4.41

More about Spot Signal Data

Figure 2-8 shows an example of the data columns in a .CSV file from which you can

choose.
Median !Vlean '
intensity intensity

EA Microsoft Excel - 7987 bottom(Exp 3) [Read-Only]

Background subtracted

Background subtracted mean intensity

median intensity

Fle Edit “igw Insert Format  Tools | Data  Window  Help vpe a guestion For

Arial = $ % 50 b2 = | o
p @ Seckity.. CytokineChip AddSheets) E Frd M
DEEh SRy 4 BR- K v-o- @& =2 % i@ uee -3,
Al - # BEGIN HEADER
Mmoo ] P [ o [ rR| s | 7 | v | ¥ [w ] X I

57

56| \

El

60

| B1 |Flags @<@ 150 Ch1 BhChl B MeChl B SCChl % > Chl % = Ch1F % ll 1 hean - B

| B2 | 3 a] 1112.61 611 B30 200.81 100 100 0 74 310

| 63 | 3 7536 7625 2108267 605 703 25589 100 100 0 6051 624

| 64 | 3 9266 9656 2281.55 1004 1032 304.45 100 100 0 8262 765

| B5 | 3 28595 2898 57325 1261 1269 27843 ar.7 95.7 0 1634 163

| BE | 3 2451 2522 BB4.07 1251 1274 254.06 92.8 g5.5 0 1230 127

| 67 | 3 4081 6444 567015 1341 1348 29574 ar.9 97.2 0.7 4540 410

| B8 | 3 19867 18752 467177 1258 1277 29046 100 100 0 18603 1749

| B8 | 3 721 6944 16496 1288 1308 29558 99.6 93.8 0 5933 565

| 70 | 3 6970 7351 Z2314.97 5683 642 1124.35 100 100 0 6357 676

| 71| 3 11020 11456 3467.95 G35 652 21646 100 100 1} 10385 1032

| 72 | 3 1851 1615 556.55 840 870 273k a7 64.9 0 711 rtd

173 | 3 3413 3515 91936 1114 1149 3456 99.4 93.8 0 2259 240

| 74 | 3 6725 6306 1184.77 1178 1201 28065 99.6 99.3 0 5550 562

1 75 | 3 8473 58353 1115.01 1194 1217 25289 100 100 1} 4279 415

Figure 2-8 The CSV (Quantitation) File
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245 Selecting the Curve Fit Method

For fitting the standard curve data, you can select from among four algorithms: Linear
regression, Cubic spline interpolation, B-spline curve, and Logistic model. You can select
the same curve fit type for all analytes, or select a different type for each analyte.

To show you how to select different curve fit types, and illustrate the resulting standard
curve plots, this tutorial uses a different method for each of the first four analytes. Leave
the curve fit type for all other analytes as linear regression.

To select a curve fit type

1.  Inthe Analysis - Curve Fit Algorithms window, select the first analyte,
IL-1a, by clicking it with the mouse (Figure 2-9).

Analysis - Curve Fit Algorithms

Curve Fit

Spot Mame g

formation
Selected
standards IL-1b IL-1b Cubic Spline analyte
IL-1Ra IL-1Ra B Spline
AL Thiasholds IL-1R4 IL-1R4 Logistic
IL-15R1 IL-15R1 Linear
» IL-1sRl IL-1sRl Linear
o IL-2 IL-2 Linear
IL-2sRa IL-2sRa Linear
Step 6 o L2 L2 Linear
IL-4 IL-4 Linear
IL-5 IL-5 Linear
IL-6 IL-6 Linear
IL-BsR IL-BsR Linear
IL-7 IL-7 Linear
IL-8 IL-8 Linear
IL-10 IL-10 Linear
IL-12p40 IL-12p40 Linear
IL-12p70 IL-12p70 Linear
IL13 IL13 Linear
IL15 IL15 Linear
IL-16 IL-16 Linear
IL17 IL17 Linear
EGF EGF Linear
EMA-TE EMA-TE Linear
FGF-b FGF-b Linear
-C5F -C5F | inRar

Finish Cancel

Figure 2-9  Analysis - Curve Fit Algorithms Window

fit types will still be selected for any analytes common to the previous and current
analysis.

In that case, to put you at the same starting point as this tutorial, set all curve fit types to
linear regression, as follows:

a. Select any analyte, and click Edit.

b. In the Curve Fit Type and Parameters window (Figure 2-10) select Linear Regression.
c. Check Apply these settings to all analytes.

d. Click OK.

f Note: If a previous user changed the curve fit types for any of the analytes, those curve

Continue with Step 2.
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Click here

Curve fit types
selected in
steps 3 to 9.

2.

Click Edit. The Curve Fit Type and Parameters window opens.

Curve Fit Type and Parameters

Curve Fit Type

ubic: Spline Interpolation
& B-Spline Curve
& Logistic Curve

Help & Directions

Thiz window allows selection of the curve fit algorithm
that will be used ta find the best fit ine through the
standards data.

The Logistic Curve selection allows the user the choice
to allow the program to automatically select Logistic

Farameters or they can be chozen manually.

Logistic: Curve Fitting
Logistic curve equation: v=4/1 + B exp[-Cx]) + D

Howw would pou like ta zet the values for the parameters &, B, C, and D7
% ze default starting walues for the parameters, then let the software adjust them to find the best fit.

" Choose the starting values for the parameters, and also choose which of them can be adjusted
by the software

Starting walue for parameter A ’W
Starting walue for parameter B: ’W
Starting walue for parameter C: ’W
Starting walue for parameter 0 ’W

Figure 2—10 Curve Fit Type and Parameters Window

Let the zoftware adjust thiz value
K.eep this value fiwed

Let the zoftware adjust thiz value
K.eep this value fiwed

Let the zoftware adjust thiz value
K.eep this value fiwed

h R0 i N i N N T |

Let the zoftware adjust thiz value

Under Curve Fit Type, select Linear Regression and click OK. The window
closes, and the curve fit type Linear appears next to the IL-1a in the Analysis window
(see Figure 2-11).

Select the second analyte, IL-1b, by clicking it with the mouse. Click Edit.

Under Curve Fit Type, select Cubic Spline Interpolation and click OK. The
window closes and the curve fit type Cubic Spline appears next to IL-1b in the
Analysis window (see Figure 2-11).

Select the third analyte, IL-1Ra, by clicking it with the mouse. Click Edit.

Under Curve Fit Type, select B-spline and click OK. The window closes and the
curve fit type B-spline appears next to IL-1Ra in the Analysis window (see Figure 2-
11).

Select the fourth analyte, IL-1R4, by clicking it with the mouse. Click Edit.
Under Curve Fit Type, select Logistic, check Automatically generate, and click

OK. The window closes and the curve fit type Logistic appears next to IL-1R4 in the
Analysis window (see Figure 2-11).

Spat [D Spot Mame CL'J[[:;eFIt
IL-1a IL-1a /Iﬁar -
IL-1b IL-1b Cubic Spline i
IL-1Ra IL-1Ra B Spline
IL-1R4 IL-1R4 istic
IL-1zRI IL-1=RI Linear

Figure 2—11 Selected Curve Fit Types
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24.6 Adding Standards Data

Specify the standards data files to be used for this experiment. These are the .CSV or .GPR
quantitation files from samples with known concentrations. The standards must be in

ascending order in this window as described below and shown in Figure 2-12. After files
are added you can view the spot data for the files.

Note: The number of standard files selected here must match the number of standards
A specified in the .CAL file.

To select Standards Data

1. Inthe Analysis - Standards Data window, click Add.

Analysis - Standards Data

Standard . Quantitation Madify
# File Mame Method

Add
1 C:A\Program...\Standard.cev - Adaptive Circle
2 C:A\Program...\Standard3.cev - Adaptive Circle Remove
3 ] . AStandard? cev Adaptive Circle
4 Adaptive Circle Remove Al
5 Ad. ircle

Move

Step 7

Wiew Spat Data |

Help & Directions

Uze the Add button to select quantitation files for the standard curve intensities. |t iz
important that the files be in ascending order. Use the Up and Down buttons as needed
ta insure this.

Alzo, it is important to have the same number of quantitation files selected here as
indicated in the CAL file that was chosen in Step 2.

< Back Next > Finish Cancel

Figure 2—12 The Analysis - Standards Data Window

ProteinArray Analysis
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2. Inthe Add Standards window, select the first standard file, Standard 1 as shown

in Figure 2-13.

Add Standards [=1E3
Laak jr: | ‘=3 Samples :| &= 5
(%] Analysis Sept 16 EExpSamples Estandards
Blank #y]Reference
ExpSamplel ar
ExpSampls2
ExpSample3
%) Expsampled ) standards
File name: Standard1
Files of type: | Quantitation Results - CSY [*.osv) - Cancel

Figure 2—-13 Add Standards Window

3.  Click Open. The filename appears in the Standards Data window, as shown in
Figure 2-12 on the previous page.

4.  Add the remaining files. Click Add.
In the Add Standards window, you can select several files at once:

To select several contiguous files at once, click the first file in the list, Standardl,
- press the Shift key, and click the file Standards.
The first file, the last file, and files in between are selected (see Figure 2-14).

To select several files without selecting files in between them, press the Ctrl key, and
click each file you want to add.

5.  Click Open. All of the selected files are added to the Standards Data window where
they must be arranged in ascending order.

Add Standards [=1E3
Laak jr: | ‘=3 Samples :| &= rj(
4] Analysis Sept 16 EExpSamples E&Eﬂ

Blank.

ExpSamplel

ExpSampls2

ExpSample3
B ExpSampled
File name: "Standardl.cev'' "Standard2 cav' "Standard3.c
Files of type: | Quantitation Results - C5Y [*.cav) :| Cancel

Figure 2—-14 Adding Several Standards Files

6. Ifnecessary, re-order the files. Click any file that is out of order and click Up or
Down to move the file into its correct order. Click Remove to remove any
extraneous files that may have inadvertently been added.
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To view spot data

1.

2.

3.

Select any file in the Standards Data window to activate the View Spot Data button.

Click View Spot Data. The Spot Intensity Values window opens.

You can verify the spot intensity values for the standards files. This window displays
the data for all of the standard files.

Analysis - Yiew CAL Standards

IL-1b
IL-1Ra
IL-1R4
IL-1:RI
IL-1=RIl
IL-2
IL-2sRa
IL-3

IL-4

L5

IL-6
IL-6zR
IL-7

IL-8
IL-10
IL-12pd0
IL-12p70
IL-13
IL-15
IL-16
IL-17
EGF
EMA-TE
FGF-b
G-CSF
GM-CSF

IFM-n
4

Conc

Spot Mame Std 4

pa/ml 1500
IL-1b
IL-1Ra
IL-1R4
IL-1:RI
IL-1=RIl
IL-2
IL-2sRa
IL-3
IL-4
L5
IL-6
IL-6zR
IL-7
IL-8
IL-10
IL-12pd0
IL-12p70
IL-13
IL-15
IL-16
IL-17
EGF
EMA-TE
FGF-b
G-CSF
GM-CSF
IFM-n

Finish

When you are finished, click OK to close the window.

Conc
Std 5
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2.4.7 Blank and Reference Data

Step 8

You can add a blank and/or reference sample, with one to four replicates of each, and
assign them a Sample ID and Name within ProteinArray Analysis (see Figure 2-15). Since
ProteinArray Analysis identifies sample replicates as those samples with the same Sample
ID and Sample Name, the ID and Name you assign for a blank or reference is
automatically applied to all files in the Blanks or References list.

. A blank sample has no analyte-specific signal, thereby providing information on the
background fluorescence. If you have two, three, or four blank samples (microarrays
using the same buffer with zero analyte concentrations), they are assigned the same
name as replicates. You can assign a different Sample ID or leave the default Sample
ID (“Blanks”).

. When a reference sample is used, ProteinArray Analysis calculates the ratio of the
analyte concentrations in the experimental samples to the corresponding analyte
concentrations in the reference sample and displays the ratio values in the analysis
results spreadsheet and in a Ratio to Reference scatter plot. You can assign a
different Sample ID or leave the default Sample ID (“References”).

For the examples in this tutorial, select one blank sample and one reference sample (no
replicates).

Analysis - Blank and Reference Data

Quantitation

File M ame Method Al

C...\7985 bottom[blank).cev  Adaptive Circle Bemove

Remave Al

Wiew Spaot Data

| >

Sample [D: Sample name:
|Blanks

References

. Quantitation
File Mame Method
Adaptive Circle Bemove

Remave Al
Wiew Spaot Data
K | 2]

Sample [D: Sample name:

|F|eferenc:es

Help and Directions |

Finish Cancel

Figure 2—-15 Analysis - Blank and Reference Data Window
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2.4.71 Adding Blank Samples

To add a blank sample

1. Inthe Analysis - Blank and Reference Data window, click Add next to the Blanks
box. The Add Blanks window opens (Figure 2-16).

2. Select the blank sample Blank.

Add Blanks =1
Look in; | =3 Samples :| &= £

(%] Analysis Sept 16 EExpSamples Estandards

File name: Blank

Files of type: | Quantitation Results - C5Y [*.cav) :| Cancel

Figure 2-16 Add Blanks Window

3.  Click Open. The window closes and the filename appears in the Analysis - Blanks
and Reference Data window.

4. In the Sample ID edit field, leave the ID “Blanks”. (If you were using replicate
blank samples, the same ID and name would be applied to all of the files in the
Blanks list.)

To view spot data for blank samples

1.  To select the sample to view, click any filename in the Blanks list and click View
Spot Data.
In the Spot Intensity Values window, you can view spot data for the blank files
(Figure 2-17).

Spot Intensity Values
Index Spat ID Spot Name Losc?a?iton Sal:lnp\e
1 [1.11:(1.1] 728 -~
2 IL-1b IL-1b [1.11:01.2) 4034
3 IL-1Ra IL-1Ra [1.1101.3) 1155
4 IL-1R4 IL-1R4 (111014 818
5 IL-1:RI IL-1:RI [1.1101.5) 1094
B IL-1sR1l IL-1sR1l [1.1:06) 773
7 IL-2 IL-2 111017 1210
g IL-2:Ra IL-2sRa [1.11(1.8) 753
9 IL-3 IL-3 [1.1k21) oy
10 IL-4 IL-4 [1.112.2) 1244
11 LG L5 [1.11(2.3) 573
12 L& L& [1.1)(2.4) 848
13 IL-6sR IL-6sR [1.11(2.3) 520
14 IL-7 IL-7 [1.11[286) 643
15 L& L8 (11127 E7E
16 IL-10 IL-10 [1.11(2.8) 775
17 IL-12pd0 IL-12p40 [1.113.1) 822
18 IL-12p70 IL-12p70 [1.11(3.2) 753

Figure 2—17 Spot Intensity Values Window
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2.

Click OK to close the window.

24.7.2 Adding Reference Samples

To add a reference sample

1.

In the Analysis - Blank and Reference Data window, click Add next to the
References box. The Add References window opens (Figure 2-18).

Add References E
Look jn: | {2 Samples ¥ & £F

¥ Estandards

%) Expsampled Standard4

File name: Feference
Files of type: | Quantitation Results - C5Y [*.cav) :| Cancel

Figure 2—-18 Add References Window

Select the reference sample Reference as shown in Figure 2-18.

Click Open. The window closes and the filename appears in the Analysis - Blanks
and Reference Data window.

In the Sample ID edit field, leave the name “References”. (If you were using 2, 3,
or 4 reference samples, the sample ID and sample name you specified here would be
applied to all files in the References list.)

User Manual
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248 Adding Samples Data

Add the experimental samples data (the .CSV quantitation files from samples with
unknown concentrations). After the files are added you can view the spot data for the

sample files.

Note: The order of the files is not important for the samples data.

To select Samples Data

1.  Inthe Analysis - Samples Data window, click Add.

Analysis - Samples Data

ormation File Mame

Quantitation
Method

Sam

dai C:h L MExpSamplel.cay
C:h L AExpSampled. cav
C:h L AExpSamplel.cay
\EwpSamples. cav

5

Step 9

@
@
@
@:
@
@
[ )
[

1

Adaptive Circle
Adaptive Circle
Adaptive Circle
Adaptive Circle

e

ExpSan
ExpSan
ExpSan
Exp5an

|

Remove |

Remave &l |

Wiew Spat Data |

Help & Directions

Uze the Add button to gelect quantitation files for the samples. |t iz not necessary to

have these files in any order.

< Back

Next >

Figure 2—19 Analysis - Samples Data Window

Finish

Cancel
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2. Inthe Add Experimental Samples window, you can select all of the sample files
together:
- Click the top file in the list, ExpSamplel, press the Shift key, and click
the last file in the list, ExpSample5). See Figure 2-20.

Add Experiment Samples E
Look in; | =3 Samples :| &= £
i #5) Standards

File name: "ExpSampleb.cev'' "ExpSampleZ cav' "ExpSar

Files of type: | Quantitation Results - C5Y [*.cav) :| Cancel
A

Figure 2-20 Add Experimental Samples Window

3.  Click Open. All of the samples files are added as input data.

2.4.8.1 Assigning an ID and Name to Samples and Replicates

In the Analysis - Samples Data window, you can assign a meaningful Sample ID and
Name to any of the sample files to more easily identify the sample information in the
analysis results. The name you provide here is the name that the ProteinArray Analysis
software uses for the analysis. If you do not assign a name, ProteinArray Analysis uses the
filename without the filename extension.

If you are using sample replicates, each sample with the same Sample ID and Sample
Name is recognized as a sample replicate during analysis. You can add up to four sample
replicates for each sample.

To assign a Sample ID and Name

1.  Inthe Analysis - Samples Data window, click the filename of the sample for which
you want to assign a Sample ID and Name.

User Manual
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2. Click Edit Sample ID and Name. The Edit Sample ID and Name window opens.
Edit Sample ID and Name
Sample iz in file:
C:\Program Files'Perkinelmer\Scanarray expres
Sample [D:
ExpSample5
Sample name:
Help & Directions
Enter [0 and name for thiz zample.
Cancel J
Figure 2-21 Edit Sample ID and Name window
3.  Enter anew ID up to 32 characters long in the Sample ID field, and enter a new
name up to 256 characters long in the Sample name field.
4. Click OK. Repeat steps 1 to 3 for each sample replicate.
2.5 Running the Analysis

2.6

You do not need to save the settings (step 10). After making the selections in all windows
of the Analysis wizard, you can go back to any of the windows to check the data and
selections. If all data is as it should be, you’re ready to run the analysis.

To run the analysis
1. Inthe Analysis wizard, click Finish.

Within a few seconds, the results display in the ScanArray Express Main Window, in five
tabbed windows, with the standard curve plot for the first analyte displayed in the first tab.
The analysis results are described in the following sections.

Viewing the Analysis Results

The analysis results are presented in a spreadsheet on the Concentrations tab in the
ScanArray Express Main Window. Tabs with additional information and the raw data are
also included, for a total of five tabs in the Main Window.

A

Note: This section provides a brief overview of each results tab.

