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LICENSE AGREEMENT

L ICENSE AGREEMENT

BEFORE OPENING THIS PACKAGE, YOU SHOULD CAREFULLY
READ THE FOLLOWING TERMS AND CONDITIONS. BY OPENING
THIS PACKAGE YOU AGREE TO BECOME BOUND BY THE TERMS
AND CONDITIONS OF THIS AGREEMENT, WHICH INCLUDES THE
SOFTWARE LICENSE AND LIMITED WARRANTY. IF YOU DO NOT
AGREE WITH THESE TERMS AND CONDITIONS, YOU SHOULD
PROMPTLY RETURN THE PACKAGE UNOPENED TO HITACHI
SOFTWARE ENGINEERING AMERICA, LTD.("HISAL") or HISAL
Distributor AND YOUR MONEY WILL BE REFUNDED.

The enclosed software is licensed, not sold, to you for use only upon the terms of this
Agreement, and HISAL reserves any rights not expressly granted to you. You are responsible
for the selection of the Software to achieve your intended results, and for the installation, use
and results obtained from the Software. You own the media on which the Software is
originally or subsequently recorded or fixed, but HISAL retains ownership of all copies of
the Software itself.

LICENSE

You may:

a. Use the Software on a single machine at any given time.

b. Obtain limited numbers of Copy Protection Devices. Additional, Copy Protection Devices
are provided only as a convenience of running the software.

c. In no manner engineer or reverse-engineer the copy protection hardware, or whole or part
of the software.

d. Copy the software only for backup provided that you reproduce all copyright and other
proprietary notices that are on the original copy of the Software provided to you. Certain
Software, however, may include mechanisms to limit or inhibit copying. Such Software is
marked copy protected.

e. Transfer of the Software and all rights under this Agreement to another party together with
a copy of this Agreement if the other party agrees to accept the terms and conditions of this
Agreement. If you transfer the Software, you must at the same time either transfer all copies
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LICENSE AGREEMENT

whether in printed or machine-readable form, to the same party or destroy and copies not
transferred.

RESTRICTIONS

You may not use, copy, modify, or transfer the Software, or any copy, in whole or in part,
except as expressly provided for in this Agreement. Any attempt to transfer any of the rights,
duties or obligations hereunder except as expressly provided for in this Agreement is void.
YOU MAY NOT RENT, LEASE, LOAN, RESELL FOR PROFIT, OR DISTRIBUTE.

TERM

This Agreement is effective until terminated. You may terminate it at any time by destroying
the Software together with all copies in any form. This Agreement will immediately and
automatically terminate without notice if you fail to comply with any term or condition of
this Agreement. You agree upon termination to promptly destroy the Software together with
all copies in any form.

LIMITED WARRANTY

HISAL warrants, for the period of ninety (90) days from the date of delivery of the Software
to you as evidenced by a copy of your receipt, that:

(1) The Software, unless modified by you, will perform the function described in the
documentation provided by HISAL. Your sole remedy under the warranty is that HISAL will
undertake to correct within a reasonable period of time any marked Software Error (failure of
the Software to perform the functions described in the documentation).

HISAL does not warrant that the Software will meet your requirements, that operation of the
Software will be uninterrupted or error-free, or that all Software Errors will be corrected.
(2) The media on which the Software is furnished will be free from defects in materials and
workmanship under normal use. HISAL will, at its option, replace or refund the purchase
price of the media at no charge

to you, provided you return the faulty media with proof of purchase to HISAL. HISAL will
not have any responsibility to replace or refund the purchase price of the media damaged by
accident, abuse or misapplication.

THE ABOVE WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER
WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
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PURPOSE. NO ORAL OR WRITTEN INFORMATION OR ADVICE GIVEN BY HISAL,
ITS EMPLOYEES, DISTRIBUTORS, OR AGENTS SHALL INCREASE THE SCOPE OF
THE ABOVE WARRANTIES OR CREATE ANY NEW WARRANTIES. SOME STATES
DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO THE ABOVE
EXCLUSION MAY NOT APPLY TO YOU. IN THAT EVENT, ANY IMPLIED
WARRANTIES ARE LIMITED IN DURATION TO NINETY (90) DAYS FROM THE
DATE OF DELIVERY OF THE SOFTWARE. THIS WARRANTY GIVES YOU
SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHER RIGHTS, WHICH VARY
FROM STATE TO STATE.

LIMITATIONS OF REMEDIES

HISAL's entire liability to you and your exclusive remedy shall be the replacement of the
Software media or the refund of your purchase price as set forth above. If HISAL or the
HISAL's distributors are unable to deliver replacement media which is free of defects in
materials and workmanship, you may terminate this Agreement by returning the Software
and your money will be refunded.

REGARDLESS OF WHETHER ANY REMEDY SET FORTH HEREIN FAILS ITS
ESSENTIAL PURPOSE, IN NO EVENT WILL HISAL BE LIABLE TO YOU FOR ANY
DAMAGES, INCLUDING ANY LOST PROFITS, LOST DATA OR OTHER
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY.
SOME STATES DO NOT ALLOW THE LIMITATION OR EXCLUSION OR LIABILITY
FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES TO THE ABOVE
LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU.

GOVERNMENT LICENSEE

If you are acquiring the Software on behalf of any unit or agency of the United States
Government, the following provisions apply:

The Government acknowledges HISAL's representation that the Software and its
documentation were developed at private expense and no part of them is in the public
domain.

The Government acknowledges HISAL's representation that the Software is Restricted
Computer Software as that term is defined in Clause 52.227-19 of the Federal Acquisition
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Regulations (FAR) and is commercial Computer Software as that term is defined in Subpart
227.401 of the Department of Defense Federal Acquisition Regulations supplement
(DFARS) The Government agrees that:

If the Software is supplied to the Department of Defense (DOD), the Software is classified as
Commercial Computer Software and the Government is acquiring only restricted rights in
the Software and its documentation will be as defined in Clause 52.227-19 (c) (2) of the FAR.
If the Software is supplied to any unit or agency of the United States Government other than
DOD, the Governments rights in Software and its documentation

RESTRICTED RIGHTS LEGEND

Use, duplication, or disclosure by the Government is subject to restrictions as set forth in
subparagraph.

(¢) (2) (11) of the rights in Technical Data and computer software clause of DFARS
52.227-7013.

Hitachi Software Engineering America, Ltd.

601 Gateway Boulevard, Suite 100

South San Francisco, CA 94080

EXPORT LAW ASSURANCES

You acknowledge and agree that the Software is subject to restrictions and controls imposed
by the United States Export Administration Act (“The Act”) and the regulations thereunder.
You agree and certify that neither the Software nor any direct product thereof is being or will
be acquired, shipped, transferred or reexported, directly or indirectly, into any country
prohibited by the Act and the regulations thereunder or will be used for any purpose
prohibited by the same.

GENERAL

This agreement will be governed by the laws of the State of California, except for that body
of law dealing with conflicts of law.

Future updates of the Software will be available for purchase by licensees for a fee provided
a registration card has been received by Hitachi Software Engineering America, Ltd.
Should you have any questions concerning this Agreement, you may contact HISAL at
http://www.miraibio.com.

You acknowledge that you have read this Agreement, understand it and agree to be bound by
its terms and conditions. You further agree that it is the complete and exclusive statement of
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the agreement between us which supersedes any proposal or prior agreement, oral or written,
and any other communications between us in relation to the subject matter of this Agreement.
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CHAPTER1
WELCOME
MiraiBio MasterPlex™ OT 3.0

CHAPTER
1

Welcome to the MiraiBio MasterPlex ™ QT User Manual. MasterPlex QT
software analyzes results files (*.csv, *xIs or *.Ixd) from the Luminex® 100/200
system.

1.1
About This Manual

This manual explains how to use the MasterPlex QT 3.0 software to:
import results files (*.csv, *.xlIs or *.Ixd) from the Luminex system
designate standard, unknown, control, and background wells
generate standard curves
compute analyte concentrations
generate data charts and reports
What’s New in MasterPlex QT 3.0
MasterPlex QT 3.0 offers new features, including the ability to:
Merge plates using virtual plate feature so that it can analyzes beyond 100
panels at one time
Make a sample marking and groups easily and quickly using
Auto-grouping feature or dragging grouping feature
Calculate a fold change especially for being used relative gene analysis
Normalize the data so that it can analyze between difference plates
generate a custom reports using style sheet
Conventions Used in This Manual
This manual describes the steps required to perform the various tasks associated
with the MasterPlex QT software. The manual uses a step format to explain the
various tasks associated with MasterPlex QT. The symbol may follow a step
instruction. It indicates the software response to the action performed by the
user.
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Screen Captures

Screen captures may accompany the step instructions for further illustration.
The screen captures in this manual may not exactly match those displayed on
your screen.

1.2
Technical Support

You can contact MiraiBio Technical support at:
Hitachi Software Engineering America, Ltd.
601 Gateway Boulevard, Suite 100
South San Francisco, CA 94080
USA
Tel: +1 (650) 615-7600
Toll Free: +1 (888) 615-9600
Fax: +1 (650) 615-7639
E-mail: support@miraibio.com
www.miraibio.com
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CHAPTER?2
INSTALLING MASTERPLEX QT

CHAPTER
2

This chapter explains the minimum hardware and software requirements
needed to install and use MasterPlex™ QT 3.0. It provides installation
instructions for a computer connected to the Luminex® 100/200 system.

2.1

Requirements

For optimum performance, MasterPlex QT requires hardware and software that
meet or exceed the following specifications. It is also strongly recommended
that you use the Luminex XY platform.

Minimum Hardware Requirements

Platform PC
CPU Intel Pentium 4 1.5 GHz or equivalent,
Intel Pentium4 2 GHz or better recommended
Memory (RAM) 512MB or higher for Windows 98/ME/2000/XP
Storage space (HDD) 30 MB available space for the installation
Input devices Keyboard and mouse or any other pointing device
Video RAM 16MB or higher
Monitor resolution ~ XGA (1024x768 pixels or higher; 1280 x1024
recommended)
Monitor color 16-bit color (high color) or higher
CD-ROM drive Required for CD media version. Not applicable

for download version.

Software Requirements

Operating system Microsoft Windows 98/98SE/Me/NT4.0
SP6/2000/XP (Windows 2000 or XP recommended)
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INSTALLING MASTERPLEX QT

2.2

Installing MasterPlex QT

1. Insert the MasterPlex™ QT CD-ROM in the workstation computer and
double-click MasterPlex QT.exe.
= The installation begins and the InstallShield Wizard appears (Figure 2.1).

MasterPlex QT 3.0 - InstallShield Wizard

Welcome to the InstallShield Wizard for MasterPlex QT 3.0

ShieldR Wizard will install MasterPles OT 2.0 onyour computer. To continue; click

InstallShdd | | cgack | Dy | | cancel |

Figure 2.1 InstallShield Wizard, Welcome screen

2. To continue the installation, click Next.
= The Choose Destination Location window appears (Figure 2.2).
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INSTALLING MASTERPLEX QT

MasterPlex QT 3.0 - InstallShield Wizard

Choosze Destination Location

Ider where setup will install fles.

Setup will inztall MazterPlex OT 2.0 in the following folder,

all to this folder. click Mest. Tainstall ta a different folder, click Browse and =

[ 1 Cancel ]

Figure 2.2 Install Shield Wizard, Choose Destination Location window

InstallShied

3. To accept the default destination folder, click Next.

To specify a different destination folder, click Browse, choose the folder, and
click Next.
= The Start Copying Files window appears (Figure 2.3).
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INSTALLING MASTERPLEX QT

MasterPlex QT 3.0 - InstallShield Wizard

Start Copying Files

Review settings before copying files.

Setup

any

Current Settings:
Inztallation Path

C:%Program FileshHitachiS ofthMasterPlex OT 3.0%

InstallShield

| | Cancel

Figure 2.3 InstallShield Wizard, Start Copying Files window
4. To copy the files to the selected directory, click Next.

= After the installation is completed, the InstallShield Wizard Complete
window appears (Figure 2.4).
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INSTALLING MASTERPLEX QT

MasterPlex QT 3.0 - InstallShield Wizard

InstallShield Wizard Complete

Setup hag finizhed installing MasterPlex BT 2.0 on your computer.

[ View release notes,

£}

stalichin | <Back || Fish | 1 Cancel I

Figure 2.4 InstallShield Wizard Complete window

5. Choose the View release notes option, and click Finish.
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INSTALLING MASTERPLEX QT

2.3

Installing a License

1. Double-click the MasterPlex™ QT icon H on the workstation desktop.
= The License Information dialog box appears (Figure 2.5).

License Information g|
Product Mame: MasterPlex QT ¥3.0 version 3.0.1 Build 166

zer Mame:
| nigtitute:
Divizion:

Murber of Licenses: 1
[rate lzzued:
Licenzed “erzion:

Licenzed Machine 1D:
E xpiration Drate:

Machine |0 of this PLC: ADFE-E4BC-BADT

{#) Stand-alone License Mode

[ Obtain Dema License. . ] [ Install Licenze File ] ’ Waid Current License

[ Obtain Product License. .. ]

) Metwork Clisnt Licenze Mode (R equires MasterPlex netwark license server]
Licenze Server P Address:
Licenze Server Port:

Server Mame:
D'ezcriphion:
Passward: [ Remember Password

License E«pires:

[ oK. | Cancel | Abort |

Figure 2.5 License Information dialog box

2. To view instructions on how to obtain a license (*.lic), click Obtain Product
Licenses.

3. After you have obtained a license, click Install New License.
= The Open dialog box appears.

4. Use the Open dialog box to locate the license (*.lic) and double-click the file.
= The license is installed.
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GETTING STARTED

CHAPTER
3

This chapter provides a brief overview of data analysis using MasterPlex™ QT
3.0. It also explains how to start the software, import a Luminex® 100/200
results file (.csv, .xls or .Ixd), and the user interface components.

3.1

Overview of MasterPlex™ QT Analysis

MasterPlex QT software analyzes results files (.csv, .xls or .Ixd) from the
Luminex 100/200 system. The analysis steps include:
Import a Luminex results file (.csv, .xIs or .Ixd)
Designate well types (standard, unknown, background, or control) and well
groups (identifies members of a standard data set or replicate unknowns)
Define the standard data set (enter standard concentrations and select a
model equation for the standard curve)
Associate or link a standard data set to an unknown group(s)
Compute the analyte concentrations
Save the Luminex results file in MasterPlex QT file format (.mlx).
The .mlx file includes information associated with the file (for example,
well definitions and interpolated concentrations)
After the concentrations are calculated, you can:
view the results in graphs or several different report formats
create a virtual plate (a simulated microtiter plate) that contains data from
user-selected actual plates (.csv, .xls, .Ixd or .mlx)

generate a Dose-Response curve and determine the Log EC50 value for
user-selected data in a virtual plate
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3.2

Starting MasterPlex™ QT

* On the desk top, double-click the MasterPlex QT iconm . Alternatively,
you can click the Windows start menu button and select Programs
> MasterPlex QT 3.0 > MasterPlex QT 3.0.

= The MasterPlex QT user interface appears and displays the Plate Wizard
and Navigator window (Figure 3.1).
For more information about the Plate Navigator window, see page 3.14.

chosen in the Application preferences or the Display wizard at startup option is

NOTE: The Plate Wizard appears if the Enable plate wizard at start up option is
chosen in the Plate Wizard.

The Plate Wizard guides you through the steps to import a Luminex® results
file (.csv, .xIs or .Ixd) or create a virtual plate. For more information on virtual
plates, see Chapter 6 on page 6.1.

¥ MasterPlex QT 3.0
File Show Window Help
3 & @

EH Work 5
= ok space 7 Plate Wizard

“Welcome

P|ate “whelcome to MasterPlex OT plate wizard.

. Thiz wizard will quide yau thraugh creating
N _aV 19 ator and configuring a new plate.
window _ _ _
Fleaze, click "Mext" to begin creating and
configuring a new plate.

Diigplay wizard at start up

@ Cancel

Figure 3.1 MasterPlex™ QT user interface
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3.3

Importing Luminex® Results

To begin a MasterPlex QT analysis, import a .csv, .xIs or .Ixd file from the
Luminex 100/200 system using the Plate Wizard, toolbar, or menu bar
commands.

NOTE: The Luminex default directory is named Output.

Importing Luminex Results Using the Plate Wizard

1. If the Plate Wizard is not open, click the Plate Wizard button %"
= The Plate Wizard appears (Figure 3.1).

2. In the Welcome tab of the Plate Wizard, click Next.
= The Select Plate Type tab appears (Figure 3.2).

T Plate Wizard

Select Plate Type |

Pleaze select a plate type by
clicking on one af the radio
button below,

Flate Type

(%) Open a plate
04 virtual plate

v i |

@ Cancel @ Back ‘ @ Mext

Figure 3.2 Plate Wizard
Select Plate Type tab

3. Choose the Import a new plate option and click Next.
= The Import File tab appears (Figure 3.3).
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T Plate Wizard

Open File |

=)

Pleasze enter the path and name of the data file [*.ML<, = LxD, * =15,
* C5%] to be opened. You can alzo click on the folder button tothe right
af the edit bax to browse the data file.

Thiz data file containz all data acquired by Lumines system during the
run. Plate wizard will extract all these data into eazw to read plate window,

Qo QO Eack‘ > ‘ " ‘

Figure 3.3 Plate Wizard
Import File tab

4. Enter the file path for the .csv, .xls or .Ixd that you want to import.
Alternatively, click tEEBrowse button
= The Open dialog box appears (Figure 3.4).

Qpen PX]
Look in: | ) examples v| €] T - M-
@Averagestd.csv

@H 10Plex.cav

@ILS.:SV

File name: | | I Open ]
Files of type: | All Files (*.mbe; *bed; *xds; *csv) w | [ Cancel ]

[ Open as read-anhy

Figure 3.4 Open dialog box

5. Navigate to the directory of the .csv, .xls or .Ixd that you want to import.
6. Select one or more .csv, .xls or .Ixd files and click Open.
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To select adjacent files, press and hold the Shift key while you click the first
and last file in the selection. To select nonadjacent files, press and hold the
Ctrl key while you click the files of interest.

7. Click Finish in the Plate Wizard.
= The Plate window opens and displays the results data (Figure 3.5).

. MasterPlex QT 3.0 - [Untitled Plate 1 =IL53.csv=]

ﬂ File Edit Plate Calculations Show Window Help
YN b B yEes =]
[z 2y @@w [0 & &
—— ]| . | %0 | e R G e | e e G0 | T GE- M Rgy OX
oK Work Space = = W
= 5 Uniited Plate 1 Bead Set | Properties | € MFL v|@/2000
1% Reports 1 | 2 | 3 | 4 | 5 | 6 | 7
i 034 Mouse IL5 & - .
038 M IL-10
& e B 1308.00 4 480,50 392,00
A 054 Mouss 1L-2
4% 073 Mouse IFN gamma £ e R e
4% 077 Mouse L4 D 525.00 8850 82,00
E 201.0 37.50 3/BOO 3700
F €6.50) 300|300 34,00
e | B 1 18, 23,00
H | 28 1 17.
< >
Mumber of Wells:96 034Mouse I1-5
Untitled Plate 1 <11 5.cev>
Navigator Plate Window

Window

Figure 3.5 Plate window displaying results data
More than one Plate window can be open at the same time.

8. To import additional Luminex results files using the Plate Wizard, click the

Plate Wizard button # and repeat step 1 to step 6. Each set of results data is
displayed in a separate Plate window.

Importing Luminex Results Using the Toolbar or Menu Bar

You can import a Luminex results file using the toolbar or menu bar.

1. To import a .csv, .xls or .Ixd file, click the Open button For select File >
Open from the menu bar.
= The Open dialog box appears (Figure 3.6).
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Look in: |l.f,‘axamples vl O ¥ B f-

Bl averageStd.cev

%]H 10Plex.csv

%]ILS.::S\;

File mame: || | [ Open l
Files of type: | All Files [“mbe; * bedl; ~xds; ~.csv) v [ cancel |

Figure 3.6 Open dialog box

2. Navigate to the directory of the .csv, .xls or .Ixd that you want to import.

B
3. Select one or more .csv, .xls or .Ixd files and click Open.
To select adjacent files, press and hold the Shift key while you click the first
and last file in the selection. To select nonadjacent files, press and hold the

Ctrl key while you click the files of interest.
= The Plate window opens and displays the results data (Figure 3.7).

r NOTE: The Luminex default directory is named Output.
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# MasterPlex QT 3.0 - [Untitled Plate 1 <IL5.csv>] [=1[c3
ﬂ File Edit Plate Calculations Show Window Help - x
YN b B yEes =]
A /Y Baw o5
—— ]| . | %0 | e R G e | e e G0 | T GE- M Rgy OX
oK Work Space B
= 5 Uniited Plate 1 Bead 52t | Propertios | SEEES £ M v |3 /2000
11 Feports Analgtes i | 2 | 3 | 4 | 5 | 6 | 7
i 034 Mouse IL5 & e oo T .
028 Mouse L0
& s B 1308.00 425,00 480,50 352,00
A 054 Mouss 1L-2
& 073 Mouse IFM gamma £ e e
4% 077 Mouse L4 D 525.00 8850 82,00
E 201.00 37.50 3/BOO 3700
F 66.5 32.00 32.00 34,00
e | B 1 18, 23,0
H | &850 1 17. 7.0
< >
Mumber of Wells:96 034Mouse I1-5
Untitled Piate 1 <IL 5.csv>
Navigator Plate Window

Window

Figure 3.7 Navigator window, Plate window
More than one Plate window can be open at the same time.

4. To import additional Luminex results files, repeat step 1 to step 3.
Each set of results data is displayed in a separate Plate window.

3.4

Using Windows Explorer to Import .csv, .xIs or Open .Ixd, .mlx Files

1. Open Windows Explorer and adjust the window size so that you can view
both the MasterPlex™ QT and Windows® Explorer application windows.

2. Use Windows Explorer to navigate to the .csv, .xls, .Ixd or .mlx file(s) that
you want to open.

3. Select the file(s) of interest, then click and hold the mouse button while you
drag the selected file(s) to the MasterPlex QT application window (Figure 3.8).
To select adjacent files, press and hold the Shift key while you click the first
and last file in the selection. To select nonadjacent files, press and hold the
Ctrl key while you click the files of interest.

4. Release the mouse button.
= The file(s) open in MasterPlex QT.
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MasterPlex QT 3.0
File Plate Calculad

B N fef=

Fils  Edl  Wesy Foawies  Tooks  Heo

Omi- & sen [ o

Tea s | (LS OP rogran Ak SHachim T M er A e 1 2. O -M"tEI b ﬂ m
K el [ 3 Ty Dk Ko fiel
# I MaheiPled 5T - g eoid x| SER Marcsoft Bordl Cormes Sere 127 IAJET0E 450 P
= [ MasherPley T 24 HI P o 13960 Pl | Eensl Coewes Seper 123001 £ 27 am
I datm 5][5':!" 3ID Mirosoft Borel Coews Saper, . NENIS000 12540 P
) donumentations R dZER MR P {1 L2000 730 A

# 0 skl Shasd [nutwllat o Ini
# (3] ntubsoum

# (] Intumat Eglor

# (L3 kirka's

# ([0 Linkayn

| ) Mamimngar w
| »

Figure 3.8 MasterPlex QT and Windows® Explorer application windows
Use a drag-and-drop operation to open a .csv, .xIs, .Ixd or .mlx file(s) in the
MasterPlex QT application window

3.5
Viewing Data in the Plate Window

1. If more than one Plate window is open, select the |E]Cascade,ETile
Horizontally , or| | [Tile Vertically menu from the window menu bar to
arrange the Plate windows for easier viewing.

2. To change the data displayed in the well grid:

a. Click an analyte in the Bead Set panel.
b. Make a selection from the data type drop-down list.
= The well grid displays the data for the selected analyte.
Figure 3.9 shows the components of the Plate window. Table 3.1 lists the
types of data available for display in the well grid.

3. To view background-subtracted data, click the Subtract background
button @
= The Plate window displays background-subtracted data.

For more information on background calculation options, see Background
Type on page A.4.)
Data type drop-down list Edit box
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* Untitled Plate 2 <IL5.csv> M=E3
A 0.00 vl
Ohg 5o ik St Fep Bw T Sl 55 55 B O
Bead Set | Properties | Standards | mr1 | w | |2|:|,|:||:| | [(Enter_
[~ Local Standards 1 | 2 | 3 4 5 & -
4 034 Mouse 1L-5 A 20.00 357,00 505,50 341 B
4. 038 Mouge IL-10
‘& 054 Mouze IL-2 B 1308.00 429,00 450,50 352,00
& 073 Mouze IFM gamma C wedzo ELOO £2.00 25,00
& 077 Mouge 1L-4
D 25000  BB.5D 2 5
E 201,00 17,50 35,00 37,00
F 8650 3200|300 34,0
e | 3500 1 1800 23,00
H | 2550 1 1 7. L3
| Local |Impl:|rts o [l ¥
Mumber pf Wells:96 034 Mouse IL-5
Bead set tab .
Well grid

Figure 3.9 Plate window and Bead Set tab
Bead Set tab shows the analytes in the plate.

Plate Window Components

Well grid

Data type
drop-down list

A representation of a

microtiter plate that displays the well contents for
the analyte selected from the Bead Set panel and
data type selected from the data drop-down list.

Shows the types of data available for display in the
well grid. Make a selection from this drop-down list
to choose the data type displayed in the well grid.
Click the dropdown arrow to view the list and select
a data type. Alternatively, click the |4l el arrows
to scroll forward or backward through the list. (See
Table 3.1 for a description of the data types.)

Edit box
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Bead set tab

Color tab

Standard tab

Displays the selected
data type value for the

active (selected) well. Some data types can be
edited (see Table 3.1). Enter a new value in this box
to edit well data.

Displays a list of the analytes (bead sets) in an
assay.

