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1 Introduction

Bio-Plex Data Pro™ software provides tools for annotating and analyzing the
results of experiments conducted in Bio-Plex Manager™ software. When you
import Bio-Plex Manager data into Bio-Plex Data Pro, you can edit samples,
view results, and perform statistical analysis on data. These actions take place
within a Bio-Plex Data Pro project.

Basic Workflow

The basic workflow in Bio-Plex Data Pro consists of the following steps:

1.
2.
3.
4.
5.

Create a project.

Import your data sets (Bio-Plex Results files [.rbx]).
Edit your samples.

View your results.

Analyze your data.

This guide explains how to use Bio-Plex Data Pro to perform the steps in this
workflow.
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The Workspace

Fie Edt Dam View bl
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Maruge Data Sets

The Bio-Plex Data Pro software Home view displays buttons to create a new
project or to open an existing project. You can also open a recent project by
clicking the project name in the Recent Projects list. The left pane displays the
project workflow, starting at the top with Manage Data Sets and ending with
Perform Analysis/Create Charts. Once a project is open, clicking each button
in the left pane takes you to the view where you complete the step.

Toolbar Commands

Toolbar buttons give you quick access to basic commands. You can also
access these commands from the menus.

Aacma «» ¢l 26

ﬂ_ Home

ﬂ_|_ New Project

Open Project
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ﬂ Import Bio-Plex Results File

Undo

Redo

Select Sample Type for analysis
Clear All Analysis Filters

Reset Sample Lists to Default Sort

Merge samples run on different panels/assays

Undo Merge Samples

Overflow Toolbar Commands

Clicking the triangle displays an overflow toolbar of hidden commands.
Overflow toolbars are enabled whenever the screen size does not allow all
toolbar commands to be displayed.
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File Menu Commands

The following commands can be accessed from the File menu:

New Project — opens a dialog box in which you specify project
details

Open Project — opens a dialog box in which you can open an
existing project and organize your projects

Import Bio-Plex Results File — opens a dialog box, in which you
can browse to a data set and import it

Exit — closes Data Pro software

Edit Menu Commands

The following commands can be accessed from the Edit menu:

Undo — removes the effect of an action you performed.

Redo — restores the effect of an action you undid.

Cut — copies contents of selected cells to the clipboard and
deletes contents of selected cells that are not read only.

Copy — copies the contents of selected cells to the clipboard.
Paste — pastes clipboard contents into the table. Read-only cells

are skipped. When clipboard content is a single value, its content is
copied to each selected cell in the table.

Overflow toolbar
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¢ Customize Sample Table — opens a dialog box in which you can
select or clear columns or add new columns to the sample table.

= Customize Sample Tabl i o= e ]
Visible Data type Unit
Condition Text
Matrix Text
Gender Text
Sample ID Text e
Data Set Text
Sample Type Text
Description Text
Well Locations Text
Sample Label Text
< [ m ] »

¢ Customize Result Table — opens a dialog box in which you can
hide or display columns, add new columns, and reorder columns.

[+ o e S - ==
Visible  Name Data type Unit B
Sample ID Text
Data Set Text
Sample Type Text
Description Text
Well Locations Text
Sample Label Text
Condition Text
Gender Text
Matrix Text
] fl Mumeric
[} FL%CV Numeric
B FIStd Dev Mumeric
Obs Conc Numeric
[l Cone in Ranae Numeric -

e Copy Table to Clipboard — copies the entire table to the
clipboard, including the column titles.

e Copy Table to Clipboard Full Precision — copies the data with
full precision to the clipboard.

e Copy Plot to Clipboard — copies selected scatter plot or box and
whisker plot to the clipboard.

e Export Plot — exports plots or graphs to a Portable Network
Graphics (.png), JPEG, bitmap, or TIFF format.

In addition to Edit menu commands, you can use the following commands to
copy, paste, and delete data in tables.

CTRL+A Select All selects the entire table in tables that allow
multiple selections.
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Copy Table to
Clipboard

CTRL+C

Delete

CTRL+X

CTRL+V

Right-click the table and select Copy Table to Clipboard
on the context menu to copy the entire table to the
clipboard, including the column titles.

Copies the contents of selected cells to the clipboard.

Deletes the content of selected cells if they are not
read-only.

Copies contents of selected cells to the clipboard and
deletes content of selected cells that are not read-only.

Pastes clipboard contents into the table. Read-only cells
are skipped. When clipboard content is a single value, its
content is copied to each selected cell in the table.

Data Menu Commands

The following commands can be accessed from the Data menu:

e Select Sample Type for analysis — opens a dialog box in which
you select sample types to use in your analysis. These sample
types are the standards, controls, blanks, and unknowns imported
from Bio-Plex Manager.

£ Fiter Samples

===

Sample Types
v # Name
0 Blank
[ 74  Unknown
4 Contro

16  Standard

Cancel |

¢ Clear All Analysis Filters — clears all filters in the project.
¢ Reset Sample Lists to Default Sort — clears all sort settings in

the project.

¢ Merge samples run on different panels/assays — opens a
dialog box that allows you to merge samples from different data
sets (.rbx files) that share the same identity. Choose the column
that contains the information you need to match samples.

TIP: Use Merge Samples when you notice samples listed several
times that you want analyzed as a single sample.

¢ Undo Merge Samples — restores the sample row settings.
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View Menu Commands

From the View menu you can access the following:

e Imported data sets in the Data Set Table

¢ Individual sample data in the Sample Table

e Results in the Results Table (Single Analyte), Multi Analyte Table,
and Heat Map

¢ Analyze data in Scatter Plot, Box and Whisker Plot, Bar Graph,
Summary Table, Export to Statistics Software table, and Results by
Sample table
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2 Working with Projects

A project is the container for your data. After you create your project, you
import data into the project. You can have as many projects as you like.

Creating a Project
Follow the procedure for creating a new project.
To create a project:
1. From the Home view, click New Project.

The New Project dialog box appears.

Neme || |

Owner | |

Team

Supenvisor

Description

Cancel |

Note: You can also create a new project by selecting New Project from
the File menu or clicking New Project in the toolbar.

2. Type a name for the project in the Name box.
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Type the name of the project owner in the Owner box.

(Optional) Type the name of the team.

(Optional) Type the name of the supervisor.

(Optional) Type a description for the project (up to 255 characters).

Click OK.
The Import Bio-Plex Results File dialog box appears.

& Import Bio-Plex Results File [E=R e

Import Into [Sample Project 1 '] [i New Project]

N o o &~

Data Set Files

¥ Status Data File Bruwse...]

Note: The name of the project appears in the Import Into list.
8. Click Browse and navigate to the data sets you want to import.
9. Select the data sets you want to import and click Open.

10. In the Import Bio-Plex Results File dialog box, click Import.
The data sets are copied into the database. When the Status displays
Done, the data sets have been successfully copied.

11. Click Close.

The project opens in the Manage Data Sets view and displays the Data
Sets table.

Data Sets Table

The Data Sets table displays the details for the data sets imported from RBX
files at the plate level. It is most useful immediately after data import, when
you can use it to verify that the imported data are what you want to analyze.
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File Edt Oats View Help
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Nare User Name | fe

‘ 1 Narmal vi. Disease plasma 1 vgupta
Manage Cata Sets | | £ Hormal vs Disease serum 1 wvgupta

Imported by Comment e
B/17/2001 539 PM  tyeck
011 539 PM  tyeck
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Add Columas

i
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iew Heat Map
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The following information is displayed for each data set:

Name — displays the name of the data set; by default this is the name of the
imported Bio-Plex Results file (.rbx file).

User Name — displays the name associated with the data set as specified in
the general information page of Bio-Plex Manager.

Acquisition Time — displays the date and time the data were collected on
the Bio-Plex instrument.

Description — displays the data file description entered in the Bio-Plex
Manager RBX file.

Imported Date — displays the date the file was imported into the system.

Imported by — displays the name of the Windows user logged in when
import occurred.

Opening a Project

You can open a project in the Home view by clicking on the project name in
the Recent Projects list or by clicking Open Project.

To open a project:

1. In the Home view, click Open Project.

11
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2. In the Open Project dialog box, click on the project name.
If the project contains data, the project is opened in the Manage Data
Sets view. It displays all the data sets contained in the project. See
Importing Data Sets on page 15 for more information about data sets.