For a complete description of analysis results, instructions on how to navigate among the
plots and spreadsheets, change display properties, and save the results, refer to Chapter
5: Viewing Results.
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The following tabs display:

The Concentrations spreadsheet - displays the analysis results from all samples for
each analyte. This spreadsheet can be saved as a .CSV file or exported to Excel and
saved.

a Concentration Bars Chart - displays the concentrations and, if specified, the
normal range, for all analytes in all samples. This is a customizable view that you can
print and/or save as a JPEG file or BMP (bitmap) file.

a Raw Spreadsheet - displays the raw data in a spreadsheet for samples, standards,
blanks, and references. This spreadsheet can be saved as an .xIs file, or exported to
Excel and saved.

a Standard Curve Plot - provides the interpolated values from a standard curve for
each analyte, one analyte at a time. This is a customizable view that you can print
and/or save as a JPEG file or BMP (bitmap) file.

and, when a reference sample is used:

a Ratio to Reference Plot - shows the ratios in a scatter plot. This is a customizable
view that you can print and/or save as a JPEG file or BMP (bitmap) file.

User Manual
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2.6.1

Concentrations (Analysis Results)

The analysis results for all analytes and all samples are presented in the Concentrations
tab, as shown in Figure 2-22. The results include the concentration of each analyte, its
normal range, number of replicates, number of outliers, and whether or not it is within

standards.

»

PerkinElmer~

ScanArray Express wil

Run Standard Curve Plat | Concentration Bars | Rafio Plat |f cnn:annamwmam_l_am_l\
Concentrations information Quanti | : o [ orcenation a | Consertation ¢ [Hioh /T [, -
—_— ndex | Sample 10 | Sample THams —Aramteter wName Cancentration Upper Errar Lower Enor Normal ) | nits
Analyze
IL1a |1 IL-1a IL-1a 24671 229165 soiemmrmal ol
Lia |2 IL-1a IL-1a 0.00 0.00 0.0 [low ol
" - Lia__ |3 IL-1a IL-1a 77977 1209.89 34966 [low paiml
Cariie & [l Lia__ |4 IL-1a IL-1a TEINET E104.50 717524 |high il
File IL-13 S ExpSamples -1 IL-1a 0.00 0.00 0.00 |l poyiml
— b |5 IL-1h L-1h 665.01 7a0.02 510.75 [narmal il
Configure ILib__ |7 |ExpSamplez L1k L1k 17.92 18.44 1741 [low poimi
ILib__ |8 |ExpSample3 =D L1k 30562 383.14 24335 [normal poimi
ILib__ |3 |ExpSampled =D L1k 69254 a00.43 425.04 |narmal poimi
Spot Viewer IL1ib |10 |ExpSamples (=T [T 51.42 5443 4842 |low poiml
IL-1Ra_|11 IL-1Ra IL-1Ra 110314 1343 48 61 60 |high ool
IL-1Ra_ |12 IL-1Ra IL-1Ra 141801 204171 853.72 |high ol
IL-1Ra_ |13 IL-1Ra LL-1Ra T8 2844 710,45 [high gl
IL-1Ra_ |14 IL-1Ra L-1Ra 128680 185447 764.58 |high il
IL-1Ra |15 ExpSamples IL-1R& IL-1Ra 0.00 0.00 0.00 |l poyiml
IL-1R4_ |16 IL-1R4 LL-1R4 110580 131758 855.91 N4 il
ILARE_[17  |ExpSamplez IL-1R4 IL-1R4 [ 0.00 0.00 Wi poimi
IL-1RE_ |18 |ExpSampled IL-1R4 IL-1R4 123885 1522.08 890,75 Wi poimi
IL-1R4__ |19 |ExpSampled IL-1R4 IL-1R4 1400.75 176965 932,50 Wi ool
IL-1R4_ |20 |ExpSamples IL-1R4 IL-1R4 34064 407 57 268,99 NI ool
ILAsR_|21 IL-1sRI IL-1sRI 42684 514.39 33930 [low ol
ILAsRl_ |22 IL-1sRI IL-1sRl 0.00 000 0.0 [low gl
IL-1sR |23 IL-1sRI IL-TsRI SE6 65 100204 131 25 [narmel il
IL-1sRl_|24  |ExpSampled LT8Rl LT8Rl 856,72 1405.08 306.36 |high il
IL-1sRl_[25  |ExpSamples IL-15RI LL-18RI 0.00 0.00 0.00 [lowr il
ILAsRI_|26 IL-1sRI IL-1sRl 12261 1566.57 67865 |NiA poimi
ILASRI_[27  |ExpSamplez IL-1sRI LT8Rl 000 0.00 0.00 Wi poimi
IL-AsRI_|26  |ExpSample3 IL-1sRIl IL-1sRl 128218 1881.33 70304 W7 ool
IL-ASRI |29 |ExpSampled IL-1sRll IL-1sRil 323523 3335.34 313412 | NI ool
IL-AsRI_|30 IL-1sRIl IL-1sRil 0.00 000 0.00 Wi ol
[ El L2 L2 1661.00 1826.08 143591 [N gl
L2 |32 L2 L2 0.00 000 .00 |7 il
-2 |33 |ExpSampled [ L2 120938 1626.28 750,50 |7 il
L2 |34  |ExpSampled [} L2 1964.43 242004 150681 [N il

Il - 35 |FmSamales ] [ nnn | nnn nn (kg wwsim
4

Restore Original |~ Show/Hide Show/Hide
Sort Order Analytes Experiment 5 amples

Figure 2-22 The Concentrations tab - Analysis Results

You can scroll through the information, double-click any column header to arrange the
information in ascending order, based on the column you clicked; double-click again to
arrange in descending order.

The following buttons allow additional actions. For more information, see Chapter 5.

Button

Description

Restore Original
Sart Order
Show/Hide
Analytes
Show/Hide
Experiment S amples

Click this button after changing the sort order to restore the
original order.

Click this button to open the Show/Hide Analytes window, where
you can check each analyte to include in the display, and
uncheck each analyte to exclude from the display.

Click this button to open the Show/Hide Experiment Samples
window, where you can check sample to include in the display
and uncheck each sample to exclude.
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2.6.2

Concentration Bars

The Concentration Bars tab displays a bar graph of the analyte concentrations and ID for
all samples in the experiment in a customizable view that lets you group by analyte or by
sample. If upper and lower thresholds were specified in the .CAL file, the normal range is

shown in green

behind the bars. See Figure 2-23.

Cancentrations | Fiaw 5preadshest | Log | Help |

Run Standard Curve Plot | Cancentration Bars
Scan I Concentrations of Samples, Grouped by Analyte
Quantitate I — =]
2]
@
Analyze
—_— 2 Hold the mouse cursor
Configure & File 1
2 5 over a bar to see
Eie information for that [Binalyte 10: 1Tl
Carf [ fanalyte name: IL-1:R11
arfigure 2 analyte Sample ID: 7387 top(Ep )
= Sample name:
E = Concentration: 3235
< =) Concentration at +1 std. dev.: 3336
B T % Concentration at -1 std. dev: 3134
5
£ (2]
E 5]
5
53
o
=
2]
=
=
=}
=
~|=] ﬂ: L
F-mTFEE NCETED ATETRTD NCOOTEE SCRTEDT NTHETET ASHTED ATHTDD
ggol LooRee LEEREE RRRERE GRERRR GGREGE LREERE RGOLLLE
e e L ==t ] ] =LA
E855 ESESES ESEEES ESES8E8 ESESES ESESES EBEBEE EEEEES
BEER DEESEE CIGEE DEIIE DENGIE DEiRiE DERpIE DERpcd
P T o L o e T e Ty o L L A e T ) e =g L
583 2 3 35 ¥ F 5 F R F O 2 F 2 FF OZEEE OFEZEZ
[ RoROR [ RoRR [ [ [E ROROR
IL-1a IL-1b IL-1Ra IL-1R4 IL-1sRI IL-1sRI IL-2 IL-2sRa .
KIN| b
Samples, Grouped by Analute
Shnw!HidEAnalytEsJ Show/Hide EKDEHI‘HEH[SEI‘HD'ESJ Piopeities J J Zoom Fu\IJ
Figure 2-23 Concentration Bars Tab

Using the Zoom buttons at the bottom right of the tab, you can zoom in, then scroll up and
down or left and right, zoom out, or zoom back to the full display. Holding the mouse
cursor over an analyte brings up information about that analyte, including the ID and
name, the sample ID and name, and the concentration of the analyte.

The following buttons allow additional actions. For more information, see Chapter 5.

Button

Description

Show/Hide
Analytes
Show/Hide
Experiment S amples

Click this button to open the Show/Hide Analytes window, where
you can check any analyte to display or uncheck any analyte that
you do not want to display.

Click this button to open the Show/Hide Experiment Samples
window where you can check any samples to display or uncheck
any samples that you do not want to display.
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2.6.3 Raw Data

The Raw Spreadsheet tab displays a spreadsheet of raw data for all of the samples, all
standards, blanks and references, one sample at a time. By default the tab displays the
sample information in the order that the files were selected for analysis.

' > ScanArray Express

PerkinElmer’

ith ProteinArray Analysis

Run Standard Curve Plot | Concentration Bars | Ratio Plot | Concentrations Raw __S_preadshee_ Log | Help ‘
Quantitate I BkandSub | Blank Sub | Blank Sub | Bkondsub | Blank sun | BlenkSub
m Index| Analte D |Analyte Name] |m::§| 7%155"_' Mean Bkr%lr:igub m;?:;? lv?edia_n Median B';.«ggg.f#b I
Analyze W Irtensity Intensity W Intensity Intensity
Intenszity Intensity
- IL-1a 1 IL-1a IL-1a 4579 33 IS JEE3.75 4n7 3991 397625 402275 [no
. e o IL-1k 2 -1k IL-1k 11827 11031 BE27.7S BEGY.5 11779 10983 574625 8766 no
Ernifizpe & [ ILFa |3 |L-1Rs LL-1Fa 12584 11855 1142235 11567 12724 1895 1158525 11733 [no
File IL-1R4 |4 IL-1R4 IL-1R4 2638 2057 1782 | 2096 666748 2694 2113|1857 333374 2132 no
IL-1=Rl |5 IL-1=RI IL-1=R1 3135 2541 181975 224525 3195 2601 191675 234025 |yes
Configure IL-1=RIl |6 IL-1=RIl IL-1=RIl 237 4706 | 4484 BEE503 | 4663333496 2287 4576 | 4476333496 | 4854 666503 |no
IL-2 u IL-2 IL-2 19925 19311 18522 18987.75 20857 19943 1920175 19667.5 [no
—_— IL-2sRa |5 IL-2zRa IL-2sRa 5028 THE E783 7383 8841 8031 | 7M1 5.333496 5025 no
Spot Yiewer IL-3 £l IL-3 IL-3 10801 10012 995225 10058 9536 8747 &743 8816.75 |no
IL-4 10 IL-4 IL-4 16491 15687 153765 154415 15563 15164 1497925 15044 |no
IL-5 11 IL-5 IL-5 1629 1157 244 | 1379 333374 1782 1120 1226 | 1363333374 |no
IL-& 12 IL-6 IL-6 3251 2662 2214 2609.75 3034 2445 2575 2411.5 |no
IL-BsR |13 IL-EsR IL-BsR 21242 20852 2018275 20664.25 22582 21992 2154125 22022.5 |no
L7 14 IL-7 IL-7 6783 B172 B0B9.25 B570.25 7078 B467 639125 6882.25 |no
IL-& 15 IL-& IL-& 4305 3673 3531 25 401575 4349 377 3602 5 4080 |yes
IL-10 16 IL-10 IL-10 BE56 6253 5731 | 6210 BEES03 6639 B036 | 5532 BEESOS | 6012 333496 |no
IL-12p40 (17 IL-12p40 IL-12pa0 23737 22893 22756.25 22839.5 24856 24012 23905.5 23966.75 |no
IL-12p70 |15 IL-12p70 IL-12p70 7548 6317 BI60.TS E743.5 7598 6365 BE29.75 6512.5 |no
IL13 19 IL-13 IL-13 15485 14882 14367 14817 9487 8364 857375 §923.75 |no
IL-15 20 IL-15 IL-15 2363 1759 127025 169275 2427 1823 1365 5 1787 .75 [no
IL-16 21 IL-16 IL-16 17805 17288 16592 17110 15641 15024 1436675 1455475 |no
L7 22 IL-17 .17 15632 15232 14571 19132 11620 11020 1040225 10963 |no
EGF 23 EGF EGF 21400 20823 19977.25 20608.75 21678 21099 20MEB.25 2094775 no
ENA-TE |24 ENA-TS ENA-TS 14874 14270 13609.75 14245.25 14438 13832 13193.75 13529 |no
FGF-h |25 FGF-h FGF-b 2855 1735 1563525 1730 2040 1220 1074 5 1241 25 Ino
G-CSF |26 G-CSF G-CSF 14164 13471 1342075 13705 15113 14420 14403 25 146875 [no
BM-CSF |27 GM-CSF B3M-CSF 713 100 | -5816 666657 -526 586 73| -800 666657 -510 |no
IFM-g 28 IFM-g IFM-g 34634 34195 335005 F3924.25 352683 34644 F3998.25 34421.75 |no
MCP-1 |29 MCP-1 MCP-1 35430 34774 3422625 34TT2IS 36884 36228 35696.5 36243 |no
MCP-2 |30 MCP-2 MCP-2 12206 11629 11018.25 11670.5 12831 12254 11656.25 12307.5 |no
MCP-3 |31 MCP-3 MCP-3 2675 2102 1451 2122 2687 2114 14755 2149.5 |no
MIG 32 MIG MIG 7532 6964 244 25 B956.5 6783 6215 o315.75 6227.5 |no
MP-1a |33 MIP-1a MP-1a 6595 o764 SE15 5775 2470 4539 432525 4665.25 [no
MIP-1b |34 MP-1k MIP-1h 5087 8314 B3TS 7190.25 a1as 8512 TIT.E 7486.75 |no
< 2
Restore Original J Sample: Wiew as Ex
Sort Order ExpSamplel Spreadshe

Figure 2-24 The Raw Data Spreadsheet

You can scroll through the information, double-click any column header to arrange the
information in ascending order, based on the column you clicked; double-click again to
arrange in descending order. The following buttons allow additional actions. For more
information, see Chapter 5.

Item Description

Restare Original Click this button after changing the sort order to restore the
Qsm Ot original order.

Click this button to open the Select a Sample window, where you
e can select which sample you want to view.

Sampl

Click this button to open a new Excel workbook. Each
men spreadsheet of raw data is exported as a sheet in the workbook.
E=cel Spreadsheet See Chapter 5
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2.6.4 Standard Curve Plot

The Standard Curve Plot tab (Figure 2-25) shows the curve for one analyte at a time,
beginning with the first one in the .CAL file, in a customizable view that lets you select
which analyte to view and how to display the results.

The standards are shown in ascending order on the plot, and data points indicate the
analyte concentrations for the experimental samples. If upper and lower thresholds were
specified in the .CAL file, the normal range is shown in green.

Item Description
Standard Data points
Each standard data point is indicated by a purple diamond. The
standard deviation is shown with an error bar (a purple “I-beam”

through the diamond).

Sample Data points

Each experiment sample is indicated by a black tick mark. The
Jl/|/ standard deviation for replicate samples is shown with an error

bar (a black “I-beam” through the tick mark).

The name of the currently selected analyte is indicated in the title above the plot.

' ) ScanArray Express wi teinArray Analysis
PerkinElmer” Analysis
Name Of Run Standard Curve Plot | Concentration Bars | Concentrations | Raw Spreadsheet | Ratio ta Reference Plot ‘ Log ‘ Help ‘
Cu rrently Scan I b‘ sity vs. Concentration for Analyte IL-
selected analyte Quantitate | = %
Analyze B
o
_________________ =]
=4
Configure & File -
File = E Standard Concentration
= =] Concentratior: 3750 +
) 2 Irtersite 11417
Configure — !
Intengity at +1 std. dew.: 13201
HOId the -_ 7 Intensity at -1 std. dev.: 9633
mouse over = »
a data point Spot Viewer 7 =7
= | =
s
. B 1
.to bring up E g
information £ (B
about that 2 ]
data point. Z |8
5 =
o
=}
=
L
=]
=
[}
1 =
Algorithm g4 m
used and Correlation costficient (F): 09404
. = = _/41’/ ( Egquation: y=a+hx where a=1072.402 h=1.838
goodness- of- fit : . : . : : . .
1] 1000 2000 3000 4000 \6@ G000 7000
. | 1
C“Ck here Concentration [pami]
to change
g i Select § Shaw/Hide P " z | z 0 z Ful
analyte nalyta_i Experiment Samples Toperties EEmin oom Out feiEm

Figure 2-25 A Standard Plot Curve with Default Display Properties
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A goodness-of-fit is included with each plot, indicating the validity of the displayed plot:
1= fits perfectly; 0 = not a good fit. Generally, anything .9 or higher is a good fit.

Using the Zoom buttons at the bottom right of the tab, you can zoom in and scroll up and
down or left and right, zoom out, or zoom back to the full display. Holding the mouse over
a data point brings up information about that data point, including the analyte ID and
name, the sample ID and name, and the concentration of the analyte.

The following buttons allow additional actions. For more information, see Chapter 5.

Item Description

Click this button to open the Select an Analyte window and
choose a different analyte to display or view the curve fit types
and goodness-of-fit for all analytes. See Section 2.6.5.

Click this button to open the Show/Hide Experiment Samples

‘ Show/Hids window where you can check any samples to display or uncheck
!“"e”m”‘sa“"es any samples that you do not want to display.

2.6.5 Displaying Curve Plots for Different Analytes
In the Standard Curve Plot tab, you can select the analyte curve plot to display.
To select an analyte to display

1.  Inthe Standard Curve Plot, click Select Analyte. In the Select an Analyte window
that opens, click the name of the analyte you want to view. For this example, select
IL-1b, for which you selected cubic spline type for the curve fit.

Select an Analyte E
Analpte 1D Analyte Mame Elf[r;seﬂt Eooofdafss

IL-1a -
IL-1Ra IL-1Ra

IL-1R4 IL-1R4 Logistic 09918

IL-1zRI IL-1RI Linear os7r7o

IL-1zRIl IL-1sRIl Linear 09744

IL-2 IL-2 Linear 089855

IL.-2zRa IL-2zRa Linear 08314

IL-3 IL-3 Linear 059836

-4 IL-4 Linear 09523

IL-5 L= Linear 09631

IL-B L& Linear 0ana

IL-BzR IL-BzR Linear 09866

IL-7 L7 Linear 09934 o
-8 L& Linear 09746

IL-10 IL-10 Linear 09543
IL-12p40 IL-12p40 Linear o714
IL-12p70 IL-12p70 Linear 0g18s

IL-13 IL-13 Linear 09300

IL-15 IL-15 Linear 09754

IL-18 IL-16 Linear 09402

17 17 Linear 05130

EGF EGF Linear 07957

ENA-7E ENA-TE Linear 09945

FGF-b FGF-b Linear 05396 d

2.  Click OK. The tab displays the curve plot for the selected analyte (shown in Figure
2-27).
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In Section 2.4.5, Selecting the Curve Fit Algorithm, you selected a different algorithm for
each of the first four analytes. The following figures show the curve plots for the first,
second, third, and fourth analytes.

2.6.5.1 Linear Regression Curve for IL-1a

The linear regression method interpolates the standard data points and draws a straight
line.

ScanArray Express with ProteinArray Analysis

andard Curve Fiot ¢| Conceniration Bars | Concentrations | Raw Spreadsheet | Riatio to Reference Flot | Log | Help |

Intensity ve. Concentration for Analvte IL-1a

17000

11000 13000 15000

7000 9000

5000

3000

Algorithm: Linesr regression
* Correlstion coefficient (R): 0.9404
= 1 Equation: y=g+k where a=1072.402, b=1.833

0 1000

T T T T T T T
o 1000 2000 3000 4000 5000 6000 7000

Figure 2—-26 Curve Plot for IL-1a, Using Linear Regression

User Manual 2-27



Chapter 2

Tutorial

Irtensity (Pixel intensty units)

2.6.5.2 Cubic Spline Curve for IL-1b

The cubic spline method fits a smooth curve through every standard data point, bending as

needed.