Shows the color that represents each analyte in the
multi-well chart. To change a color for an analyte,

right-click the color swatch, and choose or define a
color in the color palette that appears.

Displays a list of the local or imported standard
curves for the plate.

MasterPlex QT www.miraibio.com
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Table 3.1 Data Types in the well grid

Data Type Description Edit Data
Median The median fluorescence intensity measured | No
Fluorescence by the Luminex® 100/200 system for a bead
Intensity (MFI) set count.
Count The number of beads (per bead set) detected | No
by the Luminex® 100/200 system (specified
by the user in the Luminex software).
Concentration The analyte concentration that is computed | Yes
(interpolated or extrapolated) from the
user-selected standard curve.
Dilution The dilution factor for the well. Yes
Standard/ Standard Value: Analyte concentration fora | Yes
Independent Value standard.
Independent Value: The agent concentration | Yes
associated with a well that is a member of a
regression data set. A Dose-Response curve
is generated from a regression data set.
Sample Names User-specified name for the well. Yes
Ouitlier selection A check mark indicates the well is outlier and | Yes
the well data are not included in the
calculation of concentrations or a
Dose-Response curve.
Well Colors The color that represents each analyte in the | Yes
bar chart.
Group Numbers The group number of the well. Wells that No
belong to the same group have the same
group number.
Replicate type User-specified replicate type name for the Yes
well.
Standard/ Shows the standard number that is linked to | Yes
Control Links each well or well group.
Sample Average Shows the average within the group. No
Standard Deviation Shows the std within the group. No
%CV Shows the %CV within the group. No
Normalized Data Shows the Normalized data within the group. | No

MasterPlex QT www.miraibio.com
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“ Untitled Plate 2 <IL5.csv> =13
Al .00 P —
Gt Sul Uik Cil feg B T (S S G5 88 O
Biead Set | Properties | Standards| (@ MFI v |8 [2000 ((Enter_
034 Mouss IL-5 1 | 2 | 3 a 5 6 &
D38 Mouss IL-10
A 20.00 367,00 506,50 341,00 3
054 Mouss [1-2
PR — B 1308.00 429,00 480,50 392,00
077 Mouse IL-2 C 1084.50 82,00 BE.0D 7E.OD
D 525,00 BE.50 82,00 56,50
E 201,00 37.50 3500 37,00
F £6.50 32,00 32,00 300
G 35,00 1E.00 1E.00 23,00
H 26,50 15,00 17,50 27,00 v
20 (] ¥
Mumber of Wells: 96 034 Mouse IL-5

Figure 3.10 Plate window and Color tab

The Color tab shows the color that represents each analyte in the multi-well chart. To
change a color for an analyte, right-click the color swatch, and choose or define a
color in the color palette that appears.

# Untitled Plate 2 <IL5.csv> =T
| Bead Set | Properties | Standards | MFI | |2EI oo Enter

=
Pl

[~ Local Standards
4. 034 Mouze 1L-5
4% 038 Mouge 1L-10
4, 054 Mouze 1L-2

A
B

& 073 Mouze IFM gamma C 108450 £2.00 £E.00 25,00
D

20.00 3157.00 505,50 341.00 B

1308.00 425,00 480,50 352.00

4. 077 Mouze 1L-4

£25.00 58,50 E2.00 95,50
E 201.00 750 IE.00 37.00
F £6.50 1200 32,00 34,00
G 38,00 18,00 18,00 23.00
H 28,50 19,00 17.50 27.00 v
| Local |Impl:|rts| <[ ¥
Mumber of Wells: 36 034 Mouse IL-5

Figure 3.11 Plate window and Standards tab

Click a tab at the bottom of the Standards tab to display a list of the local or imported
standards for the plate. For more information about standards, see Chapter 5 on
page 5.1.
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3.6
Thresholds

You can enter an MFI, count, or concentration threshold for a plate.
The software can identify wells that contain data less than the user-specified
threshold.
To set a threshold(s):
1. Click the Preferences button 7.
= The Preferences dialog box appears (Figure 3.12).

Preferences g]

&pplication | Flate | Regression | Calculations

B ackground Plate Info

Plate Name
Subtract Background

IL5 Project
‘When to subtract

. Analyst N
(#) &l caleulations nalyst flame

() Regressions only

Threzhalds
Background Tupe

(%) Average

() Peak value

Concentration |00

RAF] 0.00

() Lowest value LELLNELLC E

Back d target [G '
Gl e (B Prompt before calculation

A, Bk - ;
b ka Prompt befare recalculation.

Drefault | a Ok | & Cancel | f* Apply |

Figure 3.12 Preferences dialog box, Plate tab

2. Click the Plate tab.

3. Enter the concentration, MFI, or bead count threshold.

4. Click Apply when you are finished.

5. To return the plate preferences to the factory set defaults, click Default.

To identify wells in the Plate window that contain data less than threshold:
1. Make a selection from the Bead Set panel (Figure 3.13).
2. Select the data type (MFI, count, or concentration) from the data-type
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drop-down list.
3. To identify wells with MFI data less than threshold, select the I-_:.ushow <
MFI Limit from plate menu.
= A red border is placed around the well (Figure 3.13).
To identify wells with bead count data less than threshold, select the FE
show < Count Limit menu from plate menu.
= A red border is placed around the well.
To identify wells with concentrations less than threshold, select the Fﬁ Show
< CON Limit menu from plate menu
= A red border is placed around the well.

Click the analyte of interest. Select MFI, concentration, or count.

% Untitled Plate 2 </L5.csv> M=

B T Cil | e 5L g O
Bead Set | Properties| = ¢ > [ MFI v Bz (Erter )
1 | 2 ‘ 3 | 4 ‘ 5 | 6 ‘ A

e 134 Mouse ILG A 20.00 357.00 505.50 341,00 >
& 038 Mousge [L-10

B 1306.00 425,00 480,50 352,00
& 054 Mouse [L-2
4%, 073 Mause IFH gamma c e — — e
4% 077 Maouse L4 D 525,00 B850 E.00 5650

E 201.00 37.50 18,00 37.00

F 66.50 32,00 32,00 34,00

G 33.00| 1500 | 180 23.00

H .50 130 | 17.59 27.00 v

< | >

Mumber of Wells;96 034 Mouse IL-5

Figure 3.13 Well grid in the Plate window
Red border identifies wells with a MFI value less than threshold for the selected
analyte.

active at a time.

r NOTE: The threshold menus (i_'i,morﬁq) are mutually exclusive. Only one is
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3.7

The Plate Navigator

At startup, MasterPlex™ QT displays the Plate Navigator (Figure 3.14). The
plate navigator workspace shows a tree of the windows that are open during a
session.

The Plate Navigator organizes the open windows that are associated with a plate.
It provides a convenient way to change the view in the main display area.
» To view a particular window, click the item in the Plate Navigator window
(Figure 3.15).
» To show or hide the Plate Navigator, select the ENavigator menu from
Show > show/hide > Navigator.

MasterPlex QT 3.0
File Plate Calculatons Show Window Help

|2H 8 G 764w %0r S| o
(Rx 2y BR[O &%
———————

X Work Space

Plate
Navigator

window

Figure 3.14 Plate Navigator window at start up
If no windows are open in the main display area, the Plate Navigator window is
empty.
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% MasterPlex QT 3.0

File Edit Charts Show Window Help
PBIS vea|h 00r S| u =
@ /sy a@w | O &S
e ———— Y |
R ‘work Space E _."__-5 Project <IL5.csv>
= ﬁ IL5 Project r
= 11" Reports E _Beport.paranalytes, -
% Report per an| Data Chart [
[i] Bar Graph I ol
4/ 034 Mouse IL5
1 038 Mouse IL10 S—
¥ 05t Mouse IL-2 B 035 House IL-10
:‘_‘—_’] 073 Mouse IFN aamma 1 B 054 Mouse IL-2
‘ﬂ&UT? Mause IL-4 - e e I 072 Mouse IFN gamma
: i M 077 Mouse IL-4
£ | >

Figure 3.15 Plate Navigator window
If multiple windows are open, click an item in the Plate Navigator to view it in the main
display area.

Bl ‘work Space
= FH IL5 Project
= i Reports
@ R eport per analytes
fi] Bar Graph

74 Standard Curves
= [ Untitled Plate 3 Click this to change the view to Untitled Plate 3 in the

= 11 Reports ] main display area
el |

@ Fepor per sample well | Open windows that are associated with Untitled Plate

24 Standard Curves . ; . - S
G35 Human 10 pler project 3. Click an item to display it in the main display area.

Click to expand or collapse the plate node.

Figure 3.16 Plate Navigator
Shows the windows that are open in the main display area.
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Table 3.2 shows the types of windows available in the software.

Table 3.2 MasterPlex™ QT windows

Window Name Displays... See...

Plate a .csv, .xls, .Ixd or .mix file Figure 3.17

Standard Curves the Standard Curves window for the Figure 3.18
current Plate window

Data Chart the current Data Chart window for the | Figure 3.19
selected plate

Report a report that was generated for the Figure 3.20
current plate

# Untitled Plate 2 <IL5.csv> M=
A1 .00 =
B B Uik Gil fee B T GEl | O GE- 99y Bgy OX
Bead Set | Properties | Standards | MFI b | |2EI.DD Enter
[~ Local Standards 1 | 2 | 3 4 5 & 5
4 034 Mouse IL-5 A 20.00 357,00 506,50 341,00 W
4, 028 Mouge IL-10
A 054 Mouse I1L-2 B 1308.00 429,00 480,50 392,00
4 073 Mouse IFN gamma C 1084.50 82,00 EE.00 7E.00
& 077 Mouge 1L-4
D 525.00 86,50 §2.00 56,50
E 201,00 37,50 38,00 37.00
F 66,50 32,00 32,00 3400
G 315.00 16,00 18,00 23.00
H 26.50 19,00 17.50 27,00 v
| Local |Impurts &l 5
Mumber of Wells: 96 034 Mouse IL-5

Figure 3.17 Plate window
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Standard Curves

EI'UF‘. Local Curves
. 4k 034 Mouse IL-5

A& 038 Mouse IL-10
LS std-curve
& 054 Mouse IL-2
B std-curve 1
AL_U?S Mouse IFN gamma
. B std-curve 1

-4 077 Mouse IL-4
L B swecurven
?F. Imported Curves
EDF. Regressions

4 034 Mouse IL-3
038 Mouse IL-10
4 054 Mouse IL-2
& 073 Mouse IFN gamma
g 077 Mouse IL-4

Standard Curve Chart | Residual Plot | Standard Data |

Five Parameter Logizstics
R-Sguare = 0.9999
a=-28780=-2.8680c=4402824d=1218477 2= 0.424

= Sid-Curve 1
_ A 034 Mouse IL-S

Iy

Median Fluroscense Intens

£000 2,000 10,000

Data Chart

| MFI

M &034 Mouse 1L
7] & 138 Mouse 1L-10
7 8054 Mouse IL-2
@ 073 Mouse IFN ganma
¥ 8077 Mouse 1L-4

BN 357 034 Mouss IL-5
B 7105 038 Mouse IL-10
BN 1,550.5 054 Mouse IL-2

BN 1,135 073 Mousze IFN gamma
N 1,359.5 077 Mouss IL-4

034 Mouse IL-5

054 Mouse IL-2
Selected Analytes

077 Mouse IL-4

Multi-Wel Chart selected

. &

Parent Plate: ILS Project

Figure 3.19 Data Chart window
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MasterPlex OT Plate Format Renort

Report Date: 42772007

Report Time: 9:41:0Z2 AM

Data File: IL3.csv

Plzte Mame: Untitled Plate 2
MasterPlex OT Version: 3.0.1.166

Run Date: 3720501
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Figure 3.20 Report viewer, Plate format report
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3.8

Saving Plate Data

After you import a Luminex results file (.csv, .xlIs or .Ixd), the data can be saved
to a MasterPlex ™ QT file format (.mlx). The .mlix file includes all data
associated with a plate such as well definitions and computed (interpolated or
extrapolated) concentrations.
To save results data (.csv, .xIs or .Ixd) to a MasterPlex file (.mix):
1. Click the Save button H Alternatively, select File > Save from the main
menu.
= The Save As dialog box appears (Figure 3.21).

Save As @

Save i_n:|_}a;f.amples vl Y ¥ EF G-

IL5 Project.mix

File name: | | [ Save l

MasterPlex QT Plate Files {".mbd) v| [ Cancel ]

Save as fype:

Figure 3.21 Save As dialog box

2. Confirm the default directory where the file will be saved or choose another
directory.

3. Enter a file name and click Save.

Opening a MasterPlex File (.mlx)

1. Click the Open button ¥ Alternatively, select File > Open Plate from the
main menu.
= The Open dialog box appears (Figure 3.21).
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Loak in: | £ examples

V|J? N

IL5 Project.mlx
|%.-?-.~f'|er.5|g||e5t|:|.1:5»'
@H 10Plex.csy

@ILS.ESV

File name: ||

Open

Files of type:

All Files (*mbx; *bod; *xds; *csv)

vl

[ Cancel ]

Figure 3.22 Open dialog box
2. Confirm the default directory or choose another directory.
3. Select a file name (.mlx) and click Open.

= A Plate window opens and displays the results data (Figure 3.23).

4 IL5 Project.mbx <IL5.csv=

CEX

= e e e T - —
s 11 T H T T T
Bead Set | Properties | £ ¢ ¥ IODncentratinn/FoId Change v | |2I3.'|'."
: 1 | 2 | 3 | 4 | 5 | 6 | 7 | B =
e 034 Mouse L5 | A 2.30 183,57 243,01 18338 b
-&E'E'E:MW'“#W B 355, 1158 - 133, 02,64
SRR 955,58 15.85 33.55 02.5
% 054 Mouse L2 | | |
&BF&MWWN’HBFQ{HE C "'\L'I).ZEl -&5.15. 65-.94. 63.55
ﬂ\m:mdug%“;d D 243,45 70,26 £5.15 75,12
E 127,80 31,50 12,39 4
F 5570 2647 %17 L3
G 13,38 441 4,41 4,58
H 13,57 7.11 1.5 0.2 v
< | >
Mumber of Wells: 96 034 Mouse IL-5

Figure 3.23 Plate window
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CHAPTER
4

After you import a Luminex results file (.csv, .xls, .Ixd), your analysis begins by
defining a plate. This chapter explains how to define and save a plate. The steps
to define a plate include:

Designate well type to identify the standard, unknown, background, and

control wells.

Designate well groups to identify replicate unknowns, members of a

standard data set, or members of a regression data set.

Create a standard data set(s) by entering the concentration for each well

in the standard data set and selecting a model equation for the standard

curve. A plate can have more than one standard data set.

Link each well group to a standard data set to specify the standard that

is used to compute (interpolate or extrapolate) the analyte concentrations.
The plate definition can be saved as a template that can be applied to other
plates. The Template Manager helps you manage your templates. For more
information on templates, see Working With Templates on page 4.9.

4.1
Designating Well Type and Group

Selecting Wells
To select a well in the Plate window, click the well in the well grid. There are
three ways to select multiple wells:
To select adjacent wells (Figure 4.1), press and hold the mouse key while
you drag the mouse cursor over the wells that you want to select. Click and
release the mouse button to select the highlighted wells.
To select adjacent wells, press and hold the Shift key while you click the
first and last well in the selection.
To select nonadjacent wells (Figure 4.2), press and hold the Ctrl while you
click the wells.
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1 2 3 4
A 47 4845, 21

B 1288.00 402,00 460,50 372,00
C 106450 &£2.00 &8,00 EB.0D
D E05.00 &8 &2 7E

E 181.00 17.50 18,00 17.00
F 48,50 12,00 12,00 14,00
G 19.00 -2.00 2,00

H &.50 -1.00 -2.50 7.0

Figure 4.1 Well grid

To select adjacent wells, press and hold the Shift key while you click the first and last
well in the selection. Alternatively, press and hold the mouse key while you drag the
mouse over the wells of interest.

1 2 3 4
A 0.0 47 4845, 21

B 1288.00 402,00 45 372,00
C 106450 &£2.00 &8,00 EB.0D
D EDE.0D &8.50 £2,00 76,50
E 181 17.50 18 17.00
F 45 12, 12 14

G 19.00 -2.00 2,00

H 5,50 1.00 -2.50 7.0

Figure 4.2 Well grid
To select nonadjacent wells, press and hold the Ctrl key while you click the wells of
interest.

Designating Well Type

Table 4.1 shows the types of wells that are available.

1. Select the well(s) that you want to define.

2. To define (or mark) the well(s), right-click the selection and choose Mark
Wells and a well type from the pop-up menu that appears Figure 4.3. You can
also use toolbar buttons or menu bar commands to define the wells (Table 4.1).
= The well type is applied to the selected well(s).
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= NOTE: If the Automatic Well Grouping option is selected in the Preferences dialog
box, the wells are automatically grouped when you set the well type. For more
information on this option, see Application Tab on page A.1.

1 2 3 4 5 il 7 8
A 0.00 347,00 485,50 321.00
B 1288,00) 402,00 480,50 372,00
c 1m cnd o 31 LT o EE-}:‘
FH assion Model Equation

D , 7E.50

Select Entire Group
E 181 17,00
F 45 e 3

Mark: Wells r Absolute Quantification  # E”)
G 15 (¢ Unmark wells Relative Quantification  »| 3 Standard
H & Ber Group Wells =00 ' Ul Unknown

<l BB» Unaroup wells | &8l control
ee TL-G ﬁ Regression
Copy Ctrl+C

Copy Horizontal List
Copy Vertical List

B autoFil

% Auto Group

Figure 4.3 Well grid pop-up menu
Right click a well to display the pop-up menu

Table 4.1 Button and context menu to define wells
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Well Type Button | Context menu on the
plate window
Background Mark Wells > Absolute

Wells that contain no analytes.

Quantification >
Background

Standard Mark Wells > Absolute
Wells that contains analyte of known Quantification >
concentration. Standard

Unknown Mark Wells > Absolute

Wells that contains analytes of unknown
concentration.

Quantification >
Unknown

Control
Wells that contain analytes that function as
controls for a particular assay design.

Mark Wells > Absolute
Quantification >
Control

Regression

Wells of a virtual plate that are members of
a regression data set. (See Generating a
Dose-Response Curve on page 6.11 for
more information on regression analysis
data sets.)

E=EdE

Mark Wells > Absolute
Quantification >
Regression

Assay Background
Wells that contains analytes of assay
background concentration.

Mark Wells > Relative
Quantification >
Assay background

Treatment Sample
Wells that contain analytes that function as
treatment (patient sample).

Mark Wells > Relative
Quantification >
Treatment Sample

Control Sample
Wells that contain analytes that function as
controls (known as reference sample).

=

Mark Wells > Relative
Quantification >
Control Sample

‘ﬂ- NOTE: To show or hide the color-coded well types, click the Show well type
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button

3. To unmark a well, right-click the well and select Un-Mark Wells from the
pop-up menu. Alternatively, select the well(s) and click the Unmark wells
button ¢ or select Template > Unmark well from the menu bar.

_4-.1!- If a well belongs to a group, unmarking the well also removes the
= well from the group.

4. Repeat step 1 and step 2 to mark and group other well(s).

Designating Well Groups
After you have defined the wells, the wells must be organized into groups so
that the software can identify:
Replicate unknowns
A standard data set
A regression analysis data set (for a virtual plate only) (For more
information on virtual plates, see Chapter 6 on page 6.1.)
MasterPlex™ QT automatically places all background wells into one group.
You can define one or more groups of control wells per plate.

j!' NOTE: A group can include nonadjacent wells. A plate can have more than one
= group of standards or unknowns. A virtual plate can have more than one set of
regression data. To show or hide the group borders, click the Show well grouping

button

NOTE: Grouping does not set replicate unknowns. Standard, unknowns, control and

background groups can be treated as replicates to obtain statistics such as mean,
standard deviation and CV% in the final report.

Automatic Well Grouping
If the Automatic Well Grouping option is chosen in the Preferences dialog
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box (Figure 4.4), the software automatically groups wells when you set the well
type. The automatic well grouping is the factory set default.

Preferences §|

Application | Plate | Flegression | Calculations

Application Preferences Set Preferences

Drefault YWirutal Plate Dimensions

|1ze thiz dialog bow

Rows ‘|8 bo get various pre-
ferences related to
Columns : |12 M asterPles OT.

Choose this option to

[+] Asutarnatic Well Grouping automatically group wells
when you set the well type

Enable plate wizard at start up

Enable Relative Ouantifization [Gene E=pression]

[@=] Default | 4w Ok | 3 Cancel | ﬁ Apply |

Figure 4.4 Preferences dialog box
To display the Preference dialog box, click the button r'!:!for select File >
Preferences from the menu bar.

Manually Grouping Wells
You can only place the same type of wells in a group.
1. Select the wells that you want to group.

- NOTE: The grouping function is only available if you have selected wells that have
= | been defined.

2. Right-click the selection, and select Group Wells from the pop-up menu that
appears. Alternatively, click the selection, and click the Group Wells
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button IE..I or select Template > Group Wells from the menu bar.
= A border appears around the grouped wells (Figure 4.5).
3. To display the well grouping (Figure 4.5), click a well.

| " e e O G G | B TR G| T 0 ey g OX
Bead Set | Properties | £ ¢ * [0 | V||2EI.DD |
1 ‘ 2 | 3 4 5 | G ‘ 7 |
(LB e 1S A 20.00 3#%7.00 506.50 341,
038 Mouse IL-10
iuaq Mouse IL-2 8 wo s mo
&0?3 Mousze IFM gamma c LY EELl ?8.!!1
4. 077 Mouse IL-4 D 58,50 82.00 5.5
E 37,50 38,00 3?.nn|
F 32.00 32,00 34.nn|
G 18.00 18,00 B.Il1
H 19.00 17.50 Z?.nnl
|

—>

Group of Group of
standard data Unknowns(A2 to H4)
(B1to H1)

Figure 4.5 Well groups
A red border identifies a group in the well grid.

Ungrouping Wells
1. Right-click the group.

NOTE: The ungrouping function is only available if you have selected grouped wells.

2. Select Ungroup wells from the pop-up menu that appears. Alternatively,

click the Ungroup wells button HT;',.'or select Template > Ungroup wells
from the menu bar.

= The grouping is removed.

Grouping Wells by Pattern

The purpose of pattern grouping is to provide users another way to easily and
quickly group wells. Pattern here means two things: the group type (e.g.,
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standard, unknown...) and the dimensions of the group (i.e., rows and columns).
This function acts similarly to the Resizing feature of Microsoft Excel. It is
especially useful when the plate has many groups/replicates which follow
similar group patterns.

1. Define the group pattern by selecting a group of wells, and marking and
grouping them together. We will group other wells into this pattern.
2. Select all wells of the pattern group(Figure 4.6).

1 2 3 4 5 6

A 20,00 367.00 505,50 341,00

B 130600 429,00 480,50 352,00

C 104,50 82,00 BE.DD FEOD

D 515.{){). 88.50 B2.0D 96.50

E 201 37.50 38,00 37.00

F £6.50 2 2 4

G 32,00 18 18 2

H 26 1% 17 27

Figure 4.6 Well groups

2. Point mouse cursor to the bottom-right corner of the selection. When you see
the cursor turns into a black cross, push down the left button of mouse and
start to drag. During dragging, you will see in real-time that new wells are
selected and grouped into the pattern, as indicated by a red-line border
(Figure 4.7).
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i | 2 3 4 5
A 20.00 57.p= =
1 2 3 4 5

B 130,001 479

A 20.00 367.00 505,50 341,00
C 1084.50) g2

B 1m.m" 419.4:-5" m.m" 352,00
D EE.{HE' EE

+ C 11:@:4.5{:'" az.m" a:a.m" 75,00

E 201.00 37

D m.m" a:s.m" az.m" 26,50
E £6.50 32 =

E
G 35,00 18

F
H 26,50 19

G

H

Figure 4.7 Well groups

4. Once you are satisfied with the selection, just release the mouse button. The
software will automatically finish the grouping(Figure 4.8).

1 2 3 4 5
A 20, 367, 506, 341,
B 13113“1 429!]1 48!]51 3‘]2!]*
¢ | e me] s e
D L%, BE. B2, 96.
E 201, 37 38, 37
F &6 _‘?Ii ]lei 1z 34,

- o o
G 3*_1.14 umi umi B.ﬂ*
H - = |

Figure 4.8 Well groups

— NOTE: When starting drag, you can move the cursor either downwards or rightwards,
E which results in different ways to select wells. To switch between the two modes, just
drag the cursor back into the pattern group, and then drag out in either direction. So, it
is determined by your first move direction when you are dragging the cursor out of the

pattern group.
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1 2 3 4 5
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C 24?.naﬂ—neﬁlnn|| 133.00" 2203.50 27.00
D 212.|:u:||| 10478.00 205.50" 2440.00 26.00
E 355.50" 15523.00” 199, 4631.00 80.50
F ssz.00] 13e0z.00) o700 9 I 79.00
G §48.00 20200 27400 190,000 341,00
H 84750 221,00 320.00 20100 344.00
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Figure 4.9 Well groups
Dragging downwards as the first move (above) vs. dragging rightwards as the first
move (below)

Grouping Wells by Sample Name

The purpose of grouping wells by sample name is to provide users an
alternative way to easily and quickly group wells based on wells’ sample names.
When using this tool, users will be asked, in three steps, to provide information
on what string segment of sample name are related to sample type, and what
segment is related to replicate group. The segment of sample type provides
information about well’s group type (e.g., standard, unknown, background ...);
the segment of replicate group provides information about replicates, assuming
wells in one replicate group have an identical string segment in their names.
Based on the information, this tool will automatically group wells together into
different types. The auto grouping tool is especially useful when the data file is
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generated strictly following the naming rules for its analytes.
1. Start wizard by click toolbar button %or right-click dropdown button
“Auto Group”.
2. Step 1: specify delimiters. Users choose or set delimiters to segment sample
names. The segmented results are displayed at the same time (Figure 4.10).