Fie Edit Data Veew Help
fhAaoms«HCE D
Hame User Mame AcquistionTime  Description Imported Date  Imported by Comment

i 1 Mormal vi Diceste placna 1 vgupes  7/13/2001 4:08 M B17/2011 530 PM tymek
2 Normal vs Diseace serum 1 voupts TN 426 PM BAT/2011 539 PM tyeck

If the project does not contain data, the Import Bio-Plex Results File
dialog box appears. See Importing Data Sets on page 15 for
information on importing data into your project.

12
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Editing a Project
You can edit project attributes in the Edit project dialog box.
To edit a project:
1. Click Open Project.
The Open Project dialog box appears, displaying a list of projects.

2. Right-click in the row of the project you want to edit, and click Edit Data
Set.

TIP: Do not click the project name; this will open the project.

e

Fie Edt Dam View bl
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(B3 B Copy Table o Cipbosrd
it Samples
A Codurrnng
m
Vot Resghs.
iew Heat Map
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Crewte Chants.

The Edit project dialog box appears.

| Edit project

= e =]
Name Test1]
Owner  jtenenbaum
Team
Supervisor
Description

3. Edit the project settings and click OK.

13
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Organizing Your Projects

14

Over the course of time, you will create multiple projects, and you may not be
working with all of them at the same time. You can organize your projects by
removing projects that you are not currently working on from the list of active
projects and moving them to the Inactive Projects list. You can perform any of
the commands on an inactive project that you perform on an active project;
you can open and edit the project, view the data, and perform statistical
analysis on the data, and so on. You can return inactive projects to the Active
Projects list at any time.

To move a project to the Inactive Projects list:

e From the Active Projects tab in the Open Projects dialog box,
select the project you want to move to the Inactive Projects list and
click Deactivate.

To return a project to the Active Projects list:

e From the Inactive Projects tab in the Open Projects dialog box,
select the project you want to move to the Active Projects list, and
click Activate.
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3 Working With Data Sets

Bio-Plex Manager™ software results files are imported into Bio-Plex Data
Pro™ software for analysis. You can view the data set in the Manage Data
Sets view. You can also edit the properties of the data set and delete data sets
if you no longer need them for your analysis.

Importing Data Sets

Data are imported into projects from the Import Bio-Plex Results File dialog
box. You can select an existing project or you can create a new project into
which the files are imported.

You control the data that are imported in one of the following ways:
e Add data files using the Import Bio-Plex Results File command.

¢ From Bio-Plex Manager, import your results directly into Bio-Plex
Data Pro.

All files that appear in the Data Set Files list are imported into the selected
project. You can combine data from multiple experiments into a project. You
can import up to ten data sets (RBX files) into a single Bio-Plex Data Pro
project. Each RBX file represents one data set. You can import data set files
into multiple projects by selecting another project.

The procedure for importing data in Bio-Plex Data Pro differs slightly from
importing through Bio-Plex Manager. See Importing Data into Bio-Plex Data
Pro Software on page 16, and see Importing Data Directly from Bio-Plex
Manager Software on page 17 for more information.

15
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Importing Data into Bio-Plex Data Pro
Software

The following procedure describes how to import data into Bio-Plex Data Pro.

To import data sets into a project:

1.

From Bio-Plex Data Pro, click Import Bio-Plex Results File in

the toolbar. ﬂﬂ

The Import Bio-Plex Results File dialog box appears.

Select the desired project from the Import Into drop-down
list, or create a project by clicking New Project.

Click Browse to navigate to and select the data sets you want to import.

Click Open.
The Data File field displays the file name, including the path to the file.
The Status displays as Ready.

([ impor e re e = =

Import Into [Samp\e Project 1 v| [i MNew Project|

Data Set Files

¥ Status Data File Browse.. |

5. Click Import.

The system imports all data files in the list. Each file displays a status as
it is imported:

Done — the data set was successfully imported.

Exists — if you try to import a data set that was previously imported
into the project, Bio-Plex Data Pro does not reimport the data. It
displays the status Exists to indicate the data has already been
imported into the project.
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Ext. Standards — the data were successfully imported. The unknown
values were calculated using an external standard curve.

Renamed — the data were successfully imported. The name of the file
being imported is the same as a file previously imported into the
project, but the data are different. To distinguish between the two data
sets, the file name of the data being imported is appended with a
number, for example 0017 is appended at the end of the file name Bio-
Plex Phosphoprotein 11-Plex 001.

Note: If the data being imported are identical to data previously
imported but they are exported from a different version of Bio-
Plex Manager, Bio-Plex Data Pro imports the data and displays
the Renamed status.

6. You can click Browse and import additional data sets, or click Close if
you are done importing data.

Importing Data Directly from Bio-Plex
Manager Software

The Export Results to Bio-Plex Data Pro feature in Bio-Plex Manager allows
you to import data directly into Bio-Plex Data Pro. You initiate the data export
from Bio-Plex Manager. Then the Import Bio-Plex Results File dialog box in
Bio-Plex Data Pro displays automatically. If the Bio-Plex Data Pro program is
not already running, it launches automatically.

i ' Import Data Sets = | B e
Import Into | Diabetes v| [- New Project|
Data Set Files
¥ Status Data File Browse |

4  Ready Diabetes 12 Plex Plate 1 (1-35).rbx (frem Bio-Plex Manager)

m 3

Import | Close |

17
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The Data File field displays the file name and indicates the source as Bio-Plex
Manager. You may import this data set just as you would any RBX file. You can
add more data sets to this list by using the Browse button. You may also
return to Bio-Plex Manager to export another data set.

For more information on this feature, see the Bio-Plex Manager Software 6.1
User Manual.

Editing a Data Set

You can edit the name and description of a data set.

To edit a data set:
1. Open the project whose properties you want to edit.

2. Inthe Data Sets table, right-click the data set you want to edit, and then
click Edit Data Set in the context menu.

The Edit Dataset dialog box appears.

5 Edit Dataset =n| Wl <

Mame biabetes 12 Plex Plate 1 (1-35)

Description

Hurman Diabetes 12-plex lot 5017697
contral 5017698

chi flu study

run march 2010

OK | Cancel |

3. Edit the name and description and click OK.

Deleting a Data Set

The following procedure describes how to delete a data set from your project.

To delete a data set:
1. Inthe Data Sets table, select the data sets you want to delete.

2. Right-click and select Delete Data Set in the context menu.

18
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A message asks you to confirm that you want to delete the data set.

3. Click Yes.
The data sets are deleted from the project.

19
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4 Organizing the Data

After data sets are imported into Bio-Plex Data Pro™ software, you can
manage the data that is used in your analysis. You can add data to your
samples with data from your experiments. You can filter your data and include
or exclude samples. Finally, data can be copied or exported to other
applications for analysis.

Selecting Samples

When you import Bio-Plex Manager™ software data sets into Bio-Plex Data
Pro, all of the samples in your experiment are imported. Typically, you will
want to exclude some samples, for example Blank and Standard samples.
Use “Select Sample Type for analysis” in the toolbar to specify which samples

to include. This is a global setting that applies to all views of the project in
Bio-Plex Data Pro.

Note: By default, the Blank and Standard samples are excluded
from the analysis.

To select the samples to be used in your analysis:
1. Click “Select Sample Type for analysis” in the toolbar.

2. In the Filter Samples dialog box, clear the checkboxes for the samples
you want to exclude from your analysis.

3. Click OK.

21
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Viewing and Editing Samples

The Edit Samples/Add Columns view displays a tabular list (Sample table) of
all unique samples in a project in the raw form imported from the RBX files. In
this view, you add columns to the Sample table, which allows you to define
your biological replicate groups and assign other important information such
as demographic data, strain, or gender associated with each sample.

Editing the data adds descriptive information that enables you to make
meaningful comparisons when you analyze the data. This descriptive
information is a prerequisite for data visualization and statistical calculations.
Annotation assists you in identifying data groupings.

You can edit the data on a plate-by-plate basis using the data set selector.
You can copy, paste, or edit data into table columns from a spreadsheet. You
can also change the order of the columns. Columns and order selections
persist until you change them. Once you add columns, you can add data from
a spreadsheet to each cell, one row or one column at a time, or all at once.

