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Chapter 1. Introduction

1. Introduction

This manual assumes that you are familiar with your computer and standard
commands and functions associated with the Windows" operating system, such as
opening, closing, and saving files, and moving and clicking your mouse.

Some of the features and functions in Microplate Manager will be slightly different
depending on which microplate reader you are using (e.g., Benchmark Plus,
Ultramark, Model 550, etc.). These differences are noted in the text.

Overview of Microplate Manager

Microplate Manager is designed to collect, analyze, and output absorbance data from
Bio-Rad’s microplate readers. It runs as a Windows® 95, 98, ME, NT, 2000, or XP
application on a computer that is directly connected to the reader. It features a
standard Windows" interface, with pulldown menus, toolbars, and keyboard
shortcuts.

Using Microplate Manager, you first specify the type of reader you are using, the
type of reading you want to perform, and the layout of your microplate. Then you
capture your data using the microplate reader. Finally, you display your reports and
print and/or export your data.
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Select Type of Reader

!

Select Type of Reading
(Endpoint, Kinetic, or Multiple Plate Protocol)

}

Define or Select Microplate Template

!

Take Reading

v

Generate and Format Reports

!

Print/Export Data

Figure 1. Workflow of Microplate Manager

Microplate Manager can perform three general types of microplate readings. These
are called “Protocols.”

¢ Endpoint Protocols are used to acquire a single absorbance reading from each
well.

e Kinetic Protocols are used to acquire a series of absorbance readings from each
well over a user-defined interval. These Protocols are used to calculate reaction
velocities.

e  Multiple Plate Protocols are used with a plate loader to collect Endpoint data
from a series of plates. Multiple Plate Protocols save each Endpoint data set in a
separate file.

First you select the type of Protocol that you want to create from the FILE menu.
Then you specify the settings for your particular Protocol and define or select a



Chapter 1. Introduction

template for your microplate. Finally you take the reading. If you want to use the
particular Protocol you’ve created again, you can save it as a file.

After the absorbances have been read, you can save them as a Data File and display
them in a selection of reports. Your data can be viewed, printed, or exported to other
applications.

Types of Files

There are two types of files used by Microplate Manager. Protocol Files contain the
settings for reading a microplate. Data Files contain the data from the reading and
any formatting associated with that data.

Protocol Files

A Protocol File contains the parameters of a reading. It includes such information as
mixing times and measurement wavelengths. Each of the three Protocol types
(Endpoint, Kinetic, and Multiple Plate) is slightly different, to accommodate the
different parameters used in each type. Protocol File names have the extensions .epr
(Endpoint reading), .mpr (Multiple Plate reading), or .kpr (Kinetic plate reading).

Each Protocol File also includes a plate template. The template specified in the
Protocol File is copied into the Data File at the completion of a plate reading. If there
is no template specified in the Protocol File, then the default template is copied into
the Data File. Defining a template in the Protocol File before a reading allows you to
create Data Files that contain all the information necessary to evaluate the absorbance
data and automatically generate the desired reports. (You can edit or replace the
template in the Data File after a reading. However, changes made to the Data File
template after a reading are not updated in the Protocol File.)

You may specify labels for reports; these are stored in the Protocol File. A list of
reports to be printed and/or displayed at the end of a run can also be saved in the
Protocol File.
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Data Files

Data Files contain the data from a microplate reading. They have the extension
.mpm.

For an Endpoint reading, this data consists of the individual absorbance readings
from the wells on the microplate. For a Kinetic reading, this data is the time course
series of the individual absorbance readings. A Multiple Plate reading creates a new
Data File for each plate; each file contains Endpoint absorbance measurements.

The Data File also contains a plate template, which contains all the information
necessary to analyze the absorbance data, including a description of the assays, well
types, concentrations, dilutions, and the regression method used for computing
unknowns from standards. When the Data File is first created after a reading, the
template stored in the Protocol File is copied into the Data File. You can later edit the
template or completely replace it with a template from another Data File.

Finally, the Data File includes some information on how the plate was read (e.g.,
measurement wavelength, date/time of reading).

New Features in Version 5.2

Version 5.2 of Microplate Manager includes the following new features:
e  Support for Bio-Rad's Model 680 microplate reader.

e A Custom Reports option for generating custom reports using Microsoft® Excel
templates.