Standard Curve Plot | Concentration Bars ‘ Concentrations | Raw Spreadshest | Log | Help ‘

Intensity vs. Concentration for IL-1k

30000
|

20000
L

Intensity (Pixel intensity units)

10000
L

AMgorithm: Cubic spine

T T T
1000 2000 3000

Figure 2-27 Curve Plot for IL-1b, Using the Cubic Spline Method

2.6.5.3 B-spline Curve for IL-1Ra

The B-spline method fits a smooth curve through the standard data points, but follows the

trend of the data, and does not pass through every data point.

Intensity vs Concertration for Analyte L-1Ra

20000
|
%,

10000
L
N
B
™,

Foodness of

Algorithm: B-spline

Fit. 0.9971

T T T T
1] 1000 2000 3000 4000

Figure 2—-28 Curve Plot for IL-1Ra, Using the B-Spline Method

3
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2.6.5.4 Logistic Curve for IL-1R4

The logistic curve method fits an S-shaped curve through the standard points using an
equation that automatically calculates four parameters.

Intensity vs. Concentration for Analvte IL-1R4

=}
2
=E
=
o
2
=N
3
o
2
=F
5}
2
£
s
z |z /{
7
=4 =21
z 5 e
E e
=
= |8
] ]
5 =
E
2] E
=1
=
o
2
=R
i Algorithm: Logistic curve
od I Goodness of Fit: 099318
i Evuation: y=ai(1 + b exp(-cx)) + o, where a=5392.196, b=14.606, c=0.001, =357 250
T T T T T T
0 1000 2000 3000 4000 A000
4 »

Concentration (pg/mi]

Figure 2-29 Curve Plot for IL-1R4, Using the Logistic Curve Method
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2.7 Ratio to Reference Plot

When a reference sample is used, a Ratio to Reference Plot provides ratios of analyte
concentration to reference concentrations. This view lets you group by analyte or by
sample.

You can zoom in and scroll up and down or left and right, zoom out, or zoom back to the
full display. Holding the mouse cursor over a data point brings up information about that
analyte.

' ) 2 ScanArray Express with ProteinArray Analysis

PerkinElmer”

Run Standard Curve Plot | Concentration Bars | Concentiations | Raw Spreadshest | Ratio to Reference Plat | Log | Help |

Scan ] Ratios of Analyte Concentration to Reference Concentrations

Quantitate =

Analyze

Configure & File

Canfigure

345 79
|

2
|
I

Spot Yiewer

Ratio of Analyte Concentration to Reference Concentration

»

Analytes

Show/Hide Analtes | Show/Hide Experiment Samples | Properties | ZoomIn | ZoomOut | Zoom Full |

As with the Standard Curve Plot, you can show or hide analytes and show or hide
experiment samples. See Displaying Curve Plots for Different Analytes on page 2-26.

2.8 Finishing Up

Note: You don’t need to save the tutorial results. For a complete description of the
analysis results and information on saving the results, see Chapter 5, “Reviewing the
Results.”

For more information on running an analysis with your own data and using any of the
available options, see Chapter 3, “Analyzing Your Data.”
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Chapter Summary

Overview  3-1

Basic Information  3-2

View CAL Standards 3-6

View CAL Thresholds 3-7

Spot Data Algorithms 3-8
Curve Fit Algorithms  3-13
Standards Data 3-16

Blank and Reference Data  3-18
Samples Data  3-22

Saving the Settings  3-24
Testing Curve Fitting before Adding Samples  3-26
Finishing the Analysis  3-26

3.1 Overview

This chapter provides instructions to set up and run an analysis using manual settings. The
chapter follows the ProteinArray Wizard, because that is the order in which you’ll
typically input data.

You need a valid .CAL file, and quantitation files from standard and experiment sample
files. If you have your files, you’re ready to start; if you need to prepare files, refer to
Appendix B, “Preparing a CAL File.”

To test the curve fitting for your standards data before running an analysis, you can run an
analysis without samples. See Testing Curve Fitting before Adding Samples on page 3-26.

3.1.1 Starting the Analysis Wizard

To start the ProteinArray Analysis

1.  Start the ScanArray Express if it is not already running, by clicking the ScanArray
Express icon on the computer desktop.

2. Inthe Main Window, click Analyze.

The ProteinArray Analysis wizard opens.

A\

Note: Chapter 2 provides more detailed instructions for starting the ProteinArray
Analysis and moving from window to window in the Analysis wizard.

User Manual
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3.2  Starting with Manual Settings

In the Analysis - Start window (Figure 3-1), manual settings are selected by default when
you open the wizard. You can start with the last used settings and files, or the last used
settings only. Choose “last used settings only” if you want to run an analysis with the
previous settings on a new set of files; this selection is useful when changing between
.CSV and .GPR files.

If no protocols have been created, the selection Start with a protocol is greyed and
unavailable to select. To create and use a protocol, see Chapter 4.

To manually specify the settings

1.  On the Analysis - Start window, select Start with manual settings - last used
settings only.

Analysis - Start

How do you want to start?

7 Gtart with manual zettings - last uzed settings and files

 Gtart with a protocal

Select a pratocal...

Select a file set...

Pratocaol Maintenance

Delete protocal...

Delete file set...

Help and Directions
I you start from manual settings, you can run an analysis using those settings. You
can zave the zettings [before you click Finizh] as a protocol that you can re-use.

*f'ou can save the selected files as a File Set and analyze them again with the same or
a different protocal.

I you start from a protocal, you can change and save vour settings to the original
protocal or a new protocal.

< Back Next > Finish Cancel

Figure 3-1  The Start Window

2.  Enter the settings for each Analysis window, using instructions in the following
sections.

3.3 Basic Information

In the Analysis - Basic Information window (Figure 3-2), specify the .CAL file to use for
the analysis. The .CAL file provides a list of each analyte to be included, the concentration
of the analyte in each of the standard samples, and an optional normal range (upper and
lower thresholds) for any analyte(s).
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The .CAL file also specifies the number of standards to be used. Your analysis must use
the same number of standard files.

You can also select to automatically save the analysis results and the raw data after an
analysis.

Analysis - Basic Information

Concentrations and thresholds [CAL] file name:

|E: “Program Files'Perkinelmer\Scanarray express\S amples\BPt_Demo.c:

[~ Automatically save results spreadshest in file:

| Browse... I

[~ Automatically save raw spreadsheet in file:

| Browse... I

Help and Directions

A CAL file containg the standard concentrations, upper and lower thresholds for a
normal range [optional] and unit [pg/ml or ngdml] information for each analytre.  This file
iz uzed by Prateindiray Analyzis to create the standard curves.

< Back Next > Finish Cancel
Figure 3-2  The Basic Information Window
3.3.1 Specifying Concentrations and Thresholds
To specify a .CAL file

1.  Enter the name of the .CAL file, with the full path, into the Concentrations and
thresholds (CAL) file name field, or browse for the file as follows:

On the Analysis - Basic Information window, click Browse.

User Manual 3-3



Chapter 3

Analyzing Your Data

2. Inthe File to Read Concentrations From window, select the correct .CAL file for
your experiment and click Open. The filename appears in the Concentrations and
Thresholds Filename field in the Basic Information window.

File To Read Concentrations From

Look in: | ‘3 Samples

¥ & @&k E

[=IE3

File name: BPt_Demo

Files of lype: | Concentration Files [* cal] Z|

Cancel
%

3.3.2 Automatically Saving the Spreadsheets After Analysis

The ProteinArray Analysis can save the analysis results spreadsheet, the raw data
spreadsheet, or both, to a file destination for each that you specify here. To save the raw
data spreadsheet, Microsoft Excel must be installed on your system

To automatically save the analysis results

1.  Check Automatically save results spreadsheet in file: and provide a filename as

follows:

. Enter a filename, with the full path to the correct folder, where you want to save

the results;
or,

. Click Browse. In the File to Save Results To window, locate the folder where
you want to save the file, specify a filename and click Save.

File To Save Results To

Save in: | ‘23 3 Point Test

¥ & @&k E

[=IE3

'.] 3PE_Demo_ExpSamplel ESPt_Demo_StandardZ
]3Pt _Demo_ExpSample? 3Pt_Dem0_Standard3
]3Pt _Demo_ExpSampled

3Pt _Demo_ExpSampled

.] 3PE_Demo_ExpSampleS

¥4 3Pt _Dema_standardl

File name: |

Save as type: | CSY [".cav)

Save

- Cancel
%

The analysis results are saved as a .CSV file after the analysis with the filename you

provide here.

To automatically save the raw data

1. Check Automatically save raw spreadsheet in file: and provide a filename as

follows:

ProteinArray Analysis
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. Enter a filename, with the full path to the correct folder, where you want to save

the results;
or,

. Click Browse. In the File to Save Raw Data To window, locate the folder where
you want to save the file, specify a filename and click Save.

File To Save Raw Data To

Save jn | ‘=3 Samples

¥ & @&k E

[=IE3

Raw data sept 16

File name: |

Save as type: | Microsoft Excel Workbook [*.xls)

- Cancel

|

The raw data is automatically saved after the analysis as an Excel spreadsheet with the

filename you provide here.

User Manual
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3.4

—T10, Wame, Unit, Stdl =td2, std3 std4 stds stdﬁi:;gg%gggg;;gwer Threshold,
5]

View CAL Standards

The Analysis - View CAL Standards window displays spot information, units of
measurement, and concentration values of the loaded .CAL file (see Figure 3-3).

You can view the standards and verify that they’re in ascending order. You cannot make

any changes to the file in this window.

Analysis - Yiew CAL Standards

Conc

Spot 1D Sid 2

Spot Mame

EO0

IL-1b IL-1b
IL-1Ra IL-1Ra pa/ml
IL-1R4 IL-1R4 po/p
IL-1:RI IL-1:RI 2
IL-1=RIl IL-1=RIl
IL-2 IL-2
IL-2sRa IL-2sRa
IL-3 IL-3
IL-4 IL-4
L5 L5
IL-6 IL-6
IL-6zR IL-6zR
. IL-7 IL-7

CAL File L& L

IL-10

Conc
Std 3

1500

Conc
Std 5

Conc
Std 4

Begin Header
Type= Protein Array Calibration File
version =1.0
pescription =
End Header

Example of a 5 point calibration/file

Begin Data

IL-13, =L 3 i TR R4~ PR L1 Faea—
IL-1h,IL-1b, pgsml, 128, 256 640 1600,3200,,,,100,3000
IL- 1Ra IL- 1Ra pg/m'l 180 360 900 2250 4500,,,,100,300
II_—1R4,IL—1R4,pg/m'|,200,400,1000,2500,SOOO,,,,,
IL-1s5RI,IL-15RI,pgsml,110,220,550,1375,2750,,,,500,600

< Back Next > Finish

Figure 3-3  The Concentration Information for Standards

Upper Threshold

Cancel
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3.5 View CAL Thresholds

The Analysis - View CAL Thresholds window displays upper and lower thresholds if any
have been entered in the .CAL file (see Figure 3-4).

You can verify the threshold information, but cannot make any changes in this window.

Analysis - Yiew CAL Thresholds

Concentration | Concentration
Spot 1D Spot Mame lower normal upper normal
bound

1000

nformation
andards IL-1b IL-1b

IL-1Ra IL-1Ra
IL-1:R1 IL-1:R1

CAL File

Eeqin Header
Type= Protein Array Calibration File
version =1.0

Description = Example of a 5 point calibration file
End Header

Begin Data
IDgName unit, stdl, std2, std3, stdd, stds, stdé, st , LOwi hreshold, upper Threshold
IL-1a, IL la, ngm1 300, 600 1500 3?50 ?500,,,,1 00 2000

IL-1hb, IL-1hb, pg/ml, 128,256,640, 1600 3200,,,,100

IL- lRa IL- lRa ngm1 180 360 900 2250 4500,,,,100,300

IL-1R4,IL-1R4,pg/ml, 200,400, 1000 2500 5000,
IL- lSRI IL- lSRI pgﬁm1 110 220 550 13?5 2?50 ,,,500 600
|

< Back Next > Finish Cancel

Figure 3-4  The View CAL Thresholds Window

If no thresholds were entered into the .CAL file, this window displays the message “There
are no items to display in this view.”
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3.6

Spot Data Algorithms

In the Analysis - Spot Data Algorithms window (Figure 3-5) you can select which data
column from the quantitation file (.CSV or .GPR) to use for the analysis; for example, you
can select the mean intensity or median intensity data. You can also filter the data by
removing outliers -- the spots that lie outside the boundaries specified by the method(s)
that you select in this window.

To specify the data column and remove outliers

1.

Mean intensity
Median intensity

Background subtracted mean intensity
Background subtracted median intensity

Analysis - Spot Data Algorithms

® 1 stat

farmation

@ 4 viewCAL The

@ 5 5pot Data Algarithms

Under Spot signal data to use for analysis, select the data column to use (see
Section 3.6.1 for more information:

If you use a blank sample, the data used will be the selected data column of the
standard data minus the selected data column of the blank data.

Spot zignal data to uge for analyzis

" Median Intensity

& Background subtracted mean intensity

& Background subtracted median intensity

Outlier D etection

V' Remove outliers uzing MAD algorithm
™ Remove spots with status other than good

™ Use quality to remave spats

Set Quality Criteria I

< Back Next >

Figure 3-5 The Spot Data Algorithms Window

Remove outliers using MAD algorithm
Remove spots with status of not found, bad, or absent

Help & Directions

Spot zignal data:

Select which colurnn of
intenzity values from the
quantitation file to uze in
Prateindiray Analyzis.

Outlier Detection:
Methods to detect and
remove outlier spot
intenzity data are
selected here. This is
an optional feature
where any combination
of one, twao, or three
methods can be
selected.

Usze quality to remove
spots iz an advanced
method. Please consult
the manual for details
when selecting this
option.

Finish Cancel

Under Outlier Detection, check each method that you want to use for removing
outliers (see section 3.6.2 for more information): You can select one or more of the
following:

3-8
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. Use quality to remove spots. If you select this method, you can specify the
quality criteria in the software, as described in Section 3.6.2.

Appendix A includes a full description of the methods and the algorithms used.

3.6.1 More about Spot Signal Data

You can choose one of four data columns from the quantitation (.CSV) file to be used for
the analysis.

3.6.1.1 CSV File Data Columns

Figure 3-6 shows an example .CSV file, viewed in Excel, with the data columns from
which you can choose for analyzing the data; they are described in Table 3-1.

itanai intonsi Back d subtracted
intensity intensity Background subtracted ackground subtracte

median intensity mean intensity

E3 Microsoft Excel - 7987 bottom{Exp 3) [Read-Only]
File Edit Widw Data

Insett  Format  Tools Window  Help

TyHe a question far help
= E % , s i -4
.. CytokineChip AddSheets B ﬁ @

Arial

DEHR/GRY $ 2B o o &8 §|@H om

Al - A BEGIN HEADER
N [ \o P [ @ TrRT s [ 7 [ 4T v [ w I[N\ X \r

&7

El

El

El

Bl [Flags @.@ 150 Chi BNChT B MeChi B SCChT % > Chi % = Chi F ﬂn ch
= 3 5 111261 611 B30 20091 100 100 0 74 02
53| 3 7535 7626 218287 B35 708 28583 1m0 1D 0 B85 1 B340
E 3 9265 BBSB 228155 1004 1032 30445 100 10D 0 5262 7852
5| 3 2696 295 57325 1251 1260 27843 W7 97 0 1634 1637
65 | 3 2481 2572 GBAD7 1251 1274 2BA0E 928 865 0 1230 1271
67 | 3 5661 G444 567015 1341 138 29574 979 972 07 4540 5103
El 3 19857 18752 4R7177 1758 1277 2904 1m0 AW 0 18509 17434
El 3 721 F9s4  1B436 1238 1308 29553 996 %8 0 5533 5BAR
70| 3 B97D 7381 231487 533 B42 112435 10 40D 0 B3a7 5768
71 | 3 11020 11456 346795 B3 B52 21645 10 10D 0 10388 10821
|72 3 1851 1515 58655 &40 B0 27326 87 B3 0 711 778
73| 3 3413 315 91936 1114 1149 3456 994 989 0 2299 2401
74 3 6728 BOOB 119477 1178 1201 28065 996 993 0 5550 5628
75| 3 5473 5353 111501 1194 1217 28293 10 100 0 4279 4159
75| 3 I3 75 B1543 1157 1191 28022 983 %3 0 2475 2408
77| 3 4807 4370 167174 1177 1200 26824 100 40D 0 3650 3793

Figure 3-6  Example of a .CSV (Quantitation Results) File
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F543 Mean - B543

File

DEE=®R &0

Ed Microsoft Excel - Results1

Table 3-1: Spot Signal Data in a .CSV File

Spot Data L
Algorithm Description
Mean Uses the data column “Ch1 Mean,” the mean signal for the spot.
Median Uses the data column “Ch1 Median,” the median signal for spot
data.
Background Uses the data column “Ch1 mean-B”, the mean intensity of the
subtracted mean spots minus the background intensity.
intensity
Background Uses the data column “Ch1 median-B”, the median intensity of
subtracted median  the spot minus the background intensity.
intensity
3.6.1.2 GPR File Data Columns

Figure 3-7 shows an example .GPR file, viewed in Excel, with the data columns from
which you can choose for analyzing the data (you need to scroll to the right of your file to
see the Median/Mean subtracted background columns); they are described in Table 3-2.

Edit  Wien Tools

Insert  Format

Data

F543 Mean - B543

VIiiBBR-F o-o- @

Windaw

F543 Median F543 Mean

Help Type a question For help = 2

0 .00 | g=
b0 4.0 | b

Ari

® %,
Cytokinechip Aaddsheets ’5 '}@ % [ I

} @ Security..

N3 ~
A B N ¢ | o [ E [ Fll & | H oy K L | |
| 26 |LaserOnTime=000 -
| 27 |Block Column  Riw MName 0] A A Dia F&43 Media @ 543 50 B543 MedianB543 Mean BA43 5D %
128 | 1 1 1ACYRI |Hs150402 1413 13581 100 95551 054 7931 262 447 425
129 | 1 2 1AKTI  Hs71816 1413 13581 100 4EBE0 43794 11072 346 450 373
30| 1 3 1AKT2  Hs2008168 1603 13581 100 46887 46259 8638 378 480 421
[31] 1 4 1AREG  Hs.1267 198 13586 100 E0269 40662 7424 08 479 61
oA [ AL [ AK [ AL [\ AM AN | AQ | AP | AG | AR{O33 8253 373 501 4B
076 5814 403 542 69
Bo5| 5742 333 516 480
08 5272 374 477 389
23 6000 303 461 462
B Pixels | Sum of Me Sum of Me Log Ratio Y2 hedia F543 Mean - B543 DY Mean - Flags Index {089 1772 306 434 400
Z] 180 48268 44772 0 : 41 i 100 490, 6210 370 510 434
Z] 180 48514 43448 0 26514 ] 43448 0 -100 732 11300 325 511 472
E] 180 46509 45861 0 46509 ] 45831 0 0 528 9243 273 440 431
1] 180 49961 49354 0 49951 ] 49354 0 50 380 7457 363 474 403
> 18N ARTIT ATRRN n ARDDT n ATRRN n -7AR 007 7116 332 498 435
Figure 3-7 Example of a .GPR (Quantitation Results) File
Table 3-2: Spot Signal Data in a .GPR File
Spot Data I
P . Description
Algorithm
Mean Uses the data column “F543 Mean”, the mean signal for the
spot.
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Spot Data .