The Sample Table

22

When you import data into Bio-Plex Data Pro, the data are displayed in a
Sample table.
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The toolbar in the Edit Samples/Add Columns view displays additional icons.

Select Sample Type for Analysis — opens a dialog box
in which you select the sample types to use in your
analysis. These sample types are the standards, controls,
blanks, and unknowns imported from Bio-Plex Manager.
This selection is a global setting.

_ Merge Samples run on different panels/assays

Q@
Undo Merge Samples

Eﬁ' Customize Sample Table — opens a dialog box in
which you can select columns that will be visible in the

Sample table.

@| Add Column — opens a dialog box in which you can
select a column to add or type a column heading.

The toolbar also displays a drop-down list of all the data sets in the project.

Data Set [Diabetes 12 Plex Plate 1 (1-35) ~ |

Left and right arrows facilitate scrolling through the list. This list enables you to
view just the data set you want to edit. The choice of data set persists for the
duration of the session.

The Sample table displays the following columns by default.

Sample ID — this field can be used to assign a unique ID to a sample and its
replicates.

Data Set — one source data set; if the sample belongs to multiple data sets,
the sample is listed multiple times.

Sample Type — Unknown, Control, Standard, Blank, or External Standard.

Description — displays information that was entered in the sample
description in the originating Bio-Plex Manager Results file. You can edit this
field.

Well Locations — the well or wells on the plate where the experiment was
run, for example, A1, A2 or C1, D1.

Sample Label — name of the sample, for example, S1-Sn, X1-Xn, C1-Cn,
eS1-eSn. Replicates identified in Bio-Plex Manager are merged.

23



Bio-Plex Data Pro Software User Guide | About the Sample and Results Tables

About the Sample and Results Tables

The Sample and Results tables are synchronized, so changes you make to
one table are immediately reflected in the other. For example:

¢ Filtering data from one table filters it from the other.
e Sorting data in one table sorts it in the same order in the other.
e Adding a column of data in one table adds it to the other.

e Changing the order of the columns in one table changes the
column order in the other.

Filtering Data

24

Data can be included or excluded from the project dynamically. This is
referred to as filtering. You can choose the types of samples being used in
your analysis at any time by using the filter tools. These filters are available in
most views throughout the software. All filters apply across the entire project.
For example, filter settings you apply to the Sample table are reflected in the
Results table and Perform Analysis/Create Charts view. They can be cleared
at any time using the Clear All Analysis Filters command.

Filtering Data in the Sample and Results
Tables

Contents of each column, including custom columns, can be filtered using the
drop-down list in its column heading. By default, all rows are included.

Note: Filters cannot be applied to the Multi Analyte table in the
View Results/View Heat Map view.
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To filter data:

1. Click the triangle in the column header to open the drop-down menu.

In the Filter section, there is a list of the different sample types for that
column.

File Edit Data View Help

AaogaEds e Bl @@
Condi n@ trix (7] Gender [+ 1] Data Set Sample Type [+
Normal - sease plasma 1 Unknown .

Manage Dats Sets Normal
Normal

] sease plasma 1 Unknown

m
(3 i
Il& Reset Sample Lists to Default Sort | |0 m

Normal sease plasma 1 Unknown
Nommal | ) Ascending sease plasma 1 Unknown

Edit Samples Normal | ) pescending seaseplasma 1 | Unknawn
Add Columns

Normal [ case plasma 1 Unknown

Breast Ca case plasma 1 Unknown

1 Breast Ca case plasma 1 Unknown

e — Breast Ca Name case plasma 1 Unknown
View Heat Map Breast Ca Breast Cancer case plasma 1 Unknown
- Breast Ca:

Colon Cancer ease plasma 1| Unknown

|.I.|\:\L Breast Ca T ease plasma 1| Unknown
Breast Ca Normal ease plasma 1| Unknown
Perform Analysis

Breast Ca ease plasma 1| Unknown
Create Charts

Calon Ca ease plasma 1 Unknown

Calon Ca plasma 1 Unknown

Calon Can seaze plasma 1l Unknown
Colon Cancer  Plasma Female Normal vs, Disease plasma 1 Unknown
Lung Cancer | Plasma Female Normal vs, Disease plasma 1 Unknown

Lung Cancer | Plasma Female Normal vs, Disease plasma 1 Unknown

bl m

2. Select the checkboxes of the samples you want to include, and clear
the checkboxes of the samples you want to exclude.
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Filtering Data in the Perform Analysis/

Create Charts View

The filter tool allows you to filter your data in the same way that you filter your

data in the Results tables.

To filter data in the Perform Analysis/Create Charts view:

1.

2. Select the checkboxes of the samples you want to include, and clear
the checkboxes of the samples you want to exclude.

Click “Filter by” and choose the column you want to use to filter your

data.

The list of samples is displayed in the Filter section.

|| File Edit Data View Help

fiaomea*BHYE QDO

Manage Data Sets

| g

=

Edit Samples
Add Calumns

View Results

Start Here @
.
Control
Statistical Test @

t-test / one-way ANOVA
Mann-Whitney / Kruskal-Wallis

Filter Results @

Analyte

Hu Follistatin
Hu G-CSF

Hu HGF

Hu Leptin

Hu Osteapontin
Hu PDGF-28

]

P-Value

P-Value Met

m

View Heat Map 9 I Clear All J
[Ij\j‘_ 7 # Name
& Breast Cancer
Perform Analysis & Colon Cancer
Create Charts
e 8§ Lung Cancer
13 Normal

Obs Cone

v
=
Hu FGF ba.. ~ @ CLI

3004

2507

2007

150
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Adding a Column

Removing Filters

To clear filtering:

¢ To clear filtering on a column, click the button in the column header
to display the drop-down list and select Select All.

e To clear all filters on all columns in the table, click Clear All Analysis
Filters. There are two places where you can do this. You will find it
in the drop-down list for any column or in the toolbar.

| Bio-Plex Data Pro: Sample Proje = 25
File Edit Dats View Help
+ g
A awma B N
) Condition [ ] Matrix [¥] Gender
Manage DataSets | |2 Lung Cang —o coeet el Deas |
3 Lung Canc ) ResetSample Lists to Defaule Sort | |~
Lung C ) i i
m 4_| Lurg Canqiiliegy Clear All Analysis
B 5 LungCang () Ascending isease Filter
Edit Samples 6 | Lung Canc &) pescending i liters
Add Columns
7 Lung Canc| Filter
g Lung Canc isease
= 1) seiect ai | Clear All |
HH
B
View Results v # Name
View Heat Map ] 8 Breast Cancer
] 8 Colon Cancer
I}'\ 3 Lung Cancer
] 13 Normal
Perform Analysis
Create Charts
| mn

Adding a Column

In addition to the predefined columns, you can add up to ten custom columns
to the Sample or Results tables. When a custom column is added to a table,
you must specify its attributes.

A column that is added to the Sample table is also added to the Results table
and vice versa. Columns are added to the left of existing columns. You can
reposition a custom column by clicking the column heading and dragging it to
a new position in the table, or by using the Customize Sample Table dialog
box.

The column order you create in the Sample table also applies to the Results
table; similarly, the column order you create in the Results table also applies to
the Sample table. Note, however, that the Results table with multiple analytes
has fixed columns.
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To add a column to the Sample table:

1. Click Add Column in the toolbar to open the drop-down list.

Cther.,

Time

Dose
Concentraticn
Compound
Drug

Cancel

2. Select a column from the list or select Other and type a name for the
column in the Header box. You can select from the following predefined
column headings:

e Time (numeric units only: select seconds, minutes, hours, days,

or months)

Dose (numeric)

Concentration (numeric)

Compound (text)

Drug (text)

The type of data that is valid for each column appears in parentheses.

3. (Optional) Type a unit in the Unit field.
4. Click OK. The column is added to both the Sample and Results tables.

Hiding a Column
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Any column can be hidden from view. Columns you hide in the Sample table
are hidden in the Results table and the reverse also is true. Hiding columns
enables you to exclude data from being exported. Only data visible in the
table are exported.

