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Preface

P r e f a c e  S u m m a r y
Contents of This Manual   vi
Conventions Used in This Manual   vi

Contents of This Manual

This User Manual includes the following contents:

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.

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
U s e r  M a n u a l  v i



P re f a c e P re f a c e
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.
v i i



C h a p t e rIntroduction

C h a p t e r  S u m m a r y
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.

1
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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.
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1.3.2 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. 

1.3.3 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.

1.3.4 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.

1.3.5 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.

1.3.6 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.
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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. 
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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. 

2
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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.

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

Figure 2–1 The ScanArray Express Main Window

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

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

!
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.

Click here
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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. 

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. 

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.

Steps for
entering 
analysis data and
options
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2.4 Start: Entering Your Data 
To start entering the data

1. On the Analysis - 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.

2.4.1 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. In the Analysis - Basic Information window, click Browse. See Figure 2-3.

Figure 2–3 The Analysis Wizard, Basic Information Window

Click
hereStep 2
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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.

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.
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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.

Figure 2–5 Analysis - View CAL Standards Window

CAL File

Step 3
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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.

Figure 2–6 Analysis - View CAL Thresholds window

CAL File
Step 4
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2.4.4 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. 

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. In the Analysis - Spot Data Algorithms window, select Mean Intensity under Spot 
signal data to use for analysis.

Figure 2–7 Analysis - Spot Data Algorithms Window

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.

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

Step 5

Spot signal
data

Outlier
Detection
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2.4.4.1 More about Spot Signal Data

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

Figure 2–8 The CSV (Quantitation) File

Median
intensity

Mean
intensity Background subtracted

median intensity

Background subtracted
mean intensity
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2.4.5 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. In the Analysis - Curve Fit Algorithms window, select the first analyte, 
IL-1a, by clicking it with the mouse (Figure 2-9). 

Figure 2–9 Analysis - Curve Fit Algorithms Window

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

Continue with Step 2.

Selected
analyte

Step 6
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2. Click Edit. The Curve Fit Type and Parameters window opens.

Figure 2–10 Curve Fit Type and Parameters Window

3. 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).

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

5. 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).

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

7. 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).

8. Select the fourth analyte, IL-1R4, by clicking it with the mouse. Click Edit.

9. 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).

Figure 2–11 Selected Curve Fit Types

Click here

Curve fit types
selected in 
steps 3 to 9.
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2.4.6 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. 

To select Standards Data

1. In the Analysis - Standards Data window, click Add. 

Figure 2–12 The Analysis - Standards Data Window

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

Step 7
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2. In the Add Standards window, select the first standard file, Standard 1 as shown 
in Figure 2-13. 

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, Standard1, 
- press the Shift key, and click the file Standard5. 
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.

Figure 2–14 Adding Several Standards Files

6. If necessary, 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. Select any file in the Standards Data window to activate the View Spot Data button.

2. 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. 

3. When you are finished, click OK to close the window.
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2.4.7 Blank and Reference Data 

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).

Figure 2–15 Analysis - Blank and Reference Data Window

Step 8
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2.4.7.1 Adding Blank Samples

To add a blank sample

1. In the 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.

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).

Figure 2–17 Spot Intensity Values Window
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2. Click OK to close the window.

2.4.7.2 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).

Figure 2–18 Add References Window

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

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 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.) 
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2.4.8 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. 

To select Samples Data

1. In the Analysis - Samples Data window, click Add.

Figure 2–19 Analysis - Samples Data Window

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

Step 9
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2. In the Add Experimental Samples window, you can select all of the sample files 
together: 
- Click the top file in the list, ExpSample1, press the Shift key, and click 
the last file in the list, ExpSample5). See Figure 2-20.

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. In the Analysis - Samples Data window, click the filename of the sample for which 
you want to assign a Sample ID and Name.
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2. Click Edit Sample ID and Name. The Edit Sample ID and Name window opens.

Figure 2–21 Edit Sample ID and Name window

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. 