Algorithm Description

Median Uses the data column “F543 Median”, the median signals for
spot data.

Background Uses the data column “F543 Mean”, the mean intensity of the

subtracted mean spot minus data column “B543”, the background intensity.

intensity

Background Uses the data column “F543 Median”, the mean intensity of the

subtracted median  spots, minus "B543 Median”, the background intensity.
intensity

3.6.2 Outlier Detection and Removal

I P T e I A AL A A EA A E A A LA
By e e = A R b e R

4
3

There are three methods of outlier detection, described in the following sections. You can
choose one, two, or all three methods. When you select more than one method, a spot is
removed from the analysis if any one of the methods finds it to be an outlier.

3.6.2.1 Using the MAD Algorithm

In brief, during MAD outlier detection, the software uses a formula to calculate the
Median Absolute Deviation (MAD), then uses a second formula to calculate a MAD score
for each data point. The data point is considered an outlier if its score is greater than the
maximum or less than the minimum MAD cutoff scores specified in the ProteinArray
Analysis software’s application preferences.

You can leave the score values at the default minimum and maximum, or you can specify
different values in the ScanArray Express Application Settings. Appendix A provides a
full description of the MAD formulas, and instructions for changing the score values.

3.6.2.2 Using Spot Status

Spot status uses the spot status from the quantitation files (.CSV or .GPR). Any spot with
a status of bad, not found, or absent is considered an outlier.

Spot status in Flags column

BEGIN DATA

Index

Array Row Array Colu Spot Row | Spot Colur Mame [u]} ® A Diameter | F Pizelz | B Pigels Footpri] Medial Chifean | Chl S0 ChiET
1 1 11L-1a IL-1a 6291 41712 170 138 1220 el 025 a1 1072.91 1

1 1

2 1 1 1 2 IL-b IL-1b [::1 72z 130 256 1220 25 3 Tand 7683 Z13269 1
3 1 1 1 3 IL-1IRa IL-1Ra T3 HITT 160 177 1220 32 3 2963 2894 25477 1
4 1 1 1 4 IL-1R4 IL-1R4 TE36 HIT2 160 17z 1220 26 3 2052 2062 524.06 1
5 1 1 1 § IL-1zRl IL-1sF 8336 72z 130 256 1220 25 3 277 2733 838.93

[ 1 1 1 B IL-1zRll | IL-1=Rl 2310 463 200 282 1076 e 3 4326 4217 154343 1
7 1 1 1 T2 IL-2 939 H7aE 170 136 1220 k) 3 4763 9254 250466 1
g 1 1 1 g IL-2sRa  |IL-2zRa 9876 752 130 256 1220 [ 3 5033 4856 128274 1
k] 1 1 2 11L-3 IL-3 E336 42227 130 230 1220 20 3 5645 E145 23933

n 1 1 2 2 IL-4 IL-4 [::1 42242 130 216 1220 7 3 0302 673 3677.02 1
1 1 1 2 3IL-E IL-5 7396 42252 200 276 1076 38 4 1529 1537 3767

12 1 1 2 4 IL-E IL-& TETE 42232 140 124 1344 14 3 2047 2043 farted

13 1 1 2 § IL-6zR IL-6zF 8336 Lrrard 130 256 1220 34 3 13546 13096 423142 1
14 1 1 2 B IL-7 IL-7 2881 42232 160 130 1220 14 3 4513 4445 112832 1
15 1 1 2 TIL-g IL-& 933 42262 160 130 1220 15 3 2433 2377 ET3.3

18 1 1 2 3 4376 4419 146305

g IL-10 IL-10 387 LreiTy 170 137 1220 13

In the Flags column of the quantitation file, the spot status is indicated by a number:

User Manual
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Spot Status .CSV File
Good 3
Bad 4
Found 0
Not Found 1
Absent 2
In the analysis results, the replicates column indicates the number of spots used for each
analyte in the analysis.
3.6.2.3 Using Quality Criteria
When you select Use quality to remove spots, you can further select what quality
measurement method to use, and specify the thresholds for the method.
To set quality criteria
1.  On the Analysis - Spot Data Algorithms, check Use quality to remove spots.
2. Click Set Quality Criteria. The following window opens.
Set Quality Criteria
QL{ 1 ?il.uemenl method: Method
8 Signal-to-noize
& Signal-to-back ground
RQuality Measurament Parameters
Masimu foctprint (url 10 | «——— Values for selected method
Minimum signal-ta-noise ratio: 3
Lo limit: 170
tdultiplier: 4.00
3. Refer to Table 3-3 and select the quality measurements you want to use.
4. Click OK when finished.
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Table 3-3: Quality Measurements

Item Description

Quality Select one of the methods below.

metahsudrement The formulas used by the different methods use the settings specified in
metho this window. The formulas are provided in Appendix A.

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

Signal-to-noise

Signal-to-background

Quality
Measurement
Parameters

Maximum footprint
(um)

Minimum signal-to-
noise ratio:

Lower limit:

Multiplier

actual position. Choosing this method enables the Maximum footprint
field below. If the footprint for the spot is larger than the threshold
specified here, the spot is treated as an outlier.

Uses the ratio of the spot intensity to the standard deviation of the local
background of the spot. 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:

Enter the maximum size of the footprint in microns. This measurement
helps to distinguish spots from artifacts on the slide.

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

This field is enabled when you choose the Signal-to-noise method. The
default value is 3. Valid values are 1 through 10,000.

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. The default setting is 400.

For Signal-to-background method. The valid values are 1 through
65000. The default setting is 1.7.

Curve Fit Algorithms

In the Analysis - Curve Fit Algorithms window (Figure 3-8), you can select from among
four curve fit types for creating the standard curve: Linear regression, Cubic spline
interpolation, B-spline curve, or four-point Logistic model. You can select a different
method for different analytes, or select one method and apply it to all analytes.
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To select a curve fit algorithm

1.

2.

In the Analysis - Curve Fit Algorithms window, select the first analyte for which you
want to select a curve fit method by clicking it with the mouse.

Analysis - Curve Fit Algorithms

Spot 1D

IL-1b
IL-1Ra
IL-1R4
IL-1:RI
IL-1=RIl
IL-2
IL-2sRa
IL-3
IL-4
L5
IL-6
IL-6zR
IL-7
IL-8
IL-10
IL-12pd0
IL-12p70
IL-13
IL-15
IL-16
IL-17
EGF
EMA-TE
FGF-b
-C5F

Spot Mame

Cubic Spline
B Spline
Logistic
Linear
IL-1sRl Linear
IL-2 Linear
IL-2sRa Linear
IL-3 Linear
IL-4 Linear
IL-5 Linear
IL-6 Linear
IL-BsR Linear
IL-7 Linear
IL-8 Linear
IL-10 Linear
IL-12p40 Linear
IL-12p70 Linear
IL13 Linear
IL15 Linear
IL-16 Linear
IL17 Linear
EGF Linear
EMNA&-78 Linear
FGF-b Linear
-C5F | inRar

Figure 3-8 The Curve Fit Algorithms Window

Curve Fit
Type

Selected
analyte

Finish Cancel

Click Edit. The Curve Fit Types and Parameters window opens.

Curve Fit Type and Parameters

=

ubic:
i B-Spline Curve

Curve Fit Type Help & Directions

Thiz window allows selection of the curve fit algonthm
g that will be uzed ta find the best fit line thraugh the

pline Interpalation standards data.

- The Logistic Curve selection allows the user the choice
" Lagistic Curve to allavs the program to automatically select Logistic
Parameters ar they can be chozen manually.

Logistic Curve Fitting
Logistic curve eguation: Y=4/1 + B expl-C)] + D

b the software

Starting value for parameter A m
Starting walue for parameter B: ’w
Starting value for parameter C: m
Starting value for parameter D m

N e Mo e Mo Nig Tt |

Howe would you like to set the walues for the parameters & B, C and D7
1= Use default ztarting walues for the parameters, then let the software adjust them ta find the best fit.
™ Choose the starting values for the parameters, and alzo choose which of them can be adjusted

Let the saftware adjust thiz values
K.eep thiz value fized
Let the saftware adjust thiz valus
Keep this value fixed
Let the saftware adjust this valus
E.eep thiz value fized
Let the saftware adjust thiz values
E.eep this value fized

I &pply these settings to all analptes
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3. Select the curve fit type you want to use and click OK. Refer to the Table 3-4 for a
description of each curve fit type (Appendix A provides the algorithms used).

Note: Linear regression is the only curve fit type that can be used for an analysis with
three standards.

4. Repeat steps 1 to 3 for each analyte for which you want to apply a specific curve fit
type, or check Apply these settings to all analytes, to use the same type for all

analytes.

5. Click OK.

Table 3-4: Curve Fit Types

Item

Description

Linear Regression

Cubic Spline
Interpolation

B-spline Curve

Logistic Curve

Logistic
Parameters

Automatically
generate

Use settings below

The software fits a straight line through the standard data,
minimizing the sum of the squares of the vertical distances
between the points and the line.

This is the only curve fit type available for a 3-point analysis.

The software fits a smooth curve through the standard data. The
standard curve is generated from separate cubic segments
between each pair of points, which are connected together. The
slopes and the curvature are continuous at the standard data
points.

The software fits a smooth curve through the standard data, but
the curve does not need to pass through all of the data points.
The curve is fitted so that the portion of the curve determined by
each group of four points is within the convex hull of those
points.

The software fits the standard data points to an S-shaped curve.
(See Appendix A for more information about the Logistic curve
equation).

Selecting Logistic Curve enables the selection buttons and edit
fields under Logistic Parameters in this window.

The software starts with initial parameters and, unless you
specify fixed parameters, tries to fine-tune them during the
curve-fitting as follows:

Select this to have the software automatically select an initial
“guess” for each parameter for the curve fit algorithm.

Select this to enter values for the initial four parameters in the
edit fields.

Check Fixed for a parameter if you want the displayed value to
be held fixed while fitting the curve.
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Item Description

Apply these Check this box to apply the settings you selected in this window
settings to all to all analytes in the analysis. If you selected Logistic Curve,
analytes checking this box applies the logistic parameters to all analytes.

3.8 Standards Data

You can specify from three to eight standard files for an analysis. A standard file is the
quantitation results (.CSV or .GPR) for one microarray with known concentration of
sample. You cannot mix .CSV and .GPR files for the same analysis.

You must use a number of standard files equal to the number of standards listed in the
.CAL file. If you have less standards, the .CAL file has to be edited. For example, if you’re
using only five standards, but the .CAL file has information for eight standards, you would
have to remove the information for Std6, Std7, and StdS8, as shown in the following
example .CAL file:

ID,Name,Unit, Stdl, Std2,Std3,Std4, Std5, Stdo, Std7,Std8, Lower
Threshold, Upper Threshold

IL-1a,IlL-1la,pg/ml,300,600,1500,3750, 7500 80,2000
IL-1b,IL-1b,pg/ml,128,256,640,1600,3208 3000

No information for Std6, Std7, Std8
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To select Standards Data

1.  Inthe Analysis - Standards Data window, click Add.

Analysis - Standards Data

®

Guantitation Madify

Method Add
1 C:A\Program...\Standard.cev - Adaptive Circle
2 C:A\Program...\Standard3.cev - Adaptive Circle Remove
3 C:A\Program...\Standard2 cav - Adaptive Circle
4 C:\Program.. \Standardd cev  Adaptive Circle Remove Al
C:\Prog: ElBicl]

Star;idard File Mame

®

formation

ndard: daptiv

Move

Wiew Spat Data |

Help & Directions

@:
e :
@:
®:
"."
L
L
L

Uze the Add button to select quantitation files for the standard curve intensities. |t iz
important that the files be in ascending order. Use the Up and Down buttons as needed
ta insure this.

Alzo, it is important to have the same number of quantitation files selected here as
indicated in the CAL file that was chosen in Step 2.

< Back Next > Finish Cancel

Figure 3-9 The Standards Data Window

2. Inthe Add Standards window, select the standards files. You can select them one at a
time in ascending order, clicking Add to add each file. Or, you can select several
files at once and then put them in order:

- to add several contiguous files, press the Shift key and click the first filename, and
the last filename. The first and last file and all files in between are selected.

- to add several files without the files in between, press the Ctrl key, and click each
file that you want to add. This does not select files in between.

Add Standards [=1E3
Laok jn: | ‘2 Samples :| &= £

p Analysis Sept 16 EExpSamples %mﬁa

Reference

B ExpSampled

File name: "Standardl.cev'' "Standard2 cav' "Standard3.c

Files of type: | Quantitation Results - C5Y [*.cav) :| Cancel |

|

3.  Click Open. The selected file(s) are listed in the Analysis - Standards Data window.
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4. The standard files must be listed in the ascending order of concentration. If
necessary, re-order the files. In the wizard window, select any file that is out of order
and click Up or Down to move the file into its correct order. If any extraneous files
have inadvertently been added, select any file that should not be included, and click
Remove.

3.8.1 Viewing Spot Data for the Standards

To view spot data for the standards files

1.  Select any file in the Analysis - Standard Data window to activate the View Spot
Data button.

2.  Click View Spot Data. The Spot Intensity Values window opens. This displays the
data for all of the standard files. You can verify spot intensities for the standards. In
general, the displayed spot intensities should increase from left to right if the
standards are properly ordered.

Analysis - Yiew CAL Standards

IL-1b
IL-1Ra
IL-1R4
IL-1:RI
IL-1=RIl
IL-2
IL-2sRa
IL-3

IL-4

L5

IL-6
IL-6zR
IL-7

IL-8
IL-10
IL-12pd0
IL-12p70
IL-13
IL-15
IL-16
IL-17
EGF
EMA-TE
FGF-b
G-CSF
GM-CSF

IFM-n
4

Spot Mame

pog/ml 1500

IL-1b
IL-1Ra
IL-1R4
IL-1:RI
IL-1=RIl
IL-2
IL-2sRa
IL-3

IL-4

L5

IL-6
IL-6zR
IL-7

IL-8
IL-10
IL-12pd0
IL-12p70
IL-13
IL-15
IL-16
IL-17
EGF
EMA-TE
FGF-b
G-CSF
GM-CSF
IFM-n

Finish

Cancel

3. Click OK to close the window.

3.9 Blank and Reference Data

In the Analysis - Blank and Reference Data window (Figure 3-10), you can add a blank
and/or reference sample, with one to four replicates of each, and assign them a Sample ID
and Name within ProteinArray Analysis. Since ProteinArray Analysis identifies replicates
as those samples with the same Sample ID and Sample Name, the ID and Name you
assign for a blank or reference is automatically applied to all files in the Blanks or
References list.
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. A blank sample has no analyte-specific signal, thereby providing information on the
background fluorescence. If you have two, three, or four blank samples (microarrays
using the same buffer with zero analyte concentrations), they are assigned the same
name as replicates. You can assign a different ID or leave the default Sample ID
(“Blanks™).

. When a reference sample is used, ProteinArray Analysis calculates the ratio of the
analyte concentrations in the experimental samples to the corresponding analyte
concentrations in the reference sample and displays the ratio values in the analysis
results spreadsheet and in a Ratio to Reference scatter plot. You can assign a
different ID and name or leave the default Sample ID (‘“References”) .

Analysis - Blank and Reference Data

Blanks

Quantitation

Index File Mame Method Al

1 C...\7385 bottom[blank).csv  Adaptive Circle Bemove

Remave Al

5 | Wiew Spaot Data

Sample [D: Sample name:
|Blanks

References

Quantitation

Index File Mame Method

plRefere Adaptive Circle Bemove

Remave Al

Wiew Spaot Data

Sample [D: Sample name:

|F|eferenc:es

Help and Directions |

< Back Next > Finish Cancel

Figure 3—-10 The Blank and Reference Data Window

3.9.1 Blank Samples
To add a blank sample

1. Inthe Analysis - Blank and Reference Data window, click Add next to the Blanks
box. The Add Blanks window opens.
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2.  Select the blank sample and blank replicates if there are any. In the example below,
the filename is Blank.

Add Blanks [=1E3
Look in; | =3 Samples :| &= £

'.] Analysis Sept 16 EExpSamples Estandards

¢ #reference

.] ExpSamplel Standardl

Expsamplez Standardz

B ExpSamples Standard3

B ExpSampled Standard4

File name: Blank
Files of type: | Quantitation Results - C5Y [*.cav) :| Cancel

o |

3.  Click Open. The window closes and the filename appears in the Analysis - Blanks
and Reference Data window under the Blanks list.

4. Inthe Sample ID edit field, enter an ID or leave the default (“Blanks”). If you have
added replicate blank samples, the ID specified here is automatically applied to all of
the files in the Blanks list.

5. Inthe Sample Name, you can assign a name for all of the blanks.

3.9.2 Reference Samples

To add a reference sample

1.

In the Analysis - Blank and Reference Data window, click Add next to the
References box. The Add References window opens.

Add References E
Look in; | =3 Samples :| &= £
%) Estandards
B ExpSampled Standard4
File name: Feference
Files of type: | Quantitation Results - C5Y [*.cav) :| Cancel

Select your reference sample(s).

Click Open. The window closes and the filename appears in the Analysis - Blanks
and Reference Data window under the References list.

In the Sample ID edit field, enter a new ID, or leave the default (“References”). If
you are using 2, 3, or 4 reference samples, the ID specified here is applied to all files
in the References list.

3-20
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5. Inthe Sample Name edit field, you can assign a name for all of the reference
samples.

3.9.3 Viewing Spot Data for Blanks or References
To view spot data for the blank or reference samples
1. Inthe Blanks or References list, select any file to activate the View Spot Data button.

2.  Click View Spot Data.
In the Spot Intensity Values window, you can view and verify spot data for the blank
samples or reference samples, whichever you chose.

3.

Spot Intensity Values
Index Spot 1D Spot Mame Losc?a?\ton Sal:lnple

1 [1.1)1.1] -
2 IC1b IC1b [111.2)

3 IL-1Ra IL-1Ra MApa 115

4 IL-1R4 IL-1R4 [1130.4] 818

5 IL-15RI IL-1sR1 [k 1094

B IL-13R1 IL-15R11 [1.11:01.6) 79

7 L2 L2 A7 1210

g IL-2sRa IL-2sRa 11018 753

| IL-3 IL-3 [1.152.1] 787

10 IL-4 L4 Ak 1244

N L5 L5 1323 573

12 ILE ILE M.112.4] 848

13 IL-EisFi IL-BsF [1.1}[2.5] 820

14 IL-7 IL-7 [1.15[2.6] 648

15 L8 L8 [11p2.7) E7R

16 IL-10 IL10 (11328 775

17 IL-12pd0 IL-12pd0 [RTTERD] g2z

18 IL-12p70 IL-12p70 [1133.2) 759

13 IL13 IL-13 [1.11:03.3) 786

20 IL15 IL15 [11)(2.4) a7

2 IL-16 IL-16 [ApE8 1157

22 IL17 IL17 [1.11:(3.6) 833

23 EGF EGF A7 1219

24 EM&-78 EN&-7E [1.11:(3.8) 903

%5 FGF-b FGFb [1.114.1] 868

26 G-CSF G-CSF [1.11[4.2] 723

e GM-C5F GM-C5F [1.1504.3) 1458 LI

oK

Click OK to close the window.
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3.10 Samples Data

In the Analysis - Samples Data window (Figure 3-11), add the experiment samples data
(the quantitation files from samples with unknown concentrations). After the files are
added you can view the spot data for all of the files. You can add up to 100 samples with
up to four replicates for each sample.