To hide a column in the Sample table:

1. In the Edit Samples/Add Columns view, click the Customize Sample
Table in the toolbar.

2. In the Customize Sample Table dialog box, clear the Visible checkbox
for each column you do not want to display.

3. Click OK.



Sorting Data

To hide a column in the Results table:

1. Inthe View Resulis/View Heat Map view, click Customize Result Table
in the toolbar.

2. Inthe Customize Result Table dialog box, clear the Visible checkbox for
each column you do not want to display.

3. Click OK.

Sorting Data

You can sort any number and combination of columns of data in ascending or
descending order. You apply a sort to the first column, and the rows of data
are resorted based on the order you select. If you then apply a sort on a
second column, the first sort persists, and the second sort is applied to the
sorted data. You can always return your data to its original unsorted state.

All tables in the application can be sorted by clicking on the column header. In
addition, you can sort the Sample and Results tables by clicking on the
triangle in the column header.
For more information on sorting, see the following:

¢ Defining a Sort in the Sample or Results Tables on page 30

e Basic Sorting in Bio-Plex Data Pro Software on page 34
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Defining a Sort in the Sample or Results

Tables

Sorted data in the Sample or Results tables persist between sessions.

To define a sort in the Sample or Results tables:

1. Click the button in the column header to display a drop-down list.

|| Bio-Plex Data Pro: Sample Pra

File Edit Data View Help

A agmd e B

Manage Data Sets

| g

Edit Samples
Add Columns.

HHTY
View Results

Perform Analysis
Create Charts

View Heat Map

([}

Condition (=] Matrix [r] Gender (1) Data Set

Normal | goiing

Normal —

Normal “tﬂ Reset Sample Lists to Default Sart
Nermal @ Mone

Nermal ") Ascending

Normal | ) pescending

Normal | [

Breast Cand

SretCan
Breast Cang 7 T

Breast Cang 16 Breast Cancer

Breast Cang 16 Colon Cancer

Breast Canc 16 Lung Cancer

Breast Cant 26 Normal

Breast Cant

Colon Cand, ———— s
Colon Canc

Colon Cane

Colon Cancer | Serum  Famale Normal vs Dise
lung Cancer  Serum  Female Normal vs Dise
lung Cancer  Serum  Female Normal vs Dise
lung Cancer  Serum  Female Normal vs Dise
lung Cancer  Serum  Female Normal vs Dise
Normal Plasma  Female Normal vs, Dise _
m ] »

mom MM MMM mom Mmoo omo o omo mom i

m

Note: The icon that appears on the button varies depending on whether
the data are sorted, filtered, or neither. See Sorting and Filtering Icons
on page 33 for a description of the icons.
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2. Inthe Sorting section, select Ascending or Descending to sort the data
in the column.

Sorting

l l Reset Sample Lists to Default Sort

@) None

Ascending

Descending
Filter

Clear All |

v # MName

V 16 Breast Cancer

V 16 Colon Cancer

V 16 Lung Cancer

V 26 Mormal

m G

After a sort is applied to a column, an arrow appears in the column either
pointed up (ascending sort) or pointed down (descending sort). A black arrow
indicates the first sort, also known as the primary sort. All subsequent sorts

are indicated with a grey arrow.

TIP: You can sort a single column by clicking the column header.

Clicking multiple times cycles through ascending sort,

descending sort, and no sort. When you click on a column

header, any existing sort settings on the table are cleared.

You can clear sorting on a single data column, or you can clear sorting on all
table columns at one time.
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Clearing Data Sorting

To clear sorting on one column:

¢ To clear sorting on the column, click the button in the column
header to display the drop-down list, and select None.

When you clear sorting on one column, the sorting on any other column
is retained. The data will resort based on the remaining sort settings.

Fie Edt Data View Help
P - R - T ploN aArT

e S T——

SEEEEEE

View Heat Usp

Sarkcem anys
Crewte Chanty.
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To clear sorting on all columns:

e To clear sorting on all columns in the table, click Reset to Default
Sort in the drop-down list for any column or click the Reset to
Default Sort button in the toolbar.

SORTING AND FILTERING ICONS

For the Sample and Results tables, a button on each column displays a
triangle by default. The icons on the button change depending on the
combination of sorting and filtering applied on the column.

[3 Column is not sorted or filtered. This is the default.

s Column is filtered only.

[E Column is sorted only. The arrow pointing up
indicates ascending order. An arrow pointing down
indicates descending order.
. Column is both sorted and filtered. In this example,
the down-pointing arrow indicates descending
order.
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Basic Sorting in Bio-Plex Data Pro
Software

This section describes how to sort Bio-Plex Data Pro data if you are not using
the sort tool available in the Sample and Results tables. Sorting that is done
without the sort tool — that is, basic sorting — does not persist between
sessions. The data return to their pre-sorted order.

For information on sorting in the Sample or Results table, see Defining a Sort
in the Sample or Results Tables on page 30.

To sort data:

¢ Click the column header once to sort the data in ascending order. A
triangle appears in the column header indicating an ascending sort
is applied on the data.

¢ (Click the column header a second time to sort the data in
descending order. The triangle in the column heading is now
inverted, indicating a descending sort is applied on the data.

¢ Click the column header a third time to return the data to its
unsorted state. The triangle disappears, indicating the data are
unsorted.

TIP: To sort on multiple columns, hold the SHIFT key down and
click on the column header. You can sort on as many columns as
you like.

Copying Data in Tables

Copying a Data Row

When you copy a data set row to another application, only the selected rows
are copied. The column heading is not copied.

To copy a row from the data set table:
1. Select the rows you want to copy.
2. Right-click and click Copy in the context menu.

3. Right-click and click Paste in the application of your choice.
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Viewing Data Values with Full Precision

Copying the Data Set Table

You can copy the data set table to the clipboard and paste it into another
application. Doing so copies the entire table, including the column headings.

To copy the data set table to the clipboard:

1. In the data set table, right-click to open the context menu, and then
click Copy Table to Clipboard.

2. Paste the table into the application of your choice.

Viewing Data Values with Full Precision

Values in the data tables are rounded off. You can see the data values with full
precision by copying the data to another application; for example, Microsoft
Excel or Notepad. This is useful for verifying the software’s calculations.

To view the data with full precision:

1. In the data set table, right-click to open the context menu, and then
click Copy Table to Clipboard Full Precision.

2. Paste the table into the application of your choice.

Note: Check to see that the application is displaying the values
with the level of precision you desire. For example, the default in
Microsoft Excel is to display two decimal places. Use Format >
Cells to change the level of precision.

Copying Plots and Graphs
You can copy a plot or graph to the clipboard and paste it into an application.
To copy a plot or graph:

1. Inthe plot or graph, right-click to open the context menu, and then click
Copy Plot to Clipboard.

2. Paste the table into the application of your choice.
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Exporting Plots and Graphs

Plots and graphs can also be exported as Portable Network Graphics (.png),
JPEG, bitmap, or TIFF files. These exported files are of higher quality than the
ones produced using the copy and paste tools.

To export a plot or graph:

1. Inthe plot or graph, right-click to open the context menu, and then click
Export Plot.

2. In the Export Plot dialog box, enter the name of the file.
3. Select the type of file in which you want to save the plot or graph.

4. Click Save.
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S Viewing the Data

There are several different ways you can view your results in Bio-Plex Data
Pro™ software. You can look at the results for one analyte at a time. You can
view all the analytes at once and compare the results. You can view the results
graphically in a heat map. In addition, you can merge multiple rows of data for
the same sample to simplify your view of the data.