Auto Group E|

Specify Delimiters |

Delimiters

Thiz wizard will guide pou through grouping
[Tab Space wells automatically.

[ Dash [JUnderscore First, please st the delimiters which well
names conkain, Tou can zee how the
[ Comma [ Other: I:I names are affected in the preview below.

Preview

ctrl 1

]2

unk, 3
unk, 7
unk, 11

b

il 15

[JUsze last settings

@Qancel Q ‘ @Hext
Figure 4.10 Specifying delimiters

v o |

3. Step 2: specify sample type / replicate group. Users choose which segmented
column represents sample type (e.g., standard, unknown, background ...), and
which column represents replicate group (Figure 4.11).
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x)

Auto Group

Sample Type / Replicate Group |

Pleaze zet a calumn which has sample
type infarmation. 1f you have replicates,
please also indicate a column that has
replicate group information,

< Sample Type eplicate Group & b
bkg B
skd
ckrl 1
unik, 3 =

@ LCancel @ Back

@ Next

i)

Figure 4.11 Specifying sample types

4. Step 3: specify group type. Based on users’ choice on sample type in step 2,
they need to choose the segmented string for each group type (Figure 4.12).

. Auto Group &|

Specify Group Type |

Analyziz Type

(%) Absolute Quantification ) Relative Quantification
Standar Treatment :
Urknown s | ek "
Backagroud : bkg . Contral :
Control :
Reareszion : Aissay Bkg:

Mark all ather wells az Unknown

@ LCancel @ Back ‘ V' Finizh

Figure 4.12 Specifying group types
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5. Finish.
Q| Sample Mames 3 v | | urk 4 |

unk 10 unk, 14

unk, 10 Iunk 14

Figure 4.13 Autogrouping result

= NOTE: User’s choices in the wizard will be saved into a file each time. Next time,
user can simply choose “Use the last settings” to further speed up the grouping

procedure.

Setting Standard Concentrations

After you define and group the standard wells, use the autofill feature to help

you automatically enter the standard concentrations. For more information on

specifying standard data, see Chapter 5 on page 5.1.

1. Right-click the standard data set and select Auto Fill from the popup menu.
Alternatively, click the Auto Fill button EEalor select Template > Auto Fill
from the menu bar.

= The Auto Fill dialog box appears (Figure 4.14).
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Auto Fill

Dilution parameters

Analyte 034 Mouse 1L-5 v |
Starting | 10000,000 |

Dilution Factor | 2.|:||:||:||

[ZIFill in for all bead cl:%mmmunn

Dretailz Dilution direction

Figure 4.14 Auto Fill dialog box

2. Make a selection from the Analyte drop-down list.

3. Enter the starting concentration for the standard data set.

4. Enter the dilution factor.

5. Make a selection from the concentration unit drop-down list

6. To select a dilution direction for the standard data set, click a dilution
direction arrow.
= The gradient map shows the location and direction of the dilution

gradient(s) (Figure 4.15).
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Dilution direction

Click an arrow to
choose a dilution
direction.

This gradient map specifies a separate dilution gradient in each
column of the standard data set. The starting concentration is at the
top of a column.

Dilution direction

i

1
2
&
* [

& e

This gradient map specifies one dilution gradient per standard data
set. The starting concentration is at the upper left well and the end
concentration is at the lower right well. Click an arrow to choose a
dilution direction.

Figure 4.15 Example dilution gradient maps
Click a dilution direction arrow to choose the dilution gradient configuration for a
standard data set

7. To specify the same starting concentration, dilution factor, and concentration
units for all analytes in the standard data set, choose the Fill in for all bead
sets option. To specify a different starting concentration, dilution factor, or
concentration unit for a different analyte, repeat step 2 through step 4.

8. Click Fill when finished entering the concentration, dilution, and dilution
direction for all analytes in the standard data set.
= A confirmation message appears (Figure 4.16).
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Success E|

M’ Ay fomatically filed standard walues for all
analytes.

&V O

Figure 4.16 Message box confirming autofill

Linking a Standard Data Set

Background, control, and unknown wells must be associated with or linked to

the standard data set that will be used to calculate concentrations. By default,

the first standard that you define will be linked to the background, control, and

unknown well groups.

If there is more than one standard on a plate, you can link a user-selected

standard to a user-selected well group(s).

1. To link a well group to a standard data set, press and hold the Ctrl key while
you click the group and the standard data set that you want to link.

j" NOTE: A standard data set can be linked to multiple groups of the same well type,

but each group can have only one standard.

2. Right-click the selection and choose Link Standard from the popup menu
that appears. Alternatively, click the Link button &&&jjor select Template >
Link Standard from the menu bar.

4.2
Working With Templates

A plate definition includes:
well types and well groups
standards (including standard concentrations, associated model equation,
and concentration units)
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links between the standard(s) and well groups
data calculated for the plate (for example, analyte concentrations, standard
data curves, or regression analysis curves (for virtual plates only)
data manually entered in the plate (for example, dilution factors or
independent data values)
plate preferences
You can save the plate definition as a template. You can apply a template to an
active plate. Templates may also be exported, imported, or deleted.

ﬁ!‘ NOTE: If a plate window is not open, you can still delete, import, or export templates;

however, you cannot load, save, or overwrite a template.

Opening the Template Manager
The Template Manager is a tool that helps you manage your templates.
1. Click the Template Manager button 'FF . Alternatively select Plate >
Template Manager from the menu bar.
= The Template Manager appears (Figure 4.17).
2. Click a template in the Available Templates list to view information about
the template.
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Template

Aoegilabale Templates

| MEPlexSinalkStd

Fooe b i hasterPlex BT Template
&s: hurine IL Project Template Mame: Murine IL Project
% AveraneSte Generated by wersion 2

|F H10PIexDuslStd

Created (madified) in:3M 752003
Created (modified) at2:531:12 Py

Template Management

Figure 4.17 Template Manager shows available templates
Click a template to view information about the template.

Saving a Template

You can save the current plate definition to a template.

1. After you have finished defining a plate, open the Template Manager and
click the Save button h@

= The Template Name box appears (Figure 4.18).

Template Name E'

Please erter new template name

i W | xgancal

Figure 4.18 Template Name box

2. Enter a name for the template and click OK.
= The new template is added to the Available Template list.
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Loading a Template
You can apply or load a saved template to the current plate.
1. In the Template Manager, select the template that you want to apply to the
plate.
2. Click the Load button [~
= The template is applied and the well grid shows the new well attributes
(well type, well group, and links to standard data sets).

Overwriting a Template
You can overwrite an existing template with the current plate definition.
1. In the Template Manager, select the template that you want to overwrite
2. Click the Overwrite button []
= A confirmation box appears (Figure 4.19).

0 Are you sure you want to overwrite selected
template?

o OK I x Cancel ‘

Figure 4.19 Confirmation box

3. Click OK to overwrite the selected template with the current plate
definition.

Exporting a Template
You can export a template to a user-specified location.
1. In the Template Manager, click the template that you want to export.
2. Click the Export button | [3].
= The Save As dialog box appears (Figure 4.20).
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Save As 1 @
Save jn: |l:J examples L] p I‘j‘ B3~
P
Save as type: [Masler Plex OT Template " mxt) L‘ Cancel |

Figure 4.20 Save As dialog box

3. Choose the directory for the template that you want to export.
4. Enter a name for the template (*.mxt).

NOTE: A template must have a .mxt file extension. Changing the extension will

= render the exported template unusable.

Importing a Template
You can import a template (.mxt) from a user-specified location. Templates
from MasterPlex QT 1.0 can also be imported.
1. In the Template Manager, click Import button.
= The Open dialog box appears (Figure 4.21).

Look in: |Lj examples L] " 5 ER-
eprs
Files of type: IMasler Flex Template [*.mst] LJ Cancel

Figure 4.21 Open dialog box
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2. Choose the directory with the template that you want to import.
3. Select the template and click Open.
= The template name is added to the Template Manager.

Deleting a Template
You can delete a template (.mxt) from the system.
1. In the Template Manager, click the template that you want to delete.
2. Click Delete button 7 4.
= A confirmation box appears (Figure 4.22).

€9 | Are you sure you wart to delete
MSPlexReplicates template?

V QK ‘ x Cancel ’

Figure 4.22 Confirmation box

3. Click OK to delete the template.
= The template is removed from the Template Manager.

/'\ WARNING: This permanently removes the template from the system.
[ ]

WARNING

4.3

Setting Preferences

Preferences are user-modifiable software settings. They are displayed in the

Preferences dialog box.

* To open the Preferences dialog box (Figure 4.23), click the Preferences
button ¢%, . Alternatively, select File > Preferences from the menu bar.

-
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x]

Preferences

Application | Plate | Flegression | Calculations

Application Preferences Set Preferences

Drefault YWirutal Plate Dimensions

|1ze thiz dialog bow

Rows ‘|8 bo get various pre-
ferences related to
Columns : |12 M asterPles OT.

&utomatic Wel Grouping

Enable plate wizard at start up

Enable Relative Ouantifization [Gene E=pression]

[@=] Default | 4w Ok | 3 Cancel | ﬁ Apply |

Figure 4.23 Preferences dialog box
Application tab default settings

Application Preferences
The application preferences (Figure 4.23) include:

Default Virtual The default number of rows and columns for a virtual
Plate Dimensions plate (displayed by the plate wizard during virtual plate
setup).

Automatic Well

Grouping Choose this option to automatically group wells after

they are defined.
Enable plate

wizard at startup Choose this option to display the plate wizard at

startup.
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1. To set the row and column dimensions of the well grid for a virtual plate
displayed by the plate wizard, enter the number of rows and columns.

2. If you do not want to automatically group wells after they are defined,
remove the check mark from the Automatic Well Grouping option.

3. If you do not want to display the plate wizard at program start up, remove the
check mark from the Enable plate wizard at start up option.

4. Click Apply when you are finished.

5. To return the application preferences to the factory set defaults, click
Default.

Plate Tab

The Plate preferences (Figure 4.24) specify:
how to compute background and when to subtract background
threshold values for concentration, MFI, and bead count
the plate and analyst name

Preferences g|

Application | Flate | Regression | Calculations

B ackground Flate Info

Plate Name
[]5ubtract Background

ILS Project. mlx
YWwhen to zubtract

Analyst Hame

Thresholds

Background Type
d P Concentration [0.00

MFI 20.00

Bead Count [

Back, d target [G .
e et [EiEmE) [+] Prampt befare calculation

By Bk, w .
B ALl Prompt before recalculation,

Drefault | aw Ok | & Cancel | {-" Apply |

Figure 4.24 Preferences dialog box
Plate tab default settings
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ﬁ!‘ NOTE: If a plate (.csv, .xls, .Ixd or .mIx) is not open, the Preferences dialog box does
not display the Plate tab.

Background Options

You can specify whether you want to consider background data in the
calculation of analyte concentrations. There are two methods of computing
background-subtracted analyte concentrations: All Calculations or Regressions

Only.

Subtract
Background

All
Calculations

Regressions
Only

Choose this option if you want to compute
background-subtracted analyte concentrations. If this option
Is not chosen, the background MFI value is not considered
during calculation of the analyte concentrations.

This method of computing background-subtracted analyte
concentrations subtracts the background MFI from each
member of the standard data set, then fits the standard curve.
The method subtracts background MFI from unknown MFl,
then interpolates or extrapolates the unknown analyte
concentration from the standard curve.

This method of computing background-subtracted analyte
concentrations subtracts the background MFI from each
member of the standard data set, then fits the standard curve.
The method does not subtract the background MFI from the
unknown MFI before interpolating or extrapolating the
unknown analyte concentration.

ﬁ!‘ NOTE: The All Calculations method is recommended. The Regressions Only

% method provides backward compatibility with data generated in MasterPlex™ QT

1.0/2.0.
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Background Type
If there are three or more background wells in the assay, choose one of the
following methods for computing background MFI.

Average Background (Bkg) MFI = (Bkg MFI; + Bkg MFI, +... BKg
MFI,)/n
Peak Value where n = the number of background wells in the plate

Highest background MFI value.

Lowest Value Lowest background MFI value.

Plate Info

Plate Name Displays the name assigned to the result file in the
Luminex® 100/200 software. To edit the plate name, enter
a new name.

Analyst Name Displays the analyst name entered in the Luminex®
100/200 software. To edit the analyst name, enter a new
name.

Thresholds

You can enter an MFI, count, or concentration threshold for a plate. The

software automatically marks wells that contain data less than the user specified

threshold with a red border (Figure 4.18).

To set a threshold(s):

1. Enter the MFI, count, or concentration threshold in the Preferences dialog
box (Figure 4.25).
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Preferences

Application | Flate

B ackground
[ ] 5ubtract Background

“When to zubtract

Background Type

B ackground target [Gene]

Fegrezsion | Calculations

Flate Info
Plate Hame

ILS Project.mlx

Analyst Name

Thresholds

Concentration |0.00

MFI 20.00

Bead Count [

PI‘D‘?pt before calculation
Assay Bl b Prompt before recalculation.
Drefault | 4w Ok | 3 Cancel | fr* Apply |

]

Figure 4.25 Preferences dialog box, Plate tab

2. Click Apply when you are finished.
3. To return the plate preferences to the factory set defaults, click Default.

To identify the wells that contain data less than threshold:

1. Choose an analyte in the Bead Set panel.
2. Select the data type (MFI, count, or concentration) from the datatype

drop-down list.

3. To identify wells with: ‘
a. MFI less than threshold, click the ' gl button.
b. Bead count data less than threshold, click the
c. Concentration less than threshold, click the

button.

F"' button.

A red border marks wells that contain data less than threshold for the selected
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analyte (Figure 4.26).

NOTE: The threshold buttons ( I_i morm) are mutually exclusive. Only one is

active at a time.

e 1N CE )
Bead Set | Properties | = <k Concentration/Fold Chanee b ||
Analytes 1 3 3 a 5
e 034 Mouse L5 A 133,57 243.01 153,38
4% 038 Mousze L-10
B 996,59 215.85 233.95 202.64
& 054 Mouze |L-2
&D?S Mouze IFM gamma = =008 E8.15 5.5 .
& 077 Mouse IL-4 D 249,45 70.26 £6.15 75.12
E 127.80 | 3150 | 32,39 | 3141
F 52,70 | 26.17| 26.17|| 28.2
¢ | 3.4 | a4 | a4 14.54
H o 15.57 | 7.1 | 2.5 | 2021

Figure 4.26 Well grid

Red border identifies wells with concentration less than user-specified threshold for
the selected analyte

Calculations Preferences

The Calculations preferences (Figure 4.27) specify how to:
fit the standard curve when there are replicate standard data sets
display concentrations for unknowns that were diluted prior to the assay
(the diluted concentration or the original undiluted concentration can be
displayed)
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Preferences E'

Application | Plate Fiegressicnn| I:E'l|'3U|Elti'I'f'l$|
Standard Points
D Average standards _

(%) Individual points

Check thiz option to inchude
dilution fachar in the

Calculation Type concentration calculation.

{*) Abzolute Quantification
) Fold Change

) Mormalization
] Calculate Dilution Factor

) Regression

Outlier Optior

[ Automatic Outlier Detected Outlier Y alues
utornatic Outlier Detecte o

. “
Erar Range : # Stdev () Concentration

[@=] Default | 4w Ok | 3 Cancel | P%pply |

Figure 4.27 Preferences dialog box, Calculations tab

Standard Points
If a plate contains replicate standard data sets, there are two ways to fit a

standard curve.

Average The replicate standard data points are averaged and the

standards standard curve is fitted to the single set of averaged data.
Choose this option if the experimental errors are
dependent on each another.
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Individual The replicate standard data points are not averaged and the

points standard curve is fitted to all of the data points. For
example, if there are three replicates of eight standard
wells, the standard curve is fitted using all 24 data points.
Choose this option if the experimental errors are
independent of each other. This option is set by default. In
most cases, if you're not sure about the nature of the
distribution of the experimental errors, try this option first.

Dilution for Unknowns

Samples can be diluted prior to the assay and analysis. After MasterPlex QT
interpolates the diluted unknown analyte concentrations from the standard
curve, it can compute and display the original, undiluted concentration in the
Plate window.

Original concentration = Diluted concentration * Dilution Factor

The dilutions factors are manually entered in the Plate window. (For more
information see Working With Diluted Unknowns on page 5.8.

4. Click Apply when you are finished.

To return the plate preferences to the factory set defaults, click Default.

4.4

Saving a Plate

The software saves the imported results (.csv, .xls or .Ixd) in MasterPlex™ QT
native file format (.mlx). The .mlx file also includes the:
well and group definitions or the associated template
well and bead set (analyte) color
data calculated for the plate (for example, analyte concentrations, standard
data curves, or regression analysis curves (for virtual plates only)
data manually entered in the plate (for example, dilution factors or
independent data values)
plate preferences
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1. To save a plate, click the Save button [J.
= The Save As dialog box appears (Figure 4.28).

Save As E

Save in: | I examples vl 0 2 M-

IL5 Project.mix

File name: | | [ Save l
Save as type: | MasterPlex QT Plate Files {*.mibx) " | [ Cancel ]

Figure 4.28 Save As dialog box

Save the current plate data in native .miIx format.
2. Enter a name for the file.
3. Click Save.
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CHAPTER
S

This chapter explains how to generate standard curves and compute
(interpolate or extrapolate) analyte concentrations from the standard curves.

5.1
Specifying Standard Data

Each well in a standard data set represents an x,y data point. The MFI value is
plotted on the y-axis and the concentration is plotted on the x-axis.
MasterPlex™ QT uses regression analysis to fit a user-specified model
equation to the standard data set and generate a standard curve.

—ﬁ!‘ NOTE: The standard curve may not pass through each point in the standard data
set.

The software computes the R* value (0 < R < 1) for the model equation. R?
measures the goodness of fit of the model equation to the standard data set
(where R” = 1 is the probability that the model predicts the data perfectly).
The steps to create a standard curve include:
1. Mark the standard wells.
2. Group the wells in a standard data set.
3. Link the standard data set to the unknown well group(s) of interest.
(The analyte concentrations are interpolated from the standard curve that is
linked to the unknown well group.)
4. Enter the standard concentrations.
5. Select a model equation for the standard data set.
6. Calculate the standard curves.

—ﬁ!‘ NOTE: A plate can have more than one standard data set. The standard data sets

may have different concentrations or model equations.

Entering Standard Concentrations
Enter the standard concentrations after you mark the standard wells, group them
into a standard data set, and link the standard data set to a group(s) of unknown
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wells. (For more information on setting well types and groups, see Designating
Well Type and Group on page 4.1.)
There are two ways to enter standard concentrations:
Use the autofill feature to automatically enter the analyte concentrations
Manually enter the analyte concentrations

Using the Autofill Feature
The autofill feature enters the analyte concentrations for selected standard wells
based on the user-specified starting concentration and dilution factor.

1. Open the results of interest (.csv, .xls, .Ixd or .miIx) and select the standard
data set (Figure 5.1).

7+ IL5 Project.mlx <IL3.csv>

B1 5
200 Bie Owl Uik CPl feg Bia T Gl 5% 6B B9) 88 OX
Bead Set | Properties || £ ¢ MF1 ~ |3 |1288.00 (Enter ]
Analytes i 2 ‘ 3 4 5 | & | 7
‘&, 034 Mouze IL-5 A - e e =
& 038 Mouse IL-10
B 12z oll ANS.00 46050 3?21!1
4 054 Moise 1L-2 c ] A assign Model Equation = "4
4% 073 Mouse IFN gamma Select Entire Group :
A 077 Mouise 1L-4 D 75
17,
E Mark Wels 4 m4
F 3¢ Unmark wells m'“*
[ @ Group Wells 3.114
H %_. Ungroup Wells ?'ﬂ
£\l >
Mumber of Wells:96 034 Mouse IL-5
Copy Ctrl+C
Copy Haorizontal List
Copy Vertical List
oﬂ Auto Group !

Figure 5.1 Standard wells selected in the well grid

2. Right-click a standard well and select Auto Fill from the pop-up menu that
appears. Alternatively, click the Auto Fill button EE]
= The Auto Fill dialog box appears (Figure 5.2).
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Auto Fill

Dilution parameters

Dilution Factor
[IFill in for all bead

Dretallz

034 Mouse 1L-5
[oooa.ooo]

Cencentration Unit

Figure 5.2 Auto Fill dialog box

3. Make a selection from the Analyte drop-down list.

4. Enter the starting concentration for the standard data set.

5. Enter the dilution factor.

6. Make a selection from the concentration unit drop-down list

7. To select a dilution direction for the standard data set, click a dilution

direction arrow.

= The gradient map shows the location and direction of the dilution
gradient(s) (Figure 5.3).
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Dilution direction

Click an arrow to
choose a dilution
direction.

This gradient map specifies a separate dilution gradient in each
column of the standard data set. The starting concentration is at the
top of a column.

Dilution direction

i

1
2
&
* [

& e

This gradient map specifies one dilution gradient per standard data
set. The starting concentration is at the upper left well and the end
concentration is at the lower right well. Click an arrow to choose a
dilution direction.

Figure 5.3 Example dilution gradient maps
Click a dilution direction arrow to choose the dilution gradient configuration for a
standard data set

8. If you want to specify the same starting concentration, dilution factor, and
concentration units for all analytes in the standard data set, choose the Fill in
for all bead sets option. If you want to specify a different starting
concentration, dilution factor, or concentration unit for a different analyte,
repeat step 2 through step 4.

9. Click Fill when finished entering the concentration, dilution, and dilution
direction for all analytes in the standard data set.
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= A confirmation message appears (Figure 5.4).

V Autamatically filed standard values for all
analytes.

v 0K

Figure 5.4 Message box confirming autofill

10. Select Standard/Independent Values from the data type drop-down list to
view the analyte concentrations for the selected standards (Figure 5.5).

Select Standard/Independent Values from
the data type drop-down list.

“ IL5 Project.mlx <IL5.csv> M=
= - mwm;ﬂm B e GE | G TE- B g OX
Standard/Independent vales JRd| > |0 (Enter |
Analytes ‘ ‘ 3 | a | 5 | 6 | 7
= A
ouze [L-
4 054 Mouse L2 il SR
& 073 Mouse IFH gamma £ =oon.ao
% 077 Mauze |L-4 D 2500.00
E 1250.00
F £25.00
G 312.50
H 138,25
£ | >
Mumber of Wells: 96 034 Mouse IL-5

Figure 5.5 Standard concentrations for the selected analyte
The autofill feature entered the analyte concentrations for the selected standard set
based on a user-specified starting concentration of 10,000 and a dilution factor of 3.

Entering Standard Concentrations Manually
1. Open the results of interest (.csv, .xls, .Ixd or .mlx).

2. Click the Well Editor button ﬁ Alternatively, select Plate > Edit Wells
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from the menu bar.
= The Plate window is in edit mode.

;:ﬂ. NOTE: You can only edit the standard concentrations when the plate window is in
=| edit mode.

3. Select an analyte from the Bead Set panel (Figure 5.6).

4. Select Standard/Independent Values from the data type dropdown list.

5. In the well grid, click the well that you want to edit.
= The concentration value for the selected well is displayed.

6. Enter a concentration value and click Enter.
= The well grid displays the new concentration value.

7. To enter other standard concentration values for the same analyte, repeat step
4 and step 5.

8. To enter standard concentration values for a different analyte, repeat step 2
through step 5.

1. Click the Well Editor
button to put the Plate

window in edit mode 3. Select ; .
: Standard/Indepe 5. I|3|spla}ys th((j—} concegtra::on for
the selected well. Edit the
2. Select an ndent Values. _
value and click Enter.
analyte.
B | & : || @) & &
——— Al M 0 | G o O GH Rl e T G G Wy SRy OX
=] ﬁ |L5|I:'—l'r0iect.mlz-: Bead Set | Properties | & ¢ L 4 oy
weepors || 1 | 2 | 3 | 4 | s | & | 3
i 034 Mouse IL-5 A - s s 32“4
&038 Mouse IL-10
B 409,00 480,50 3?2!]4
&054 Mouse IL-2
4. 073 Mouse IFN gamma c il S 58"'4
8,077 Mouse IL-4 D ea.50 2,00 s
E 17.50 18]
F 12.00 12|
G 2,00 -2.00 3.ll4
Bead Set H 100 250 7o
panel
£ >

Mumber of Wells:96 034 Mouse IL-5

Figure 5.6 Plate window 4. Click the well that you want to edit.
Steps to manually enter a standard concentration
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Selecting a Model Equation for the Standard Data Set

1. Select an analyte from the Bead Set panel (Figure 5.6).

2. In the well grid, select a standard data set.

3. Right-click the standard data set and select Assign Model Equation from the
pop-up menu that appears. Alternatively, click the Select Model button
or select Calculations > Model Equations from the menu bar.
= The Model Equations dialog box appears (Figure 5.7).

|1cl?' NOTE: The Model Equations dialog box only appears if you selected a standard data
—| set.

Model Equations f'>__<|
v ailable Models |

Maodel Optiohs O ptirnizations
Analytes | 034 Mouze IL-5 v | [ ] Uze ‘Weighting
Select this model for all analwtes [ ] Fived lawer asymptate at zero

E quations Function E=preszsion
= 7= Model Equations
== Polyromial:
78 Quadratic
74 Log-Log
£ Linear
== Sigmoidal todel Graph
28 Faur Parameter Logistics
24 Log-Logit
= Dn:nse Hespanse [varlahle zlop

¢ | ®

[ ] Competitive Binding Mode

@ Agzign Model Set b Default ﬂ Exit

Figure 5.7 Model Equations dialog box
Model equations available for regression analysis of a standard data set
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4. Select a model equation.

5. To apply the selected model to all analytes, choose the Select this model for
all analytes option.

6. To fix the bottom asymptote of the four parameter logistics curve or the five
parameter logistics curve to zero (sets A = 0), choose the Fix bottom at zero
option.

7. To apply weighting during curve fitting, choose the Use Weighting option
and select a weighting method from the drop-down list.