4. Click OK. Repeat steps 1 to 3 for each sample replicate.

2.5 Running the Analysis

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. In the 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.

2.6 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.

!
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 .xls 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.
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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.

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

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.

Concentrations information
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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.

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

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.

Hold the mouse cursor
over a bar to see 
 information for that
 analyte
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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.

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

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. 

Click this button to open a new Excel workbook. Each 
spreadsheet of raw data is exported as a sheet in the workbook. 
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. 

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

Figure 2–25 A Standard Plot Curve with Default Display Properties

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 
standard deviation for replicate samples is shown with an error 
bar (a black “I-beam” through the tick mark). 

Algorithm
used and

Name of
currently
selected analyte

Click here 
to change
analyte

Hold the
mouse over
a data point
to bring up
information
about that
data point.

goodness- of- fit
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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.

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. In the 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. 

2. Click OK. The tab displays the curve plot for the selected analyte (shown in Figure 
2-27).

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 
window where you can check any samples to display or uncheck 
any samples that you do not want to display.
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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.

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

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.

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

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. 

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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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. In the Main Window, click Analyze. 

The ProteinArray Analysis wizard opens.

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

3
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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. 

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. 

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. 
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2. In the 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.

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.

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: 
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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.

The raw data is automatically saved after the analysis as an Excel spreadsheet with the 
filename you provide here.
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3.4 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. 

Figure 3–3 The Concentration Information for Standards

CAL File
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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.

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.”

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

• Mean intensity
• Median intensity
• Background subtracted mean intensity
• Background subtracted median intensity

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.

Figure 3–5 The Spot Data Algorithms Window

2. 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:

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

Figure 3–6 Example of a .CSV (Quantitation Results) File

Median
intensity

Mean
intensity Background subtracted

median intensity
Background subtracted
mean intensity
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Table 3-1: Spot Signal Data in a .CSV File

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.

Figure 3–7 Example of a .GPR (Quantitation Results) File

Table 3-2: Spot Signal Data in a .GPR File

Spot Data 
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 
subtracted mean 
intensity

Uses the data column “Ch1 mean-B”, the mean intensity of the 
spots minus the background intensity. 

Background 
subtracted median 
intensity

Uses the data column “Ch1 median-B”, the median intensity of 
the spot minus the background intensity.

Spot Data 
Algorithm Description

Mean Uses the data column “F543 Mean”, the mean signal for the 
spot.

F543 MeanF543 MedianF543 Mean - B543 F543 Mean - B543
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3.6.2 Outlier Detection and Removal

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.

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

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

Background 
subtracted mean 
intensity

Uses the data column “F543 Mean”, the mean intensity of the 
spot minus data column “B543”, the background intensity.

Background 
subtracted median 
intensity

Uses the data column “F543 Median”, the mean intensity of the 
spots, minus ”B543 Median”, the background intensity. 

Spot Data 
Algorithm Description

Spot status in Flags column
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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.

3. Refer to Table 3-3 and select the quality measurements you want to use. 

4. Click OK when finished.

Spot Status .CSV File .GPR File

Good 3 100

Bad 4 -100

Found 0 0

Not Found 1 -50

Absent 2 -75

Method

Values for selected method
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Table 3-3: Quality Measurements

3.7 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.

Item Description

Quality 
measurement 
method

Select one of the methods below.

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

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

Signal-to-noise 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. 

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

Quality 
Measurement 
Parameters

The following fields will be enabled, or dimmed and unavailable for 
selection, depending on which method you select: 

Maximum footprint 
(µm)

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.

Minimum signal-to-
noise ratio:

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

Lower limit: For Signal-to-background method. Valid values are 0 through 64,000.
More accurate spot intensities can be produced with a low intensity, 
uniform background around all spots. The default setting is 400.

Multiplier For Signal-to-background method. The valid values are 1 through 
65000. The default setting is 1.7.
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To select a curve fit algorithm

1. 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. 