Viewing Results

In the View Results/View Heat Map view, the Results table lists data by
individual samples from every RBX file imported into the project. It presents a
view of the aggregates of all the results across plates.
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File Edit Data View Help
A aEd® P EvI @@ E e @ @[5 oncn

Condition [~] Gender (] DataSet[r] Sample Type (=] Description (] Well Locations (=] Sample Label (=] Obs Conc (7]
Normal Male CDGkitl  Unknown Normall 3, D4 X1 7451 -
Normal Male CDG kitl Unknown Normal2 E3 E4 X2 69.67

Manage Data Sets

Normal Male CDG kit Unknown Narmal3 F3,Fa xa 4167
Normal Male CDG kit Unknown Normal+ G3,54 x4 113.02
| H-d Normal Male CDG kitl Unknown Normal5 H3, Ha x5 6145 |
Edit Samples Nermal Male CDG kit Unknown Normals AS, 46 x5 97.02
Add Columns Normal Male CDG kitl Unknown Normal7 BS, 86 X7 3945
Normal Male CDG kitl Unknown Normalg €5,C6 8568
Nermal Male CDG kit Unknown Normalg 5, D6 80.07
Normal Male CDG kit Unknown Normal10 ES, E6 86.66
View Results - -
View Heat Map Normal Male CDG kit Unknown Normal1l F5, F§ 97.03
Normal Female CDG kitl Unknown Normal12 G5, G6 9472

I] Normal Female CDG kitl Unknown Normal13 H5, HE 90.97

Normal Female CDG kitl Unknown Normalld A7, A2 7712

(R AT S Normal Female CDG kitl Unknown Normal15 B7. B8 67.18
Create Charts.

Normal Female CDG kitl Unknown Normalls c7.c8 96.34
Normal Female CDG kitl Unknown Normall7 D7, D8 70.22
Normal Female CDG kitl Unknawn Normal18 E7,E8 66.90
Normal Female CDG kitl Unknown Normal19 F7,F8 9816
Normal Female CDG kitl Unknown Normal20 G7, 68 8568
Normal Female CDG kitl Unknown Normal21 H7, H8 57.48
Normal Female CDG kitl Unknown Normal22 A3, ALD 87.87
Normal Female CDG kitl Unknown Normal23 BS, B10 57.57
Normal Female CDG kitl Unknown Normal24 co, c10 3206
Ovarian Cancer | Female CDG kitl Unknown oc D9, D10 57.57 |~

Use this table to review the results of the experiment you imported. You can
specify how you want to view the results by filtering or by adding custom
columns. Columns and the order you select in the Results table persist until
you change them.

You can also select different analytes and switch from the table to a heat map
view. Heat maps help you quickly identify the intensity readings for an analyte.

The following additional buttons appear in the toolbar. Each option affects the
data shown in the Results table.

Results Table (Single Analyte)

Heat Map Result View

| B =

Multi Analyte Table

@

© Analyte drop-down list with left and right arrows

Fluorescent intensity of the selected analyte

Observed concentration of the selected analyte

o
E

Observed concentration that falls within the “usable” range of
the standard curve



Viewing Results

[ Ratio] The normalized ratio, fold expression, or gene expression value
calculated in Bio-Plex Manager™ software

E=E Coefficient of variation

@| Standard deviation over the mean of a group of replicates

Customize Result Table

[addcabmn+] Add Column

The Results table displays the following columns by default. You can add
columns by clicking Add Column in the toolbar.

Sample ID — you can edit this field.

Data Set — one source data set; if the sample belongs to multiple data sets,
the sample is listed multiple times.

Sample Type — Unknown, Control, Standard, or Blank.

Description — displays information that was entered in the sample
description in the originating Bio-Plex Manager results file. You can edit this
field.

Well Locations — the well on the plate where the experiment was run; for
example, A1, B1 or C1, C2, C3).

Sample Label — name of the sample; for example, S1-Sn, X1-Xn, and
C1-Cn. Samples with the same data set and sample label are merged.

Obs Conc — observed concentration (custom column).

Conc %CV — concentration of the coefficient of variation (custom column).

View Results for All Analytes

You can view the results for all analytes by clicking Multi Analyte Table in the
toolbar. Columns are displayed with headings and subheadings. You can sort
data in the columns, but you cannot change the order of the columns. (See
Sorting Data on page 29.) You can customize the table by showing and hiding
columns. (See Hiding a Column on page 28.) Filters applied elsewhere in the
application are preserved here, but you cannot apply a filter in the Multi
Analyte table.

This table is useful for copying data to spreadsheet software for further
analysis.

39



Bio-Plex Data Pro Software User Guide | Merging Data

File  Edit

Cata View Help
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Merging Data

Samples may be run several times for one of the following reasons:
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¢ Dilution requirements may be very different for different assays.

Deseription
Normal

Normal

colon cancer

eaion canter

hing cancer

Matre
Flasma

Flasma
Flasma

Flasma

435045]
33
260445
585822

3M50.73
1813345

¢ Bead regions for the assays may overlap.
¢ Assays from different kits cannot be mixed together for other

reasons.

The outcome of this is that results for a particular sample appear in several

218
m

9840
7483
B280
0ig
9503

10
10
1261

45,52

631

ObsCone Cone %LV ObsCone Cong %OV ObsCone Come %KV ObsCo
N P

data sets. When the data files are imported, the sample is listed multiple times
in the Sample and Results tables. (The tables in the Perform Analysis/Create

Charts view are generally unaffected depending on your experimental setup.)
The “Merge samples run on different panels/assays” command allows you to
combine the rows of data so that each sample appears only once in the table.
Merging data reduces the complexity of the data.

Data can be merged based on a matching Sample ID, Description, or Sample

Label, or a combination of these fields. You can also merge the data using

custom fields. Another use for merged data is to average the data in the

grouped samples.

You can always unmerge merged data. Merging data does not change the

original data.



Merging Data

To merge results data:

1. In the Results table, choose “Merge samples run on different panels/
assays” in the toolbar.

‘9

2. In the Merge Samples Dialog dialog box, select the columns to match
and merge samples.

#  Merge Samples Disleg

Please select the columns used to compare and menge matching samples.
Marged samples are used for 8l results e, Mergeng samples can be undane.

Meme  Mpme Data ype Unn

Seiect A1
Sample 1D Test

Tea

oK Cancel

Records with matching names in the selected column are merged
appropriately. When data are merged, a column is added to the left side
of the table (Merge column), and this column is used to sort the table in
ascending order.

To unmerge results data:

e Select Undo Merge Samples in the toolbar. In the Results table, all
merged data are separated.
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Viewing Merged Data in the Results Table

In the Results table, the Merge column displays the number of rows that have
been merged for each group. The lock in the first column indicates that the
data in these rows cannot be edited.

File  Edit Dats Vew Help

oA N” Y Q@M B v © i )@ [ (o) (nfange) (hasa )

- Comelition [14] Matrix [ | Gencer (7] Data Ses (3] Semple Type (7] Descripsion [x] Saenple Labet (=) 7 [=] A%V (2]
18 XM4 (13} Nermal Plasma Merged Karmal vs. Disease plasma 1 Uni n Nermal Merged et
28 XM3[  lungCancer  Plisms  Mermged  Normalvs. Disease plasma 1 Unimown c Merged 1
38 XMIM)  ColomCancer  Phsma  Merged  Normalv Disease plasma 1 Unimewn = Merged 18408
48 NML[E)  BreastCarcer  Plama  Female  Nommalvs Drease pliina 1 Usbren Merged 17218

File Edit Data View Help

#aO&E D >

Merge Column Y |
1648 XM4(13)
Locked Rows Manage Data Sets B AM3 (8)
38 AM2(8)

N EEREET

| mmm

In a merged table, Observed Concentration (Obs Conc) and Concentration of
the coefficient of variation (Conc %CV) columns report average values for
merged rows.
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Merging Data

The multiple analyte view shows all the analytes and observed concentration
merged values for each analyte.

Viewing Merged Data in the Sample Table

Merged data in the Sample table are displayed as individual rows. The rows
are sorted so that all merged rows are grouped next to each other. You can
edit the merged data in the Sample table; for instance, if you mislabeled a
sample. The data will be remerged dynamically based on your edits.

When you import data into a merged project, the new data are merged

automatically.

| #cmaaP Bl @O

Manage Data Sets

[ H
Edit Samples
Add Columns

"
View Results

Perform Analysis
Create Charts

View Heat Map

(IR

- v S T

[ e s N e
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KM1
KM1
KM1
KM1
KM1
KM1
KM1
KM1
KM2
KM2
KM2
KM2
KM2
KM2
KM2
KM2
KM3
KM3
KM3
KM3
KM3
KM3
KM3
KM3

Condition E] Matrix Gender E] Data Set

Breast Cancer
Breast Cancer
Breast Cancer
Breast Cancer
Breast Cancer
Breast Cancer
Breast Cancer
Breast Cancer
Colon Cancer
Colon Cancer
Colon Cancer
Colon Cancer
Colon Cancer
Colon Cancer
Colon Cancer
Colon Cancer
Lung Cancer
Lung Cancer
Lung Cancer
Lung Cancer
Lung Cancer
Lung Cancer
Lung Cancer

Lung Cancer

Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma
Plasma

Plasma

Female
Female
Female
Female
Female
Female
Female
Female
Male
Male
Male
Male
Female
Female
Female
Female
Male
Male
Male
Male
Female
Female
Female

Female

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.
Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

Marmal vs.