To add Samples Data

1.

2.

In the Analysis - Samples Data window, click Add.

Analysis - Samples Data

. Quantitation
Index File Mame Method

Sam

Add

1 ChCAEwpSamplel.csv  Adaptive Circle
2 ChOAEwpSampled.csv Adaptive Circle
3 ChCOAEwpSampled.csv Adaptive Circle
4 LA AEwpSampled caev

5 )5 ampled.

1

ExpSan
ExpSan
ExpSan
ExpSan

|

|
Remove |
|

Remave Al

Wiew Spat Data |

Help & Directions

Uze the Add button to gelect quantitation files for the samples. |t iz not necessary to

have these files in any order.

< Back Next >

Figure 3—11 Analysis - Samples Data Window

Finish

Cancel

In the Add Experiment Samples window, you can select all or several of the sample

files together:

. Press the Shift key, click the first file in the list and click the last file in the list.

The first, last, and all files in between are selected; or,

. Press the Ctrl key and click each file that you want to add without selecting

files in between.
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Add Experiment Samples E

Laok jn: | ‘2 Samples :| &= £

#4]5tandards

File name: "ExpSampleb.cev'' "ExpSampleZ cav' "ExpSar

Files of type: | Quantitation Results - C5Y [*.cav) :| Cancel

3.  Click Open. All of the samples files are added as input data.

3.10.1 Assigning Names to Samples and Replicate Samples

You can assign a Sample ID and Sample Name to any of the sample files. The name you
provide here is the name that ProteinArray Analysis software uses for the analysis.
Assigning each sample a meaningful name makes it easier to identify the sample
information in the results tabs. If you don’t assign a name, ProteinArray Analysis uses the
filename without the filename extension.

If you are using sample replicates, you must assign the same Sample ID and Sample Name
to each of the replicates so that ProteinArray Analysis recognizes them as replicates. You
can add up to four sample replicates for each sample.

To assign a Sample ID and Name

1.  Inthe Analysis - Samples Data window, click the filename of the sample for which
you want to assign an ID and Name.

2.  Click Edit Sample ID and Name. The Edit Sample ID and Name window opens.

Edit Sample ID and Name

Sample iz in file:

C:\Program Files'Perkinelmer\Scanarray expres

Sample [D:

ExpSample5

Sample name:

Help & Directions

Enter [0 and name for thiz zample.

Cancel J

3.  Enter a new ID up to 32 characters long in the Sample ID field, and enter a new
name up to 256 characters long in the Sample name field.
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4. Click OK.

3.10.2 Viewing Spot Data for Samples

3.1

To view spot data for the sam

1.  Click View Spot Data.

ples

In the Spot Intensity Values window, you can view and verify spot data for the

samples.

Spot Intensity Yalues
Index Spot 1D Spot Mame
1
2 IL-1b IL-1b
3 IL-1Ra IL-1Ra
4 IL-1R4 IL-1R4
5 IL-1:R1 IL-1:R1
E IL-1:RII IL-1:RII
7 IL-2 IL-2
g IL-2:Ra IL-2:Ra
9 IL-3 IL-3
10 IL-4 IL-4
ikl IL-& IL-&

12 IL-& IL-&

13 IL-EsR IL-EsR
14 IL-7 IL-7

15 IL-& IL-&

16 IL-10 IL-10

17 IL-12pd0 IL-12pd0
18 IL-12p70 IL-12p70

Spot
Lacation

[1.1:01.2)
[1.k01.3)
[1.%01.4)
[1.1%:01.5)
[1.1%(1.6)
[1.1:01.7)
(13018
[1.1%12.1)
(1122
(1123
[1.1)2.4
(1125
[1.1)28
(1227
(1128
[1.1%(3.7)
[1.1%(3.2)

2. Click OK to close the window.

Saving the Settings

Sample

Sample
2

5
8656
2838
2522
B444

18752
6344
7351

11456
1615
3515
B30
5353
3575
4370

13204
3182

Sample
3

15625
324
3340

10658

24446

1m33

12044

18360
1336
4240
9053
7E0B
4523
E585

24380

10856

Sample
4

914
1329
623
1070
863
583
761
471
713
630
E21
B46
a04
E53
863
782

Sar
E

-

You can save the settings as a protocol and save the files you added as a file set. A
protocol saves the settings for the analysis, including the .CAL file and all of the
parameters you’ve specified. A file set saves the list of standard files, reference files,
blank files, and experimental sample files that you’ve added.

To link the file set to the protocol so that the files are automatically added when you select
this protocol again, you must save the file set first. For more information on using

protocols and file sets, see Chapter 4.

To save the analysis settings

1.  Click Save Settings (see Figure 3-12).
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2. Inthe Analysis - Save Settings window, click Save File Set As.

Analysis - Save Settings

Help & Directions

. Save changes to both protocol and file
Save Protocaol and File Set I ek,
Save Pratocol I Save changes to the pratocol.

Save changes to the file set [the
vz [Hlo St I zample files used for standards,
blanks, references and experiment
zamples.

Save the protocol gettings with a new
name.

Save File SetAs... Save the files set with a new name.

@
@:
@:
@:
@
@
@
©

Mote: If pou want ta link the file set to
the protocal, save the file set before
zaving the protocol.

< Back Next > Finish Cancel

Figure 3—12 The Save Settings Window

3. Inthe File Set Name and Description window, enter a name and optional
descriptions for the file set, and click OK.
File Set Mame and Description

M ame:

Ezample]

Description:

o |

4. Inthe Analysis - Save Settings window, click Save Protocol As.

5.  Inthe Protocol Name and Description window, enter a name and optional
description for the protocol and click OK.
Protocol Name and Description

M ame:

Example

Description:

o |
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3.12 Finishing the Analysis

After making the selections in all windows of the Analysis wizard, you can go back to any
of the windows to check the data and selections. If all data is as it should be, you’re ready
to run the analysis.

To run the analysis
1. Inthe Analysis wizard, click Finish.

Within a few seconds, depending on how many samples you added, the analysis results
display in the ScanArray Express Main Window. Results include four tabbed windows (or
five, with reference data) with the Standard Curve Plot tab in the front.

Note: For a complete description of the analysis results, see Chapter 5, “Viewing the
{ i : Results.”

3.13 Testing Curve Fitting before Adding Samples

Before analyzing your data, you can check the curve fitting by running an analysis without
samples, and select the resulting curve fitting method that works best for your data. For
details on any one of the steps, refer to the appropriate section in this chapter.

To test curve fitting
1. Load your .CAL file. See Basic Information on page 3-2.

2. Optionally check the .CAL file information using Steps 2 and 3 of the Analysis
Wizard.

3.  Select the curve fitting methods in Step 5 of the Analysis wizard. See Curve Fit
Algorithms on page 3-13.

4.  Add your standards file. See Standards Data on page 3-16.
5. Optionally add a blank sample. See Blank and Reference Data on page 3-18.
6. Click Finish.

7.  Review the curve plots to see how well they fit, and try different fitting methods until
you get a good fit.

Each curve plot includes Goodness of Fit information, or you can view the Goodness of
Fit information for all analytes at once in the Select an Analyte window (section 5.2.2,
"Selecting Analytes and Viewing Standard Curve Data").
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4.1

4.2

Chapter Summary

Overview 4-1

Using an Analysis Protocol  4-1
Creating a Protocol 4-3
Creating a File Set 4-5
Deleting a Protocol 4-6
Deleting a File Set 4-6

Overview

This chapter provides instructions for creating and using analysis protocols and file sets. A
protocol is a set of analysis instructions that have been saved to be used again. including
the specified .CAL file and all of the parameters for the analysis. A file set are the files
added to the analysis wizard and saved to be used again, including the standard files,
reference files, blank files, and experimental sample files.

A file set can be “linked” to a protocol, so that the files are automatically added whenever
that protocol is selected for running an analysis.

A\

Note: When creating and saving a protocol, to link the added files to the protocol as a file
set, you must save the file set first, then save the protocol.

Using an Analysis Protocol

To use an existing protocol to run an analysis, start ProteinArray Analysis, and select the
protocol, as follows.

To use an existing analysis protocol

1.  Start the ScanArray Express if it is not already running, by clicking the ScanArray
Express icon on the computer desktop.

2. Inthe Main Window, click Analyze.

User Manual
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3.

The button displays
the name of the
selected protocol.

4.

In the Analysis - Start window, select Start with a protocol.

Analysis - Start

0

farmation

[
[
L
®:
®:
[
[
[
[

Figure 4-1

How do you want to start?
7 Gtart with manual zettings - last uzed settings and files

7 Gtart with manual zettings - last uzed settings only

'S
Select a protocol...

Select a file set...

Pratocaol Maintenance

Delete protocal...

Delete file set...

Help and Directions

I you start from manual settings, you can run an analysis using those settings. You
can zave the zettings [before you click Finizh] as a protocol that you can re-use.

*f'ou can save the selected files as a File Set and analyze them again with the same or
a different protocal.

I you start from a protocal, you can change and save vour settings to the original
protocal or a new protocal.

< Back Next > Finish Cancel

The Analysis - Start Window

The button
displays
the name
of the
selected
file set.

Click Select a protocol. In the Select an Analysis Protocol window, select the
protocol to use and click OK.

Select an Analysis Protocol

[=IE3

Marme

Friday Test 829

D escription

Cancel |

The name of the protocol displays in the Select a protocol button on the Analysis -
Start window. If a file set was linked to the protocol, the file set is automatically
selected and the name of the file set displays in the Select a file set button (see

Figure 4-1).
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5. To select a file set, click Select a file set.

Select a File Set E

MName Description

3pt tesgh
File Set Only
Friday Test 829 Testing: Save File Set first, Protocal 2nd

Cancel

6. Inthe Select a File Set window, select the file set you want you use, and click OK.
The name of the selected file set displays in the Select a file set button (see Figure 4-

1.

7.  Click Next to open the Analysis - Basic Information window.

A\

Note: If you want to select a different .CAL file to use with this analysis, select it now.

8.  Click Finish. The analysis results displays within a few seconds. See Chapter 5,
Reviewing Analysis Results, for a description.

4.3 Creating a Protocol

To create a protocol, use the Analysis wizard to specify the settings you want to use, then
save them with a protocol name. You can also open an existing protocol that is similar to
what you need, edit it, and save it with a new name.

. If you want to link the added files to the protocol, you must save them first as a file
set, before saving the protocol (see Section 4.4).

. You can immediately run an analysis with the settings you’ve just entered, but to
save them as a protocol, save the settings before clicking Finish.

To create and save a protocol
1.  Click Analyze on the ScanArray Express Main Window.

2. Inthe Analysis - Start window, select Start with manual settings - last used
settings and files, or Start with manual settings - last used settings only.

User Manual
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3. Add or change the files and enter or change the settings for your analysis. Refer to
Chapter 3 for instructions.

4. Click step 10, Save Settings (see Figure 4-2).

Analysis - Save Settings
@ 1 St
@: farmation

Help & Directions

. Save changes to both protocol and file
Save Protocaol and File Set I ek,
Save Pratocol I Save changes to the pratocol.

Save changes to the file set [the
vz [Hlo St I zample files used for standards,
blanks, references and experiment
zamples.

Save the protocol gettings with a new
name.

@
@:
@:
@:
@
@:
@
©

Save File SetAs... Save the files set with a new name.

Mote: If pou want ta link the file set to
the protocal, save the file set before
zaving the protocol.

< Back Next > Finish Cancel

Figure 4-2  The Analysis - Save Settings window

5. Click Save Protocol As.

6. In the Protocol Name and Description window, enter a name and optional
description for the protocol.

Protocol Name and Description
M ame:
Example
Description:
|

To edit an existing protocol

1. Load the protocol (see Section 4.2)
2. Make changes to any of the settings.
3.  Click Save Settings.

4. Inthe Analysis - Save Settings window, click one of the following:
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. Save Protocol and File Set to overwrite both the existing protocol and existing
file set with any changes you’ve made.

. Save Protocol to overwrite the existing protocol with the changes.

. Save Protocol As to save the changes as a new protocol with a different name
(leaving the original protocol as it was).

5.  Click Finish to run the loaded protocol, or Cancel to leave the wizard.

44 Creating a File Set

A file set includes the standard files, optional blank and/or reference files, and sample files
for your analysis. A file set can be linked to a particular protocol by saving the file set,
then saving the loaded protocol. See Chapter 3 for instructions on adding files.

To create and save a file set

1.  Click Analyze on the ScanArray Express Main Window.

2.  Inthe Analysis - Start window, select Start with manual settings.

3.  Add your analysis files (standards, samples, and optional blank and/or reference).
4. Click Save Settings.

5. Inthe Analysis - Save Settings window, click Save File Set As.

6. Inthe File Set Name and Description window, enter a name for the file set and an
optional description.

File Set Mame and Description
M ame:
Ezample]
Description:
7.  Click OK.

8.  You can save the current settings as a protocol if you haven’t already. See Section
4.3,

To edit an existing file set

1.  Select the file set and select a protocol, or select a protocol with a linked file set (see
Section 4.2).

2.  Edit the file set: you can delete, re-order, or add files.
3.  Click Save Settings.

4. Inthe Analysis - Save Settings window, click one of the following:

User Manual

4-5



Chapter 4

Protocols and File Sets

5.

. Save Protocol and File Set to overwrite both the opened protocol and file set
with any changes you’ve made.

. Save File Set to overwrite the opened file set with the changes.

. Save File Set As to save the changes as a new file set with a different name
(leaving the original file set as it was).

Click Finish to run the selected protocol and file set, or click Cancel to leave the
wizard.

4.5 Deleting a Protocol

You can delete one or more protocols from within ProteinArray Analysis.

To delete a protocol

1.

2.

Click Analyze on the ScanArray Express Main Window.

On the Analysis - Start window under Protocol Maintenance, click Delete protocol.

Protocal Maintenance

Delete pratocoal...

Deelete file set...

In the Select an Analysis Protocol window, click the protocol that you want to delete
and click OK.

When prompted, click Yes to delete the protocol, or No to cancel the deletion.

Deleting Analysis Protocol

Delete analyziz protocol ‘Demo & P?

Mo |

Repeat steps 2 to 4 for each protocol you want to delete.

4.6 Deleting a File Set

You can delete one or more file sets from within the ProteinArray Analysis wizard.

To delete a file set

1.

2.

On the Analysis - Start window, click Delete file set.

In the Select a File Set window, click the file set you want to delete, and click OK.
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3.

When prompted, click Yes to delete the file set, or No to cancel the deletion.

Deleting File Set

Delete file et 'File Set Only'?

4.

Repeat steps 1 to 3 for every file set you want to delete.
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Chapter Summary

Overview 5 -1

The Standard Curve Plot 5 -2

Concentration Bars 5 -7

Concentrations (Analysis Results) 5 -10
Spreadsheet of Raw Data 5 -12

Ratio to Reference Plot 5 -14

Saving the Analysis Results 5 -16

Opening Saved Analysis Results 5 -23
Using the ScanArray Express Features 5 -23

5.1 Overview

Your analysis results display in the ScanArray Express Main Window as four or five tabs,
depending on the options selected for analysis:

. a Standard Curve Plot - provides standard curves, one analyte at a time. This is a
customizable view that you can print and/or save as a bitmap (BMP) or JPEG file.

. a Concentrations Bar Chart - displays the concentrations and, if specified, the
normal range, for all analytes in all samples. This is a customizable view that you can
print and/or save as a bitmap (BMP) or JPEG file.

. a Concentrations spreadsheet - displays the analysis results data from all samples
for each analyte. This spreadsheet can be saved as a .CSV file or exported to Excel
and saved.

. a Raw Spreadsheet - displays the raw data in a spreadsheet for each sample. This
spreadsheet can be saved as an .xls file, or exported to Excel and saved.

and, if you used a reference sample:

. a Ratio to Reference Plot - shows the ratios in a scatter plot. This is a customizable
view that you can print and/or save as a bitmap (BMP) or JPEG file.

The results tabs are described in the following sections.

f Note: For ease-of-viewing, the tabs are “interactive,” that is, when you:

- select an analyte to view, that same analyte is automatically selected if you move to a
different tab.

- select samples to include in or exclude from the view, these selections hold if you move
to a different tab.
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5.2 The Standard Curve Plot

The Standard Curve Plot tab shows the standard curve for one analyte at a time, in a
customizable view that lets you change the display properties and select which analyte to
display. You can also save and/or print any curve. The example in Figure 5-1 shows a
typical curve plot using all of the display properties including the data points, curve line,
normal range in green, and algorithm information as text in the lower right corner.

Item Description
Standard data points
Each standard data point is indicated by a purple diamond. The
E purple “I-beam” through the diamond is an error bar for standard

replicates. These indicators are customizable; see section 5.2.4.

Sample data points

Each experiment sample is indicated by a black tick mark, and
,n/l/ error bars for replicate samples are a black “I-beam” through the

tick mark. These indicators are customizable - see section 5.2.4.

The name of the currently selected analyte is indicated in the title above the plot.

' ) J ScanArmrray Express with ProteinArray Analysis
PerkinElmer Ar
Run Standard Curve Plot | Concentration Bars | Concentrations | Raw Spreadshest | Ratio to Reference Plot | Log | Help
Currently
Selected Scan | = bl =ity we. Concentration for Analyte IL-
analyte Quantitate =121
Analyze E
=]
=
=
Configure & File -
Eil = E Standard Concentration
e =] Concentration: 3750
Configure o Intensity: 11417
= Intenzity at +1 std, dev.: 13201
HOld the mouse - ] Intenzity at -1 std. dev.: 9633
cursor over a =
. Spot Viewer = |21
data point to £ |-
. a 1
prlng up ¢ |g
information about £ (2]
. T
that data point. = :
B
L
=S
=]
=
o
=
=
=3
™
2
Algonthm I=p . Algarithm: Linear regression
N Correlstion coetficient (R); 0.9404
used and - = -/#I i Equstion: y=a+kx where a=1072.402, b=1 535
- T T T T T T T T
goodness-of-fit 0 1000 2000 3000 | NaQn 500D 7000
K| ol

Concentration (pg/mil]

Show/Hide

Analyte 1| Experiment Samples Zoom Full

Properties Zoom Ih | Zoom Out

Figure 5-1 A Standard Curve Plot with Default Display Properties
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Your results may not show the same properties, depending on how they were set for the
previous analysis. To change the properties of the display, or if your results don’t show
properties you expected to see, refer to Section 5.2.4 for more information.

Information Provided by the Standard Curve Plot

Table 5-1 provides a description of the information and selectable buttons in the Standard

Curve Plot.

Table 5-1: Standard Curve Plot

Item

Description

Intensity (pixel
intensity units)

Concentration
(pg/ml)

Plot Information
(Goodness-of-fit)

Buttons

Select Analyte

Show/Hide
Experiment
Samples

Properties

Zoom in, Zoom out,
Zoom Full

Indicates pixel intensity units, on the y axis of the plot.

Shows the concentration, on the x axis, for each standard
sample, obtained from the CAL file, and of each experimental
sample, obtained from the analysis.