8. Click Assign Model.

9. To choose a model equation for another analyte, repeat step 1 to step 3, and
click Assign Model.

—ﬁ!‘ NOTE: For more information about model equations and weighting methods, see
=| Appendix C.

5.2
Working With Diluted Unknowns

If you need to dilute a sample prior to an assay, you can specify a dilution factor
in the well grid. MasterPlex™ QT can compute the diluted or original analyte
concentration.

For a diluted unknown:

Original concentration = Dilution factor * Calculated concentration.

Setting the Concentration Calculation Preference

When you work with diluted unknowns, you must specify whether the software

computes the diluted or original analyte concentration.

1. Click the Preferences button . Alternatively, select File > Preferences
from the menu bar.
= The Preferences dialog box appears (Figure 5.8).

2. Click the Calculations tab.

3. To display the diluted analyte concentration for a diluted unknown in Plate
window, confirm that the Calculate dilution factor option is not chosen.
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4. To display the original, undiluted analyte concentration for a diluted
unknown in the Plate window, choose the Calculate dilution factor option.

NOTE: If you change the Undo dilution option, you must recalculate the analyte
= concentrations.

Application Fiegressicnn| Calculations |

Standard Points

D Average standards _

@ Individual paints Check thiz option to inchude

dilution fachar in the

Calculation Type concentration calculation.

{*) Abzolute Quantification

) Fold Change
) Mormalization
Calculate Dilution Factor
() Regression Choose this option to display the
original, undiluted analyte
Outlier Option concentration in the well grid.

[ Automatic Outlier Detected Outlier Y alues
utornatic Outlier Detecte o

. e
Erar Range : # Stdev () Concentration

[@=] Default | 4w Ok | 3 Cancel | f* Apply |

Figure 5.8 Preferences dialog box, Calculations tab

Editing a Dilution Factor

1. Click the Well Editor button [ Alternatively, select Plate > Edit Wells
from the menu bar.
= The Plate window is in edit mode.

'. NOTE: You can only edit a dilution factor when the Plate window is in edit mode.

5
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2. Select Dilution from the data type drop-down list.

3. In the well grid, click the dilution factor(s) that you want to edit. To select all
of the dilution factors for a group, right-click a dilution factor and choose
Select Entire Group from the pop-up menu that appears.

4. To edit a single selected dilution factor, use the 5 arrows. Alternatively,
double-click the dilution factor in the well, edit the value in the edit box, and
click Enter.

5. To edit the dilution factor for several wells simultaneously:

a. Click the Selection Tool button & to put the plate in selection mode.
b. Click the wells that you want to edit,
c. Click the edit box and enter the dilution factor.

1. Click Well Editor 2. Select Dilution 3. Click the dilution 4. Enter a new dilution factor in
button to put the Plate from the data type factor(s) that you the edit box and click Enter. Or
window in edit mode. drop-down list. want to edit. click the % arrows to edit a

single dilution factor.

N4 A mEaEw @ & e
= [ | e e Gk Gol R BN TR CE TR 5B 9 S OX
Bead Set | Properties | Star ¢ * | Dilution v| |2.DD ! |
Analytes 1 3 3 a 5 6
i, 034 Mouse IL-5 = " o o0 .
038 Mouse [L-10 —
ium Mause 1L-2 B L - =
&D?’E Mouze IFM gamma c LILL LelD 1"'1
. 077 Mouse IL-4 D 1.00 1,00 vof
E 1.00 1.00 l.ll*
F 1.00 1.00 1.4
G 1.00 1.00 l.ll*
H 1.00 1.00 1.11*

Figure 5.9 Steps to edit a dilution factor
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5.3
Generating Standard Curves & Computing
Analyte Concentrations
MasterPlex ™ QT carries out a two step calculation sequence when it fits the
standard curves. The software:
fits a standard curve for all defined standard data sets
interpolates or extrapolates analyte concentrations for the unknown groups
that are linked to the standard data set

Standard Curve Preferences
If a standard data set includes replicates, MasterPlex'™ QT can fit a standard
curve two different ways:

Individual points method Treats each point in the standard data set

(default) individually for curve fitting. For example, if
there are three replicates of eight standard wells,
the software fits a standard curve using all 24
data points. If the experimental errors are
independent, choose this option.

Average standards method Computes the average of the replicate standard
data points and fits the standard curve to the
averaged points. If the experiment errors are
dependent on each another, choose this option.

1. To view or change the standard curve preference, click the Preferences
button ¢":. Alternatively, select File > Preferences from the menu bar.
= The Preferences dialog box appears (Figure 5.10).
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Preferences E|

&pplication | Plate | Fegression | Calculations
Standard Pointz
{:} Awerage standards _
@ Individual points Check thiz option to include

dilution factor in the

Calculation Type concentration calculation,

(%) Abzalute Quantification

{3 Fold Change
) Mormalization
[] Calculate Dilution Factar
) Regression
Outlier Optior
Cutlier ¥ alues
[ &utomatic Dutlier Detected & W

. ~
Eror Fange: |2 % | » Stdev () Concentration

[@=] Default | w Ok | 3 Cancel | f* Apply |

Figure 5.10 Preferences dialog box, Calculations tab

2. Click the Calculations tab.

3. Choose a Standard points option, click Apply, and click OK.

4. To return all preference settings to the factory set defaults, click Default, and
click OK.

Generating Standard Curves & Viewing Analyte Concentrations

1. To generate the standard curves and compute (interpolate or extrapolate) the
analyte concentrations, click the Calculate button [=8. Alternatively, select
Calculations > Calculate STD Curves from the menu bar.
= A message box confirms the calculations are completed (Figure 5.11).
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Success §|

V Pratein Guantification
All calculations were completed
succeszsfully

o 0K

Figure 5.11 Message box

2. To view analyte concentrations in the Plate window, select Concentration
from the data type drop-down list, and select an analyte in the Bead Set tab
(Figure 5.12).

Select an analyte Select Concentration from the drop-down list
B1 —
\2% | e el R Gl R | e T 6| R O T gy OX
Bead Set | Propertieg | Star § * Concgntration/Fold Chanee v 003698
1 2 3 4 5 | 6 ‘

‘& Levhiousellg A 3. 1535.74 2430.09 183%9.84

& 033 Mouze IL-10
B 9986.84 2158.50 233545 202642

& 054 Mouse IL-2

& 073 Mouse IFN gamma c S00z. 77 SLE2 5558 5255

i, 077 Mouse 1L-4 1] 2454444 702,55 ££1,52 751,21
E 127795 315.03 323.93 31408
F E57.00 261,71 281,71 283.34]
G 333,82 44,05 44,05 145,85
H 195,72 71.11 25,90 202.23

Figure 5.12 Well grid displays concentration data for the selected analyte

If the standard curve uses a sigmoidal model (for example, the four parameter
logistics equation, Figure 5.13), the software interpolates the analyte
concentration when:

Highest standard MFI < MFI < Lowest standard data point
The software extrapolates the analyte concentration when:

A < MFI < Lowest standard MFI

or

Highest standard MFI < MFI <D
where A is the bottom asymptote and D is the top asymptote of the sigmoidal
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curve (Figure 5.13).

A MFI value less than A or greater than D is beyond the range of the standard
curve model and the concentration value cannot be extrapolated.

If MFI < A, the well grid displays the lowest standard MFI preceded by <
(Figure 5.12). If MFI > D, the well grid displays the highest standard MFI
preceded by >.

Four Parameter Logizticz
R-Square = 0.9591
a=16.335b=2392c= 303.936d = 1373.175,

Median Fluroscense Intensity

Figure 5.13 Four parameter logistics model equation, x-axis log scale

A =16.335 (bottom asymptote), D = 1373.175 (top asymptote). MFI values less than
A or greater than D are beyond the range of the model equation.

Right-click the graph to select log scale for the x-axis.

5.4
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Printing the Well Grid

You can print the contents of the well grid.
1. To set print preferences, click the Plate Print Settings button .5

= The Print Settings dialog box appears (Figure 5.14).

Print Settings
General | Headers / Footers | Marging | Preferences
Borders:
Border: | [hone) L
Border Style:
General:
Fitto Page: | Mever hd

[ ] Repeat Fied Columnz AutoSize Columnz
[ | Repeat Fixed Fows AutoSize Rowes
[ ] Print graphics [ ] Center on Page

Fonts:

A4 Tahble Font A4 Fized Font

Uze digplay font

R4 Header Font A4 Foater Font

] Cancel |

Figure 5.14 Print Settings dialog box

2. To display a print preview of the well grid, click the Print button © =

= The Print Preview dialog box displays the currently selected well contents

(data type and analyte).
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% Print Preview |:| |§| E|

Previous

ILS Project.mls - IL5.csv
034 Mousze IL-&
H4FI

1 2 3 4 56 7 8 9 10 11 12
0.00 347.00 486.50 321.00
1258.00 409.00 450.50 372.00
1064.50 62.00 68.00 58.00
505.00 88,50 6200 76,30
181.00 1750 18.00 1700
46,50 1200 1200 14.00
19.00 -2.00 -2.00 3.00
6,50 -1,00 -2,50 7.00

A
B
[¥
D
E
F
G
H

Figure 5.15 Print Preview dialog box
Preview the well grid contents.

3. To print the well grid, click Print.

5.5
Working With Standard Curves

After the standard curves are generated, you can view the curves, residual plots,
the standard data, and information about the standard data in the Standard
Curves window (Figure 5.16).

Opening the Standard Curves Window
1. Click the Open Standard Curve button f. Alternatively, select Plate >
View Curves from the menu bar.
= The Standard Curves window opens and displays the Standard Curve
Chart tab (Figure 5.16).
The window displays a tree of local standard curves, imported standard
curves, and regression curves for the active plate.
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% Standard Curves

B Local Curves | Standard Curve Chart ;_Hesidual Plat Standard Data|
=4 034 Mouse IL-5 '
S5 [Std-Curve 1 . o |
& & 038 Mouse |L-10 All Selected Standard Curves = std-Curve 1
T : ; - g g T v T T T A 034 Mouse IL-5
o StdCurve 1 BEN0 fetee e e e e e Std-Curve 1 |
=4 054 Mouse IL-2 B0 I W ot A 038 Mouss IL-10
+ Std-Curve 1 7 | ' : i . ; ' Std-Curve 1
= &,_D?i Mouse IFN gamma :'EUU 1 = gf;?fﬁf,""‘ |
+ Std-Curve 1 = 0008 A 073 Mouse IFN gamma
= s _ 25,500 Std-Curve 1
=4 077 Mouse IL-4 o0 ] % ok 14
) E‘J.DDD'
J'F Imporfed Curves £ 5500
-5 Regridssions @ 5000
§ 2,500
% 2000
=] ! "
e
Saso0d------
. o
Click the e =000 ! ' i i ' :
a i ' 7 ' ' '
standard CUTVE(S) L R F W W
that you want to = | : - i
display A . : :
= ; i | i
T ) t t —r S e
0 200 400 &00 &00 1,000 1,200 1,400
| Concentrations (pg/mlL)
< ||

Parent Plate: 15 Project. mix

Figure 5.16 Standard curves window, Standard Curve Chart tab

2. To display a standard curve, click the curve(s) of interest in the data tree. To
select multiple curves, press and hold the Ctrl key while you the click the
curves.

- NOTE: If the Standard Curves window shows data points only, you need to generate
= the standard curves (click the Calculate button [z ).

Viewing the Residual Plot

The residual plot helps you identify outliers and detect non-constant variability
in a standard curve. In a residual plot, each point represents the difference
between the expected standard concentration and the calculated standard
concentration for a selected analyte.

Residual = Observed (or calculated) concentration — Expected concentration

The observed (calculated) concentration is interpolated or extrapolated from the
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standard curve. The expected concentration is the standard data value that you
enter using the autofill function (or manually). If the residual is positive, we
have detected a concentration that is greater than the expected value. If the
residual is negative, the detected concentration is less than the expected value.
1. To view the residual plot, click the Residual Plot tab in the Standard Curves
window.
2. Click the standard curve of interest.
= The residual plot is displayed (Figure 5.17).

Click the standard curve of Difference between calculated and expected.
interest for the residual plot

= ;F Local Curves Standard Curve Chart | Fesidual Plot | Standard Data

= 034 Mousf1L-5

jF Residual Plot
=4 038 Mouse IL-10 024 Mouse IL-8
&j‘F Std-Curve 1 Standard-1 » G1 -5.404
= 054 Mouse IL-2 - - - - - - « F1 104
H# sta-curve 1 <on | S S B |« et t0071
= 4k 073 Mouse IFN gamma : : : : : : z E} 2 G"_i
; - o L R | _— o C1 15078
{&% SRS oy i : ' i : * B1-£3.455
= 077 Mouse [L-4 - g 0 0 g 0 {
- 300 -demneeenee Bomemoennesd Rt
. J‘F Std-Curve 1 : ' | : ' '
jF Imported Curves i R ey Lo ___ . - D i
= Regressions E E E : : E
& 034 Mouse IL-3 PRETTR B SR R
4 038 Mouse IL-10 g : ! ! : ! !
- . '
4 054 Mouse IL-2 R <
& 073 Mause IFN gamma ] : . ; : : f
& 077 Mouse IL-4 BE 00T -1 - -m oo s oo oo
200
3004t - A Lo W o
~ E— - —
- I— .. I ... —
t ; ; t ; ;
31.25 825 128 250 S00 1,000

Expected Concentration

Figure 5.17 Residual plot
Each point represents the difference between the expected and calculated

concentrations of the standard data for the selected analyte.

The residual plot helps you identify non-constant variability
(heteroscedasticity) in the data. For more information on detecting
heteroscedasticity using a residual plot, see Appendix C.

Viewing Standard Data & Specifying Outliers

In the Standard Data tab, you can view information about each standard and
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specify outliers in a standard data set. The software ignores outliers in the
calculation of the standard curve.

1. In the Standard Curves window, click the Standard Data tab.

2. Click the standard curve of interest.

= The data for

Table 5.1 explai

= J‘F Local Curves
=4 034 Mouse IL-3

=4 038 Mouse IL-10
A std-Curve 1

=4 054 Mouse IL-2
A std-Curve 1

= ‘&_D?S Mouse IFN gamma
 std-Curve 1

=4 077 Mouse IL-4

. A std-Curve 1

JF Imported Curves

+ JF Regressions

the selected standards are displayed (Figure 5.18).

ns the information available in the Standard Data tab.

Stamdard Curve Chart | Residual Plot | Standard Data

Residuals| %% Reco‘-.-'el"r'| Background
NA MNA 20,00

Expected|
15.62

v |
5.50
13,00
46,50
181.00
505.00
1064.50
1288.00

Calculated |
<15.62

well | Sample r-lame| Qutliers |
8

73.11
101,66
108.06

97.20

20,00
20,00

3125
52,50

-G.40
1.04

22,85
53.54

G1
Fi
=
D1
C1
Bl

20,00
20,00

125.00
250,00

10.07
-7.00

135.07
243.00

103.02
95.65

20,00
20,00

500,00
1000.00

15.08
43,45

515.08
956,55

2 |

[ [ N OV T R I - VO RO

(SRR - RN

Place a check mark in a check box to
make a data point an outlier.

Figure 5.18 Standard Data tab

Table 5.1 Standard Data

Item Description

Outliers To make a standard data point an outlier, place a check mark in
the check box next to the standard data point. The software
ignores outliers during the calculation of the standard curve.

MFI Mean fluorescence intensity of the data point in the selected
analyte standard.

Expected The standard concentration for the selected analyte that was
entered using the autofill function (or manually).

Calculated The standard concentration for the selected analyte that was
interpolated or extrapolated from the standard curve.

Residuals Calculated - Expected

% Recovery (Calculated/Expected) x 100

Background MFI background value for the plate.

3. To specify an outlier, place a check mark next to the standard data point of

interest (Figure

5.18).
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Alternatively, you can select outliers in the Standard Curve Chart tab:

a. Click the Standard Curve Chart tab.

b. Click the Chart Selection Tool button [ then click a point in the standard
curve that you want to make an outlier.
= The Standard Data tab highlights the selected point.

c. Place a check mark in the highlighted outlier check box.

4. Recalculate the standard curve and analyte concentrations. (Click the
Calculate button lz8or select Calculations > Calculate STD Curves from
the menu bar.)

5.6

Importing Standard Curves

You can import standard curves from another plate so that you can easily
compare standards from different plates.
1. Open the plate that contains the standard curves for export (source plate).
2. Open the plate that the standard curves will be imported to (destination plate).
3. Select the &Import standards menu from plate menu.

= The plate windows are in import/export mode.

—ﬁ!‘ NOTE: The plate windows must be in import/export mode to export standard curves
= from the destination plate to the source plate.

4. Use the click-and-drag method to move the standard data set of interest from
the source plate to the well grid of the destination plate.
= The Standard Curves window displays a list of the standard curves
imported from the source plate (Figure 5.19).
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e
N Click the Local tab to display a list of standards that were defined in
the plate. Click the Imports tab to display a list of standards that were
imported to the plate.

Figure 5.19 Standard curves can be exported
Local and imported standard curves are listed in the Standards tab of the destination

Plate window.

= NOTE: To view and conveniently compare standard curves, open the Standard
Curves window (click the Ebutton). For more information, see Opening the

Standard Curves Window on page 5.16.
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CHAPTER
6

A virtual plate is a software simulation of an empty microtiter plate.
User-selected unknown and standard data from one or more actual plates
(.csv, xls, .Ixd or .mix) can be added to a virtual plate. In a virtual plate you

can:

Compare and analyze samples from user-selected actual plates
(.csv, .xls, .Ixd or .mlx)
Specify custom row and column dimensions to increase analysis
throughput

Generate a Dose-Response curve for user-selected data

od Plate
A 2000

Actual plates(.csv, .xIs, .Ixd or .mlx)

ed Plate
A 4000

Bie S0 Uik X1 e | B T (E3) H GE- g ol Uk Ctl e Bwe T Rl TR AL B )
Bead Set | Properties | £ ¢ * [ [MFI v|E/am Bead Set | Properties [ € ¢ * [G[MFT ~ 8100
Ap 3 1 2 3 a Analytes 4 5
4% 034 Mouse L5 A N e ] = A GM-CSF = / n\ =0
&DBB Mouze IL-10 4% IFN gamma
B 402.00f 450,504 2.0 ! 871,00 &5.50)
£ 054 Mause IL2 I Beta
% 073 Mouse IFN gamma i 520 ] =i A IL10 S =4
e, 077 Mouise 1L-4 D &850} £2.00) 72.50) A& lL-2 555100 3343.50)
E 175 1.0 17.04 A4 3030.00 178,01
F 12.09 12,00 14.04 g”"s 108,00} 75.00)
IL-E
[ 2.0 -2.00) 3.00) AL A oo 71.04
H -1.00f -2.50f 7.0 & THF slcha ! 5538 13.01)
DM *
Number of Wells:06. 034Mouse IL-5 Number of Wells=96 GM-CSF

Virtual plate

A2

[ily]

oul Uik il e | Bee A CEl | 55 BE- 55 O
Bead Set | Properties | £ % * |MFI \ ﬂ|?2.DD [(Enter ||
i : 1 | 2 f | 3 | 6 | 7
& 034 Mouz & e — -
&038 Mouse [L-10 -
& 054 Mouse IL-2 5 el wnw
i 073 Mouse IFN gamma < —— S
4 077 Mouse IL-4 D 181,00 555100
E 45,50 3030.00
F 19.00 10£2.00
G 6.50 &7.50
H S538.00
S fpm) >
Number of Wells:96 034 Mouse IL-5

Figure 6.1 Add user-selected data from actual plates (.csv, .xls, .Ixd or .mlx) to

a virtual pl

ate

In a virtual plate, you can perform a regression analysis on user-selected data to

generate a Dose-Response curve and determine the LogEC50 value.
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6.1

Creating a Virtual Plate

1. Open the Luminex results files (.csv, .xIs or .Ixd) or MasterPlex™ QT files
(.mlx) that are the data sources for the virtual plate.
2. If the Plate Wizard is not open, click the Plate Wizard button .f
= The Plate Wizard appears (Figure 6.2).

— NOTE: If the Display wizard at start up option is chosen, the Plate Wizard is
—| displayed when MasterPlex™ QT starts.

' Plate Wizard

Welcome |

WWelcome to MasterPlex OT plate wizard,
Thiz wizard will guide you through creating
and configuring a new plate.

Pleaze, click "Mext" to begin creating and
configuring a new plate.

Diigplay wizard at start up

@ LCancel Q ‘ @ Mest

Figure 6.2 Plate Wizard, Welcome tab

3. Click Next.
= The Select Plate Type tab appears (Figure 6.3).
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7 Plate Wizard

Select Plate Type |

Fleaze zelect a plate type by
clicking on one af the radio
button below,

Plate Type

() Open a plate
() & virtual plate

@ LCancel @ Back ‘ @ Mest

Figure 6.3 Plate Wizard, Select Plate Type tab

)

4. Choose the Virtual Plate option and click Next.
= The Plate Dimensions tab appears (Figure 6.4).

7 Plate Wizard

Flate Dimensionz |

Fleaze enter dimenzions for the
wvirtual plate below.

Yirtual Plate Dimensions
The row and column
|@ \ | defaults can be edited in the
) Preferences dialog box
Columns : 12 P (click the ¢, button).
e

Rows :

@Eancel @Eack ‘ @ ‘ VEiniSh ‘

Figure 6.4 Plate Wizard, Plate Dimensions tab
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5. Enter the number of rows and columns for the virtual plate. Click Finish.
= A Plate window opens and displays the empty well grid of the
virtual plate (Figure 6.5).

7 Untitled Plate 2 <Virtual Plate= E”E”z'
A 100 Big 50 Uik 5%l feg B TR Sl © GE-
Bead Set |F'r|:||:|erties CH MF1 v||
Analytes 1 2 3 -

A

B

C

D

E

F

G

H

3 *

Number of Wels:96

Figure 6.5 Virtual plate

Selecting Data from a Source Plate

The virtual pipette copies (aspirates) data from user-selected wells in a source
plate and pastes (dispenses) the data into a virtual plate. The virtual pipette
aspirates all of the analyte data in a well, including the computed analyte
concentrations. It remains loaded until you dispense or clear the pipette.

— NOTE: The data source plates must contain the same type and number of analytes,

= otherwise concentrations cannot be calculated. If the source plates contain the same
number of analytes, but they are named differently, use the virtual analyte filter to

rename analytes so that the nomenclature is consistent. (See Selecting and Renaming

Analytes on page 6.9.)

1. Click the Virtual Pipette button ﬁ
= The virtual pipette appears when the mouse cursor is positioned over a
plate window.
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2. In the source plate, select the wells of interest.
To select adjacent wells, press and hold the mouse button while you drag the
mouse pointer to select the wells of interest.

;:ﬂ. NOTE: Selecting non-adjacent wells is not recommended.

3. Right-click the selected wells and select Aspirate from the pop-up menu that
appears (Figure 6.6).

= The data for the analytes in the selected wells are added to the virtual
pipette and is ready to dispense into a virtual plate.

j" NOTE: If the background is subtracted in the source plate, the virtual pipette
= aspirates and transfers background-subtracted values. If you do not want to aspirate
background-subtracted values, make sure the background subtraction is turned off
before you aspirate data into the virtual pipette. (Click the @button to turn

background subtraction on or off.)

1 2 3 4
A 0.0 47 4ES 21
B 1255, 00y 405,00 45 372,00
C . &8, 55.00
D £2.0 75

Figure 6.6 Well grid
Right-click selected wells to display the pop-up menu.

4. To clear the data from the virtual pipette, right-click and select Clear from
the pop-up menu.

Adding Datato a Virtual Plate
After the virtual pipette aspirates data from the source plate, it is ready to
dispense the data into the virtual plate.
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1. Position the virtual pipette over the virtual plate.
2. Click the first well to which the data will be added.
3. Right-click the well and select Dispense from the pop-up menu that appears.
= The data are added to the virtual plate (in the same configuration as in the
source plate) (Figure 6.7).

j" NOTE: If the number or names of the analytes in the virtual pipette is different from
that in the virtual plate, the virtual analyte filter automatically appears. For more

information on using the filter, see Selecting and Renaming Analytes on page 6.9.

;:ﬂ. NOTE: Data in a virtual plate cannot be removed, but can be overwritten.

4. After you finish adding data to the virtual plate, click the Virtual Pipette
button 5,55? to turn off the virtual pipette.
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1. Open a .mlx or .csv. Click the
button to turn on the virtual
pipette.

2. Select the wells of interest in
the source plate (.csv or .mix).
Right-click the selected wells
and choose aspirate from the
pop-up menu.

3. In the virtual plate, select the
first well where you want to
dispense the data.

4. Right-click the well and select
Dispense from the pop-up
menu. The data are added to
the virtual plate (starting at the
selected well) in the same
configuration as in the source
plate.

I3 Project.mlx <IL5.csw>

H1
Zuoo Bl S Uik ©F el Bee TR G| R 65
Bead Set | Properties | Star ¢+ @[ MFI | E3[123300
Analytes = | o | & | ) |
‘& e e (LG A 0.00 347,00 485,50 321.00
_& 028 Mouse IL-10 |
B 1288, 405,00 460,50 372,00
4% 054 Mouse IL-2
& 073 Mouse IFN gamma < iz (e ek Sk
spirat
& 077 Mouse IL-4 D EHBlAsorate €200 76.50
E 181, 15,00 17.00
F 45, 12,00 14,00
G 19.004 -2.00 200 3.00
H 6.50) -1,00 -2.50 7.00
<l

Jriumber of Wells:96

034 Mouse IL-5

# Untitled Plate 2 <Virtual Plate=

o 000 e S ORk X0 e B (TR CE) | O G-
Bead Set |Pr0|:erties cha MFI v||

Analytes 1 | 2 | 3 | 4 |

= ||y |(=|(m|[o[m|m |

r.3

Jriumber of Wells:56

¥ Untitled Plate 3 <Virtual Plate=

o 000 Big Bid Ok Cil Fea | Bag T8 Gl | e 6B
Bead Set | Properties | 54 * Q)| MFI v+ B
Analptes 1 | 2 | 3 | & |
A
B
C Clear
D
E
F
G
H
1

Jriumber of Wells: 36

Figure 6.7 Adding data to a virtual plate .
Open a source plate (.mlx or .csv, .xIs or .Ixd) and create a virtual plate (click the
button to start the virtual plate wizard).
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6.2
Working With the Virtual Analyte Filter

In a multiplex assay, all of the plate wells must contain:

the same types of analytes (bead sets) with the same nomenclature

the same number of analytes
This is true for virtual plates as well. When you add data to a virtual plate,
MasterPlex™ QT compares the name and number of the analytes in the virtual
pipette to those in the virtual plate. The virtual pipette will not dispense if there
are discrepancies between the number or names of analytes in the pipette and
the virtual plate. If the number of analytes in the pipette is greater than that in
the destination plate, the virtual analyte filter automatically appears (Figure 6.9).