Figure 3–8 The Curve Fit Algorithms Window

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

Selected
analyte
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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).

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

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

Item Description

Linear Regression 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.

Cubic Spline 
Interpolation

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.

B-spline Curve 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.

Logistic Curve 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.

Logistic 
Parameters

Automatically 
generate

Use settings below

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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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 Std8, as shown in the following 
example .CAL file:

Apply these 
settings to all 
analytes

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

Item Description

ID,Name,Unit,Std1,Std2,Std3,Std4,Std5,Std6,Std7,Std8,Lower 
Threshold, Upper Threshold
IL-1a,IL-1a,pg/ml,300,600,1500,3750,7500,,,,1000,2000
IL-1b,IL-1b,pg/ml,128,256,640,1600,3200,,,,100,3000

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

1. In the Analysis - Standards Data window, click Add. 

Figure 3–9 The Standards Data Window

2. In the 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. 

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. 

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”) .

Figure 3–10 The Blank and Reference Data Window

3.9.1 Blank Samples

To add a blank sample

1. In the 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.

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

4. In the 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. In the 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.

2. Select your reference sample(s).

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

4. 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. 
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5. In the 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. In the 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. 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. In the Analysis - Samples Data window, click Add.

Figure 3–11 Analysis - Samples Data Window

2. 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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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. In the 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.

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

To view spot data for the samples

1. Click View Spot Data. 
In the Spot Intensity Values window, you can view and verify spot data for the 
samples. 

2. Click OK to close the window.

3.11 Saving the Settings

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. In the Analysis - Save Settings window, click Save File Set As.

Figure 3–12 The Save Settings Window

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

4. In the Analysis - Save Settings window, click Save Protocol As.

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

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"). 

!
Note: For a complete description of the analysis results, see Chapter 5, “Viewing the 
Results.” 
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4.1 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. 

4.2 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. In the Main Window, click Analyze. 

!
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. 

4
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3. In the Analysis - Start window, select Start with a protocol. 

Figure 4–1 The Analysis - Start Window

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

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).

The button displays
the name of the
selected protocol. The button

displays
the name
of the
selected
file set.
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5. To select a file set, click Select a file set.

6. In the 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. 

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

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

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.

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. In the 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.

4.4 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. In the 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. In the Analysis - Save Settings window, click Save File Set As.

6. In the File Set Name and Description window, enter a name for the file set and an 
optional 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. In the Analysis - Save Settings window, click one of the following:
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• 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).

5. 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. Click Analyze on the ScanArray Express Main Window.

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

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

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

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

2. 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.

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

!
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. 

5
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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.

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

Figure 5–1 A Standard Curve Plot with Default Display Properties

Item Description

Standard data points

Each standard data point is indicated by a purple diamond. The 
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 
error bars for replicate samples are a black “I-beam” through the 
tick mark. These indicators are customizable - see section 5.2.4.

Currently
selected
analyte

Hold the mouse
cursor over a
data point to
bring up 
information about
that data point.

Algorithm
used and
goodness-of-fit
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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.

5.2.1 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)

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

Concentration 
(pg/ml)

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.

Plot Information

(Goodness-of-fit)

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.

Buttons

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

Show/Hide 
Experiment 
Samples

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. 

Properties 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.

Zoom in, Zoom out, 
Zoom Full

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. In the 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).

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.

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.

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. 
U s e r  M a n u a l 5-5



C h a p t e r  5 R e v i e w i n g  A n a l y s i s  R e s u l t s
To change the plot curve properties

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

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)

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.

Standards (purple 
diamonds)

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.

Calculated curve Displays the standard curve as a blue line.
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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.

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

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

Goodness of Fit 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.

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

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

Item Description
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Figure 5–2 Concentration Bars 

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.

5.3.1 Information Provided by the Concentration Bars 

The Concentration Bars tab displays the following information:

Item Description

Concentrations (pg/
ml)

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). 