Displays the curve fit algorithm used (linear regression, cubic
spline, b-spline, logistic), the goodness-of-fit, and for linear and
logistic, the equation used and coefficient value.

Goodness of Fit: 0 = poor fit; 1- fits perfectly; any number of .9 or
higher is a good fit.

Opens the Select an Analyte window, where you can select a
different analyte to display its curve plot.

Opens the Show/Hide Experiment Samples window, where you
can select all, none, or any number of samples to show or not
show in the curve plot.

Allows you to change the way which information is displayed,
and some of the display characteristics. See Changing the
Display Properties of the Curve Plot on page 5-5.

Lets you zoom in to see up-close detail in a portion of the plot,
zoom back out, or zoom to the full plot.

You cannot zoom out any further than the minimum values
specified for “Zoom Full” display. You can change the minimum
values in the Properties window.
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5.2.2 Selecting Analytes and Viewing Standard Curve Data

You can select any analyte to display its curve plot, or view the curve fit type and
goodness-of-fit for all analytes.

To select an analyte or view curve fit data

1.  Inthe Standard Curve Plot, click Select Analyte. In the Select an Analyte window
that opens, click the name of the analyte you want to view.

This window also provides the standard curve data for all analytes (method used and
goodness-of-fit).

Select an Analyte E
Analpte D Analpte Mame EL#;:EF" Enonfd;‘;ass
Linear 0.9404 =
: IL-1h C 2

IL-1Ra IL-1Ra 0.9571

IL-1R4 IL-1R4 Logistic: 08318

IL-1=RI IL-1=RI Linear 049770

IL-1=RIl IL-1=RIl Lingar 09744

IL-2 IL-2 Lingar 0.9655

IL-25Ra IL-25Ra Linear 08914

IL-3 IL-3 Lingar 0.9336

IL-4 IL-4 Lingar 0.9523

IL-5 IL-5 Linear 0.9631

IL-6 IL-6 Lingar 0.90g

IL-BsR IL-BsR Linear 08366

L-7 L-7 Linear 09934

IL-3 IL-3 Lingar 09746

IL-10 IL-10 Lingar 0.9549

IL-12p40 IL-12p40 Lingar 048714

IL-12p70 IL-12p70 Linear 09185

IL-13 IL-13 Lingar 0.3800

IL-15 IL-15 Lingar 08754

IL-16 IL-16 Linear 0.9402

IL-17 IL-17 Lingar 0.5130

EGF EGF Lingar 0.7957

EMA-7S EMA-7S Lingar 0.9945

FGF-h FGF-h Lingar 0.3896 j

If any of the curve fits failed, a “Fit Failed” message is highlighted in red to explain
why, for example, your standards data may have been incorrect.

IFM-g IFM-g Linear 0.9155
MCP-1 MCP-1 Linear i ive ...
MCP-2 MCP-2 Linear 06544
MCP-3 MCP-3 Linear 09915
WG WG Linear 0.9445
MIP-1a MIP-1a Linear 09572
MIP-1h MIP-1h Linear 09651
MIP-3a MIP-3a Linear 0.9447
RANTES RANTES Linear 0.9941
=THF-RI =THF-RI Linear 05559
=THF-RII =THF-RII Linear 08713
TARC TARC Linear 0.5401
ThF-a ThF-a Linear 0.9955
THF-b THF-b Linear 05736
WEGF WEGF Linear

mbdIP-1a mbdIP-1a i

1¥ PES 1¥ PES

Biotin-1 Biotin-1

Biotin-2 Biotin-2

Biotin-3 Biotin-3

2.  Click OK. The tab displays the curve plot for the selected analyte.
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5.2.3 Including or Excluding Samples for the Display
By default, the results for all samples are displayed.
To exclude or add different samples from the display
1. Click Show/Hide Experiment Samples.

The Show/Hide Experimental Samples window opens.

Show/Hide Experiment Samples E

Check the experiment zamples ta show on the plat:

Sample 1D Sample Mame
[v 7956 bottom(Exp 2]
¥ 7986 toplExp 1)
¥ 7987 hottom{E xp 3]
¥ 7957 toplExp 4]
= torn(E =p 5)
oplE=p ]

Check Al J UncheckAIIJ oK Cancel J

2. Check all of the experiments you want to show on the plot. Uncheck any experiment
samples that you don’t want to show.

You can also:

- click Check All to show all samples

- click Uncheck All to deselect all samples, then check only the sample(s) you want
to show.

5.2.4 Changing the Display Properties of the Curve Plot

You can change the boundaries of the x-y axes, and change what information is displayed
and the indicators used for the information.
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To change the plot curve properties

1.  Click Properties. The Standard Curve Plot Properties window opens.

Standard Curve Flot Properties

Flot Boundaries

' awis masimn:
17701

' awis minimum:
-456

¥ awis minimum: % axis maximunm:

774 7rm

Dizplayed Information and Indicators:
IV Samples [black tick marks) V' Mame of algorithrn for curve fit [text]
¥ Enmor bars for replicate samples [black "l-beams™) W Goodness of _fit [for analytes uzing
[V Standards [purple diamonds] logistic curves)
IV Emor bars for replicate standards [purple "-beams”] W Equation of the curve [for analptes
[V Calculated curve [blue ling) curves)

V' Naomal range [areen stripe)

linear regression, B-splines ar

uzing linear regression or logistic

Flat Point Markers

Size of plot point markers [pixels): 3

T

Cancel |

2. Check the display items that you want to display; uncheck any display items you
want to remove. The display options are described in Table 5-2.

Table 5-2: Standard Curve Display Options

Item

Description

Plot Boundaries

For plot boundaries, the ProteinArray Analysis calculates the
minimum and maximum values from the curve. You can set new
minimum and maximum numbers for the x, y, or both x and y
axes.

Displayed Information and Indicators

Samples (black tick
mark)

Standards (purple
diamonds)

Calculated curve

Indicates the location of each sample on the curve with a small
vertical tick mark. Checking this box enables the subordinate
box:

Error bars for replicate samples (a small bar at each end of
the tick mark)
This is the standard deviation for the replicate samples.

Check this box to show a purple diamond for each standard.
Checking this box enables the subordinate box:

Error bars for replicate standards (a purple I-beam)
This is the standard deviation for the replicate standards.

Displays the standard curve as a blue line.
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Item

Description

Normal Range

Name of algorithm

Goodness of Fit

Equation of Curve

Plot Point Markers

If upper and lower thresholds were specified in the CAL file,
checking this box indicates the normal range with a green stripe.

Displays the name of the algorithm in text (linear regression,
cubic spline, B-spline, or logistic).

Displays the goodness of fit for this analyte (for linear regression,
B-spline, or logistic curves):

1 - fits perfectly

0 - poor fit

A number above .9 is acceptable.

Displays the equation used to create the curve (for linear
regression or logistic curves only).

To make the markers on the plotted points larger or smaller,
specify a point size here. The default value is 3 points.

5.3 Concentration Bars

The Concentration Bars tab displays a bar graph of the analyte concentrations and ID for
all samples in the experiment in a view that lets you group by analyte or by sample.

Figure 5-2 is an illustration of a typical bar graph grouped by analyte and using all of the
display options, including the bars, the standard deviation, and the normal range in green.
If you want to change the properties of the display, or if your results don’t show
information you expected to see, refer to Section 5.3.2 for more information.

You can zoom in and scroll up and down or left and right, zoom out, or zoom back to the
full display. Holding the mouse cursor over a data point displays information about that
analyte, including the analyte ID and name, sample ID and name, concentration value and

standard deviation.
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Run Standard Curve Plat | Concentration Bars | Concentrations | Raw Spreadsheet | Log | Help |
Scan I Concentrations of Samples, Grouped by Analyte
_ -
Quantitate =]
I =
[is}
Analyze
e =
Configure & File % E
File Apalte 10: IR
Cori Analyte name: IL-1sRI11
.onfigure g Sample ID: 7957 top(Exp 4)
= Sample name:
E\ = Concentration: 3235
- = Concentration at +1 std. dev.: 3336
S IEED % Concentration at -1 std. dev.: 3134
=3
Normal £ |8
== >
range B
5
o
Error bar =
&
o
. =
Concentration = l i
= — _
""" TRl NTETRED NTRTRE ATETED STRTRE ATRFED NTETRD NToRTRT
gooe gegeeqd geoeelr cReREl CQRROR GRERER GLQRRER BROCRLEL
Wity i U, L i i i UL UL L WL U L LU LU,
ESER EREBED EOSESRED ESEHED EBERER EREBED ENEHER ESESER
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Figure 5-2 Concentration Bars

5.3.1

As with the Standard Curve Plot, you can show or hide analytes and show or hide
experiment samples. See the instructions on page 5-4.

Information Provided by the Concentration Bars

The Concentration Bars tab displays the following information:

Item

Description

Concentrations (pg/
ml)

Samples, (Grouped
by Analyte or
Grouped by
Sample)

Normal Range

Shows the concentration for all analytes in all samples, grouped
by analyte or by sample, and the units of measurement used

(obtained from the CAL file).

Displays the names of all analytes, grouped by analyte, or
grouped by sample.

Displays in green, only when grouping by analyte.

5-8
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Item

Description

Show/Hide
Analytes

Show/Hide
Experiment
Samples

Properties

Opens the Show/Hide Analyte window, where you can select all,
none, or any number of the analytes you want to show or not
show in the bar graph, by checking or unchecking the box beside
the analyte name.

Opens the Show/Hide Experiment Samples window, where you
can select, all, none, or any number of samples to show or not
show in the bar chart by checking or unchecking the box beside
the sample name.

Allows you to change the way certain information displays. See
Section 5.3.2.

5.3.2 Changing the Display Properties of the Bar Chart

You can change the dimensions of the x or y axes, what information is displayed, and the
indicators used for the information.

To change the properties

1.  Inthe Concentration Bars tab, click Properties. The following window opens.

2.

Concentration Bar Plot Properties

Flot Boundaries

T aMis masimLn;

T adis mininium;

-1045.

Dizplayed Information and Indicataors:
Grouping of bars:
- Group by zample
% Group by analyte
¥ Show the nomnal range [light green rectangle]
v Show the std, dev. of replicates [black emor bars)

Flot b arkers

width of bars [pixels): 12

oK Cancel |

Refer to Table 5-3 and edit the display properties that you want to remove or change.
Click OK when you’re finished.

User Manual
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Table 5-3: Concentration Bars Display Options
Item Description
Plot Boundaries This lets you change the Y axis maximum and the Y axis
minimum.
Displayed Information and Indicators
Grouping of bars: Select Group by sample or Group by analyte
Show the normal If upper and lower thresholds were specified in the CAL file,
range checking this box shows the normal range with a light green
rectangle behind the bar graph. Shown only when grouping by
analyte.
Show the std. dev. Check this box to show the standard deviation of each analyte as
of replicates a black bar.
Plot Markers: To change the width of the bars, enter the number of pixels to
Width of bars use. The default is 12 pixels.
(pixels)
5.4 Concentrations (Analysis Results)

The Concentrations spreadsheet provides, by analyte, the data for all analytes from all
samples from a successful curve fit. You can scroll through the information, double-click
any column header to arrange the information in ascending order, and double-click again
to arrange in descending order, based on the information for the header that you clicked.

You can also export the information to a Microsoft Excel spreadsheet for further analysis
(you must have Excel installed on your computer).

Item

Description

Restare Original
Sart Order

Show/Hide
Analytes

Show/Hide
Experiment S amples

Wiew a3
Excel Spreadshest

Click this button after changing the sort order to restore the
original order.

Click this button to open the Show/Hide Analytes window, where
you can check each analyte to include in the display, and
uncheck each analyte to exclude from the display.

Click this button to open the Select an Experimental Sample
window, where you can select which sample you want to view in
the tab.

Click this button to export the data to an Excel spreadsheet. The
spreadsheet of analysis results displays as a sheet in the
workbook.
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I

PerkinElmer™

ScanArray Express with ProteinArray Analysis

Run Standard Curve Flot | Concentration Bars | Concentiations — Flaw Spreadsheet | Ratio to Reference Flot | Log | Help |
Quantitate I Concentration at | Concentration at | High / Low / Ratio to tean of Std Dev of Num_bar of Mumber of Within
Upper Error Lawer Errar Mormal Urits Reference Intensities Intensities Replicates Outliers Standard
Analyze Used
64 W (Ll 4 1]
IL-1a 120889 348 66 |lowe popiml 0.50 2505.50 74045 4 0 |yes
- = IL-1a 2925.51 2208 98 |high pgdnl 1.66 5790.55 655.44 3 1 |yes
il & (Al L -453.02 -530.05 Jlow Rl 034 Mes0| 11213 4 0o
File IL-1a -549.53 -596.20 |low L] -0.37 19.25 4257 3 1 |no
__ IL-1h 335.89 19891 |normal pnl 0.38 3247.50 1341.40 4 0|yes
Configure IL-1h 38314 243 35 |normal poyiml 046 4111 25 1187 5& 4 0|yes
IL-1k 800.49 42504 |normal pgdnl 1.04 7991.50 2291.25 4 0 |yes
—_——— IL-1h 54.43 4542 |low fgml 0.08 -1848.50 EEAL 4 0no
Spot Yiewer IL-1h 16.44 17 41 |low ogiml 003 270082 13.20 3 1 |na
IL-1Ra 784 .63 -37 95 |high ponl 0.30 4959.00 2137.25 4 0|yes
IL-1Ra 56456 706 .45 |high pogiml 063 7T131.58 411.55 3 1 |yes
IL-1Ra 222213 78360 |high Pl 1.21 10858.50 IVITE3 4 0 |yes
IL-1Ra -568.53 -637 58 |lowe poiml -0.49 -136.75 127 44 4 0 |no
IL-1Ra 243813 898.75 |high pgdnl 1.35 11721.50 4002.25 4 0 |yes
IL-1R4 a04.30 48361 |Mid fgml 0.52 1189.67 14.22 3 1|ves
IL-1R4 1418.86 TS1AT NI L] 115 2002.25 455.97 4 0 |yes
IL-1R4 1751 69 TBE 76 |PMid, ponl 1.34 2255.50 B63.29 4 0|yes
IL-1R4 42014 348955 |MiA poiml 0.41 1039 67 45.52 3 1 |yes
IL-1R4 -250.91 -466 .41 |Mis Pl -0.38 17.50 148.14 4 0|no
IL-1=RI 102.93 -1 2004 |lowe popiml -0.02 -154 .25 19178 3 1 |no
IL-1sR1 1002.04 131.25 |normal pgdnl 1.33 835.25 749.00 4 0 |yes
IL-1=RI 1405.08 30836 |high fgml 2m 1334.25 943.32 4 0yes
IL-1zR1 -153.97 -302.59 |low L] -0.54 -532.50 125.09 4 0 |no
IL-1=RI -225.75 -263 .37 [lowe pnl -0.57 -560.25 32.36 3 1o
IL-1=RII 619.47 53595 |MiA poiml 0635 363633 26875 3 1 |yes
IL-1=RII 1881.33 TO3.04 NI Pl 115 504592 1421.86 4 0 |yes
IL-1=RIl 3336.34 313412 |MiA popiml 286 973833 24402 3 1 |yes
IL-1zRII -655.30 -1179.87 |Mis pgdnl -0.82 -264.33 633.13 4 0 |no
IL-1=RIl -855.73 -803.15 |Mis ponl -0.78 -180.08 45.15 4 0/no
IL-2 928.09 240 .23 |MiA pogiml 0.35 797250 2804 .46 4 0 |yes
IL-2 1628.28 TI050 M~ Pl 073 13070.75 341570 4 0 |yes
IL-2 242004 1508 &1 [MiA poiml 118 19227 50 371517 4 0 |yes
IL-2 -441.26 -574.89 |MNIA pgdnl -0.31 83375 54481 4 0|no
IIL-I’) -4R3 43 -477 49 [hja, sl -N 2?6 -ANA F7 3R AR A 1 Inn
Fiestore Original J Show/Hide J Show/Hide J
Sort Order Analytes Experiment S amples

5.4.1 Information Provided in the Concentrations Tab

In the Concentrations tab, for each row representing one analyte, each data column
provides the following information for the analyte.

Item Description
Index
Sample ID This is the Sample ID that you assigned when adding the sample

Sample Name

Analyte ID
Analyte Name

Concentration

Concentration at
Upper error

files. If you didn’t assign a name, the ProteinArray Analysis uses
the filename without the filename extension.

This is the Sample Name that you assigned. This column is
blank if you didn’t assign a name.

The analyte ID assigned for the spot.
The analyte name assigned for the spot.

Shows the estimated concentration for the analyte in the sample
listed in this row.

The concentration calculated at the upper point of the intensity
error bar.

User Manual
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Item

Description

Concentration at
Lower error

High/Low/Normal
(or NA)

Units

Ratio to Reference

Mean of Intensities

Std Dev of
Intensities

Number of
Replicates Used

Number of outliers

Within Standards

The concentration calculated at the lower point of the intensity
error bar.

Specifies whether the calculated concentration is higher, lower,
or in the normal range.

If no threshold levels are specified in the .CAL file, “NA” displays
in the column.

Concentration unit used for this analyte; that is, pg/m1,
picograms/milliliter, ng/ml Or nanograms/
milliliter)

The ratio of each estimated concentration of experimental
sample to the corresponding estimated concentration of
reference sample. If no reference was selected for the analysis,
this column displays “NA”.

This is the value of the mean intensities of the replicate spots. If
a blank sample is used, Mean of Intensities is the blank-
subtracted value.

This is the standard deviation of the replicate spots.

Indicates the number of replicates used, after outliers are
removed.

Lists the number of outliers identified and removed during the
analysis.

Indicates whether or not the estimated concentration is within the
standard limits (Yes or No).

5.5 Spreadsheet of Raw Data

The Raw Spreadsheet tab displays a spreadsheet of raw data for all samples, all standards,
blanks and references, one sample at a time. You can change the sample display, and view
the data as an Excel spreadsheet.

Item

Description

Restore Original
Sort Order

Sample:
7986 bottom(Exp 2]

Click this button after changing the sort order to restore the
original order.

Click this button to open the Select a Sample window, where you
can select which sample you want to view. The name of the
currently selected sample displays in the button.

ProteinArray Analysis
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Item Description

Click this button to export the data to an Excel workbook. Each
spreadsheet of raw data is opened as a sheet in the workbook.
The resulting workbook includes a sheet for each sample, a
sheet for all standards, a sheet for blanks, if used, and a sheet
for references if used.