¢ A new Custom Report for Bio-Rad's BSE test kit.

e  Three new regression methods for generating standard curves: Five-Parameter
Logistic (Cook), Five-Parameter Logistic (Rodbard), and Point to Point.

e  Additional standard curve features.

e  An initial wait time option for Kinetic Protocols.
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Instrument Specifications

Computer

Microplate Manager software is compatible with Windows® 95, 98, ME, NT, 2000,
and XP.

The minimum computer requirements for running Microplate Manager are:
Processor: Pentium 166

Memory: 16 MB RAM

Disk size: 200 MB

Monitor: 1024 x 768 resolution, 256 colors.

Microplate Readers

Microplate Manager 5.2 supports Bio-Rad’s Benchmark Plus, Benchmark,
Ultramark, Ultramark EX, Model 550, and Model 680 microplate readers.

Cables and Connections

A SCSI interface is required to connect to the Ultramark or Ultramark EX microplate
reader. You can use the UltraSCSI Adaptec card provided by Bio-Rad (cat. no.
170-9521) or purchase it from any computer store.

The Benchmark Plus, Benchmark, and Model 550 microplate readers connect via a
Bio-Rad serial cable (Cat. no. 170-6584). The Model 680 reader connects via a
different Bio-Rad serial cable (Cat. no 168-1005).
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Connecting the Microplate Readers to the
Host Computer

A serial cable is required to connect the Benchmark Plus, Benchmark, Model 550,
and Model 680 microplate reader with the computer. Make sure the computer and all
devices are turned off before making or changing cable connections. See your
specific hardware manual for details.

A SCSI cable and card are required to connect the Ultramark and Ultramark EX to
the computer. Make sure the computer and all devices are turned off before making
or changing cable connections. See the hardware manual for details.

Attaching the Hardware Protection Key

A hardware protection key (HPK) is included with this version of Microplate
Manager. You must attach the HPK to your computer before you can run Microplate
Manager.

Before attaching the HPK, turn off your computer. If you have a printer attached to
your computer's parallel port, turn that off as well.

The HPK attaches to the parallel port on the back of your PC. If a printer cable is
attached to this port, disconnect it. After you have attached the HPK, you can attach
the printer cable to the key itself and restart your computer and printer.

The HPK has a driver that is automatically installed when you install Microplate
Manager.

Installing Microplate Manager

Insert the Microplate Manager CD into the disk drive on your computer. The installer
will auto-start. The default program directory is
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C:\Program Files\Bio-Rad\Microplate Manager. You can select a different directory
when prompted to do so by the installer.

The installer will place a startup icon on your desktop and create a Microplate
Manager directory on your Windows" Start menu. When the installer is finished,
click on the Finish button.

Starting Microplate Manager

To start Microplate Manager, make sure the HPK is attached to your computer, then
click on the application icon on your desktop or select Microplate Manager from the
Programs directory on your START menu.

-,
-l

Microplate
Manager

Figure 2. Microplate Manager desktop icon.

The software will open, displaying the main application interface.
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Menus, Toolbars, and Other Features

Menu Bar

Microplate Manager has a standard menu bar with pulldown menus that include all
the commands and functions in the software. The available menus and menu items
are different depending on the specific actions you are performing.

For example, when the software first opens, the menus will include basic file opening
and set-up features. When you are formatting a template, the menus will change to
include functions for formatting a template. When you are creating a Protocol, the
menus will change to include related functions. After you have read a microplate and
the data is displayed, the menus will change again to include functions for creating
different reports and exporting your data.

Toolbars

Microplate Manager has a main toolbar that contains standard file and formatting
tools . It is displayed below the menu bar. Display of the main toolbar can be toggled
on and off from the VIEW menu.

File Edit “iew Fomat Aszap “Window  Help

Dlz(a]| #[=|e| 8] 2|

Figure 3. Menu bar and main toolbar.

Other tools are associated with particular features of the software, and only appear
when you are using those features. For example, the template toolbar is only
displayed when you are formatting a template. It is located at the top of the template
form.
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Right-click Commands

You can access many of the commands associated with the action you are currently
performing by using the right mouse button. For example, if you are in the process
of defining an assay on your template, position your cursor over a well in the
template and click the right mouse button to display many of the commands
associated with that action. The commands are displayed in a context menu next to

the cursor.
1 2 3 4 2 b
Click right -
mouse button
B
Undo Formatting
c Eeds Earmattiig
—> Set Azsay..
D Set Replicate Group...
Properties. ..
Figure 4. Example of a right-click context menu.
Status Bar

The status bar appears at the bottom of the Microplate Manager window. If your
cursor is positioned over a button or menu command, a brief description of that
function will appear in the status bar.