. Disease

. Disease

. Disease

. Disease

Disease p *
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Disease

Disease
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m

Disease
Disease

Disease

Disease
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Disease

Disease
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Disease

Disease p ™
»
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Heat Map Result View

A heat map is a graphical representation of data that enables you to quickly
identify the intensity readings and to find patterns in the data. Each column in
the heat map corresponds to an analyte, each row to a sample, and each cell
to a data point. The cells are color coded according to their median or
midpoint compared to other samples for that analyte.

You can copy heat maps and tables to the clipboard and paste them into the
application of your choice. (See Copying Plots and Graphs on page 35.)

To switch from table to heat map view:

¢ Click Heat Map Result View in the toolbar. The Results table data
appear as a heat map.

[T Bio-Plex Data Pro: Sample Project 1

File Edit Data \View Chart Options Help

L= =2 &3]

Sample Label Field

[sample Label

Manage Data Sets | | Group by

Data Set ~] @

Head [] Show in sample label

Edit Samples Then by

e A di
Add Columns [Sample tabel_~ ) scending

Descending
[C] Show in sample label

Then by

Perform Analysis
Create Charts

Hovering over a cell in the heat map displays a description of that cell’s
contents.
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Heat Map Result View

_ Bio-Plex Data Pro: Sample. =l
File Edit Data View ChartOptions Help
+ ° = —
A A . Byl @ BP, (Bl B8 [Addcoumn-] n
| | sample Labei Fiela [ e
I Sample Label ~|
Manage Data Sets | | Group by
@ Ascending
Data Set -
o set | CE L
| - [T Show in sample label
Edit Samples Then by i .
L RS Sample Label  ~ | D“E" )

9
(] Show in sample label

Its
View Heat Map

[
Perform Analysis
et

Commands to the left of the heat map control the order of the samples and
the labels used in the heat map. The Chart Options menu allows you to
change the manner in which the intensities are calculated and displayed.

CHART OPTIONS MENU COMMANDS
From the Chart Options menu, you can access the following commands:

Frame Cells — a toggle that turns on or off contrasting lines framing each
cell.

Sample Label Field — opens a drop-down list of the types of data that can
appear as the sample label to the immediate left of the heat map.

Intensity Type — opens a drop-down list of the types of data that can be
displayed.

Data Transform — opens a drop-down list of the ways the data can be
calculated.

Color Gradient — lists colors and color combinations you can select to
change the appearance of the heat map.

TooLBAR COMMANDS

Intensity Type, Color Gradient, and Frame Cells controls also appear in the
toolbar. In addition, Width and Height controls make it easy to resize the heat
map.

Intensity Type |Obs Conc - | Color Gradient | Greyscale v| Width J Height J Frame Cells
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HEAT MAP SETTINGS

The pane to the left of the heat map controls the labeling and sorting of the
samples.

Fle Edt Dem View ChartOptioes el

fAamd«*HIE Do B

=

- P J

Sample Label el -~ -
Use the controls 1§
to label the heat map
and to sort samples
# .
lIiz
e caat

LABELING THE HEAT MAP

The Sample Label Field drop-down list displays the columns in the Results
table. You can label the heat map with the values of one of these columns.

To specify a sample label in the heat map:

e Click Sample Label Field drop-down list and select one of the
choices in the list.

Sample Label Field

Sample Label =

<none>
Conditicn
Gender
Matrix
Sample ID
Description
Data Set

If <none> is selected, no sample label appears next to the heat map.
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Adding a Column

GROUPING DATA IN THE HEAT MAP

You can specify how data in the heat map are grouped. You can group your
data by any column in the Results table.

Note: The “Group by” drop-down list includes all visible
predefined and custom columns in the Results table. Hidden
columns do not appear in the list.

Using the controls to the left of the heat map, you can apply up to three levels
of sorting to the heat map data. The primary sort is set using the “Group by”
control. The second and third-level sorts are applied using the “Then by”
controls. Each subsequent sort is done within the constraints of the previous
sorts. For each sort level, you can also select whether the data appear in
ascending or descending order.

To sort the heat map data:
1. Click “Group by” and select a column from the list.
2. Select Ascending or Descending.

3. If you want the sort option to appear in the sample label, click the
“Show in sample label” checkbox.

4. If you want to apply another level of sorting, click “Then by” and select
another column from the list. Follow the procedure in Step 2 and
Step 3.

Adding a Column

You can add columns to the Results and Sample tables. See Adding a Column
on page 27.
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6 Viewing the Results and
Basic Statistics

In the Perform Analysis/Create Charts view, you can view the graphs and
tables that present your results in biologically relevant groupings.

Proper annotation of your samples is a prerequisite for using this view. At a
minimum, the “Compare by” drop-down list should include column headings
that contain the biological replicate groups you want to compare and display
on the x-axis of your graphs. Subpopulations of samples can be analyzed by
excluding samples from the view with the sample Filter drop-down list.
Changing the column in the “Compare by” or “Filter by” drop-down lists
dynamically updates all views.

The column selected in the “Control by” drop-down list is the biological
replicate group that represents the control for your experiment. By choosing a
control group, several calculations are automatically generated, including a
pair-wise P-value calculation (either a t-test or Mann-Whitney, depending on
which test is selected) and a log-scale fold change between the control and
each of the experimental groups.

Statistical analysis is useful for identifying analytes that display differences
between the groups under observation. Selecting the Perform Analysis/Create
Charts view displays a table of statistical information for all analytes. This view
enables visualization and discovery of statistically significant differences
(P-value and fold change) among sample groups within each analyte in the
project.
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Analysis Workflow

The statistical analysis workflow comprises the following actions:

e Choose the variable for comparison. In order to do this, you must
first annotate the data.

e (Optional) Choose the biological replicate group that represents a
control for your experiment (if one exists) to do pair-wise
comparisons between the control and all other groups.

e Select the statistical test to apply to the data.

e Use the filter to exclude data or refine group selection. If the
desired samples are not available in any of the Filter options, add a
new custom column in the Sample table or edit the annotation of
an existing column (Filter).

e For each analyte, visually inspect the differences between the
groups.

Analysis Workspace

Analysis configuration
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There are three panes in the workspace:

¢ Analysis configuration — the series of controls on the left most side
of this view that define the specifics of your desired analysis.

¢ Analyte table — table at the top of this view. It shows all analytes in
the selected samples with descriptive statistics for each analyte.
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¢ Analyte charts and tables — charts and tables that provide the
results to the analysis you have configured using the controls in the
analysis configuration pane.

Analysis Configuration Pane

The area on the left of the Perform Analysis/Create Tables view is called the
analysis configuration pane. It has the following controls to filter your data,
indicate how data are compared, and specify which statistical test to apply for
analysis.

Compare by — specifies the variable used to group the data for presentation
in the charts and to apply statistical tests. The list displays the columns in the
Results table.

Control — specifies the control group for your analysis. The list displays the
groups for the variable selected in the “Compare by” drop-down list.

Statistical Test — specifies the statistical test applied.

e [f the data are normally distributed, choose t-test/one-way ANOVA.

¢ If the data are not normally distributed or you are unsure how the
data are distributed, choose Mann Whitney/Kruskall Wallis. This is
the default.

Filter by — includes or excludes groups from your analysis. By default, it
displays the same column heading selected in the Compare field. You can
change this setting.

Clear All Analysis Filters — selects and includes all items that were cleared
with any filter setting.

Note: This feature removes any filters that were set in any table in
the product. Any filters you set in any of the other views will be
cleared.

Select All — selects all items in the list, therefore including them in the
analysis.

Clear All — clears all items in the list, therefore excluding them from the
analysis.
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Analyte Table

The analyte table is the table at the top of this view. It contains a list of all
analytes in the selected samples. Each row in the table contains the analyte
name and descriptive statistics for the population of samples for this analyte.