The virtual analyte filter displays a list of the analytes that are present in the
virtual pipette. It enables you to choose the analytes that you want to add to the
virtual plate and, if necessary, rename them to be consistent with the number
and name of analytes in the virtual plate.

If you add data to a virtual plate from source wells that contain different analyte
names or a different number of analytes, data holes are created. As a result, a
well in the virtual plate appears blank if the analyte selected in the analyte panel
IS not present in the well. If a plate (.csv, .xls, Ixd, .mlx, or virtual) contains data
holes, the concentrations cannot be calculated.

—ﬁ!‘ NOTE: In order to prevent data holes, if the number of analytes in the virtual pipette is
= less than the number of analytes in the destination plate, the data cannot be added to
the virtual plate.
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Virtual Analyte Filter

Click on the link for a pull down menu

No. | New Analytes | Assign Aliases |
1 |[O &GM—CSF Click here to assign
2 K &IFN gamma Click here to assign
3 [ &II—l Beta Click here to assign
4 [ ] &IL—lU Click here to assign
5 [~ | &IL-Z Click here to assign
6 [ | &IL-‘} Click here to assign
7 [ ] &IL-E Click here to assign
s [OJ ‘&,IL-ﬁ Click here to assign
g [[] &IL-B Click here to assign
10 |[] ‘&,TNF alpha Click here to assign

[]4dd all as new

[] 5 ave thiz assignment

% Check Al | w Apply Template |

4w 0K | #£ Cancel |

Figure 6.8 Virtual analyte filter shows the analytes in the virtual pipette

Selecting and Renaming Analytes

If the virtual analyte filter appears, you must select and, if necessary, rename the

analytes to match the number and names of the analytes in the virtual plate.

1. In the virtual analyte filter (Figure 6.9), place a check mark next to each
analyte that you want to add to the virtual plate. To select all analytes for the
virtual plate, click Check All.

2. To rename an analyte so that it is consistent with the nomenclature in the
virtual plate:

a. Click here to assign next to the analyte that you want to rename.
= A drop-down list shows the names of the analytes in the virtual plate
(Figure 6.9).
b. Select a name from the drop-down list.
= The virtual analyte filter displays the new name for the analyte.
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List of analyted
in the virtual
pipette.

Virtual Analyte Filter

Place a check
mark next to a
analyte to add
to the virtual
plate.

Click on the link. for a pull down rmeru

Mo, | New Analytes | Assign Aliases

1 o &GM—CSF Click here to assign

2 | &IFN gamma Click here to assign

3 "] &II—l Beta Click here to assign

a | &IL—lﬂ Click here to assign

s | &IL—Z Click here to assign

s [L] ‘&IL—‘I Click here to assign

7 IL'5 Mane w

(] &is Nane

s |[]des
10 |0 dnesons e

073 Mouse IFM gamma
077 Mouse IL-4

Click to display a
drop-down list of
analyte names in
the virtual plate.
Select a name from
the list to rename
the analyte from the

[]4dd all az new

[] 5ave this assignment

¥ Checkal |

vk |

W Apply Template |

&£ Cancel |

source plate.

Figure 6.9 Virtual analyte filter

3. To save the renaming assignments for use again with the same source plate
(.csv, .xlIs or .Ixd or .mlx) during the current session, choose the Save this
assignment option.
If you want to aspirate other data from the same source plate, choose the Use
last saved assignments option in the virtual analyte filter to automatically

rename all of the analytes in the filter.
4. Click OK.

= The data are added to the virtual plate and the virtual analyte filter closes.

6.3
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Generating a Dose-Response Curve

A Dose-Response curve plots the dose of an agent (independent variable) on the
x-axis and the response (computed concentration) on the y-axis.

After you have created a virtual plate that contains the concentration data of
interest, you can run a regression analysis on the data in the virtual plate to
generate a Dose-Response curve (Figure 6.10). (For more information on
Dose-Response curves, see Appendix D, Dose-Response Analysis on page D.1.)
The software determines the LogEC50 value from the Dose-Response curve.
The logEC50 value is the log of the agent concentration (for example, a drug or
other chemical) that produces a response half way between the baseline and
maximum response.

1. Select concentration from the data-type drop-down list.
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=
" zom i Sl Ukl (Gt fid | B (The ) | % BE- W9y gy OX
4 F @mr v |8 3700 [Enter |
3 4 5 6

(=S

ate Ll
Number of Wells:96 034 Mouse IL-5 M oy 7} g e B, BE.
Bead Set | Properties | & ¢ * [ |Standard/Independent Values v |[E3 500000
s 1 | 2 | 3 ‘ 4 |:
& WMol [, — =]
4 038 Mouse IL10
4 054 Mouse 1L-2 8
4 073 Mouse IFN gamma <
4 077 Mouse 1L-4 D
E hd
) > |_
. Number of Wells: - 7]
2. Create a virtual plate. T el -
3. Transfer response data to the virtual plate using the virtual
pipette.
4. Mark and group wells into a regression data set.
5. Select Standard/Independent values from the data-type drop
down list and enter the agent concentrations (use the Autofill
function or enter manually).
Model Equations X
Ayailable Models
s 6. To select a Dose-Response model, right-click the
O e regression data set and select Assign Model
/] Select this model for all analytes Fired lower asymptole at zeio .
- Equation.
quatians sion .
= g s 0 A-D_ o 7. Click the Calculate button E , then select
" uadratic B - .
_ggﬂgju; (1+&") regression radio button.
= Bg-ém;‘::\' Model Graph
Faur F‘av.amelel Logistics
4 il | B
Competitive Binding Mode
[= [ setts Detae e i
I Eh_-l.ll

W Pl Sy

wennEFREERNERRaZER

8. To view the Dose-Response
curve, click the Standard Curves

button ﬁ

Figure 6.10 Steps to generate a Dose-Response curve
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1. Create a virtual plate and use the virtual pipette to add the data for the
Dose-Response curve to the virtual plate. (See “Creating a Virtual Plate” on
page 6.2.)

—ﬁ!‘ NOTE: After you finish creating the virtual plate, click the Dﬁ'button to turn off the
=| virtual pipette.

2. Select the wells that you want to include in the regression analysis data set.
The regression analysis data set includes the wells that contain the response
data to different dosages of the agent.

3. Right-click the selection and choose Mark Wells > Regression from the
pop-up menu that appears. Alternatively, click the Mark regression wells
button @&@@or select Template > Mark Wells > Mark Regression Wells
from the menu bar.

4. Right-click the regression data set and select Group Wells from the pop-up
menu. Alternatively, click the Group button [if_; or select Template >
Group Wells from the menu bar.

5. If the agent was serially diluted, follow these steps to enter the agent
concentration using the auto fill function:

a. Choose Standard/Independent Values from the data type dropdown list.
b. Right-click the regression data set and select Auto Fill from the pop-up
menu that appears. Alternatively, click the Auto Fill button B
= The Auto Fill dialog box appears (Figure 6.11).
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Auto Fill

Crilution parameters

Analyte 034 Mouse IL-5 v|
Starting ! [10000.000]
Dilution Factor | 2.|:||:||:||

[]Fill ir for all bead ~ Concentratien Unit

Dretailz ilution direchion

Figure 6.11 Auto Fill dialog box
Use the auto fill function to set concentrations for a serially diluted agent.

c. Enter the starting concentration for the analyte displayed in the Analyte
drop-down list.

d. Enter the dilution factor

e. If the starting concentration and dilution factor are the same for all analytes,
choose the Fill in for all bead sets option. If not, make another selection
from the Analyte drop-down list and repeat step b and step c.

f. Click Fill after the starting concentration and dilution factor are entered for
all analytes.

6. If the agent was not serially diluted, follow these steps to manually enter the

agent concentration for each analyte:

a. Click the Edit mode button | &,

b. Choose Standard/Independent from the data type drop-down list.

c. Select an analyte in the Analyte panel.

d. Click a well in the regression data set and enter the agent concentration in
the edit box.

e. Click Enter.
= The value is displayed in the well grid.

f. Repeat step b to step e for the remaining analytes.
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7. Right-click the regression data set and select Assign Model Equation from
the pop-up menu that appears. Alternatively, click the regression data set and
click the Select Model button .
= The Model Equations dialog box appears (Figure 6.12).

x)

Model Equations
vailable Models |

Maodel Optiohs O ptirnizations
Analytes | 034 Mouze IL-5 v | [ ] Uze ‘Weighting
[] Select this model for all analytes [ ] Fived lawer asymptate at zero

E quations Function E=preszsion

= 7= Model Equations
== Polyromial:
78 Quadratic
74 Log-Log
£ Linear
== Sigmoidal todel Graph
28 Faur Parameter Logistics
24 Log-Logit
78 Doze Response [variable slap
24 Five Parameter Logistics

¢ | ®

[ ] Competitive Binding Mode

@ Agzign Model Set b Default m Exit

Figure 6.12 Model Equations dialog box
Select a model for the Dose-Response curve

8. Select the Dose-Response (variable slope) model equation and choose the
Select this model for all analytes option.
9. Click Assign Model.
10. Click the Calculate button [z then select the regression.
= The software computes the Dose-Response curve and displays a
confirmation message when the calculation is completed.
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11. To view the Dose-Response curve, click the Standard Curves button B
The Dose-Response curve shows the agent dose (independent variable) on
the x-axis and the response (interpolated concentration) on the y-axis (Figure
6.13). It displays the parameters of the model equation and the LogEC50
value.

12. To compute the EC50 value, take the antilog of the LogEC50.

= FIEGh =11 191 LopECS0 = 3 415.d = 14352350,

Do e Aesponse Danabke shpe) - Bid-Curve 1
F-fiquare = 0 4R3T & 034 hWogze L-5 I

renxe InBenmtby

Me=clrzn Flusross
-
=

1 L : -
o I " SR BRSPS
i H - - - TogECS0 = 41
i 2 ]

Concenlraions [pgdnlL)

Figure 6.13 Dose-Response curve
Dose (independent variable) on the x-axis and response (computed concentration,
dependent variable) on the y-axis.

6.4
Auto Plate Merging

The purpose of auto plate merging is to quickly merge multiple plates, at
analytes dimension, into a virtual plate. That is, assuming all plates have
different analytes, we want to merge plates together by adding all their analytes
as new. So, if a plate with 5 analytes is merged with another plate with 7
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analytes, we will get a virtual plate with 12 analytes. This tool is especially
useful for miRNA analysis where assay results of the same sample pool are
usually distributed in several plates. It will be extremely useful if we can put
these results into one place and do analysis together. Compared to use virtual
pipette to manually add wells, this tool makes the merging task much faster and
seamless.

1. Start the plate merge wizard by clicking the toolbar button @ “Merge

Plates”.

2. You will see a list of plate names which are currently opened(Figure 6.14). If
you want to add more plates to merge, you can click Open button to load more
plates. Then, you need to check the plates to be merged from the list, and go to
the next page.

Merge Plates

X)

Select Plates To Merge |

[Fateslopered e )

EH Untitied Plate 1

B Untitied Plate 2

] Thiz wizard will guide vau thraugh
O ﬁunhﬂe'j Plate 3 merging multiple plates inta a wirtual plate.

] Untitled Plate 4 .
............... ﬁ nHtea TatE The left list shows the plates currently

opened. | you want bo open more plates,
pleaze uze the Open button above.
Then, check the plates from the list
which you want to merge.

Then, click "Mest'" o continue.

Figure 6.14 Selecting plates
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3. Now you will see a list of bead (analyte) names which appear in all selected
plates(Figure 6.15). If you confirm they are the common house keeping genes
and want to exclude them from the virtual plate, you may choose
“Automatically” merge, then finish wizard. Otherwise, you may choose to
“Manually select house keepers”, then go to the next step.

Merge Plates r5—<|

Houze F.eeper Selection |

Commaon Bead Mame

. 0BT BsRMA

The left list zhows the bead names which
appear in all selected platez. Please
canfirm if they are the anly House
K.eepers.

If yez, you may click the “Automatically
radio button below. The plates will be
merged withaut the Houze Keepers.
Otherwize, pou may click the "tanually'
radio button. Then, you can zelect the
Houze Feepers for each plate at the nest
terge Tepe page.

() Butomatically Then, click "Mext" to continue.

(#) Manually zelect house kesper

v |

@ Cancel @ Back ‘ @ Hext

Figure 6.15 Merge method selection

3. At this step, you can manually select analytes(Figure 6.16), from each plate,
to be excluded from the virtual plate. Then, go the next page to finish wizard.

MasterPlex QT www.miraibio.com
98




CHAPTERG
VIRTUAL PLATES

Merge Plates

Select Houze Keeper Manually

Bead Set

& 017 let-7a
4 019 let-7d
& 027 let-7e

Merge Plates

144
Select House Keeper Manually 154
- 17-3p
Selected Plates = 104
8 Untitied Plate 1 4 017 let-76 e
58 Uniitled Flate 2 ﬁ bt SEEEY
B Unitled Plate 4 & 0331300 :?3?
8, 035 mir-196 A
Merge Plates -
Select House Keeper Manually mir-7b
BsRNA [@uen | &
Selected Plates Bead Set
B Untitied Plate 1 % 017 mir-124a
. 019 mir-125b
Untitled Plate 2 % 021 mi7on
222 Untitled Flate 4 A 032 mir-19b
& 035 mir-217
& 037 mir-219
A 043 mir-27a @ - ‘
& 045 mir324.5p il
4 047 mir-3

| 4 057 BsRNA

For each plate. please check the bead sets
which are house keepers.

Then, click "Next"" to continue.

v |

@ Lancel @ Back @ Mext
Figure 6.16 Manual analyte selection

NOTE: If there are duplicated analyte names in the final virtual plate, the tool will
automatically rename them by adding [n] at the end of the name. “n” indicates the
number of duplicates. Finally, a report of the renaming process will be presented in a
popup window.
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MasterPlex™ GT displays MFI, count, or concentration data in several graph
formats in the Data Chart window.

7.1
Viewing a Data Chart

1. In the Plate window, select one or more wells of interest.
To select adjacent wells, press and hold the mouse button while you drag the
mouse pointer to select the wells of interest. To select nonadjacent wells,
press and hold the Ctrl key while you click the wells of interest.

2. Click the Open Data Charts button [} Alternatively, select Plate > Data
Charts from the menu bar.
= The Data Chart window opens and displays the well chart(s) (default) for

the selected well(s) (Figure 7.1).

Select a data type for the chart from the
drop-down list

| MFI / | {*9 ﬁ, =z

| 034 Mouse 1L-5
v ﬁnsa Mouse IL-10
W
054 Mouze |L-2
! &D?S tMouze IFN aamma ' I 5065 034 Mouse IL-5
v : : : B 1,085 038 Mouse IL-10
Aorrvoseila IR ommmmmmeonees Armommemeoooees immees 1,729.5 054 r.1gﬁse IL-2

I 1,574 073 Mouse IFN gamma
2,721.5 077 Mouse IL-4

Selected analytes in well A3,

Place a check 2,000
mark next to
the analytes 1,500 ]
that you want to
display in the
well chart.

MF |

. —

- 1
034 Mouse IL-5 054 Mouse IL-2 077 Mouse IL-4
Selected Anahytes

Multi-Well Chart Selected \ Parent Plate: IL5 Project.mix

Scale bar and slider

Figure 7.1 Multi-well chart
MFI data for the selected analytes in well B1
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3. To display another graph format for the selected wells, click the button [lg ~
and make a selection from the drop-down list.
= The well data are displayed in the selected format.
4. To change the data type in the chart (MFI, count, or concentration), make a
selection from the data drop-down list (Figure 7.1).
5. To remove an analyte from a chart, remove the check mark next to the analyte
name in the analyte panel.
6. To view other well data in the current chart format:
a. Return focus to the Plate window.
b. Select the well(s) of interest.
c. Click the Data Chart window.
= The Data Chart window is updated and displays the new well data in the
selected format.
7. To change the y-axis scale, move the slider up or down the scale bar.

7.2
Data Chart Types

MasterPlex QT provides seven different chart types (Table 7.1). To choose a
chart format for the selected well data, click the |l ~ button, and make a
selection from the drop-down list of data charts.

—ﬁ!‘ NOTE: The data chart toolbar is available if a Data Chart window is open.
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Table 7.1 MasterPlex™ QT data charts
Data Chart Displays... See Page
Multi-Well Chart Separate bar graphs of analyte data for each | 7.4
user selected well.
3D Depth Chart Bar graph of analyte data that includes all 7.6

selected wells. Analytes from a particular well
are organized by row.

Inverted 3D Bar graph of analyte data that includes all 7.7
Depth Chart selected wells. Analytes from a particular well

are organized by column.
Intensity Map A qualitative map of the intensity data for the | 7.8

analytes in one well. The map colors indicate
the relative intensity of an analyte compared to
the other analytes in the same well.

Single Analyte Bar graph of a single analyte across all user | 7.10
Chart selected wells.

Stacked Analyte Bar graph of user selected wells. Each 7.11
Chart color-coded segment of a bar represents the

contribution of an analyte to the total data
value for the well.

Stacked Well Bar graph of analytes. Each color-coded 7.12
Chart segment of a bar represents the contribution

from a well to the total data value for the

analyte.

Multi-Well Chart
The multi-well chart displays a bar graph of analyte data (MFI, count, or
concentration) for a user-selected well(s). Each bar represents an analyte. The
multi-well chart is the default format that is displayed when you open the Data
Chart window.
1. To minimize a multi-well, click the Edarrow (Figure 7.2).
2. To restore a chart, click the Earrow.

Alternatively, click the =& button to minimize all charts (Figure 7.3).

Click the button again to restore all charts.
3. To normalize the data for all open multi-well charts, click the Normalize

button {9

= The well data are plotted using the y-axis scale from the chart with the
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largest y-axis value.

- NOTE: You can choose different colors for the chart bars in the Color tab of the Plate
—| window (see Plate Window Components on page 3.9).

Select the data type for the chart

M e EsE

024 Mouse ILS f

038 Mouse IL10
Me054 Mouse IL-2
) 072 Mause IFN aarmma - =
o077 Mouse IL-4 C2 =
Selected analytes in well C2.
200 . . . B 22 034 Mouse IL-S
gt T T I 105.5 038 Mouse IL-10
(| e e e e o [ 0
IOk | DR L S _..| BN 232 073 Mouse IFN gamma
Place a check ok | 400 077 Mouse IL-4
300 4 v
mark next to zs0d| R B
the analytes to 200 4
include in the 54 | N
chart. cg -
Scale bar ! —
034 Mouze IL-5 054 Mouse IL-2 077 Mouse IL-4
Selected Analytes
-
Multi-well Chart Selected Parent Flate: ILS Project.mlx

Figure 7.2 Multi-well chart for C2
Multi-well charts for A2 and well B2 are minimized. Click a bar to display a tool tip
(analyte name or y-axis data). Right-click a bar for tool tip options.
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v P ==

A2
4038 Mouse IL10 _
054 Mouse IL2 B2
‘0?3 Mouze [FM aamma : =
Be077 Mouse IL-4 C2
{3
Multi-well Chart Selected | Parent Plate: IL5 Project.mlx

Figure 7.3 Multi-well charts are minimized

- TIP: You can conveniently reorder the multi-well charts in the Data Chart window by
= dragging a chart to the desired position in the list.
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3D Depth Chart
The 3D depth chart is a convenient way to compare the MFI, count, or
concentration data in one well and across different wells (Figure 7.4).

Each bar represents an analyte. The analytes of a particular well are identified
by color and row.

Select the data type for the chart Color-coded legend identifies the wells
in the chart.

MFI v {?ﬁ, g [

v 034 Mouse IL5

’ '&’038 LU Selected ?|E[E:_Pt: I:|r||i:ir=t|= ted wells

vl 054 Movse IL-2 SEECIEs analiEs vE Al ssEcied wEs —

¥ Al
073 Mouss IFN aamma B2

2 &D?? Mouse IL-4 200F===F == : icC2

Place a check
mark next to the
analytes to
include in the
chart.

Ee=
v
I
L_
\
e
o
e
N
r-
i
Fo
_
L
N
[als
9
fFa
ol
-
e
"
'S

077 Mouse IL-4

3D Depth Chart selected Parent Plate: ILS Project.mlx
Figure 7.4 3D depth chart compare analyte data in the same well or
between different wells.

Each bar represents an analyte. Each row of color-coded bars represents the analyte
data from one well. Click a bar to display a tool tip (analyte name or y-axis data).
Right-click a bar for tool tip options.
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Inverted 3D Depth Chart
Each bar of the chart represents an analyte in a selected well. The bars are
organized into columns and each column represents the analytes in respective

selected wells (Figure 7.5).

Select the data type for the chart

G 9 P8 B E

v #4034 Mouse 1L-5 [
7 ) nverted 30 Depth Cha
7 '&'038 LTS Selected wells vs. all s:EIec:te: analytes
054 Mouse IL-2 ’ B 034 Mouse IL-S
> Mouze IL-5
AD?? Mousze [FM aamma I 032 Mouse IL-10

v &D?? Mousze [L-4 054 Mouse IL-2
I 073 Mouze IFN gamma
077 Mouse IL-4

Place a check
mark next to the
analytes to
include in the
chart.

=

Inverted 3D Depth Chart selected Parent Flate: ILS Praject.mlx

Each column of bars represents
the analytes in one well

Figure 7.5 Inverted 3D depth chart
Click a bar to display a tool tip (analyte name or y-axis data). Right-click a bar for tool

tip options.
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Intensity Map
The intensity map is a qualitative picture of the intensity data in the wells

selected in the Plate window. The map provides a convenient way to look at a
large number of samples and identify analytes that consistently have a high (or
low) intensity compared to the other analytes in the same well.

j" NOTE: The intensity map compares and ranks data in the same well. It does not

compare data across wells.

Data Intensity Map

Selected Wells

CM-CSF
IFM gamma
-1 Beta
IL-10

IL-2

IL-4

IL-5

IL-B

IL-B

TMF alpha

Selected Analvtes

Figure 7.6 Intensity map
Click the map to display a tool tip (analyte name or y-axis data). Right-click the map

for tool tip options.
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The intensity map is color-coded. Figure 7.6 shows the default colors:
Red = peak intensity
Green = mid-range intensity
Blue = low intensity

The default colors may be changed. (See Intensity Map Settings on page 7.35.)

Each row in the map represents the relative intensities of the analytes in one

well.

This row represents

the third well selected

in the Plate window.

Gh-CSF
IFM gamma

This box represents
the intensity of
[-1Beta relative to the
intensity of the other
analytes in the third
well.

Figure 7.7 Intensity map
In this example map, Il-1Beta has the highest intensity and GM-CSF has the lowest

intensity in the third well that was selected in the Plate window.

|I-1 Bata

This box represents
the intensity of IFN
gamma relative to the
intensity of the

other analytes in

the third well.

IL=10

This box represents
the intensity of
GMCSF relative to the
intensity of the other
analytes in the third
well.
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Single Analyte Chart

This chart shows the data (MFI, count, or concentration) for a single analyte
across all user-selected wells (Figure 7.8). Each bar represents the selected
analyte data from one well.

Select the data type for the chart

MFI _ {Q :EIJ : B3

v 034 Mouse LS
34 M e || 25 i slected wells
038 Mouse IL-10 034 Mouze IL-5 in all 2elected Iz
054 Mouse IL-2 200 : : : : : : 506.5 A3
o b [ qQ======== F======== [ b Tl TT=======
AD?S tougze IFM gamma 0 0 ! ! ! ' M 480.5B3
077 Mouse IL-4 r I Y P S St A S H s:c3
: : : : : : 8203
T | e S R R S W 33E2
' ' ' ' 22F2
fEndb== = H  |sessBesscss=leococ=sedococococloccaaas
400
Place a check
ac
mark next to the _ =<0
analytes to = 300
include in the -
chart.
200 ---
150 4---
LT e e T e
sp
I e e (e
A B2 c3 D3
Selected Wellz
Single Analyte Chart selected Parent Plate: ILS Project.mix

Figure 7.8 Single analyte chart
Each bar represents data for a single analyte from one well. Click a bar to display a
tool tip (analyte name or y-axis data). Right-click a bar for tool tip options.
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Stacked Analyte Chart

Each bar represents a single well. The color-coded segments of a bar represent
the contribution of each analyte to the total MFI, count, or concentration value
in the well (Figure 7.9).

Select the data type for the chart To include all analytes in the chart, click
/ the Select All Analytes button.