Wiew a3
Excel Spreadshest

' > ScanArray Express with ProteinArray Analysis
ParkinElmer E
Run Standard Curve Plot | Concentration Bars | Fiatio Plat | Concentrations | § Raw Spreadshaet:_ Log | Help |
Quantitate I ‘ veon | Brand Sub | Blank Sub gm;%ﬁ Medion, | BrondSub | Blank Sub g,‘fgm%ﬂ; =
rdes | Anate 1D [ Anslte Mams Lo Mean tean Mean |htansit Median I edian Median Is
Analyze Y Irtensity Irtersity | o Intensity Intensity
ntensity Intensity
- IL-1a 1 IL-1a IL-1a 45749 3813 3728 386375 4717 3851 3976.25 402275 |no
e e -1 |2 IL-1h IL-1h 1827 11031 8627 75 86675 1779 10983 674625 8786 |no
Configure & File IL1Ra |3 [LARa IL-1Ra 12584 11855 1142225 11567 12724 11995 1158625 1733 no
Fil= IL-1R4 |4 IL-1F:4 IL-1R4 2635 2057 1752 | 2056 BEET45 2694 2113 |1857.333374 2132 |no
IL-1sRl |5 IL-1=RI IL-1=RI 335 254 181875 224325 3195 2601 1916.75 2340.25 |yes
Canfigur IL-1=RIl |6 IL-1=RIl IL-1=RIl 5317 4706 | 4484 666503 | 4663.333496 5287 4676 | 4476.333456 | 4854 666503 |no
IL-2 7 IL-2 IL-2 19925 19311 18522 1898775 20557 19943 1920175 19667 .5 |no
IL-2sRa |& IL-2zRa IL-2=Ra 8026 7416 E783 7383 G641 8031 | 7415.333486 8025 |no
Spot Viewer IL-3 £l IL-3 IL-3 10801 10012 998225 10056 9536 5747 8743 8816.75 |no
IL-4 10 IL-4 IL-4 16431 15687 15376.5 15441.5 15965 15164 14979.25 15044 |no
L5 1 IL-5 IL-5 1529 1157 1244 |1379.333374 1792 1120 1228 | 1363 333374 |no
IL-E 12 IL-6 IL-6 3251 2662 2214 260975 3034 2445 201578 24115 no
IL-GsR_ |13 |IL-BsR IL-6sR 21242 20652 28275 2066425 22582 M992|  21541.25 220225 na
IL-7 14 IL-7 IL-7 B783 B172 B065.25 B570.25 TOTE B4E7 6391.25 6592.25 |no
L& 15 IL-& IL-& 4305 3673 353125 401875 4349 3T 3602.5 4080 |yes
IL-10 16 IL-10 IL-10 BBSE B253 5731 |B210.B6E8503 BE39 BO36 | 5532.666503 | 6012333496 |no
IL-12p40 |17 IL-12p40 IL-12pd0 23737 22893 2275625 228395 24856 24012 239055 23888.75 |no
IL-12p70 |15 IL-12p70 IL-12p70 Tod5 6317 BS60.75 B743.5 7599 6865 6629.75 68125 no
IL-13 19 IL-13 IL-13 15485 14852 14567 14917 Q467 5864 857375 8923.75 |no
IL-15 |20 45 IL-15 2363 17549 127025 169275 2427 1823 13655 178775 o
IL-16 21 IL-16 IL-18 17905 17285 16592 17110 15641 15024 14366.75 14584.75 |no
IL-17 22 IL-17 IL-17 15832 15232 14571 15132 11620 11020 1040225 10963 |no
EGF 23 EGF EGF 21400 20823 1997725 20608.75 21676 21099 20318.28 2094775 |no
ENA-TE |24 ENA-78 EMA-7H 14874 14270 13603.75 1424525 14436 13832 1319375 13629 |no
FGF-b |25 FGF-h FGF-b 2555 1733 1563.25 1730 2040 1220 1074.5 1241.25 |no
G-CSF |26 G-CEF G-CEF 14164 13471 1342075 13705 1513 14420 14403.25 14887 .5 |no
GM-CSF |27 |GM-CSF GM-CSF 713 100 | 516566687 -526 ES6 73 | -800.666ES7 -510 |na
IFhl-g 28 IFM-g IFM-g 34834 34195 33500.5 3392425 35283 34644 33998.25 34421.75 |no
MCP-1 |28 MCP-1 MCP-1 35430 34774 3422625 3477275 36584 36225 35686.5 36243 |no
MCP-2 |30 MCP-2 MCP-2 12206 11629 11018.28 116705 12831 12254 11656.25 12307 .5 |no
MCP-3 |31 MCP-3 MCP-3 2675 2102 1451 2122 2687 2114 1478.5 21495 no
MG 32 I I 7532 6964 624425 B956.5 B783 62135 5515.75 B227 .5 no
MIP-1a |33 MIP-12 MIP-1a 6585 5764 SE15 5775 5470 4639 4525.25 4685.25 |no
MP-Th |34 |MP-1b MIP-1k 8997 5314 ES7S 719025 o195 8512 175 748675 N0 v
g | e
Restare Original J Sample: J Wiew as Excel
Sort Order ExpSamplel Spreadsheet

5.5.1 Information Provided in the Raw Spreadsheet Tab

The Raw Spreadsheet provides the following information:

Item Description

Analyte Lists the analytes in the same order as in the raw quantitation
file.

Analyte 1D Spot ID assigned to the spot.

Analyte Name

Mean Intensity

The text name assigned to the spot.

The mean signal for the spot.
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Item

Description

Background Sub
Mean Intensity

Blank Sub Mean
Intensity

Blank Sub
Background Sub
Mean Intensity

Median Intensity

Background Sub
Median Intensity

Blank Sub Median
Intensity

Blank Sub
Background Sub
Median Intensity

Is Outlier

Location

Outlier Method

The mean signal intensity for the spot, minus the background
signal intensity.

The mean signal intensity for the spot, minus the blank signal
intensity.

The background-subtracted mean signal minus the blank signal
intensity.

The median signal intensity for the spot.

The median signal intensity for the spot, minus the background
signal intensity.

The median signal intensity for the spot, minus the blank signal
intensity.

The background-subtracted median signal minus the blank
signal intensity.

Indicates whether or not the spot is an outlier (Yes/No).

The location of the block (row, column) the spot is in, then the
location of the spot (row, column) within the block.

Indicates the method used for outlier detection and removal
(e.g., MAD, spot status, quality criteria) to remove the spot.

5.6 Ratio to Reference Plot

If a reference sample was used, a Ratio to Reference Plot provides ratios of analyte
concentration to reference concentrations. This view lets you group by analyte or by
sample.
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You can zoom in and scroll up and down or left and right, zoom out, or zoom back to the
full display. Holding the mouse cursor over a data point brings up information about that
analyte.

' > ScanArray Express with ProteinArray Analysis

PerkinElmer A

Run Standard Curve Plot | Concentration Bars | Concenlrations | Raw Spreadshest | Ratio to Reference Plot | Log ‘ Help |

Scan J Ratios of Analyte Concertration to Reference Concentrations

Quantitate =
=
™

Analyze

Configure & File

3 45 73
|
|
|
|

Canfigure

2
|
[

Spot Viewer

Ratio of Analyte Concertration to Reference Concentration

15
Analgtes

Show/Hide Analptes | Show/Hide Experiment Samples | Properties | ZoomIn | Zoom Out | Zoom Full |

As with the Standard Curve Plot, you can show or hide analytes and show or hide
experiment samples. See the instructions on page 5-4.

5.6.1 Changing the Display Properties of the Ratio to Reference Plot

You can change the minimum and maximum dimensions of the y axis, group information
by analyte or by sample, and change the width of the bars.
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To change the properties

1. Inthe Ratio to Reference Plot tab, click Properties. The following window opens:

Ratio Plot Properties

Flot Boundaries

' awis masimn:

' awis minimum:

noxz

Dizplayed Information and Indicators:
Grouping of bars:
& Group by zample
i Group by analyte

Flat Markers

‘Width of bars [pixels]: 12

()8 Cancel

2.  Refer to Table 5-4 and edit the display properties that you want to remove or change.

Click OK when you’re finished.

Table 5-4: Ratio to Reference Plot Display Options

Item Description

Plot boundaries

You can change the value for the Y axis maximum and/or Y axis

minimum by entering a new value in the edit field of the one you
want to change.

Grouping of bars: Select Group by sample or Group by analyte.

Plot markers

To change the width of the bars, enter the number of pixels to
use. The default is 12 pixels.

5.7 Saving the Analysis Results

You can save the analysis results as a .CSV file, and save any plot as a JPEG or BMP file.
If you use the Save All command, the currently displayed standard curve plot, the
Concentrations Bar Graph, the Concentrations data spreadsheet, the raw spreadsheet, and

ratio plot (if there is one) are saved.

Note: If you choose to Save All, the only standard curve plot saved is the one currently
displayed. To save the curve plot for additional analytes, you must display a plot and
save it separately. See Saving a Standard Curve Plot on page 5-19.
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5.71 To Save All Results
To save the data using the Save All command

1.  On the ScanArray Express Configure & File menu, click File, then Save All. The
following message displays.

Saving All Section of Analysis Results

Az part of zaving, pou will need to enter file names
far the following portions of the analpsiz results:

Standard Curve Plot
Concentration Bars

R atio Plat

Concentrations [Analvsiz File)
Raw Spreadsheet

Cancel J

If you are testing curve fitting without samples (see Chapter 3), you will be prompted
to save the Standard Curve Plot. No analysis results or raw data tabs are created.

2. Click OK.

3. Inthe Save Analysis File window, enter a filename and click Save.

Save Analysis File E
Savein | ‘23 5 Point Test :| &= EF

18]7953 bottom(Std 4) ﬁ]?gas bottam(Exp 2) ﬁ']nnalysis
7953 top(Std 5) E?QBG top(Exp 1)

79584 bottom{Skd 2) ﬁ?%? bottomiExp 3)

7984 top(Std 3) )
7985 bottamiblank) 7988 battamiExp 5)
(%] 7985 topistd 13 E?QBE top{Exp 6)

Save aslype: | C5V [".cav) hdl Cancel

4. This saves the analysis results (Concentrations) spreadsheet as a .CSV file.

5. Inthe Save Standard Curve Plot window, enter a filename and click Save.

Save Standard Curve Plot E
Save jr: | ‘3 5 Point Test ¥ & £

J Aug 27 tests
] Test Results

Save as bype: |JPEG [*jpa) - Cancel
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6. In the Save Concentration Bar Plot window, enter a filename and click Save.
Save Concentration Bar Plot E
Savejr | ‘=4 5 Paint Test :| 4= |‘j<
Test Results
Analysis Curve 525
File: narne: |
Save as lype: | JPEG [*jpa] :| Cancel
|

This saves the bar graph as a JPEG file (default) or BMP file.

7. Inthe Save Ratio Plot window, enter a filename and click Save.

Save Ratio Plot E

Save ir: 3 5 Point Test :l 4= EF
Test Results

Analysis Curve 825

bar plat 827

Save as bype: |JPEG [*jpa) - Cancel

This saves the ratio to reference plot as a JPEG (default) or BMP file.

5.7.2 Saving the Concentrations Spreadsheet

Saving the Concentrations spreadsheet saves all of the analysis results as one .CSV file.
You can later open the saved CSV file from the ScanArray Express Configure & File
menu, recreating all of the Analysis tabs except the raw data spreadsheet.

To save the Concentrations spreadsheet

1.  Open the Concentrations tab.
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2.

3.

Click File, then Save or Save as.

Save Analysis File

Save i | ‘=3 5 Point Test

[=IE3

¥ & @&k E

79673 top(Std 5)
7954 battom(Std 2)
7954 top(std )
4| 7985 bottom(blank)
4] 7985 tap(std 1)

File name:

Save as type: | CSY [".cav)

(%] 7953 battom(Std 4) E?QSS bottom{Exp 2) Ennalysis July 21
37986 top(Exp 1 Ref) ] Analysis July 24

37 bottomiExp 3) Analysis July

37 top(Exp 4)
33 bottomiExp 5)
33 top(Exp &)

Analysis Fesults fol

hd

Save

Cancel
%

In the Save Analysis File window, enter a filename and select CSV as the file type.

The resulting .CSV file contains a separate section for each type of information; each
section starts and ends with a statement, for example BEGIN BLANK FILENAMES and
END BLANK FILENAMES. The sections include: Header, Blank file information,
Reference file information, Standard Files information, Experiment Files information,
Standard Curve Data, and Experiment Data.

5.7.3 Saving a Standard Curve Plot

The ProteinArray Analysis saves only the currently displayed Curve Plot, so if you want
to save the plot for one or more specific analytes, save each one separately.

To save a standard curve plot

1.

w

In the Standard Curve Plot tab, click Select Analyte. In the Select an Analyte
window that opens, select the analyte to display and save.

On the ScanArray Express Configure & File menu, click File, then click Save or

Save as.

Save Analysis Curve As

Save i | ‘=3 3 Paint Test

¥ & @&k E

[=IE3

#] AnalysisPegl

#] EGF Plot Peqg 1

#] 1L-2sRa plot pegl
#] Plok PEgL

File name:

Save as type: | JPEG [jpg)

Analyzis Curve for [L-1h

hd

Save

Cancel
%

In the Save Analysis Curve As window, enter a filename, for example “Analysis
Curve for IL-1a” and select JPEG or BMP as the file type.

Click Save.
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5.7.4 Saving the Concentration Bars

To save the concentration bars

1. Inthe Concentration Bars prepare the bar chart as you want to save it: that is, zoom
in or zoom out, and scroll so that the analytes or samples of interest are currently

displayed.
2. Onthe ScanArray Express Configure & File menu, click File, then click Save or
Save as.
Save Concentration Bar Plot E
Savein | ‘=3 5 Point Test :| &= £

Test Results
Analysis Curve 825

Save as bype: |JPEG [*jpa) - Cancel

3. Inthe Save Bar Plot As window, enter a filename, and select JPEG or BMP as the file
type.

4. Click Save.

5.7.5 Saving the Raw Data
You need to have Microsoft Excel installed on your computer to save the raw data.
To save the raw data spreadsheet

1. Display the Raw Spreadsheet tab. On the File & Configure menu, click File, then
Save or Save as.

2. Inthe Save Raw Spreadsheet File window, enter a filename and click Save.

Save Raw Spreadsheet File E
Saven | ‘24 5 Paint Test :| - =
Save as lype: | Microsoft Excel Workbook [*.#ls) Zl Cancel

This saves the spreadsheet as a Microsoft Excel Spreadsheet.
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5.7.6 File Header Information for a Spreadsheet

Before or after saving a spreadsheet, you can view the file header, which provides
information about the analysis, including the files used, the spot intensity and outlier
detection used, and the filenames of blank or reference samples if used.

Header Information for Spreadsheet
General Header [nformation:
File name:
File type: Analyziz Resultz File
Analyzis date & time: O7/28/2003 11:38: A
CAL file: C:A\Documents and SettingsiPeggy McCluretDeskta
Spot intengity uzed: Mean

Outlier detection methods: MAD, Footprint

Standards:
Short File Mame Path -

1 7985 top(Std 1).cav C:APAS Sampleshh Point Test

2 7984 bottom[Std 2].cav C:APAS Sampleshh Point Test

3 7984 top(Std 3).cav C:APAS Sampleshh Point Test -

| | B
Blanks:
File M ame Sample ID Sample Mame

1 C...A7985 bottom{blank).cav

References:

File M ame Sample ID Sample Mame

Samples:

File M ame Sample ID Sample Mame
1 C:..A7986 bottom[Exp 2).cav 7986 bottam...
2 CAPALATIEE top(Exp 1).cev 7986 top(Exp 1]
3 Lo AT987 bottom[Exp 3).cav 7987 bottam...
4 CAPAATIET top(Exp 4).cev 7987 top(Exp 4]
5 C:..\7988 bottom[Exp 5).cav 7988 bottam...
B C:APA.ATI8E top(Exp Bl.cey 7988 top(Exp B]

5.7.7 Printing a Plot
You can print any of the plots, with or without saving them.
To print a plot
1.  Open the tab for the plot you want to print.

2.  On the ScanArray Express Configure & File menu, click File, then Print.
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3.

In the Print window, specify the printer, the number of copies, and click OK.

Print
Frinter
Mame: :| Froperties...
Statuz:  Heady
Type: EPS0M Stylus COLOR 860
Wwhere:  USBOOT
Comment:
Frint range Copies
i+ - -
All Mumber of copies: 1 -
o Fages  from: b
Ijl - o Callate
o Selection
coen |

5.7.8 Closing without Saving

If you’ve already saved the information you want, or don’t want to save the information.
you can just close the ProteinArray Analysis results files.

To close without saving

1.

Click File on the Configure & File menu, then click Close All. The following
window opens. (Clicking Analyze or attempting to exit the ProteinArray Analysis
software while results are displayed opens the same window as a reminder if files are
not saved.)

Closing All Analysis Results

All open spreadsheets and plots are about to be clozed, and some of
the files have not been saved.

Wiould pou like ta zave any of the unzaved analyziz results?

Mo Cancel |

Click No to close without saving, or click Yes to save.
If you click Yes to save the files, the following window opens:

Saving Analysis Results E

| Uncheck & | oK Cancel |

Check the files you want to save and click OK.

5-22

ProteinArray Analysis



Reviewing Analysis Results Chapter 5

5.8 Opening Saved Analysis Results
To open saved analysis results
1. Inthe ScanArray Express Configure & File menu, select File, then Open File.
2. Inthe Open dialog box, for Files of Type, select Analysis Results - CSV.
3. Select the analysis results file that you want to reload and click Open.

The analysis results open, and all of the originally created tabs, except for the RAW Data
Spreadsheet, are recreated.

5.9 Using the ScanArray Express Features
To use the ScanArray Express features
1.  On the ScanArray Express Configure & File menu, click File.

2.  Click Open File, and select an image (.TIF or Raw file) to open. The image displays
in the Main Window, and spots display in the Spot Viewer as you move around the
image.
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Chapter Summary

Overview A-1
Outlier Detection  A-1
Standard Curves A-4

A1 Overview

This chapter describes the algorithms used for fitting standard curves, and provides the
equations used for detecting and removing outliers.

A.2 Outlier Detection

Three methods are provided for identifying and removing outliers from the replicate spots.
One, two, or all three methods can be selected. If two or three methods are selected, any
spot that is identified as an outlier by any of the methods is removed from analysis.

A.2.1 Median Absolute Deviation (MAD)

This method requires three or more replicate spots. Using the MAD algorithm, the
software first calculates a MAD-based score for each replicate spot. A spot is considered
an outlier if the MAD-based score is not within specified limits. If a blank sample(s) is
selected for the analysis, the ProteinArray Analysis uses the blank-subtracted values for
this method of outlier detection.

First, the ProteinArray Analysis software calculates the Median Absolute Deviation
(MAD) based on the following formula:

MAD = Median {|x; - x|, |x, - x|, ....., |x, - x|} where
. X1, Xy, ....., X, are the spot intensities of the replicate spots
. X is the median value of {xy, x,, ....., Xt

Next, the software calculates a MAD-based score M; for each data point x;, using the
following formula:

M, = 0.6745 * (x; - x) / MAD
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A data point is considered an outlier if the M; value falls outside plus or minus M, as
specified in the MAD Outlier Score in the ScanArray Express Application Settings
window. The default value for the MAD settings M, is plus or minus 3. The default
settings can be used for most analyses.

A.2.1.1 Changing the MAD Score Cutoff
The MAD score can be specified in the ScanArray Express Applications Settings.
To specify a MAD score cutoff

1.  On the ScanArray Express Main Window, under Configure & File, click Configure,
then Application Settings. The following window opens.

2. Click the MAD tab.
Application Settings

Quantitation

i Other

1T
Informatics | i

MAD Outlier Score

I awirnum ’3_

cocet_|

3. Enter a value in the Maximum field, and click OK.

A.2.2 Spot Status

Using spot status from the quantitation files, any spot with a status other than “good” or
“found” are considered outliers.

In the Flags column of the quantitation file, the spot status is indicated by a number: 0 =
found, 1 = not found, 2 = absent, 3= good, and 4= bad. In the analysis results, the
replicates column indicates the number of good spots used for each analyte in the analysis.
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A.2.3 Spot Quality Measures

This method is based on footprint, Signal-to-noise ratio, or Signal-to-background values,
as specified in the Set Quality Criteria window from within the Analysis wizard. (See
Section 3.5.2, Outlier Detection and Removal.) This method uses the data columns in the
quantitation files, which are not blank-subtracted values.