In some reports (Raw Image, Standard Curve), the status bar indicates the position
of the cursor. It also indicates the position of the cursor when you are working with
templates.

Display of the status bar can be toggled on and off from the VIEW menu.

10
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Selecting a Reader

To select an instrument, go to the FILE menu and select Select Reader.

Select Reader

Model 630 = | o

kaodel 550
hodel B30
Benchrmark
enchmark, Pluz
[trarnark,

Ibramark, Ex

Cancel |

Figure 5. Select Reader dialog box.

From the pull-down menu, select the appropriate reader and click on OK. If you
select a reader that is not connected or is otherwise unavailable, you will receive a
warning message when you attempt to open a Protocol window.

» Microplate Manager does not attempt to communicate to the reader until you open a
Protocol window.

(Note that for readers connected via serial port, you no longer have to select the serial
port for the instrument. Microplate Manager will automatically search the available
serial ports.)

Setting Filters

If you change the filters in the Ultramark or Model 550 microplate readers, you must
specify the wavelengths of the new filters in Microplate Manager. (Benchmark and
Model 680 users should refer to the hardware manual for instructions on changing
filter settings.)

» You must open a Protocol window before you can change the filter settings.

11
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Ultramark and Ultramark EX Setup

With a Protocol window open, select Instrument Setup from the FILE menu.

Set Filter Wavelengths E

Filter Index | ‘#avelengthl 0K I

1 260
2 290 Cancel |
3 340
5 415
£ 430
7 550
8 E30
3 E5S
10 | 7A0

Figure 6. Ultramark Setup dialog box.

For each filter, enter the appropriate wavelength. The wavelengths of the filters that
are shipped with the Ultramark are included with your Ultramark documentation. If
you change any of the filters, you will need to change these settings.

Click on OK to implement your changes.

Model 550 Setup

With a Protocol window open, select Instrument Setup from the FILE menu.

12
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Model 550 Configuration E2
Madel 550 Filter \W avelengths [nm]

Slat 1 Slat 2
|405 |450 Cancel |
5iot 3 Siot 4 Defaut |
430 [555

Figure 7. Model 550 Setup dialog box.

For each filter, enter the appropriate wavelength in the dialog. The wavelengths of
the filters that are shipped with the Model 550 are included with the reader
documentation. If you change any of the filters, you will need to change these
settings.

Click on OK to implement your changes.

Preferences

To set the user-defined preferences for Microplate Manager, select Preferences from
the FILE menu.

Preferences

Default File Location:

;E:'\Program FileshBio-Rad\Microplate Manager J

Cugtom Report Template File Location;

il::'\F'mgram Filez\Bio-R adiMicroplate Manager,Cust J

Reset All W arnings |

Crcel_|

Figure 8. Preferences dialog box.

13
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In the Preferences dialog, enter or select the Default File Location for opening and
saving files, and enter or select the Custom Report Template File Location for
opening and saving custom report templates.

To select the directory, click on the “...” button next to the text field and scroll
through the directory tree. You can also type the full directory path and name directly
in the field. If an invalid path is entered, it will be ignored, and the working directory
will be used as the home directory.

Microplate Manager has a number of “warning” messages that pop up if you try to
perform certain operations. Those messages include a checkbox to disable the
warning (“Don’t show this warning again”). If you select that checkbox, and then
decide that you want to display the warning again, click on the Reset All Warnings
button in the Preferences dialog box.

When you are finished making your selections, click on the OK button.

Sample Data Files

14

Six sample Data Files are installed with Microplate Manager. These are installed in a
directory called Examples in the Microplate Manager directory on your hard drive.
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Open ﬂlﬂ
Laak, in: Ia E=amples j & £ Ex-

iAcid Orange(1536). mpm;
Endpaint.mpm

Imaged 1536), mpm
Imaged384) . mpm

Kinekic, rpm

Rubella Iga.mpm

File nae: | Open I
Files of type: | Plate Files [*mprm] =l Eancel |

A

Figure 9. Examples directory.

Clicking on any of these Data Files will open Microplate Manager and display the
template for that file. Then you can view the sample data using the commands
described in Chapter 6.

Opening and Saving Files

Microplate Manager has two basic file types: Protocol Files and Data Files. Protocol
Files have a .kpr, .epr., or .mpr extension. Data Files have an .mpm extension.