Samples, (Grouped 
by Analyte or 
Grouped by 
Sample)

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

Normal Range Displays in green, only when grouping by analyte.

Normal
range

Error bar

Concentration
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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. In the Concentration Bars tab, click Properties. The following window opens.

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

Show/Hide 
Analytes

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. 

Show/Hide 
Experiment 
Samples

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.

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

Item Description
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Table 5-3: Concentration Bars Display Options

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

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 
range

If upper and lower thresholds were specified in the CAL file, 
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. 
of replicates

Check this box to show the standard deviation of each analyte as 
a black bar. 

Plot Markers:

Width of bars 
(pixels)

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

Item Description

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

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

Analyte ID The analyte ID assigned for the spot.

Analyte Name The analyte name assigned for the spot.

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

Concentration at 
Upper error

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

Concentration at 
Lower error

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

High/Low/Normal 
(or NA)

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.

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

Ratio to Reference 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”.

Mean of Intensities 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.

Std Dev of 
Intensities

This is the standard deviation of the replicate spots.

Number of 
Replicates Used

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

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

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

Item Description

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.

Item Description
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5.5.1 Information Provided in the Raw Spreadsheet Tab

The Raw Spreadsheet provides the following information:

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.

Item Description

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

Analyte ID Spot ID assigned to the spot.

Analyte Name The text name assigned to the spot.

Mean Intensity The mean signal for the spot.

Item Description
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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.

Background Sub 
Mean Intensity

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

Blank Sub Mean 
Intensity

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

Blank Sub 
Background Sub 
Mean Intensity

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

Median Intensity The median signal intensity for the spot.

Background Sub 
Median Intensity

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

Blank Sub Median 
Intensity

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

Blank Sub 
Background Sub 
Median Intensity

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

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

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

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

Item Description
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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. 

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. In the Ratio to Reference Plot tab, click Properties. The following window opens:

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

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. 

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.

!
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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5.7.1 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.

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. In the Save Analysis File window, enter a filename and click Save.

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

5. In the Save Standard Curve Plot window, enter a filename and click Save.
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This saves the currently displayed curve plot as a JPEG file (default) or BMP file. 

6. In the Save Concentration Bar Plot window, enter a filename and click Save.

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

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

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. Click File, then Save or Save as. 

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

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

3. 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. 

4. Click Save.
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5.7.4 Saving the Concentration Bars

To save the concentration bars 

1. In the 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. On the ScanArray Express Configure & File menu, click File, then click Save or 
Save as. 

3. In the 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. In the Save Raw Spreadsheet File window, enter a filename and click Save.

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.

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.
U s e r  M a n u a l 5 -21



C h a p t e r  5 R e v i e w i n g  A n a l y s i s  R e s u l t s
3. In the Print window, specify the printer, the number of copies, and click OK.

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.)

2. Click No to close without saving, or click Yes to save.

3. If you click Yes to save the files, the following window opens:

4. Check the files you want to save and click OK.
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5.8 Opening Saved Analysis Results
To open saved analysis results 

1. In the ScanArray Express Configure & File menu, select File, then Open File.

2. In the 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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A.1 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 {|x1 - x|, |x2 - x|, ....., |xn - x|} where

• x1, x2, ....., xn are the spot intensities of the replicate spots
• x is the median value of {x1, x2, ....., xn}

Next, the software calculates a MAD-based score Mi for each data point xi, using the 
following formula: 

Mi = 0.6745 * (xi - x) / MAD

A
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A data point is considered an outlier if the Mi value falls outside plus or minus Mcut as 
specified in the MAD Outlier Score in the ScanArray Express Application Settings 
window. The default value for the MAD settings Mcut 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.

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 
Measurement Raw Measurement Calculation Criterion for marking spots as 

“Good”

Footprint For each spot, calculate the difference 
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 :

(X - x)2 + (Y - y)2 

Spots with a calculated footprint less than the 
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.

Signal to Noise Median spot intensity/standard deviation of 
background intensity.

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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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:

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.