ANALYTE TABLE TOOLBAR COMMANDS

[ FI ][Obs Conc][ In Range H Ratio ]

In the main toolbar you can select one of the following measurements for the
analyte table. If all toolbar commands are not visible, click the triangle on the
right side of the toolbar to view hidden commands.

Fluorescent intensity (FI) — a relative measurement of fluorescent intensity
based on the median, a robust statistical measure

Observed concentration — observed concentration of the analyte,
calculated from its fluorescent intensity and the standard curve

Observed concentration within range — observed concentration that falls
within the range of standard concentrations, given a specified recovery range

Ratio — normalized ratio, fold expression, or gene expression value
calculated in Bio-Plex Manager™ software

Ana\yte P-Value  P-Value Method  Fold Change Avg StdDev SOV #Valid Samples Total Samples # Outliers # Groups
N N M
2 HufFollistatin 0.048  one-way ANOVA 0592 27019 10475 3877 7 0
3 HuG-CSF 0244 one-way ANOVA 166 51018 70080 13738 7 7 0 4
4 HuHGF 225205 one-way ANOVA 107 36282 14427 3076 37 37 0 4
5 HuLeptin 0303 one-way ANOVA 0709 401772 278996 6944 7 7 0 4 1
6 HuOsteopontin 0028 one-way ANOVA 0620 1034093 3967.89 3764 37 37 0 4 i
7 HuPDGF-88 0.00023 | one-way ANOVA 270 338085 300664 8893 37 37 0 4
8 HuPECAML 0714 one-way ANOVA 0303 699.84 26493 3786 7 7 0 4
9 HuProlactin 0244 one-way ANOVA 143 96724 131137 13358 7 7 0 4
10 HuSCF 0.00992 | one-way ANOVA 0649 42213 13826 3275 37 37 0 4
11 HusEGFRL 0.145 ' one-way ANOVA 0341 309053 127583 4128 37 37 0 4
12 HusHER2/neu 0070 one-way ANOVA 0517 500705 146938 2935 7 7 0 4
13 Husll-6Ra 0.00068 | one-way ANOVA 0740 732782 250495 3328 37 37 0 4

Interpreting P-Value Statistics
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Bio-Plex Data Pro™ software automatically calculates P-values. You can
quickly sort the analytes by their P-values and examine the analytes with the
lowest P-values in order to visually see the differences between the samples
groups. Bio-Plex Data Pro uses P-values to discriminate between sample
groups.



Interpreting P-Value Statistics

The smaller the P-value, the greater the probability that two or more groups of
samples have significantly different analyte measurements. Typically, a
P-value of less than 0.05 (5%) is considered significant. Note that when a
project contains many analytes, some of them may have a low P-value by
chance, even if the samples from different groups do not truly differ. Therefore,
a low P-value is not itself an indicator of a good separation between sample
groups. Analytes with low P-values may have a large overlap of
concentrations between the sample groups. However, a large P-value is
generally an indicator that significant differences do not exist.

Statistical tests require that two or more groups be identified, and they require
that each group have more than one sample. If the Statistical Test options are
disabled, then your groups do not meet these requirements. Select a different
choice from the “Compare by” drop-down list or edit sample attributes to

identify more than one group with the required minimum number of samples.

If samples are grouped by the “Compare by” column, the P-value column
displays the P-value and the P-value Method column displays the method
used to calculate the P-value.

Bio-Plex Data Pro uses different algorithms to calculate the P-values
depending on the number of sample groups per analyte and the user’s
preference for one test or another. All P-values are two-tailed probabilities.
Bio-Plex Data Pro does not make any assumptions about the direction of
difference between two or more groups.

The following describes which statistical method is used to calculate the
P-value. For data in a normal distribution, select t-test/One-Way ANOVA. The
following logic is used to determine which test to apply:
e [f there are two groups, a t-test is applied.
e If there are three or more groups, then the One-Way ANOVA test is
applied.

For data that are not in a normal distribution, or if you are uncertain, select
Mann-Whitney/Kruskal-Wallis. The following logic is used to determine which
test to apply:
e If there are two groups, the Mann-Whitney test is applied.
¢ If there are three or more groups, then the Kruskall-Wallis test is
applied.

Bio-Plex Data Pro does not assume that data are in a normal distribution and
uses the Mann-Whitney or Kruskal-Wallis test by default.
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Understanding Fold Change Statistics

Fold change is calculated for each analyte. Samples are grouped by the field
specified in the “Compare by” list. The mean is calculated for each of the
groups. The fold change is calculated by dividing the highest mean value by
the lowest mean value, and then calculating the base 2 logarithm of the result.

Note: The values used in statistical calculations and plots
depend on the measure type (FI, Obs Conc [observed
concentration], In Range [concentration in range], or Ratio)
selected in the main toolbar. All statistics — including P-values,
fold change values, and descriptive statistics — incorporate input
only from valid sample values. If a sample value is out of range or
below range, it is not included.

Analyte Charts and Tables

The analyte charts and tables pane displays the following detailed information
about the analyte selected in the analyte table. (These views can be accessed
from the toolbar in the analyte charts and tables pane.)
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Scatter Plot — displays the data for the selected analyte as a
scatter plot. The x-axis in this plot does not represent a value.
Dots are distributed in each group to facilitate visualization of
each sample.

Box and Whisker Plot — displays the data for the selected
analyte as a box and whisker plot.

Bar Graph — displays the data for the selected analytes as a
bar graph with standard error bars.

Summary Table — displays descriptive statistics for each
sample group in a separate row.

Export to Statistics Software — displays the data grouped
as defined in the configuration pane in a format that is
convenient for export to statistical software. Each column
displays the data for one group.

Results by Sample — displays the data used to create the
plots and other tables along with descriptive data for the
samples of the selected analyte.



Analyte Charts and Tables

The following are additional options available on the toolbar:
e Analytes — drop-down list of analytes in the data set.

¢ Fill — toggle between displaying the dots in the scatter plot as
outlines or filled in.

¢ Point Size — changes the size of the dots in the scatter plot.

e Auto — when selected, controls the band width and margin of the
scatter plot, bar and whisker plot, and bar graph.

e Band Width — when Auto is not selected, it controls how close the
dots are to one another in the scatter plot. For the bar and whisker
plot and bar graph, it controls the width of the bands.

e Margin — when Auto is not selected, it controls the distance
between the bands in the bar and whisker plot and in the bar
graph. In the scatter plot, it controls the distance between the sets
of dots.

¢ Legend — when selected, a legend appears identifying the
analytes in the bar graph.

Scatter Plot and Box and Whisker Plot

The scatter plot and box and whisker plot display each group of samples as a
category (band) along the horizontal axis. The scatter plot displays each
sample as a point. Points within the same group are artificially spread out
along the horizontal axis in order to minimize overlapping samples.
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A box and whisker plot is a quick way of graphically examining the distribution
of points in each group. This plot is particularly useful for comparing
distributions between several groups or sets of data.

The box and whisker plot displays a box from the first quartile to the third
quartile. The bottom and top horizontal bars are the minimum and maximum
sample values, respectively. The horizontal bar within the box represents the
median sample value.

55



Bio-Plex Data Pro Software User Guide | Analyte Charts and Tables

56

® [ruose. =@ 11 (30 gl B B W e teawen Margen
Hu Osteopontin
SO00
4000
200 — ——
10000
2000
60004
1 —1
4000
Breast Cancer Colon Cancer Lung Cancer Normal
Condition

When the Auto checkbox is selected, the plot displays all groups inside the
view port and maximizes the use of the view port. When Auto is not selected,
the Band Width (the width of the individual sample categories) and the Margin
(the width between sample categories) can be adjusted manually.

Hovering over either plot displays detailed information about the object under
the cursor.

Note: Plots display only samples with valid values.

Bar Graph

Bar graphs make it possible to view the graphs of different analytes
simultaneously. You can choose to display selected analytes and filter out
others. Doing so makes it easier to find analytes that have different
expressions across different groups. For example, you can compare one drug
to another to look for a different expression between the drugs. You can view
the results for more than one analyte.

The first analyte in the table is selected by default. You can select other
analytes.