I v|&% = =

v| 024 Mouse ILG

Stacked Analytes in all selected welle
vl 038 Mouse IL-10 S
i .&054 Mouze IL-2 9500 F . . . . . — I 034 Mouse IL-5
i iﬂ?‘? Mouse IFM aamma 90004 """ J: """ E' """ J: """ (. ? """ . I 032 Mouse IL-10
v 4 i E1 0 megg ot B 054 Mouse IL-2
077 Mouze IL-4 8500 | h \ 5 5 i
: . 5 i 5 0 I 073 Mouse IFH gamma
077 Mouse IL-4

To include
user-specified
analytes in the
chart, place a
check mark next
to the analytes of

Stacked MFI

interest.
A2 B3 c2 D3 E3 F3
Selected Wells
s
Stacked Analyte Chart selected Parent Plate: ILS Project.mix

Figure 7.9 Stacked analytes chart

Click a bar to display a tool tip (analyte name or y-axis data). Right-click a bar for tool
tip options.
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Stacked Well Chart

Each bar in the stacked well chart represents the sum total of the MFI, count, or
concentration values of an analyte across the user-selected wells. The
color-coded segments of a bar show the contribution of each well to the total

value.

Select the data type for the chart

MF

V| 034 Mouse IL5

v| 033 Mouse IL-10

V| 054 Mouse IL-2

= AD?S W ouse IFM camma
V| 077 Mouse IL-4

Place a check
mark next to
the analytes to
include in the
chart.

Stacked Well Chart selected

tip options.

1 P ESE

Stacked MFI

9,000
8,500
2,000
7,500 5
7,000 3
5,500
5,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500 1
2,000
1,500
100047

s00 4[|

i Fa—

m

Stacked wellz for all zelect

n

d anafytes

_______________________________________________

_______________________________________________

_______________________________________________

____________________________________

__________________________

_________________________

_______________

1 . 1 ’ I
034 Mouse IL-5 054 Mous=e IL-2 077 Mouse IL-4
Selected Analvtes

Parent Plate: ILS Project.mlx

Figure 7.10 Stacked well chart
Click a bar to display a tool tip (analyte name or y-axis data). Right-click a bar for tool
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7.3

Working With Data Charts

Table 7.2 explains the toolbar button functions in the Data Chart window. The
available buttons depend on the type of data chart that is open.

Table 7.2 Toolbar buttons in the Data Chart window

Button

Click to...

Choose another data chart format. The software plots the data for the
selected wells in the new format.

Toggle the chart display between a two and three dimensional view.

Put the chart in rotate mode so that you can rotate the chart around the
X or y-axis.

Put a chart in zoom mode so that you can magnify a user selected area
of the chart.

Opens the Chart Print Preview window so a chart may be printed.

Normalize the data for the open multi-well charts. Plots the selected
well data using the y-axis scale from the chart with the largest y-axis
value. Note: This function is only available for the multi-well chart.

Select all analytes in the analyte panel for display in the
chart.

Removes all analytes from the chart.

gg: Minimize or restore all well charts in the Data Chart window.
e
Menu Click to...
‘ﬁ Hide or show the analyte panel.
-m- Hide or show the scale bar. To change the y-axis scale, move the scale

slider up or down the scale bar.
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Copying, Saving, or Sending a Chart
You can copy a chart to the system clipboard or save a chart.
1. Open the chart of interest.
2. Select Edit > Export Chart from the menu bar.
= The Export Chart dialog box appears (Figure 7.11).

Export Chart E|
Picture | Mative | Data
Format Optionz | 5ize
(*) az Metafile
[¥] Enhanced
() az Bitmap
() as WML HTM?
[ Copy ] [ Save.. ] [ Send... ] I Cloze ]

Figure 7.11 Export Chart dialog box

3. In the Picture tab, choose a file format option:
Metafile saves the chart in a scalable .wmf format. Choose the Enhanced
option to save the charts in enhanced metafile format (.emf).
Bitmap saves the chart in .bmp format. Depending on the chart dimensions,
the .bmp file size can become large.
VML (HTM) saves the chart as an HTML document (.htm) that can be
viewed using a web browser.
4. To specify a size option for the chart:
a. Click the Size tab.
b. Enter the width and height (in pixels) for the chart.
c. Choose the Keep aspect ratio option to maintain the same dimension ratio
at the new chart size.
5. To copy the chart, click Copy.
6. To save the chart, click Save.
= The Save As dialog box appears (Figure 7.12).
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Save As E

Save in: | I examples vl 0 2 M-
File mame: | | | [ Save l
Save astype: | Enhanced Metafies (" o) v| | cancel |

Figure 7.12 Save As dialog box

7. To e-mail the chart:
a. Click Send.
= The Choose Profile dialog box appears (Figure 7.13).

Choose Profile fgl
Profile Mame: | S e j Ty
[ Ik ] [ Cancel ] [ Help ] [thiu:uns :=-:=-]

Figure 7.13 Choose Profile dialog box

b. Select a recipient for the e-mail and click OK.

NOTE: This dialog is only functional with Microsoft Outlook.
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Copying or Saving Data
The software can export data from a chart to other applications. The data may
be copied to the system clipboard or saved in different file formats.
1. Open the chart of interest.
2. Select Edit > Export Chart from the menu bar.
= The Export Chart dialog box appears (Figure 7.11).
4. Click the Data tab.

Export Chart X
Picture | Mative | Data
Series: | (sl Includ.e:
[ ] Paint Index
Eormat: Foint Labels
© Text Header
) xmL
(I HTML Table LDelimiter:
) Excel Tab w
[ Copy ] [ Save.. ] I Send.. ] [ Cloze ]

Figure 7.14 Export Chart dialog box, Data tab

4. Make a selection from the Series drop-down list. To choose the data from all
the wells in the chart, select All.
5. Choose a file format:
Text option saves the data is plain ASCII text format (Figure 7.16).
XML option saves the data in extensible markup language.
HTML Table option saves the data to a table in an HTML file.
Excel option saves the data in .xls file format. Copying to the system
clipboard is not available for this option.
6. If you are exporting data to a text file, make a selection from the Delimiter
drop-down list. The delimiter specifies how data values are separated.
7. If desired, choose the Point Index, Point Labels, or Header options.

Point Index Numbers the members of the data series.
Point Labels Displays the analyte name for each series.
Header Displays a header for each column of the data series.
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8. To copy the data series to the system clipboard, click Copy.
9. To save the data to a file:
a. Click Save.
= The Save As dialog box appears (Figure 7.15).
b. Enter a name for the file.
c. Select a file format from the Save as type drop-down list.
d. Click Save.

Save in: | (3 examples vl O ¥ B f-
File name: | | [ Save l
Save astype: | Tab delimited tex files v| | cancel |

Figure 7.15 Save As dialog box

B Untitled - Notepad EI@'@

Eile Edit Format Yiew Help
Header ———fIndex  Text A= P
0 034 Wouse IL-§ 506.5
1 088 Mouse IL-10 1086
2 054 Mouse 1L-2 1729.5
— 3 073 Mouse IFN gamma 1674
Point index——@ 4> 077 Mouze IL-4 [2721.5
~
| )
Point label

Figure 7.16 Example of data (series) for well A3 saved to a text file
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Printing a Chart

1. Click the Print current chart button e,
= The Chart Print Preview window opens (Figure 7.17).

7t Chart Print Preview |Z”E| E'

Printer: | ¥¥sfdc01¥SF MAINHPLE | [ Sewp. | [ Frint |

Orientation:
() Portrait

(#) Landzcape
Margins &

[12 ]%
o )8 [ ]S
[0 ]%

Fezet Marginz

Wiew Marging

Detail:
Mare Marmal

| J

[ Propartional

Figure 7.17 Chart Print Preview window
3. To print the chart, click Print.

Rotating or Magnifying a Chart
1. To rotate the chart around the x or y-axis:
a. Click the Chart rotate tool button @
b. Press and hold the mouse button while you move the mouse pointer to
rotate the graph.
2. To zoom in on a chart area:
a. Click the Chart zoom button ¥

MasterPlex QT www.miraibio.com
117




CHAPTER?Y
DATA CHARTS

b. Press and hold the mouse button while you draw a rectangle (from the
upper left to lower right corner) over the graph area that you want to
magnify.

3. To zoom out and display a chart without magnification, press and hold the
mouse button while you draw a rectangle (from the lower right to upper left
corner) over the graph.

Displaying Chart Tool Tips
1. To show a tool tip that displays information in a bar chart:
a. Click the bar of interest.
= A tool tip displays the analyte name.
b. To change the tool tip display, right-click a well and select Mouse Tip
Styles > 'Y Values from the pop-up menu that appears (Figure 7.19).
= The tool tip displays the MFI, concentration, bead count value for the well
(depending on the data type selected in the analyte panel)
2. To change the tool tip display, right-click a well and select Mouse Tip Styles
>Y Values from the pop-up menu that appears (Figure 7.19).
= The tool tip displays the MFI, concentration, bead count value for the well
(depending on the data type selected).

G o2 1=t 1
| 034 Mouze ILS
| 038 Mouse IL10

! Ba054 Mouse IL-2
= &0?3 Mouze [FH aamma

<]

o

v &U?? Mouge [L-4 C2 -
Selected analytes in well C2.
200 - - X X I 82034 Mouse IL-5
asp bt T I BN 105.5 038 Mouse IL-10
'60 ____________________________ g : 106 054 Mouse IL-2
e B 2597 073 Mouse IFN gamma
soqyl o 400 077 Mouse IL-4
300
T L1 I I i o
2004 70 bbb o
100 1™ memem alelely 077 Mouse 1L-4
e
U_

1 1
034 Mouse IL-5 054 MouseIL-2 077 Mouse IL-4

Selected Analytez

Multi-well Chart Selected Parent Plate: IL5 Project. mix

Figure 7.18 Multi-well chart
Click a bar to display a tool tip.
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Select the data type for the chart y-axis (MFI, bead count, or concentration).

MFI ! - v|<9 %%g@

134 Mouse ILS
138 Mause IL10
054 Mouse L2
073 Mouse IFN aamma — —
&D?? Mouze [L-4 C2
Selected analytes in well C2.
500 - . ; ; I 52 034 Mouse IL-5
E e e Boseasomssossosd boscos B 105.5 038 Mouse IL-10
ey P — ] ;ggg'?'; :.:uuse IL-2
- | Mouse IFN gamma
35 400 077 Mouse IL-4
_ 300 4
E 2504 =
= 200 4" Select all
1804 Un-select all
10047
TEIE Export chart
E ® X Labels
034 Mouse IL-5 054 Mouse IL-2 077 Mouze
Selected Analyies
-
Multi-well Chart Selected Parent Plate: IL5 Project.mlx

Figure 7.19 Multi-well chart
Right-click a bar to display a pop-up menu of options.

Modifying Chart Properties
You can modify the appearance of a chart.
» Select Chart > Chart Properties from the menu bar.

= The Chart Properties dialog box appears and displays a list of the charts in
the Data Chart window (Figure 7.20).
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%)

Chart Properties
Charts |3D Legends | “Wallz | Seres | Panel

Well D2 Chart
{4l - Series for D2

b odify 5 enies |

e |

Figure 7.20 Chart Properties dialog box

- NOTE: The types of chart property options available in each tab depends on the type
—| of chart that is open.

Charts Tab

Alternative formats are available for the multi-well chart.

1. To view the available multi-well chart formats, click Modify Series (Figure
7.20).
= The Chart Gallery appears (Figure 7.21).

— NOTE: The Modify Series button is only available is a multi-well chart is open in the
= | Data Chart window.
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Chart Gallery X
Heriz. Bar Bar Join Hiztogram
Donut Paint Line Point
Click the down
arrow to display a i -
sub-menu of bar
chart formats.
Line Fazt Line Bezier Pwramid
ak. Cancel [+] Show 30

Heriz. Bar Bar Join Hiztogram

Line Point

Colors Pyramid Elip=e
Inw. Pyramid Stack Stack 100% Sidez

Sub-menu of bar Side All
chart formats.

Figure 7.21 Chart gallery of available formats for the multi-well chart
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2. To change the chart format, click the format of interest.

3. To view a sub-menu of styles for the selected format, click the down arrow
(Figure 7.21).

4. If you want to display the chart format in 3 dimensions, select the Show 3D
option.

5. Click OK.
= The selected format is applied to the multi-well chart.

3D Tab
To view 3D chart properties, click the 3D tab in the Chart Properties dialog box
(Figure 7.22).

Chart Properties E|
Charts | 20 Legends | “Wallz | Seres | Panel
Rotation
Enable 3D
Elevation j
an% (15 A
Perspective :]
Orthogonal
Horiz. Offset
Angle |45 &
Vert. Offzet
e |

Figure 7.22 Chart Properties dialog box, 3D tab

User-Modifiable 3D Chart Properties

Enable 3D  Choose this option to display a three dimensional view of the
chart.

3D% Increases or decreases the three dimensional thickness of the
graph bars.

Orthogonal Choose this option to display a front view of the chart (no
rotation around the vertical axis).
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Angle Enter a value to change the display angle for the graph bars when the
orthogonal option is chosen.
Rotation Move the slider to rotate the chart around its vertical axis.
Elevation Move the slider to rotate the chart around its horizontal axis.
Perspective  Move the slider to change the perspective angle of the chart. The
perspective effect is the dimensional appearance of the chart with
respect to distance from the viewer. If this option is set to zero, the
perspective option is disabled.
Note: If the orthogonal option is chosen, the chart perspective
cannot be changed.
Horiz. Offset Move the slider to adjust the horizontal position of the chart in
the Data Chart window.
Vert. Offset Move the slider to adjust the vertical position of the chart in the
Data Chart window.

Legends Tab

To view the chart legend properties, click the Chart tab in the Chart Properties
dialog box (Figure 7.23). These settings determine the location and appearance
of the legend in a data chart (Figure 7.24).

Chart Properties E|

Charts || 30 Legends |‘wallz | Series | Panel

Gradient Pozitions

Visible Direction | Right Left v | | Lt

No Middle (® Right

O Top

’ Start |:|] ’ Mid ] ’ End |:|] ) Bottam

Shadows Teut Style

Size |2 v Left W alue w
Show Legends

e |

Figure 7.23 Chart Properties dialog box, Legends tab
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D2

450 |

Selected analytes in well D2,

-----------------------------------------------------

B 325 034 Mouze IL-S
BN 110 038 Mouze IL-10

400 4
350
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200 4
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100
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MFI

_____________________

_____________________

1
034 Mousze IL-5 054 Mousze IL-2

£ 111 054 Mouse IL-2
; BN 727 073 Mouze IFN gamma
389.5 07T Mouze IL-£

1
077 Mouse IL-4
Selected Analytez

Legend

Figure 7.24 Well chart
Settings in the Legends tab determine the location and appearance of a chart legend.

User-Modifiable Legend Settings

Gradient
Visible

No Middle
Direction

Choose this option to display the legend with a gradient
background.

Make a selection from the drop-down list to set the direction
of the gradient displayed in the legend.

Start, Mid, End  Click to open a color palette. Make a selection from the

Positions

Shadows
Color

Size

Text style

color palette to set the background color for the start, middle,
or end portion of the gradient.

Choose an option to display the legend to the left, right, top, or
bottom of the chart.

Click to open a color palette. Make a selection from the color
palette to set the color for the shadow at the legend perimeter.
Select a number to set the thickness of the shadow at the
perimeter of the legend.

Make a selection from the drop-down list to select among
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display options that include order of items, placement of data,
hide or unhide data, display percentage values, and display
the x-axis value in the legend.

Show Legends Choose this option to display a legend in a data chart.

Walls Tab

1. To view the chart wall properties, click the Walls tab in the Chart Properties
dialog box (Figure 7.25).
These settings determine the appearance of the left, back, and bottom walls in
a three dimensional chart (Figure 7.25).

2. To change a setting, click a wall (Left, Back, or Bottom), and modify the
settings.

Chart Properties E|
Chartz | 3D Legends | alls | Senes | Panel

Left | Right | Bottom || Back

Appearance Gradient

[] Visible No Middle

Direction

Thickness 0 A

[+] Dark 3D ’

Top Bottern  |»

Start [l] ’ End [l]

[ ] Transparent

e |

Figure 7.25 Chart Properties dialog box, Walls tab
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Left wall
Back wall

Figure 7.26 3D depth chart Bottom wall
User-Modifiable Wall Settings
Appearance

Color Click to open a color palette. Choose a color for the wall from

the color palette.
Visible Choose this option to display the wall color.

Thickness Change this value to increase or decrease the wall thickness.
Dark 3D  Choose this option to apply a darker color to the inside surface of

the wall.
Transparent  Choose an option to display the a transparent wall without

color.

MasterPlex QT www.miraibio.com
126




CHAPTER?Y
DATA CHARTS

Gradient

Visible Choose this option to display a gradient wall color.

No Middle Choose this option if you do not want to display a gradient with
only two colors (start and end color). If this option is not chosen,
the gradient has three colors (start, middle, and end color).

Direction Make a selection from the drop-down list to set the direction of
the gradient.

Start/Mid/End Click to open a color palette. Choose a color for the start,
middle, or end of the gradient. Note: If the No Middle option is
chosen, the Mid button is not displayed.

Series Tab

A series is a group of related bars in a chart. For example, in the 3D depth chart,

the bars that represent the analytes in a particular well comprise a series (Figure

7.27). In the series tab, you can modify the display of a series.

1. To view the series properties for an open chart(s), click the Series tab in the
Chart Properties dialog box (Figure 7.28).

2. To modify the settings for a series, make a selection from the Series
drop-down list. If you want to apply the settings to all series in the graph,
choose the Apply to all series option.
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Figure 7.27 3D depth chart

Series for well B2

In the 3D depth chart, the bars that represent the analytes in a well are an example of

a series.

Chart Properties

| Chartz || a0 || Legends || Wialls | Series |F'ane| |
Series dropdown lisf] |—Setiestor 42 v| [ &pply to all series
Marks | General || Bars |
Gradient Shadow
[lvisisle  Directon
[ s Md |[ Ena O Size
1 Mo Middle 1 =
v
[wisible Marks &ngle |0 =
[0 Exit |

Figure 7.28 Chart Properties dialog box, Series tab, Marks settings
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User-Modifiable Series Settings

Marks Settings

These settings determine the display of the name labels (marks) in a data chart

(Figure 7.27).

Gradient
Visible
Direction

Start/Mid/End

No Middle

Visible
Marks Angle

Shadow
Color

Size

Click to display a gradient background in the name label.
Make a selection from the drop-down list to set the direction
of the gradient.

Click to open a color palette. Choose a color for the start,
middle, or end of the gradient.
Choose this option to display a two color gradient. If this
option is not chosen, the gradient has three colors (start,
middle, and end color)
Choose an option to display the name labels for the selected
series.
Click the up or down arrows to set the display angle for the
name labels.

Click to open a color palette. Choose a color for the shadow of
the name label.

Click the up or down arrows to set the thickness of the name
label shadow.

General Settings
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Chart Properties E|
Chartz | 3D Legends | “walls | Senes | Panel

- Series for 42 W [ ] &pply to all series

Marks | General | Bars

Series Color Show In Legend

Harizontal &sxiz | Bottom w [ ] Color Each Point

Yertical dxis Left w Sort w

e |

Figure 7.29 Chart Properties dialog box, Series tab, General settings

Series Color  Click to open a color palette. Choose a color for the selected
series.

Horizontal Axis Make a selection from the drop-down list to display the
horizontal axis labels at the bottom, top, or bottom and top of
the chart.

Vertical Axis  Make a selection from the drop-down list to display the
vertical axis labels to the left, right, or left and right of the
chart.

Show in Legend Choose this option to display the series name in the chart
legend.

Color Each Point  Choose this option to display each bar in the series in a
different color.

Sort Make a selection from the drop-down list to choose a
descending or ascending sort order for the series. Note:

After a series is sorted, it cannot be unsorted. To display
the series prior to sorting, simply close the chart, then
regenerate it.

Bar Settings
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Chart Properties

Chartz | 30 Legends

- Series for &2

Marks | General | Barz
bulti Bars

(%) Nane

) Side

() Stacked

(O Stacked 100%

() Side Al

Wwalls | Series | Panel

[ &pply to all series

Appearance

Bar Shyle Rectangle A

% Barwidth |30 ¥

I Exit

[v] Bar Dark 30

Figure 7.30 Chart Properties dialog box, Series tab, Bar settings

Multi Bars None

Side

Stacked

Choose this option to display the bars in the default
orientation. For example, Figure 7.31 shows the default
orientation of the 3D depth chart.

Choose this option to display the bars side-by-side along the
X-axis (Figure 7.31).

Choose this option to combine the separate bars of a series
into one vertical column (Figure 7.32).

Stacked 100% Choose this option to display the percentage data for a series

Side All

Appearance
Bar Style

% Bar Width

in one vertical bar. Each segment of the bar represents the
percent a particular series value contributes to the total bar
value (Figure 7.32).

Choose this option to display all bars of the same type in a
side-by-side orientation.

Make a selection from the drop-down list to choose a bar
style.
Click the up or down arrows to change the bar width.

Bar Dark 3D Choose this option to display three dimensional bar

Border

demarcations.
Click Border to open a dialog box of style options for borders
of bars.
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Figure 7.33 3D depth chart
Side All option.

Intensity Map Settings
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If an intensity map is open, the Series tab shows Intensity settings (Figure 7.34).

Chart Properties g|
| Charts || 3D || Legends || Whalls | Senes |F'ane| |
| - Series for 2D Intensity C s | [ &pply to all series
tarks | General| Intensity Map |
Color Scheme
Peak Calor
tdid B ange Color
Low Calor
[ Esit

Figure 7.34 Chart Properties dialog box, Series tab
If an intensity map is open in the data chart window, the intensity map color scheme

settings are available.

To change a color (peak, mid-range, or low color) in the intensity map:
1. Click the button for the color that you want to change (for

example, [ pesk H)).

= The color palette appears (Figure 7.35).

Custom color field

Luminosity scale

Hue: Red:
Sat: Green: EI
ColoriSelid |, . Blue: EI

[ QK l [ Cancel ] [ Add ta Custom Colars ]

Figure 7.35 Color palette
2. To select a predefined color, click one of the basic colors.
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3. To define a custom color:
a. Click Define Custom Colors, then use the click-and-drag method to move
the cross hairs in the custom color field.
b. Adjust the color brightness using the luminosity scale to the right.
¢. When finished, click Add to Custom Colors to apply the color.
4. Click OK to close the color palette.

Panel Tab
The panel settings determine the appearance of the display area behind the
chart.

Chart Properties E|
Chartz | 3D Legends | “Walls | Seres | Panel
Gradient
Wisible Direction | Battom Top w
Mo Middle
| swt@]| Ma || End O
Background

Chart Fanel Background

[ Log scale on ¥ asis

e |

Figure 7.36 Chart properties dialog box, Panel tab

Gradient

Visible Choose this option to display a gradient in the area behind the
chart.

No Middle  Choose this option to display a two color gradient (start and
end color) in the area behind the chart. If you do not choose
this option, you can specify three colors for the gradient (start,
middle, and end).

Direction Make a selection from the drop-down list to set the direction
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of the gradient.
Start/Mid/End Click to open a color palette. Choose a color for the start,
middle, or end of the gradient.

Background
Chart Panel Click to open the color palette. Choose a color for the
Background- display area behind the chart.
Color

Log scale on X-axis Choose this option to display a log scale on the x-axis for
a standard curve only.

;:ﬂ. NOTE: The Gradient option overrides the Background option.
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CHAPTER
8

This chapter explains the types of reports that are available and how to use the
report generator. You can preview, print, or save a report.

8.1

Generating a Report

1. Open the plate (.csv, .xls, Ixd or .mix) for the report.

NOTE: The report generator is only available if a plate window is open and active.

2. Click the Report Generator button . .~
= The report generator appears (Figure 8.1).

Report Generator

R epork T_ll_lpE1

() &bsolute Quantification
() Relative Quantification
() Custom Report

(%) Wertical
) Horizontal

Reports

Report per analytes organizes
plate data by analytes. Well
data iz grouped under each
analytes.

H] Esil

Absolute Quantification Reparts

(%) Report per analytes

() Report per sample well

() Plate foimat repart

() Rieport per unknown replicates
() Report per control replicates
() Report per background replicates
() Report per standard replicates
() Report per standard data

() Standard curves report

() Tabular MFI repart

() Tabular Concentration report

() wiell map report

E Generate

X

Figure 8.1 Report generator

MasterPlex QT www.miraibio.com
137




CHAPTERS
MASTERPLEX QT REPORTS

3. To generate report for absolute quantification analysis, choose a report
category and the Absolute Quantification option. To generate a report for
relative quantification analysis, choose the report categories of interest and
the Relative Quantification option.

Table 8.1 and Table 8.2 lists the available types of reports.

Table 8.1 MasterPlex™ QT reports for Absolute Quantification analysis

Report Name

Contents

Report per analytes

MFI, bead count, and concentration data organized
by analyte name (Figure 8.7 on page 8.8)

Report per sample well

MFI, bead count, and concentration data organized
by sample well (Figure 8.8 on page 8.9).

Plate format report

Organized by data types (MFI, bead count, or
concentration) that are displayed in the well grid
format (Figure 8.9 on page 8.10)

Report per unknown
replicates

Considers each group of unknown
wells a replicate. Includes the mean, standard
deviation, and CV% for each unknown group.

Report per control replicates

Considers each group of control wells a replicate.
Includes the mean, standard deviation, and CV%
for each control group.

Report per background
replicates

Includes the mean, standard deviation, and CV%
for the background wells.

Report per standard
replicates

Considers each group of standard wells a replicate.
Includes the mean, standard deviation, and CV%
for each standard group (Figure 8.11 on page 8.12).

Report per standard data

Standard data with expected and calculated values,
residuals, and per cent recovery (Figure 8.12 on
page 8.13).

Standard curves report

Local standard curves generated on the current
plate (Figure 8.14 on page 8.15).

Tabular MFI report

Displays a table of MFI data per analyte (column)
and well (row)

Tabular concentration report

Displays a table of concentration data per analyte
(column) and well (row)

Well map report

A layout of the plate that shows the well type, the
group number for each well, and the links between
standards and unknown groups.
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Table 8.2 MasterPlex™ QT reports for Relative Quantification analysis

Report Name

Contents

Report per analytes

MFI, bead count, and concentration data organized
by analyte name (Figure 8.7 on page 8.8)

Report per sample well

MFI, bead count, and concentration data organized
by sample well (Figure 8.8 on page 8.9).