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

r1 = M x background mean

r2 = L + background mean

Spots with a mean greater than r1 and a 
mean greater than r2 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.

Curve Fitting Method(s) Minimum Number of Standards

Linear Regression Three or more standards

Cubic Spline, B-spline Four or more standards

Logistic Curve Five or more standards

Quality 
Measurement Raw Measurement Calculation Criterion for marking spots as 

“Good”
A - 4 P ro t e i n A r r a y  A n a l y s i s



A l g o r i t h m s  a n d  E q u a t i o n s A p p e n d i x  A
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)
c = slope related parameter
d = minimum intensity
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Fitting a logistic curve requires initial guesses for the coefficients a, b, c, 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.

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 = ((St - Sr)/ St )

Where St = Σ(Y - Yi )2; i = 1 to n and Y is the mean of n data points.

And 

Sr = Σ (Yi - f(Xi))2, the deviation from the fitting curve.
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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 
Calibration File.

 This is a required field.

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.

B
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Figure B-1 is an example of a typical .CAL file.

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.

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 

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.
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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 α, β, χ, or µ in the calibration file. Instead, spell 
the character if it is part of an analyte ID or some other data. For example, enter “IL-
1α” as “IL-1alpha”)

• 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/ml,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/ml,200,400,1000,2500,5000,,,,,
IL-1sRI,IL-1sRI,pg/ml,110,220,550,1375,2750,,,,500,600
IL-1sRII,IL-1sRII,pg/ml,400,800,2000,5000,10000,,,,,
IL-2,IL-2,pg/ml,200,400,1000,2500,5000,,,,,
IL-2sRa,IL-2sRa,pg/ml,600,1200,3000,7500,15000,,,,,
IL-3,IL-3,pg/ml,300,600,1500,3750,7500,,,,,
IL-4,IL-4,pg/ml,300,600,1500,3750,7500,,,,,
IL-5,IL-5,pg/ml,36,72,180,450,900,,,,,
IL-6,IL-6,pg/ml,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/ml,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,IL-13,pg/ml,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/ml,640,1280,3200,8000,16000,,,,,
IL-17,IL-17,pg/ml,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/ml,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,,,,,
MIG,MIG,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.
B - 4 P ro t e i n A r r a y  A n a l y s i s



P re p a r i n g  a  . C A L  F i l e A p p e n d i x  B
4. In the 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. In the Save as type: field, select All Files, and click Save.
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Overview    C-1
Installing the Software    C-1

C.1 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).

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. If the 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).

!
Note: You must install ScanArray Express first, before installing ProteinArray Analysis.

C
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Figure C-1 The InstallShield Wizard screen for installing ProteinArray Analysis 

4. Follow the on-screen prompts. 

Figure C-2 Setup Status - installing ProteinArray Analysis 
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5. When the installation is complete, restart your PC (Figure C-3). 

Figure C-3 Installation Complete. 
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Glossary

Analyte The protein analyzed by an experiment.

Analyte ID 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.

Analyte Name A text description for the analyte printed on the substrate.

Blank Sample 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.

Block On the microarray, a group of spots physically separated from other spots.

BMP File A bitmap file format for saving images.

CAL File A file created by the user to list each analyte, its known concentration in standard 
samples, and it normal range.

GAL File (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.

GPR File (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.\

JPEG File (Joint Photographic Experts Group) A file format for saving images. This format uses 
less space than a BMP (bitmap) file of the same image.

Experiment Samples Those samples with unknown concentrations of analyte. An experiment sample can 
have one to four replicates.

Reference Sample 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.

Replicate Spots Multiple spots printed with the same analyte in the same concentration. These spots 
have the same ID and name.

Replicate Samples The data set produced using the same sample multiple times on the same type of 
protein microarray. 

Sample ID 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.

Sample Name A text description assigned for a sample. 
G-1



Sample Replicates See Replicate Samples.

Standard Curve 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

Standard Samples Those samples with known concentrations of analyte.
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