To select an analyte:

¢ In the analyte table, click anywhere in the row to select a single
analyte. To select additional analytes, press CTRL and select
additional rows.

¢ Inthe analyte charts and tables pane, select one or more analytes
in the Analytes drop-down list.



Analyte Charts and Tables

When you select the Bar Graph icon, a Legend column appears in the analyte
table. Each selected analyte corresponds to a color. These colors match the
colors of the bars in the bar graph. You can also display a legend in the
analyte charts and tables pane by clicking the Legend checkbox in the
toolbar.

When you hover over the bar, an annotation appears with information about
the analyte including the mean value for the analyte, the P-value, fold change,
and the statistical method used.

On each bar, an error bar plots one standard error from the mean.
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Summary Table

The Summary Table displays descriptive statistics for each sample group.
Each group is displayed as a row in the table. If you select a Control group,
you will see the following statistics:
e P-Value —the P-value is the result of comparing the selected
group with the control.

¢ Fold Change — the fold change is the base 2 logarithm of the ratio
between the control group and group being compared. The minus
sign indicates the down regulation of the group compared to the
control. No sign indicates the up regulation of the group compared
to the control.

For example, if the mean of the control group is 1 and the mean of the
group being compared is 1, then the fold change is 0. If the mean of the
group being compared is 2, then the fold change is 1. The following
table shows the calculated fold change for different control groups and
compare groups.

Mean Value of |Mean Value of Fold Change
Control Group |[Compare Group

1 1 0

1 2

1 4 2

2 1 -1

4 1 -2

@l /@ 1 i iy @ [

Condition #Samples # Valid Samples P-Value P-Value Method Fold Change Mean  Std Dev %CV  Standard Error Min Ql Me
1/ Normal 13 13 7 P —--13093.81 298032 9633 82659 17950 58163 23
2 Breast Cancer 8 8| 0082 Mann-Whitney 0709 | 505569 295824 5851 104589 131675 2200.50 44]
3 Colon Cancer 8 8| 0562 Mann-Whitney 0190 3529.25 2650.83 7511 93721 6096.00 136206 24]
4 Lung Cancer 8 8 0070 Mann-Whitney 0.684 496959 221398 4455 78276 163275  3412.88 47




Analyte Charts and Tables

Export to Statistics Software

This table displays each group as a column and includes only the sample
values. Unlike the Results by Sample table, it includes only samples with valid
values. This table makes it possible to copy data to third-party software
applications that support this format for sample groups

@ [rutepin -] 1 a0 gy
Normal Breast Cancer Colon Cancer Lung Cancer
1 1088.50 6914.25 6539.00 3765.75
2 333.00 8458.00 1071.25 163275
3 2364.75 4843.25 696.00 489350
4 3978.00 131675 4639.50 7999.25
5 6588.00 9326.75 2370.00 329525
6 61475 410650 8102.00 5672.50
7 147250 166150 258175 7977.00
8 3313.00 3817.50 2234.50 4520.75
g 54850
10 2923.75
11 179.50
12/7657.50
13 9157.75

Results by Sample

This table displays all the samples for the current analyte in rows. If a
“Compare by” column is selected, the table includes this column to display
the sample annotation for the group. In addition, this table includes the
sample value for the currently selected measure type.

@ [utpin -|@® 23 a0 gy @
Sample Label Data Set Description  Condition  FL

1 X14 Normal vs. Disease plasma 1 breast cancer Breast Cancer 691425 &
2 Xis Normal vs. Disease plasma 1 breast cancer Breast Cancer  8459.00 [T
3  X16 Normal vs. Disease plasma 1 breast cancer Breast Cancer 484325

4 X17 Normal vs. Disease plasma 1 breast cancer Breast Cancer 131675 |
5 Xi8 Normal vs. Disease plasma 1 breast cancer Breast Cancer | 9326.75 3
6 X19 Normal vs. Disease plasma 1 breast cancer Breast Cancer 410650

7 X20 Normal vs. Disease plasma 1 breast cancer Breast Cancer | 1661.50

8 X1 Normal vs. Disease plasma 1 breast cancer  Breast Cancer  3817.50

9 X22 Normal vs. Disease plasma 1 colon cancer  Colon Cancer | 6539.00

10 %23 Normal vs. Disease plasma 1 colon cancer  Colon Cancer | 107125

11 %24 Normal vs. Disease plasma 1 colon cancer  Colon Cancer | 696.00

12 %25 Normal vs. Disesse plasma 1 colon cancer | Colon Cancer  4539.50

13 %26 Normal vs. Disesse plasma 1 colon cancer | Colon Cancer | 2370.00

14 %27 Normal vs. Disease plasma 1 colon cancer  Colon Cancer | §10200

15 %28 Normal vs. Disease plasma 1 colon cancer  Colon Cancer | 258175

16 %29 Normal vs. Disease plasma 1 colon cancer | Colon Cancer | 223450
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A Error Messages

As you view your results in the Perform Analysis/Create Charts view using
different measurements, you may see errors. The following table describes the
conditions in Bio-Plex Manager™ that may cause the error.

Measurement

Bio-Plex Data Pro™

Error Message

Error Condition

Fi Acquisition Error No data present or not run?
Not Run No Bio-Plex Manager data for that
analyte
Obs Conc Acquisition Error No data present or not run
Cannot Calculate No data present or not run for other
reasons
Not Run No Bio-Plex Manager data for that
analyte
OOR> OOR>
OOR< OOR<
Concin Acquisition Error No data present or not run
Range

Cannot Calculate

No data present or not run for other
reasons

Not Run No Bio-Plex Manager data for that
analyte
OOR> OOR>
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Measurement Bio-Plex Data Pro™ Error Condition
Error Message
OOR< OOR<
Norm Ratio |Acquisition Error No data present or not run
Not Run No Bio-Plex Manager data for that
analyte
Ratio Acquisition Error No data present or not run
Not Run No Bio-Plex Manager data for that
analyte

a. Not run means the sample is not run for any analytes and any replicates. All

measurements are error not set.
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Glossary

Analyte

The substance being measured, identified, quantitated, or otherwise analyzed
in an experiment. In the Bio-Plex® system, analytes are molecules that are
being quantitated.

Attribute

Custom field relevant to customer research, entered manually or copied in
from another list (Excel, for example).

Concentration

The amount of substance present in a sample, usually expressed in weight
per volume.

Data set

The sample and analyte information available after a run has been performed
and analyzed. A data set is roughly equivalent to a plate and is imported via a
file import; for example, from Bio-Plex Manager™ software via an RBX file.

Fi

Fluorescent intensity. A relative measurement of fluorescent intensity based
on the median, a robust statistical measure.

Heat map

Graphical representation of peak expression data. Each column of a heat map
represents a spectrum, each row represents a peak cluster, and each cell
represents a specific peak that is color coded to reflect its expression level.
Displays relationships between samples and analytes.

LLOQ

Lower limit of quantitation.
LOD

Limit of detection.

Outlier

Sample concentration derived from Fl below the background value. Sample
concentration that meets a user-defined criteria, including %CV,
concentration above or below a certain range.
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P-value

Statistical representation of the chance that the relationship being observed is
observed by pure chance. For example, a P-value of 0.01 means that there is
a 1% chance that the relationship between the independent variable and the
dependent variable established by the model does not actually exist.

Plate

Assay plate. Bio-Plex assay plates have 96 or 384 wells. The plate contains
assay data.

Sample

A solution of analyte standards or unknowns that, when added to an assay,
will bind to the microspheres in that assay and be identified and quantitated
by the array reader.

uoLQ

Upper limit of quantitation.
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importing, from Bio-Plex Manager

17-18
importing, status of 16
merging 40-43
row, copying 34
rows, combining 40
sorting 29-34
unmerge 41
Data set
deleting 18
editing 18
import status 16—17
name, changing 18
Data sets
number of, imported 15
Data Sets table 10
copying 35
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Data Transform command 45
Description column 39

Edit menu 4
Edit Samples/Add Columns view 22
Editing

merged data 42, 43

project properties 13
Editing commands 5
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Exporting

graphs 36

plots 36

F

FI (fluorescent intensity) 38
File Menu 4
Filtering

icons 33
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Summary table 54
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