Plate format report

Organized by data types (MFI, bead count, or
concentration) that are displayed in the well grid
format (Figure 8.9 on page 8.10)

Report per unknown
replicates

Considers each group of unknown
wells a replicate. Includes the mean, standard
deviation, and CV% for each unknown group.

Report per control replicates

Considers each group of control wells a replicate.
Includes the mean, standard deviation, and CV%
for each control group.

Report per background
replicates

Includes the mean, standard deviation, and CV%
for the background wells.

Tabular MFI report

Displays a table of MFI data per analyte (column)
and well (row).

Tabular Fold Change report

Displays a table of Fold Change data per analyte
(column) and well (row).

Well map report

A layout of the plate that shows the well type, the
group number for each well, and the links between
standards and unknown groups.

4. To apply a log scale to the x-axis of standard curves in the Standard curves
report, choose the Log on X axis option.
5. Click Generate to display the report.
= The report window opens and displays the report. The report name is
added to the plate navigator under the report node for the plate.
6. To display a log scale x-axis in the Standard curves report, choose the Log on

X axis option.

7. To print the Standard curves report on a monochromatic printer, choose the

Gray Scale option.
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8.2
Working with Reports

If the report window is open, the report toolbar is available (Figure 8.2). You can
print report or save a report.

T A Q00009 =

Figure 8.2 Report window toolbar

Table 8.2 Report window toolbar button functions
Toolbar | Click to...

Button

T Open files

Exit report window

Change the magnification in the Report window. (Make a selection
from the drop-down list of view options.)
Display the first page in the report.

4

Display the previous page.

Display the next page.

Display the last page.

Open the Save As dialog box.

Open the Print dialog box (Figure 8.6).

Ve 0We o ®E
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Saving a Report
1. Click the Export Report button .
= The Save As dialog box appears (Figure 8.3).

Save As @
Save in: | (3 examples vl D ¥ B M-

File name: || | [ Save l
Save astype: |Report file " fip) v| | cancel |

Figure 8.3 Save As dialog box

2. Enter a file name

3. Choose a file type from the Save as type drop-down list.
A report may be saved in .frp, .csv, .txt, .emf, .wmf, .pdf, .bmp, .rtf, or .htm
format.

4. Click Save.

— NOTE: A report saved in the*.frp file format can only be opened in the MasterPIexT'vI
=| QT application.

Viewing Reports
To view a report generated in the current session, click the report of interest in
the Plate Navigator. To view a report saved during a previous session, use the
report viewer.
1. To open a saved report, select File > Report Viewer from the menu bar.

= The Report Viewer appears (Figure 8.4).
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" Report Viewer

*E E-Q0000 F e

Please click open report button to view a report

Page 1.1

|A

|«|»|(

|

Figure 8.4 Report viewer

2. Click the Open button =)
= The Open dialog box appears (Figure 8.5).

0pen
Look in: |@a}camples vl 0 2 M-

Well map report.frp

Tabular conc repart, frp

IL-5 replicates. frp

File mame: ||

| e |

v| [ Cancel ]

Files of type: | Report file (" frp}

Figure 8.5 Open dialog box

3. Double-click the report that you want to open.
= The plate viewer displays the report.
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4. To close the report viewer, click the Close button E|

Printing a Report
1. Double-click the report that you want to print.
2. Click the Print Report button 5.

= The Print dialog box appears (Figure 8.6).

Frinter
Hame: | G isfde01ASF_MAIN_HPLJSsi v [ Propetties |
FPage range Copies
[OF] Mumnber of copies; ‘
) Current page
() Pages: | [ Collate
Enter page numbers and/or page ranges. separated
by commasz. For example, 1.3.5-12
Frint |.-’-¥.II pages v| ak. l ’ Cancel

Figure 8.6 Print dialog box

3. Choose the print options of interest and click OK.
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MasterPlex QT Report Per Analytes

Report Date: 5/8/2007 Run Date: 3/20/01

Report Time: 12:09:14 AM Run Time: 12:45:55 PM

Data File: IL5.cav Hardware Senal No.: LX10000280002

Plate Name: IL5 Project.mlx Operator: AC

MasterPlex QT Version: 3.0.1.166 Analyst:

Analyte Name: 034 Mouse IL-5 Background: 0.00
Well Sample Name MFI Concentration Unit Count

Al curve 20 pa/mL 63
D 4 525 pa/mlL 79
E1 5 207 pa/mlL 81
=] B B6.5 pa/mlL 80
G1 7 39 pa/mL 78
H1 2 26.5 pg/mbL 63
A2 Ind mouse serum 367 pg/mbL 67
B2 10 425 pa/mlL 66
c2 32 pa/mlL 79
D2 385 pa/mlL 66
EZ2 375 pg/mbL a2
F2 32 pg/mbL 75
G2 12 pg/mbL 21
Hz 19 pa/mlL 69
A3 80-10 buffer 506.5 pa/mlL 76
B3 480.5 pa/mlL 78
C3 a8 pg/mbL 75
D3 a2 pg/mbL 76
E3 38 pa/mL 35
F3 32 pa/mlL 66
G3 18 pa/mlL 68
H3 175 pa/mL 20
Ad Sigma pooled x| pg/mbL a0
B4 3482 pg/mbL 75
C4 78 pa/mL 70
D4 865 pa/mlL 74
E4 37 pa/mlL g6
F4 34 pa/mL 74
G4 23 pg/mbL 65
H4 27 pg/mbL 42

Figure 8.7 Report by analyte
Data are organized by analyte name.
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Report Date: 3782007

Report Time: 12:26:03 AM

Data File: IL3.csv

Plate Mame: IL3 Project.mix
MasterPlex OT Version: 3.0.1.166

Run Date: 320501

Run Time: 12:43:35 PM

Hardware Serizl Mo.: LX10000280002

Operator: AC

Analyst:

Analyte Name Sample Mame MFI  Concentration BHG Unit Count
034 Mousz IL-5 curve 20 5.20 0.00 pyml &3
028 Mousz IL-10 curve 12 <15.62 0.00 pyml 138
054 Mousz IL-2 curve 28 <15.62 0.00 pyml 38
072 Mousz IFN RI‘I‘E curve 102 <15.62 0.00 pyml 103
077 Mouss IL-4 curve (=] 13.22 0.00 pa‘mL 112

Analyte Name Sample Mame MFI  Concentration BHG Unit Count
034 Mouse IL-3 2 1308 998 &9 0.00 po/miL a5
038 Mous= IL-10 2 HTe.S 1000.00 0.00 po'mL 120
054 Mous= IL-2 2 T835 1000.28 0.00 po'mL (=5
073 Mouss IFN gamma 2 345 105574 0.00 po/mil 128
077 Mous= L4 2 TrEz 529,79 0.00 po'mL 22

Analyte Name Sample Mame MFI  Concentration BHG Unit Count
034 Mouse IL-3 3 1084.5 500.28 0.00 po'mil 72
038 Mous= IL-10 3 324z 0001 0.00 po'mL 125
054 Mous= IL-2 3 STDE.S5 459 B2 0.00 po'mL &0
073 Mouss IFN gamma 3 2515 470.38 0.00 pa/mlL 113
077 Mous= L4 3 72 S00.20 0.00 po'mL 128

Analyte Name Sample Mame MFI  Concentration BHG Unit Count
034 Mouss IL-3 4 523 24345 0.00 po/mil 73
038 Mous= IL-10 4 1332 24897 0.00 po'mL 125
054 Mouss IL-2 4 2443 230.11 0.00 po/mil 77
073 Mouss IFN gamma 4 17075 25985 0.00 po/mil 136
077 Mous= L4 4 2580 248 85 0.00 po/mil 3
e Smgw- T T B Tesies mix

Figure 8.8 Report per sample well
Data are organized by well location.
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Report Date: 3782007
Report Time: 12:28:57 AM

D=ta File: IL3.csv

MasterPlex QT Plate Format Report

Run Date: 3/20/01
Run Time: 12:453:35 PM

Hardware Serial No. : 10000280002

Plate Mame: IL3 Project.mix Operator: AC
MasterPlex QT Version: 3.0.1.166 Analyst:
Data Type : MFI
Analyte : 034 Mouse IL-5 Background : 0.00
1 ra 3 5 B ri -3 3 10 11 12
A I 35T.00 S0E 50
B 30E.00 425000 420050
[ +] = =4
o 52500 5550 =
E ranl| 3750 -1
F 55 200 iz
c] 3200 1= 1=
H 250 15 17.5
Analyte : 038 Mouse IL-10 Background : 0.00
1 ra 3 5 B ri -3 3 10 11 12
A 12 TI0S0 10 0
B S4TE S TEEE T O
[ +] Iz4Z 1055 185
o 133200 110 181
E 40200 ZE 4
F 107 30 4
c] 41 12 1z
H 21 1z 1z
Analyte : 054 Mouse IL-2 Background : 0.00
1 ra 3 5 B ri -3 3 10 11 12
A = 155050 172550
B TEEEO 18175 1851
[ +] ST0eE 50 105 1
o 244500 111 -1
E 33500 415 -1
F 57 S0 405
c] 4 43 iz
H 33 45 37
Analyte : 073 Mousze IFM gamma Background : 0.00
1 ra 3 5 B ri -3 3 10 11 12
10200 115500 1674
B 314150 1257 151
251500 2200 ZEEED
Ly Tage- 2

Figure 8.9 Plate format report
Each data type is displayed in a well grid format.
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MasterPlex QT Report Per Unknown Replicates

Report Date: 3782007 Run Date: 320501

Report Time: 12:30:33 AM Run Time: 12:45:35 PM

Data File: IL3.csv Hardware Serizl Mo.: LX10000Z280002
Plate Mame: IL3 Project.mix Operator: AC

MasterPlex QT Version: 3.0.1.166 Analyst:

034 Mouse IL-5 Background: 20.00
Replicate Set : 0

Well Sample Name N MFI Concentration Unit
A2 Ind mouse s=rum L“S 1935.7353 o/'mL
B2 10 2138.53012 o/mL
C2 62,0000 B61.5248 pa‘mL
D2 &8.5000 7025527 omil
EZ2 17.5000 319.0262 o/mL
Fz 261.7078 pa‘mL
G2 44,0515 o/mL
Hz 71.1084 o/mL
Al 50-10 buffer 2430.0534 pa‘mL
B3 23334848 o/mL
=] B35 4455 o/mL
D3 B51.3248 po'mL
E3 323 5322 o/'mL
F32 261.7078 o/mL
G3 44 0513 po'mL
H3 25.9035 o/mL
A4 Sigma pooled 1839.8562 o/'mL
B4 2026.4168 pa‘mL
4 £35.5244 a/ml
o4 751.2116 o/mL
E4 314.0754 o/mL
F4 2833361 o/mL
G4 143.8455 o/mL
H4 202.2244 o/mL

Mezn 12016867 T757.4510

Std. Dev 169.2687 B19.1842

CV= 140.8818 102.7253

e Smgm- T E B Tesies mix

Figure 8.10 Report per unknown replicates
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Report Date: 3782007
Report Time: 12:32:30 AM
Data File: IL3.csv

Plate Mame: IL3 Project.m
MasterPlex QT Version: 3.

MasterPlex QT Report Per Control Replicates

Ix
0.1.166

Run Date: 320501
Run Time: 12:43:35 PM

Hardware Serizl Mo.: LX10000280002

Operator: AC
Analyst:

Background: 20.00

Replicate Set : 0

034 Mouse IL-5

Well Sample Name MFI Concentration Unit
A2 Ind mouss serum 347.0000 1835. 7353 po'mL
B2 L] LR ] 2138.3012 po'mL
cz £2.0000 61,5248 pzimL
D2 &8. 3000 7023527 po'mL
E2 17.5000 315.0262 po'mL
F2 12.0000 281.7078 po'mL
Gz -2 000D 44,0515 pzimL
H2 -1.0000 71.1084 paiml

Mezn 4.1230 TE8.2737

Std. Dev 83,8245 228 3844

W= 43.3012 107.4237

Replicate Set : 1

Well Sample Name MFI Concentration Unit
AL 2010 buffer 4863000 2430.0534 po'mL
B3 4803000 2335 4848 po'mL
c3 £, 0000 59,4469 pzimL
D3 £2.0000 61,5248 pzimL
E3 18,0000 273 9377 pzimL
E3 12.0000 281.7078 po'mL
G3 -2 000D 44,0515 pzimL
H3 -2.5000 23.9035 po'mL

Mezn 137.8123 848 2638

Std. Dev 208 5544 80,1522

W= 131.6512 115.3478

Figure 8.11 Report per control replicates

Tagw- T

= Proc: mi
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MasterPlex QT Report Per Standard Replicates

Report Date: 3782007 Run D=te: 3720501

Report Time: 12:35:33 AM Run Time: 12:43:35 PM

Data File: IL3.csv Hardware Serial No.: LXX10000280002
Plate Mame: IL3 Project.mix Operzator: AC

MasterPlex QT Version: 3.0.1.166 Anzlyst:

Standard Data Set : 0
Model: Five Parameter Logistics

Replicates Set: 0

Well Sample Name IAFI Concentration Uit
Mezn A MA

Std. Dev MA MA
CW= MA MA

Replicates Set: 1

Well Sample Name IAFI Concentration Uit
Mezn A MA

Std. Dev MA MA
CW= MA MA

Well Sample Name IAFI Concentration Uit

) Fl 505 2484 45358 pgimL
Mezn 03,0000 2454 4338
Std. Dev 305, 0000 2434 4558

Well Sample Name IAFI Concentration Uit

S TEgw- T = Proct mix

Figure 8.12 Report per standard replicates
This partial view of the report shows data for the first three IL-10 standard replicates.
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MasterPlex QT Report Per Standard Data

Report Date: SS82007 Run Date: 3720501

Report Time: 12:37:16 AM Run Time: 12:43:35 PM

Data File: IL3.csv Hardware Serzl Mo.: LX10000Z280002
Plate Mame: IL3 Project.mix Operator: AC

MasterPlex QT Version: 3.0.1.166 Analyst:

Standard Data Set: 0
Eguation Model: Five Parameter Logistics

el Sample Hzame WFI Calculatez Expectec Uit Resicuzls %Recorery
H1 | 8.5000 1857183 15822500 pgiml 334583 125280
Gl T 12,0000 3335158 312.5000 pgiml 21.1138 108757
F1 L £8.5000 5585978 25,0000 pgiml -58.0022 83120
E 5 181.0000 12775758 1250.0000 pgiml ey 102238
o1 2 505.0000 22322358 2500.0000 pgiml -5Ee2 23778
1 3 10545000 5002 7725 5000.0000 pgml 27725 100055
81 2 12880000 9588 5758 1D000.0000 pgml -13.1222 93.883

Standard Data Set: 0
Eguation Model: Five Parameter Logistics

el Sample Hzame WFI Calculatez Expectec Uit Resicuzls %Recorery
H1 i 82,0000 1245847 1582300 pgiml -31.2853 73550
Gl T 28,0000 fackcan 312.5000 pgiml 20,8337 108557
F1 L 24,0000 8184312 25,0000 pgiml -5.5588 28543
El 5 383.0000 1251.3058 1250.0000 pgiml 1.3058 100104
o1 2 1319.0000 28937311 2500.0000 pgiml -i0.2583 53.5983
[ 3 32290000 5000.0815 S000.0000 pgiml 0.0818 100.002
a1 2 5£53.5000 23339588 10000.0000 pgiml 00312 100.000

Standard Data Set: 0
Eguation Model: Five Parameter Logistics

el Sample Hzame WFI Calculatez Expectec Uit Resicuzls %Recorery
H1 | 5.0000 =158.2500 15822500 pgiml NA NA
Gl K 8.0000 =158.2500 312.3000 pgiml NA NA
F1 L 23,0000 prchort-] 25,0000 pgiml 118578 118972
E 5 308.0000 12382057 1250.0000 pgiml -11.5803 23073
o1 2 2417.0000 2503.5080 2500.0000 pgiml 3.5080 100,140
Sowe Tage- T = Prciact i

Figure 8.13 Report per standard data
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MASTERPLEX QT REPORTS

MasterPlex QT 3.0 Standard Curve Report

Run Date: 3720/01

Run Time: 12:43:35 PM
Hardware Serizal No.:
Operzator: AC

Anzlyst:

: 034 Mouse IL-5

Analyte

Standard Curve : 0

Five Parameter Logistics

3.660.c

a=-2.878,b

4403.824,d = 1318.477,e = 0.434,

=0.9339
Y-Intercept:

R-Sguare

S U U O U I

D i o e

S U U O U I

e L L

000

T 000

6,000

1

4,000

3,000

MasterPlex QT www.miraibio.com

Report Time: 12:38:02 AM
MasterPlex QT Version: 3.0.1.166

D=ta File: IL3.csv
Plate Mame: IL3 Project.mix

Report Date: 3782007

1
1
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Figure 8.14 Standard curves report
Shows the standard curve(s) for each analyte.
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MasterPlex QT Tabular MFl Report

Report Date: 3782007

Report Time: 12:38:42 AM

Data File: IL3.csv

Plate Mame: IL3 Project.mix
MasterPlex QT Version: 3.0.1.166

Run Date: 3/20/01

Run Time: 12:45:35 PM

Hardware Serial No. : 10000280002
Operator: AC
Analyst:

Well Sample Mame 034 Mouse IL-3 038 Mouse 034 Mouse IL-2 073 Mouse IFN - 077 Mouse [L-4
Al =T 000 000 000 000 000
&1 2 288100 548330 TET00 3033.30 Tr2A00
&1 3 1084.50 322300 587830 241300 70400
D1 2 505,00 1319.00 241700 1805.50 291200
E 3 181.00 383.00 308,00 43800 1408.30
Fi 8 £330 5400 2300 7300 S18.00
&1 7 19.00 2300 .00 2330 1597.00
H1 8 .30 200 500 230 5300
A2 Ind mous= m=num 34700 8597.30 152250 1083.00 133150
a2 10 20500 74530 1383.50 123500 133400
o2 200 2350 700 150,00 331200
D2 88.50 700 H3.00 180.00 321.30
E2 17.30 19.30 1430 3800 50.00
F2 1200 17.00 200 3800 53,00
&2 -2.00 000 15.00 -1.00 .30
H2 -1.00 -1.00 18.00 200 200
A3 5010 bufier 48830 1073.00 1701.50 157200 285350
23 23030 1015.00 1833.00 141400 2305.00
&3 88,00 15200 7200 191.30 1700
D3 200 14800 700 198.00 TE1.00
E3 18.00 2700 10.00 200 191.30
Fa 1200 2700 12350 20.30 20400
&3 -2.00 -1.00 400 700 1.00
Ha -250 -1.00 2.00 330 -1.00
AL Sigma padled 321.00 2000 1135.00 74500 147800
=2 37200 58800 1270.00 T0E00 180400
[ 5800 111.00 22000 70.30 33200
D 78.30 113.00 2300 8300 33200
=2 17.00 2000 17.30 3800 50.00
=L 1400 200 19.00 3300 5300
&4 300 -1.00 11.00 2300 -1.00
H4 700 1.00 730 18.00 a0
Tagn- T 2 Tz

Figure 8.15 Tabular MFI report
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Report Date: 3782007
Report Time: 12:39:22 AM
Data File: IL3.csv

Plate Mame: IL3 Project.mix

MasterPlex QT Version: 3.0.1.166

MasterPlex QT Tabular Concentration Report

Run Date: 320501

Run Time: 12:43:35 PM

Hardware Serizl Mo. : LX10000280002
Operator: AC
Analyst:

¥Well Sample Mame 034 Mouse IL-3 038 Mouse 034 Mouse IL-Z2 073 Mouse IFN 077 Mouse [L-4
Al =T 530342 =138.2300 =158.2300 =158.2300 1321508
&1 2 9953 5588 10008.3370 108354325 ST AT
&1 3 5002 7725 S000.0818 253518515 23350817 3002 0217
D1 2 243Li3ER 28537311 2303.5080 28008457 24858258
E 3 12775738 1251.3038 12388057 12081002 12355702
Fi 8 3585578 184314 TLIETE 70381 7384
&1 7 3335138 313337 =158.2300 4332185 3045738
H1 8 195.7183 1245841 =158.2300 =158.2300 1812247
A2 Ind mous= m=num 15357353 11087 2023 2803 1am72E 12381332
a2 10 21385012 17757788 2053.3453 20837133 14133113
o2 851.3248 813.3848 S15:2881 711515 4185751
D2 TR 8280033 prpliect 832 5805 4105530
E2 3190282 2889525 817.0083 5433872 2120405
F2 281.7078 24Tl 838.5710 5433872 218421
&2 220313 =138.2300 24 2RR0 =158.2300 1380313
H2 711084 =138.2300 8304134 =158.2300 1335832
A3 5010 bufier 24300532 2157 2530 21133512 25880257 22817300
23 23334545 2124721 20534040 23082835 21875778
&3 8554255 TH2 055 9003220 H73.3375 TITIS
D3 851.3248 THana 857.1300 8857284 TH20834
E3 I235302 I8BT4 504.1835 43559738 3001457
Fa 281.7078 I8BT4 S581.7038 4143083 3108542
&3 220313 =138.2300 =158.2300 =158.2300 133,050
Ha 255035 =138.2300 417.7430 =158.2300 1312508
AL Sigma padled 18338582 2004 2535 18232587 1300.5032 13325028
=2 2028 4183 20507112 18853333 14352382 1432 5552
[ S35.3222 707417 8053535 8330877 4451800
e 7312118 Ltk 210428 8522032 4451800
=2 340734 2742278 83505435 5433872 2120405
=L 2833361 2504100 704287 2238018 2145700
&4 1438435 =138.2300 3434555 L4787 1312508
H4 ey =138.2300 =158.2300 3541332 1383772

Tagn- T 2 Tz

Figure 8.16 Tabular concentration report
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Report Date: 3782007

Report Time: 12:40:31 AM
Data File: IL3.csv
Plate Mame: IL3 Project.mix

MasterPlex OT Version: 3.0.1.166

Run Date: 3/20/01
Run Time: 12:453:35 PM
Hardware Serizl No. : LX10000280002

Operator: AC
Analyst:

I
B

End-1

EENEEEER
ﬁ

Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1

Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1

Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1
Unk-1

Fagm - "

Figure 8.17 Well map report

a2
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8.3

Custom Report

Custom report is a powerful and flexible tool for presenting and exporting your
data. Compared to regular report, custom report has great flexibility on what
and how to present data. As QT stores its analysis results in the format of XML
document, it is possible for users to present their data in whatever format they
want. The only thing users need to do is to define their presenting formats in
XSL files (Extensible Stylesheet Language). QT will apply the stylesheets to
transform and present data with certain format.

1. Start Report Generator. Choose “Custom report” as report type.
2. Click “View” button to bring out Style Sheet Manager(Figure 8.18).

7 Custom Report 1

j Wiew '_, | =

Please Select "View " from the toolbar to generate a custom repont.

Figure 8.18 Custom report viewer

3. Click “Import” to load a stylesheet into manager(Figure 8.19).
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Style Sheet Manager r5_<|

Stule Sheet Mame #5L File Detailz

{fm FReport_per_Unknown_Replicates_html
£ Determination

£ Determination_new

£ Determination_new

F Unknowns Only

£ AlL_HTML
£ Beadl _HTML Output
CSY file
g Cross Tah [ Include standard curve images
£ AlLHTML
R Copy &l Style Sheet Management

£ Control_HT ML
£ Determination -

L@Epnrt L@Eﬁpurt 2 Delete

)
@ Cancel L Apply

Figure 8.19 Import custom report stylesheet

4. Select a stylesheet from the manager window. The “XSL file details” window
will display the information of the selected stylesheet, including name,
created time, and output type (e.g., text, html, xml) (Figure 8.20).

Look in: | ) examples

RepDru:er_Unknown_RepIicates_hh‘nl.xsl

R5L File Details

irm Report_per_Unknown_Replicates_html

£ Determination i MasterPlex QT Style Sheet

Style Sheet Mame:

@ Determination_new Feport_per_Unknown_Replicates_html
£ Determination_new Created [modified] 54842007
£ Unknowns Orly Created [modlflgd] at 124710 AM
£ ALHTML Output Method: HTML
@ Beadl_HTHL Clutput
C5Y file
File name: || g Crass Tab [Jinciude standard curve images
£ ALHTML
Files of type: | Style Sheets ["xsl] ~ F@ Copy Al Style Sheet Management
£ Control_HTML

£ Determination

L@Import L@Export @ Delete

gy
@ Cancel |77 Apply

Figure 8.20 Stylesheet information window
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5. Click “Apply” to generate custom report, which is then displayed in a report
window(Figure 8.21).

j Wiew H Save

= Print

A2

B2
Cc2
D2
E2
F2
G2
H2
A3

B3
C3
D3
E3
F3
G3
H3

Unknown 1

A4

B4
c4
D4
E4
Fi4
G4
H4

GroupName WellAddress

Sample
Name

Ind
mouse
serum

10

90-10
buffer

Sigma
pooled

Report Per Unknown Replicates

034 Mouse IL-5

Concenfration Hlerm . |Stdev CV
Concentration

1935.74

2158.50
6561.52
702.55
319.03
261.71
44.05
71.11

2430.09

2339.46
699.45

3G 797.45 169.27140.86

Figure 8.21 Opened custom report

038 Mouse IL-10

Concentration bz

Concentration

1710.69

1775.78
613.58
628.00
269.99
24744
NalN
NalN
2197.29

2124.73
782.05
771.91
316.66
316.66
NalN
NalN

087.88

2004.27

2090.71
67074
6576.61
274.23
290.41
NalN
NalN

054 Mc

Concentration Hlemm
Conce

2023.28

2059.35
015.25
927.03
617.01
696.57
624.29
660.42

2093.40
900.32
887.13
30419
581.70
NaN
417.74

1056.8

1843.45

1885.33
803.60
821.04
655.09
670.43
543.50

NaN

6. From the report window, user has options to save and print report, as well as
to load report previously saved(Figure 8.22).
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J Wiew H Save = Print

Report Per Unknown Replicates

034 Mouse IL-5
- . Sample . Mean
GroupName WellAddress Concentration .
Name Concentration

Ind

Figure 8.22 Save and Print icon for custom report

NOTE: When creating custom report in html/xml format, user has an option to export
Standard Curve images in base64 string into the report. To convert the base64 string

from the custom report back to images, user has to use some tool or utility to do the

conversion.
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APPENDIX
A

Some of the software settings can be modified. This appendix explains the
preferences (user-modifiable software settings) that are available to you. These
settings are displayed in the Preferences dialog box.