Footprint. A spot is considered an outlier if the footprint for the spot is larger than the
maximum footprint value specified in the Set Quality Criteria window. Using “Footprint”
is not available if the standard and sample raw data are GPR files rather than CSV files.

Signal-to-noise ratio. A spot is considered an outlier if the signal to noise ratio value for
the spot is less than the user-defined minimum.

Signal to background. Uses the values for two parameters, “signal lower limit” and
“multiplier.” A spot is considered an outlier if spot intensity is less than the multiplier
times the spot background, or spot intensity is less than the spot background plus the lower
limit.
By default, the spot quality criteria are as follows:

. Foot print (maximum) = 100 microns

. Signal to noise ratio (minimum) = 3

. Signal to background: Lower limit = 400; Multiplier = 1.7

The criteria can be changed from within the Analysis Wizard.

Next to each quality measurement below are its raw measurement and criterion for
marking spots as “good.”

Table A-1: Quality Measurement Formulas

Quality Raw Measurement Calculation Srlterlc,),n for marking spots as
Measurement Good
Footprint For each spot, calculate the difference Spots with a calculated footprint less than the

Signal to Noise

between the center of the nominal spots and
the center of the found spot, then shift the
nominal spots by the difference. Let the
shifted nominal position be (X,Y), the found
position to be (x,y), the footprint is the square
root of :

V(X-x)?+(Y-y)f

Median spot intensity/standard deviation of
background intensity.

maximum specified in the application settings
are good.

For example, suppose the maximum footprint
configured is 100 microns and a spot has a
footprint of 101 microns, the spot is
considered an outlier.

Spots with a signal to noise ratio greater than
the minimum specified in the application
settings are good.

For example, suppose the Minimum Signal to
noise ratio configured is 3.0, and a spot has a
signal to noise ratio of 2.5, the spot is
considered an outlier.
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Quality

Raw Measurement Calculation
Measurement

Criterion for marking spots as
“Good”

Signal to background This method is based on the difference
between the spot signal intensity and the
background intensity. It is calculated as
follows:

Multiplier =M
Lower Limit = L
r{ = M x background mean

r, = L + background mean

Spots with a mean greater than ryand a
mean greater than r, are marked good.

For example, suppose the configured values
are as follows:

Multiplier M = 1.7
Lower Limit L = 400

If a spot has:

Mean Intensity = 880, and
Background mean intensity = 500, then

r1 =850 and r2 = 900.

Here, the mean spot signal intensity is less
than r2 and therefore the spot is treated as
an outlier.

NOTE: This method of handling outliers is
particularly useful for quantitation files
generated from arrays that had relatively
high background.

A.3 Standard Curves

The ProteinArray Analysis provides four models for generating a standard curve from the
known concentration data points. The curve is generated by interpolating between the data
points of known concentration. The different methods require a minimum of standards, as

follows:

Curve Fitting Method(s)

Minimum Number of Standards

Linear Regression
Cubic Spline, B-spline

Logistic Curve

Three or more standards
Four or more standards

Five or more standards

A.3.1 Extrapolating the Standard Curve

If any of the experimental data points lie outside the range of the standard sample data
points, the curve line is extended as needed to the experimental data point. For linear
regression, the straight curve line is extended in each direction as needed. For Cubic
spline, and B-spline methods, the line is extended in both directions as a straight line, with
slope equal to that of the curve at the last data points. For the logistic curve model, the

curve itself is extended.
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A.3.2 Linear Regression Curve

Using the linear regression method, the ProteinArray Analysis fits a straight line of the
form f{x) = a+b*x through the standard sample data points, which minimizes the sum of
the square of the vertical distances between the data points and the line. Linear regression
is the only method available for analysis with as few as three standards.

The software calculates the coefficient of correlation (r value), indicating the Goodness of
Fit.

A.3.3 Cubic Spline Curve

Using the Cubic Spline method, the ProteinArray Analysis fits a smooth curve through all
of the standard data points. The standard curve is generated from separate cubic segments
between each pair of data points, which are connected together. The slopes and the
curvature are continuous at the standard data points. The curve is generated only if the
analyte has four or more data points.

Cubic spline is an interpolation algorithm, so the curve passes through all of the standard
data points.

A.3.4 B-Spline Curve

Using the B-Spline method, the ProteinArray Analysis fits a smooth curve through the
standard data in the same manner as the cubic spline method does, but the curve need not
pass through all of the standard data points.

The software calculates the coefficient of correlation (r value), indicating the Goodness of
Fit. If there are not at least four data points, no curve is generated.

A.3.5 Four Parameter Logistic Curve

Using the logistic curve method, the ProteinArray Analysis fits an S-shaped curve through
the standard points based on the following equation:

F(x) = a/(1 + b exp(-cx)) + d
Where

a = Curve range (maximum intensity - minimum intensity)
b = parameter based on inflection point (IC50)

¢ = slope related parameter

d = minimum intensity

User Manual
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Fitting a logistic curve requires initial guesses for the coefficients a, b, ¢, and d. The
software can make these initial guesses automatically, or you can enter specific values for
the initial estimates in the Curve Fit Type and Parameters window when setting up the
analysis. In addition, you can fix one or more of the coefficient values.

Logiztic curve equation: V=i./1 + B exp[-Cx]] + D
How would pou like ta et the values for the parameters &, B, C, and D7
% Usge default starting values for the parameters, then et the software adjust them to find the best it
£ Choose the starting values for the parameters, and also choose which of them can be adjusted
by the zoftware
Starting walue for parameter A: DO0000 & Letthe software adjust this value
o K.eep this walue fized
Starting walue for parameter B: Q00000 Let the software adjust this value
o K.eep this walue fized
Starting value for parameter C: Q00000 Let the software adiust this valus
o Keep this walue fized
Starting walue for parameter D: O00000 7 Let the software adjust this value
o K.eep this walue fized
I~ &pply these settings to all analytes Cancel

When the software automatically generates the values, it runs through several iterations to
find the best values for coefficients using the least squares method. When specific values
for the settings are entered in the edit fields, the software will use them as initial values
and try to fine-tune them to get the best results, unless the Fixed box is checked. In that
event, the software will use the values as specified.

The software calculates the coefficient of correlation (r value), indicating the Goodness of
Fit. If there are not at least five data points, no curve is generated

Goodness of fit is measured by Correlation Coefficient, which is defined as:
r=Y((S-S)/58)
Where S; = 2(Y - Y;)2;1=1tonand Y is the mean of n data points.

And

S, =2 (Y;- f(X;))2, the deviation from the fitting curve.
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Chapter Summary

Overview B-1

Preparing the .CAL File B-1
Example CAL file B-3
Creating a .CAL File B-4

B.1 Overview

The .CAL file is a text file that specifies each analyte to be included in the analysis, its
concentration in the standard samples, and the normal range (upper and lower thresholds)
for the analyte. Any analyte not included in the .CAL file is not included in the analysis
and not shown anywhere in the ProteinArray Analysis software.

B.2 Preparing the .CAL File

B.2.1 File Format

The CAL file must be saved as a text file with a .CAL filename extension. The CAL file
has two sections, the header section and data section (see Figure B-1).

B.2.1.1 Description of the Header Section

The header section begins with “Begin Header” and ends with “End Header” The
following table describes the fields in the header.

Field Description

Type=Protein Array This is a required field.
Calibration File.

Version = 1.0 This is the version of the file.

Description Provides a brief description of the file: what type of data, or any
additional comments.
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Figure B-1 is an example of a typical .CAL file.

ﬂ ExampleCalFile.cal - Motepad

File Edit Format Help

=10l x|

|Eegin Header

Tvype= Protein Array Calibration file
Version =1.0

Description = Examwple of calibration file
End Header

Begin Data

IL-1a, name, pgifml, 8,31, 125,500, ,,,,10,400
IL-1h, nawe, pgsfml,8,31,125, 500, ,,,,10,400
IL-1r, nawe, py/ml,8,31,125,500,,,,,10,400
IL-2,name, pgiml,8,31,125, 500, ,,,,10,400
IL-3,name, pg/ml,3,31,125,500,,,,, 10,400
IL-4, name, py/mwl, 8,31, 125, 500,,,,,10,400
IL-5,name, pg/ml,d,31,125,500,,,,, 10,400
End Data

4]

ID, Nagoe, Unitc, 3tdl, 3cd2, 3cd3, 3cdgd, 3cd5, 3cdé, 3cd7?, 32d38, Lower Threshold, Upper Threshold

|»

Figure B—1 Example of a CAL File

B.2.1.2 Description of the Data Section

The data section begins with “Begin Data” and ends with “End Data” The following table

describes the header section.

Record Description

Header Row This is required, it describes the order that data is entered for each
record. All records must follow the order described in the header row.

Records A record for each analyte provides the analyte name, units of

measurement, data for the standard concentrations, and the normal

range (upper and lower thresholds) if applicable.

B.2.1.3 Formatting Rules

The CAL file must follow these formatting rules:

. The fields must be separated by commas.

. There are four acceptable strings for entering concentration units in the Unit field. If

any other unit is specified, the analysis will not proceed.

*  pg/ml
*  picograms/milliliter
. ng/ml

. nanograms/milliliter
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. The concentration values for the “Lower Threshold,” and “Upper Threshold” fields
are optional, and you may leave the columns for these fields blank.

. Negative values are not allowed for the standard concentrations and for the normal
ranges. If the .CAL file has any negative values, the ProteinArray Analysis will not
proceed.

. The concentrations for the standards must be in the increasing order.

. The fields in the .CAL file may be put in double quotes. Since the fields are comma-
delimited, an analyte that includes a comma in its name can be put into double
quotes, so that the comma is recognized as part of the name and not as a delimiter. A
comma after the closing quote is the delimiter.

. Do not use any Greek characters like o, B, %, or u in the calibration file. Instead, spell
the character if it is part of an analyte ID or some other data. For example, enter “IL-
la” as “IL-1lalpha”)

. The file must be saved as a text file and saved with a .CAL extension

B.3 Example CAL file

Begin Header

Type= Protein Array Calibration File
Version =1.0

Description = Example of calibration file
End Header

Begin Data
ID,Name,Unit,Std1,Std2,Std3,Std4,Std5,Std6,Std7,Std8,Lower Threshold, Upper
Threshold
IL-1a,IL-1a,pg/ml1,300,600,1500,3750,7500,,,,1000,2000
IL-1b,IL-1b,pg/ml,128,256,640,1600,3200,,,,100,3000
IL-1Ra,IL-1Ra,pg/ml,180,360,900,2250,4500,,,,100,300
IL-1R4,IL-1R4,pg/ml1,200,400,1000,2500,5000.,,,.,,
IL-1sRLIL-1sRI,pg/ml,110,220,550,1375,2750,,,,500,600
IL-1sRILIL-1sRII,pg/ml,400,800,2000,5000,10000,,,,,
IL-2,IL-2,pg/ml1,200,400,1000,2500,5000.,,,,,
IL-2sRa,IL-2sRa,pg/ml,600,1200,3000,7500,15000,,.,,
1L-3,1L-3,pg/ml,300,600,1500,3750,7500,,,.,,
1L-4,IL-4,pg/m1,300,600,1500,3750,7500.,,,,,
IL-5,IL-5,pg/ml1,36,72,180,450,900.,,,.,
IL-6,IL-6,pg/ml1,320,640,1600,4000,8000,,,,,
IL-6sR,IL-6sR,pg/ml,80,160,400,1000,2000.,,,.,,
IL-7,IL-7,pg/ml,26,52,130,325,650,,,,,
IL-8,IL-8,pg/ml,22,44,110,275,550.,,,.,
IL-10,IL-10,pg/m1,100,200,500,1250,2500,,,,,
IL-12p40,IL-12p40,pg/ml,5,10,25,62.5,125,,,,,
IL-12p70,IL-12p70,pg/ml,500,1000,2500,6250,12500,,,.,,
IL-13,1L-13,pg/ml1,4000,8000,20000,50000,100000.,.,,,
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IL-15,IL-15,pg/ml,30,60,150,375,750,,.,,
IL-16,IL-16,pg/ml1,640,1280,3200,8000,16000,,,,,
IL-17,IL-17,pg/m1,3000,6000,15000,37500,75000.,,,.,,
EGF,EGF,pg/ml,240,480,1200,3000,6000,,,,
ENA-78,ENA-78,pg/ml,480,960,2400,6000,12000,,,,,
FGF-b,FGF-b,pg/ml1,2500,5000,12500,31250,62500,,,,,
G-CSF,G-CSF,pg/ml,50,100,250,625,1250,,,.,
GM-CSF,GM-CSF,pg/ml,360,720,1800,4500,9000,.,,,
IFN-g,IFN-g,pg/ml,640,1280,3200,8000,16000,,,,,
MCP-1,MCP-1,pg/ml,1600,3200,8000,20000,40000,,.,,
MCP-2,MCP-2,pg/ml,240,480,1200,3000,6000,,,,,
MCP-3,MCP-3,pg/ml,40,80,200,500,1000,,,,,
MIGMIG,pg/ml,140,280,700,1750,3500,,.,,
MIP-1a,MIP-1a,pg/ml,40,80,200,500,1000,,,,,
MIP-1b,MIP-1b,pg/ml,80,160,400,1000,2000,,,,,
MIP-3a,MIP-3a,pg/ml,260,520,1300,3250,6500,,,,,
RANTES,RANTES,pg/ml,60,120,300,750,1500,,,,,
sTNF-RI,sTNF-RI,pg/ml,2500,5000,12500,31250,62500,,.,,
sTNF-RII,sTNF-RII,pg/ml,1400,2800,7000,17500,35000,,,,,
TARC,TARC,pg/ml,90,180,450,1125,2250,,,,,

TNF-a, TNF-a,pg/ml,1600,3200,8000,20000,40000,,,,,
TNF-b,TNF-b,pg/ml,160,320,800,2000,4000,,,,,
VEGF,VEGF,pg/ml,100,200,500,1250,2500,,,.,
mMIP-1a,mMIP-1a,pg/ml,0,0,0,,0,,,,,

1X PBS,1X PBS,pg/ml,0,0,0,,0..,,,
Biotin-1,Biotin-1,pg/ml,0,0,0.,0..,,,
Biotin-2,Biotin-2,pg/ml,0,0,0,,0.,.,,,
Biotin-3,Biotin-3,pg/ml,0,0,0,,0,.,,,
Biotin-4,Biotin-4,pg/ml,0,0,0,,0.,.,,,

End Data

B.4 Creating a .CAL File

You can create the .CAL file for your analysis using Microsoft Notepad. The easiest way
is probably to start with an existing .CAL file similar to your needs, or one of the sample

.CAL files included on the ProteinArray Analysis CD-ROM.

To create a .CAL file

1.  Open Microsoft Notepad (select the Start menu on the Windows taskbar, then
Programs, Accessories, Notepad). You will have an untitled, blank file.

2.  Open an existing .CAL file to use as a starting point.

3. Copy the existing .CAL file, and paste it into your blank file.
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4. Inthe Begin Data section, make the necessary changes in analyte names,
concentrations, and thresholds. Add any additional analytes, or remove the lines for
analytes you don’t need. The number of fields for each analyte must equal the
number of fields in the header row of the data section.

5.  Click File, Save as on the Notepad menu.

6. In the Save as window that opens, in the Save in field find the directory where you
want to save the file. In the File name: field, enter a meaningful name for the file,
including “.CAL” as a filename extension.

7. Inthe Save as type: field, select A11 Files, and click Save.
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Analysis Application

Appendix Summary

Overview C-1
Installing the Software C-1

CA Overview

The ProteinArray Analysis application is an add-on module for the ScanArray Express
software. If you change PC’s, or need to remove or reinstall the software for any reason,
the software is provided on a CD with an installation “wizard” to guide you through the
process of installing the software (see Figures C-1 and C-2).

f Note: You must install ScanArray Express first, before installing ProteinArray Analysis.

C.2 Installing the Software
To install the software
1. Install the ScanArray Express application.

2.  Insert the ProteinArray Analysis software CD-ROM into the CD drive of your
computer.

3. Ifthe installation does not start automatically, use Explorer or the My Computer
icon to find the CD-ROM drive. Click on the CD-ROM drive and find the program
Setup.exe. Double-click on the program name or icon. The InstallShield Wizard
opens (see Figure C-1).
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Proteinfrray Analysis Module Install ﬂ

Welcome to the InstallShield Wizard for
Proteinfuray Analpziz Module

The InstalShield® Wizard will install Proteinderay Analysis
Module on your computer. Ta continue, click Next.

Cancel |

Figure C-1 The InstallShield Wizard screen for installing ProteinArray Analysis

4. Follow the on-screen prompts.

ProteinfArray Analysis Module Install

Setup Status

Froteinduray Analyziz Module Setup i performing the requested operations.

Ingtalling:

C:h. MScandmray ExpresshHelphProteindrrayR eleaseh otes doc

8h%

|mztallShield

Cancel

Figure C-2 Setup Status - installing ProteinArray Analysis
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5. When the installation is complete, restart your PC (Figure C-3).

Proteinfrray Analysis Module Install

InstallShield Wizard Complete

Setup has finished inztaling Proteindrag Analysis Module on
woLr compuker,

¥ Read the Proteindray &nalpsis FeadMe. b

< Back | Finizh I [Cance]

Figure C-3 Installation Complete.
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Glossary

Analyte

Analyte ID

Analyte Name

Blank Sample

Block
BMP File

CAL File

GAL File
GPR File

JPEG File
Experiment Samples
Reference Sample
Replicate Spots
Replicate Samples
Sample ID

Sample Name

The protein analyzed by an experiment.

A short text name for the analyte printed on the microarray. This is similar to the gene ID
for a spot on a DNA microarray.

A text description for the analyte printed on the substrate.

One sample that has a zero concentration of the analytes that is used to determine the
background signal. A blank sample can have one to four replicates.

On the microarray, a group of spots physically separated from other spots.
A bitmap file format for saving images.

A file created by the user to list each analyte, its known concentration in standard
samples, and it normal range.

(GenePix Array List) For protein microarrays, a GAL file specifies the analyte ID and
name for each spot on the microarray; also specifies the block parameters of the array
such as row and column spacing, absolute position of a block, and spot diameter.

(GenePix Results) A text file which contains the results for each spot from the
quantitation of an image, including spot foreground mean, spot foreground median,
background mean, background median, background subtracted mean, etc.\

(Joint Photographic Experts Group) A file format for saving images. This format uses
less space than a BMP (bitmap) file of the same image.

Those samples with unknown concentrations of analyte. An experiment sample can
have one to four replicates.

One sample that is used to determine the relative concentration of proteins in
subsequent test samples. A reference sample can have one to four replicates.

Multiple spots printed with the same analyte in the same concentration. These spots
have the same ID and name.

The data set produced using the same sample multiple times on the same type of
protein microarray.

A short text assigned to a sample for identifying the sample during the analysis. This is
similar to the gene ID assigned for a printed spot.

A text description assigned for a sample.




Sample Replicates

Standard Curve

Standard Samples

See Replicate Samples.

The curve generated by interpolating the data points of known analyte concentrations
(standards). Curve fit algorithms are used to generate the standard curve from known
concentration data points. The standard curve is then used for calculating the
concentration of analytes in experimental samples

Those samples with known concentrations of analyte.
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