To open the Preferences dialog box (Figure A.1), click the Preferences
button rf' Alternatively, select File > Preferences from the menu bar.

Preferences §|

Application | Plate | Flegression | Calculations

Application Prefe{}&nces Set Preferences

Drefault YWirutal Plate Dimensions

|1ze thiz dialog bow

Rows ‘|8 bo get various pre-
ferences related to
Columns : |12 M asterPles OT.

&utomatic Wel Grouping

Enable plate wizard at start up

Enable Relative Ouantifization [Gene E=pression]

[@=] Default | 4w Ok | 3 Cancel | ﬁ Apply |

Figure A.1 Preferences dialog box
Application tab default settings

A.l

Application Tab

The application preferences (Figure A.1) specify:
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the number of rows and columns for a virtual plate displayed in displayed
in the plate wizard
whether the plate wizard appears when the MasterPlex™ QT software
starts
1. To change the row and column dimensions of the well grid, enter the number
of rows and columns for the well grid.
2. If you do not want to display the plate wizard at program start up, remove the
check mark from the Enable plate wizard at start up option.
3. Click Apply when you are finished.
4. To return the application preferences to the factory set defaults, click
Default.

A.2

Plate Tab

The Plate preferences specify:
how to compute background and when to subtract background
threshold values for concentration, MFI, and bead count
the plate and analyst name
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x]

Preferences

Application | Flate | Begression | Calculations

B ackground Flate Info

Plate Name
Subtract B ackground

ntitled Plate 3
“When to zubtract

. Analyst Name
) Al calculations B

() Regressions only
Threzholdz
Background Type .
Concentration |0.00
(%) Awerage
IMFI
() Peak value 00

) Lowest value LEL LD B

Back d target [G )
Eetoin ey Eene! [+] Prompt before calculation

B, Bk, w .
el Prompt before recalculation.

D efault | w Ok | #£ Cancel | fr* Apply |

Figure A.2 Preferences dialog box
Plate tab default settings

_ ;:ﬂ. NOTE: If a plate (.csv, .xls, .Ixd or .mlx) is not open, the Preferences dialog box does
=| notdisplay the Plate tab.

Background Options

You can specify whether you want to consider background data in the
calculation of analyte concentrations. There are two methods of computing
background-subtracted analyte concentrations: All Calculations or Regressions

Only.
Subtract Choose this option if you want to compute
Background background-subtracted analyte concentrations. If this option

Is not chosen, the background MFI value is not considered
during calculation of the analyte concentrations.
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All This method of computing background-subtracted analyte

Calculations concentrations subtracts the background MFI from each
member of the standard data set, then fits the standard curve.
The method subtracts background MFI from unknown MFI,
then interpolates the unknown analyte concentration from
the standard curve.

Regressions This method of computing background-subtracted analyte

Only concentrations subtracts the background MFI from each
member of the standard data set, then fits the standard curve.
The method does not subtract the background MFI from the
unknown MFI before interpolating the unknown analyte
concentration.

ﬁ!‘ NOTE: The All Calculations method is recommended. The Regressions Only
= method provides backward compatibility with data generated in MasterPlex™ QT
1.0.

Background Type
If there are three or more background wells in the assay, choose one of the
following methods for computing background MFI.

Average Background (Bkg) MFI = (Bkg MFI; + Bkg MFI; +... Bkg MFI,)/n
where n = the number of background wells in the plate

Peak Value Highest background MFI value.

Lowest Value Lowest background MFI value.

Plate Info

Plate Name Displays the name assigned to the result file in the Luminex®
100/200 software. If you want to edit the plate name, enter a new
name.

Analyst Name Displays the analyst name entered in the Luminex® 100/200
software. If you want to edit the analyst name, enter a new name.

Thresholds
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You can enter an MFI, count, or concentration threshold for a plate.
The software can identify wells that contain data less than the user specified
threshold.

To set a threshold(s):

1. Enter the MFI, count, or concentration threshold in the Preferences dialog
box (Figure A.2).

2. Click Apply when you are finished.

3. To return the plate preferences to the factory set defaults, click Default.

To identify the wells in the Plate window that contain data less than threshold:
1. Make a selection from the analyte panel.
2. In the Plate window, select the data type (MFI, count, or concentration) from
the data-type drop-down list.
3. To identify wells with MFI data less than threshold, click the “@button.
= A red border is placed around the well (Figure A.3).
To identify wells with bead count data less than threshold, click the rﬂ
button.
= A red border is placed around the well.
To identify wells with concentrations less than threshold, click the P-'
button.
= A red border is placed around the well.
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LS Project.mbx <IL5.csv>

&1
2000 Big Tud Uik Gt feg Be The %1 O G- ™y &gy OX
Bead Set | Properties | Star ¢ * | MFI W | |EI.EIIJ
Analytes 1 2 3 a 5
4, 034 Mouse LS A n.od 347,00 486,50 121.00
4% 038 Mouse IL-10
B 1788.00 409,00 460,50 37200
% 054 Mouse IL-2
& 073 Mouse IFM gamma c 108450 .00 800 =00
i, 077 Mouse IL-4 D 505,00 68,50 £2.00 75,50
E 1B1.00 17.50 1E.00 17.00
F 45,50 12.00 12,00 14,00
G 1,00/ | 2.0 | -2.00 3.00
H 550 | -1.od | 2.5 7.00
0|
Mumber of Wells:96 034 Mouse IL-&

Figure A.3 Plate window
Red border identifies wells with a MFI value less than the user-specified threshold for
the selected analyte.

A.3

Calculations Tab

The Calculations preferences (Figure A.4) specify how to:
fit the standard curve when there are replicate standard data sets
display concentrations for diluted unknowns that were diluted
(the diluted concentration or the original undiluted concentration)
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Preferences

Application | Plate | Flegression| Calculations

@ Individual paints Check thiz option to inchude

dilution fachar in the

Calculation Type concentration calculation.

{*) Abzolute Quantification
) Fold Change

) Mormalization
] Calculate Dilution Factor

) Regression

Outlier Optior
Outlier Y alues

(%) MFI

Emor Range: |2 % | # Stdev () Concentration

[ ] &utomatic Dutlier Detected

[@=] Default | 4w Ok | 3 Cancel | ﬁ Apply |

X]

Standard Paints
D Average standards _

Figure A.4 Preferences dialog box, Calculations tab

Standard Points

If the plate contains replicate standard data sets, there are two ways to fit a

standard curve.

Average The replicate standard data points are averaged and the standard

standards  curve is fitted to the single set of averaged data.

Choose this option if the experimental errors are not

independent of each other

Individual Replicate standard data points are not averaged and the standard

points curve is fitted to all of the data points. For example, if there are
three replicates of eight standard wells, the standard curve is
fitted using all 24 data points. Choose this option if experimental

errors are independent of each other.
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Diluted Unknowns
Samples can be diluted prior to the assay and analysis. After MasterPlex QT
interpolates the diluted unknown analyte concentrations from the standard
curve, it can compute and display the original, undiluted concentration in the
Plate window.

Original concentration = Diluted concentration * Dilution Factor
The dilutions factors are manually entered in the Plate window. (For more
information see
4. Click Apply when you are finished.
To return the plate preferences to the factory set defaults, click Default.
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The toolbars that are available depend on the types of windows that are open in

the main display area.

B.1

Main Toolbar

&

m ¥4 4

Figure B.1 Main toolbar

Table B.1 Main toolbar buttons and functions

Menu Bar Main Function
Command Toolbar
Button
File > Open Displays the Open dialog box so that a Luminex
W results file (.csv, .Ixd), BioPlex file (.xls) or

MasterPlex QT file (.mlIx) may be opened.

File = Report

Displays the report viewer.

Viewer
File = Close Closes the current opened window.
File = Save Displays the Save As dialog box so that a results

file (.csv, .Ixd or ,xIs) may be saved in MasterPlex
QT file format (.mix).

File » Save as

Displays the Save As dialog box so that a results
file (.csv, .Ixd or ,xlIs) may be saved in MasterPlex
QT file format (.mlx).

File = Preferences

Displays the Preferences dialog box.

Edit » Copy Copies the data in the active window to the system
clipboard.
Edit = Copy Copies the data horizontally in the active window

Horizontal List

to the system clipboard.
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Edit » Copy Vertical
List

Copies the data vertically in the active window to
the system clipboard.

Edit = Export Chart

Displays the Export Chart dialog box.

Charts = Chart

Displays the Chart Properties dialog box.

Properties Displays the Plate Wizard.
Plate = Template Opens the Template Manager.
Manager @

Show - Show/
Hide — Navigator

Shows or hides the Plate Navigator.

Displays the Plate Wizard.

Displays the Plate Merge Wizard.

Displays the Auto Grouping Wizard.

B.2

Plate Toolbar

The Plate toolbar is available when a Plate window is open. To show or hide the
plate toolbar, select Show > Show/Hide > Plate Tools from the menu bar.

My 7A¥ mEa@vw @

Figure B.2 Plate toolbar

Xon
it

Table B.2 Plate toolbar buttons and functions

Menu Bar Main Function
Command Toolbar
Button
Plate - Click this button to enable users to select wells in
Selection Tool q the Plate window using the mouse cursor.
Plate - Edit ﬁ Click this button to enable users to edit
Wells user-modifiable data in the Plate window.

MasterPlex QT www.miraibio.com
168




APPENDIXB
MASTERPLEX QT TOOLBARS

Plate = Virtual
Pipette

Enables the virtual pipette that is used to transfer
analyte data from a source plate to a virtual plate.

Plate > Analytes

Filter

Opens the virtual analyte filter. Note: This button
is only available when
the virtual pipette is turned on.

Plate = Import
Standards

When toggled on, this button enables the user to
copy a standard data set from one plate to another
using a drag-and-drop operation.

Plate —» Data
Charts

Opens a Data Chart window and displays the well
chart of the selected data type for the selected
well(s).

Plate = View
Curves

Opens the Standard Curves window for the active
Plate window.
Displays the Report Generator dialog box.

Show - Show
Well Types

Displays a well grid using colors to denote the
different well types. Blue = standard well, green =
unknown well gray = background well, orange =
control well.

Show = Show

In the well grid, displays a border around the wells

Well Groups in a group.

Plate - Show Displays a red border around wells that contain
MFI < Limit MFI data less than the user-specified threshold.
Plate > Show Displays a red border around wells that contain
CON < Limit MFI data less than the user-specified concentration

threshold.

Plate » Show
Count < Limit

Displays a red border around wells that contain
count data less than the user-specified count
threshold.

Plate - Subtract

Background

Displays background-subtracted data in the Plate
window. Displays the Print Settings dialog box.

Plate = Print
Plate

Displays a print preview of the well grid for the
selected analyte in the active plate window.
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B.4

Calculation Toolbar

The calculation toolbar is available when a Plate window is open. To show or
hide the calculation toolbar, select Show > Show/Hide > Calculation Tools

from the menu bar.

=

Figure B.4 Calculation toolbar

Table B.4 Calculation toolbar buttons and functions

Menu Bar
Command

Main
Toolbar
Button

Function

Calculation -
Model Equations

-

Displays the Model Equations dialog box
so that you can select a model for a standard
or regression analysis data set.

Calculate »
Calculate STD
Curves,

Fit Regression
Curves

Generates the standard curves for the
selected standard data set using the selected
model and interpolates analyte
concentrations from the standard curves.
Generates a Dose-Response curve for the
selected regression analysis data set using
the selected model and determines
LogECH0.
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B.5
Chart Toolbar

The chart toolbar is available when a Data Chart or Standard Curves window is
open. To show or hide the chart toolbar, select Show > Show/ Hide > Chart
Tools from the menu bar.

lﬂ' EE@;-

Figure B.5 Chart toolbar
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Table B.5 Chart toolbar buttons and functions

Menu Bar
Command

Main
Toolbar
Button

Function

Charts - Select
Charts

lu"

Displays a drop-down list of chart types.

Charts » Chart
3D

0

Toggles the display of a chart between a
two or three dimensional view.

Charts -
Rotate Chart

o

Enables you to rotate a chart using a
click-and-drag operation.

Charts » Zoom
Chart

Enables you to magnify a user selected area
in a chart using a click-and-drag operation.
Displays or hides the analyte panel in the

+
4 Data Chart window.
Displays or hides the scale bar in the Data
Chart window.
Charts - Print p Opens the Chart Print Preview dialog box.
Chart ot
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B.6

Report Toolbar

The report toolbar is available when the Report window is open.

TEH A Q000Q =

Figure B.6 Report toolbar

Table B.6 Report toolbar buttons and functions

Menu Bar
Command

Main
Toolbar
Button

Function

Open saved reports.

Close current report window.

Displays a drop-down list of magnification
options for viewing the report in the Report
window.

Displays the first page in the report.

Displays the previous page in the report.

Displays the next page in the report.

Displays the last page in the report.

Report = Save
Report

Displays the Save As dialog box so that you
may save a report (.frp).

Report - Print
Report

Ve OUeo D 8|

Displays the Print dialog box so that you
may print a report.
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APPENDIX
C

This appendix provides background on the four and five parameter logistic
curves. It also explains how weighting methods can improve the fit of nonlinear
models to data with non-constant variability (heteroscedasticity).

Cl1

Four Parameter Logistic Curve

D = Upper Asymptote /

B = Slope at inflection point

Mid way between A
andDor(D-A/2)

/ A = Lower Asymptote.

C = X value corresponding to the Y value
that is half way between A and D.

Figure C.1 Four parameter logistics curve

In Figure C.1, the asymptotes D and A are the upper and lower limits of the
model. An asymptote is a value that the function never reaches.
Therefore, the value of a function at or beyond an asymptote cannot be
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predicted. If MFI < A or MFI < D, the MFI value is out of the calculable range of
the four parameter logistics model. It is not possible to mathematically
extrapolate values that are equal to or beyond the asymptote values.

For example, imagine the function F(x) = Log(x). The vertical asymptote for
this function is the line x = 0. This means the function can never reach the line
where x= 0. Try calculating Log(0) to see what happens.

In Figure C.1, B is the slope at the inflection point. It is the speed of the function
as it moves away from the inflection point. C is the most interesting parameter
since it corresponds to the x value that is associated with the y value at the
midpoint between the minimum and maximum limits of the function. In a
biochemical assay, C corresponds to the concentration (since it is on the x-axis)
that produces a 50% response. In drug discovery terms, it is also known as
ED50, the 50% effective dosage. It can also be interpreted as LD50 if this
dosage kills 50% of the sample population.

C.2

Five Parameter Logistic Curve

Five Parameter Logistics

—— Std-Curwe 1
R-Square = 0.9993 A 034 house IL-S I
a=-2878b=-2300,c=433209214d = 1218477 e = 0.434,
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Figure C.2 Five parameter logistic curve
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A five parameter logistic curve introduces an additional parameter to the four
parameter logistic model to compensate for asymmetric data. In Figure C.2, we
can see that the curve is not symmetric because the bottom part of the curve
behaves quite differently from the top portion. The additional parameter E
compensates for this behavior and corrects for asymmetry.

Fixing Parameter A to Zero

If an assay contains background or blank wells, readings from these wells can
be considered noise in the detection. By deducting this noise from the MFI
values we can obtain more accurate responses. If we subtract a reasonable
background value, then we can further assume that the lowest detectable value
should now be zero. Since parameter A represents the lowest detectable
concentration value, it can be set to zero.

A

(D-A/2)

Before background After background
subtraction subtraction

Figure C.1 Five parameter logistics curve
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Log-Log Model

The Log-Log model transforms the data to log scale for the x and y values. It
applies linear regression to fit a straight line through these points. This model is
appropriate for data that are intrinsically linear.

C3

Heteroscedasticity

Fitting nonlinear models to observed data is often complicated by non-constant
or heterogeneous variability. Heterogeneous variability or heteroscedasticity
occurs in most types of observed data. This is especially true for biochemical
assays where concentration or dose is the predictor and response is often based
on count. Therefore, we can expect that measurement error varies with respect
to the mean. In the Luminex 100/200 system, MFI (median fluorescence
intensity) values are based on bead counts and vary with the concentration. In
this case, we expect the error in detecting MFI values to increase as
concentration increases. This is best seen in Figure C.3, a residual plot from a
Luminex 100/200 cytokines assay.

Resicual Plot
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Figure C.3 Residual plot
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A residual plot is a graphical representation of how far away an observed
concentration is from its expected value. It plots residuals against observed
concentrations. In Figure C.3, we can see that the deviation of the observed
concentration from the expected value increases as concentration increases.
This means the variability is not constant.

Residual plots help you detect non-constant variability as well as outliers. If a
residual plot exhibits data points in a wedge or funnel-shaped pattern, then we
can expect the underlying data to have non-constant variability.

Non-constant variability complicates curve fitting because the regression
process assumes the errors are constant across all data points. When the data
violate this assumption, the resulting curve fit is less than optimal. This is
illustrated in Figure C.4.

Fredicted

concentrati on

Expected
concentration

Eesiduals get larger
as concentration
increases.

Figure C.4 Data with non-constant variability
The residual increases as concentration increases.

When we fit a model to data, the curve is applied to all of the data points as
closely as possible so that the distances between the predicted and expected
concentrations are minimized. In Figure C.4 we can think of the lines that
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represent the residuals as ropes and each data point as a wrench. Curve fitting
can be imagined as pulling the curve line so that it is as close to each point as
possible without snapping the actual curve.

The best curve fit is reached when the curve is pulled as close as possible to
each data point without breaking the actual curve model.

The nonlinear least square algorithm accomplishes this task. The nonlinear (or
linear) least square algorithm assumes that all points have the same variability,
so all points influence the curve fit equally.

However, data that exhibit non-constant variability violate this assumption. As
a result, data points with greater variability assert more “pull’ on the curve. Data
points at higher concentrations have more variability then those at lower
concentrations, and have greater influence on the curve fit than the points at a
lower concentration. As a result, accuracy or sensitivity at the lower
concentrations decreases.

C4

Weighted Nonlinear Least Square

The weighted nonlinear least square method of curve fitting is one way to
correct for non-constant variability. In this method, weights are assigned to
each point so that all points have equal influence on the curve. Instead of
minimizing the residuals, the method minimizes residuals based on the weight
at each point. In mathematical terms, the non-constant variability is made
constant again by these additional weighting factors. If the weight for a point is
higher, it will influence the curve fit more. The weight is the inverse of the
variance, so points with low variability have more influence during curve fitting,
which seems logical. As a result, the curve fit represents the data better and the
sensitivity often increases at lower concentrations.

Weighting By 1/Y?

We almost never know what the weight should be at each point, so it must be
estimated. One of the most widely used estimation methods is based on a
working hypothesis that variance (variability) depends on the square of the
mean (the y value). This implies that the standard deviation of a detected MFI
value for a particular concentration is directly proportional to the expected
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concentration. In other words, standard deviation is proportional to the mean.
C=u
o = [Some Constant] * u
o/ u =[Some Constant]
where ¢ = standard deviation and p© = mean

Since standard deviation/mean is the coefficient of variation (CV), we can now
expect CV to be constant for all points. In this scheme, weight (W) can be
estimated using the following expressions:
W = 1/ Variance
W=1/c"?
where weight is the inverse of the variance and variance = standard
deviation®

Since we assume, ¢ o L

W=1/Y?

(Note that p = Mean = F(x) =)

where W is the estimated weight and Y = F(x) and F(x) is the mean function
which is represented by the equation of the model.

In this scheme, we can think of minimizing the residuals based on their relative
MFI values. This method is appropriate when higher MFI values have larger
residuals than lower MFI values. The wedge shape pattern of data on a residual
plot usually confirms this.

Weighting by 1/Y
Another weighting scheme is 1/Y. This method is useful when the MFI values
follow a Poisson distribution. In a Poisson distribution, the standard error of the
MFI values is equal to the square root of that value.
Since weights are inverses of variances we have:

W =1/ Variance

W=1/c"

W = 1/ (VY)?

Wz=1/Y
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where:

weight (W) is the inverse of variance
variance = (standard deviation)

c =Y

Y = MFI

This scheme works well with most Luminex 100/200 assays. It is a compromise
between minimizing absolute residuals and minimizing residuals based on their
relative intensity values. If the 1/Y? scheme is too strong for a particular data set,
this scheme should be tried even if the underlying data distribution is not
understood.

Weighting by 1/X and 1/X?

These schemes are rarely used. They give more weight to a data point that is
closer to the left side of the graph. A data point on the right side of the graph
receives less weight.

Weighting by 1/Stdev?

If the distribution of MFI values for a particular assay type is understood, we
can derive standard errors for the values. In this case, the weights can be
calculated exactly as 1/Stdev2. You can enter the standard deviations into the
well grid under the "Standard Deviation" data type and MasterPlex™ QT will
automatically calculate the weights.

C.5
Results of Weighting

In addition to the R-Square value, MasterPlex™ QT computes % Recovery
values that measure how well the calibration curve (standard curve) fits the
observed data.

% Recovery = Observed Concentration/Expected Concentration) * 100

The closer % Recovery is to 100, the better the curve fit at that point. If %
Recovery is less than 100, the point is below the curve. If it is greater than 100,
the point is above the curve.

Figure C.5 and Figure C.6 show the % Recovery for two different standard curve
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fits. The standard data in Figure C.6 is from a four parameter logistic equation
with no weighting. Note that the % Recovery for H1 is poor. This means the

sensitivity deteriorates significantly at lower concentrations.

The data in Figure C.6 is from the same equation with 1/Y weighting. After we

apply weighting, the % Recovery for G1 and H1 improves significantly.

Standard Curve Chart || Residual Plot | Standard Data
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Figure C.5 Example standard curve data

Four parameter logistics equation fitted to standard data with no weighting.

Standard Curve Chait | Residual Plot | Standard Data
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Figure C.6 Example standard curve data
Fitting the four parameter logistics equation to standard data using 1/Y weighting
improves the % Recovery at lower concentrations.

MasterPlex QT www.miraibio.com

181



APPENDIXD
DOSE-RESPONSE ANALYSIS

APPENDIX D
This appendix provides an introduction to Dose-Response analysis.

Dose-Response Analysis

MFI values are raw response values measured by the Luminex® 100/200.
Based on these measured responses, standard curves are used to approximate
the actual analyte concentration in a sample. Analyte concentrations
interpolated from a standard curve are quantified responses. Quantified
responses can be used to study dependent variables inherent to a biological or
chemical process.

For example, suppose a chemical agent that is given to mice causes an increase
in the level of certain cytokines. The chemical agent dosage is the independent
variable, and the cytokine concentration is the dependent variable. To
understand the potency of the agent, you can perform a Dose-Response analysis.
The Dose-Response analysis provides information on the relationship between
the agent and changes in the level of cytokines.

Dosages

To conduct a Dose-Response analysis, different dosages of the chemical,
biological, or other agent are prepared. For example, eight serial dilutions of an
agent (mg/ml) could be prepared and given to eight different mice.

A blood sample taken from each mouse is then used to perform a cytokine
multiplex assay on the Luminex 100/200.

Responses

Using MasterPlex QT, you can interpolate the cytokine concentrations of the
blood samples from the standard curves of the reagent kit. Now you have both
dose and quantified response data (mg/ml).

Regression Analysis

The software uses regression analysis to fit a dose response model to the data
points: x = dose and y = response. After the model is fitted, the software
provides the LogEC50. Take the antilog of the logEC50 to determine the EC50,
the agent dosage that elicits 50% of the response. If 50% of the test subjects die
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at the EC50 value, the EC50 value is the LD50 value. In this way, you can
determine the effectiveness or the toxicity of an agent.
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APPENDIX E
This appendix provides an introduction to Relative Quantification.

Relative Quantification Assay

Researchers sometimes are interested in studying the quantified relationships
between groups. Instead of calculating the absolute concentration values, they
may want to know the response ratio (Fold Change) between Control and
Treatment groups. The following demo will guide your through setting up and
analyzing a single QuantigenePlex plate.

1. First, we will begin by designating the bead regions (House Keeper) that you
want to normalize the data with. Right click on a bead region, and select
housekeeping from the drop-down menu.

2. Now we will start to group our wells according to their sample type. There
are basically three types of the groups in relative quantification: Background,
Control, and Treatment. There is at most one background group, while the other
two types may have multiple groups. Each treatment group is linked to one
control group.

3. Now we are ready to calculate the Fold Change. Click “Calculation” button
from the toolbar to open the calculation dialog. On the Calculation dialog, there
are three options for relative quantification analysis.

1) Fold Change without normalization — this will only calculate the MFI
ratio between the Control and Treatment groups without any data
normalization.

2) Fold Change with normalization — this will perform a normalization step
first, and then calculate the Fold Change between groups based on the
normalized data.

3) Normalization only — this will only perform normalization on plate in one
of the three ways.

» Normalize by the geometric mean of several house keeper genes.
» Normalize by a single house keeper gene.
» Normalize by a constant value.
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5. For this demo, we will choose Fold Change with Normalization, based on our
previously selected house keeper gene.

6. Click “Ok”, and a popup window will display the calculation status.

7. To view the normalized data, select “Normalized data” from the Data Type
pull-down menu. To view the final Fold Change results, select
“Concentration/Fold Change” from the drop-down menu. To view results for a
different bead region, just click its name from the bead set window.
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