To open an existing Protocol File or Data File, select Open... from the FILE menu,
select the name of the file you want to open, and click on the Open button.

To save a Protocol File, select Save Protocol or Save Protocol As... from the FILE
menu. To save a Data File, select Save Data/Template or Save Data/Template As...
from the FILE menu. If you are saving a new file or renaming an old file, enter the
new file name and click on the Save button.

See the individual chapters on Protocols (Chapter 4), templates (Chapter 5), and data
and reports (Chapter 6) for more information.

15
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Importing Data

This version of Microplate Manager will read files from the previous version (5.0.x).
Tab-delimited and comma-separated data are also supported (TXT, CSV, LOT,
ASC). From Kinetic Collector PC, Data Files in matrix format, row format, or
column format may be imported (MTX, ROW, or COL). The software will not read
native files from the Macintosh Microplate Manager software, but it will read tab
delimited files generated by the Macintosh Microplate Manager software.

Quick Start

To read a plate immediately, perform the following steps:

1. Turn on the microplate reader and let it warm up. Prepare a microplate and place
it in the reader.

2. Open Microplate Manager. Select your microplate reader using the FILE >
Select Reader command.

3. Under the FILE menu, select New Endpoint Protocol, New Kinetic Protocol, or
New Multiple Plate Protocol, depending on the type of analysis you want to
perform. The Protocol dialog box will open.

4. In the dialog box, select the size of your microplate from the Plate Type:
pulldown list and click on the Run button. The plate will be read and your raw
absorbance or velocity data will be displayed.

At this point, you can format the template, save and analyze the data, and generate,
display, and print any additional reports. (See the following chapters for information
about to perform these functions.)

Typical Scenarios

The following scenarios describe the workflow for typical kinds of analysis. Refer to
the following chapters for details on how to perform the particular functions.

16
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Scenario 1. Endpoint Assay with Previously Formatted
Template

You want to perform an Endpoint assay using a template layout that you have already
defined. From the FILE menu, you select New Endpoint Protocol. This opens the
Endpoint Protocol dialog box. You enter Mix Time, Initial Wait, and Incubator
settings for the reader.

[l Untitled: Endpoint Protocol

Fick Template... | Shove Template | Reports... |

—FReader———— Plate Type: — Incubator

|Ultramark IEIE well plate 'I [ Incubator On
LCuztarn Plate Type... o IE 70 ¢
—Elapzed Time | Sl = £

e Thiz plate type will cause Incubatar Temp. [7C)
00:00:00 the reader ta zend well E—

data but no image. 5.0 420

— Reading Parameters
{* Single  Measurement Filter: | 260 -

" Dual Reference Filter: | 260 - ~ Rieader Doar

Dial W avelength O peration; ISubtract "I Open | Close |

There iz no abzorbance delay defined. Mix Speed: ILDW ,I
Imitial W ait [zec): ID

Abzorb Delag...
Abzorbance Delay | Mix Time [sec]: IU

Figure 10. Performing an Endpoint reading.

You have a Data File saved from a previous run with the template you want to use for
this plate, so you click on Pick Template... and choose that Data File. Now that
everything is set, you click on the Run button.

After the reading is complete, the raw data values pop up. The plate template is also
displayed. Since the template already contains the concentrations of the standards,
you go straight to the Unknown Concentration Report (select Unknown

17



Microplate Manager User Guide

18

Concentration Report from the VIEW menu). You select Print... from the FILE
menu to print this report.

You decide that you will be repeating this operation frequently, so you go back to the
Endpoint Protocol dialog box. The Reports... button opens a dialog box in which
you specify the reports to view and/or print after each reading. Select the Unknown
Concentration Report for printing, and click on OK. You select Save Protocol from
the FILE menu and enter a file name to store this Protocol on disk.

The next day, you want to repeat the Protocol. Select the Protocol File name from the
Open dialog box, place your plate in the reader, click on the Run button, and wait at
the printer for a hard copy of the new Unknown Concentration Report.

Scenario 2. Kinetic Assay

You want to perform a new Kinetic assay. From the FILE menu, you select New
Kinetic Protocol. The Kinetic Protocol dialog box opens.

For this assay, you would like to make five readings at 22-second intervals followed
by 20 readings at one-minute intervals. You want to shake the plate for one second
before each of the first five readings.

To accomplish this, you define two reading sets. The first set has 5 repetitions, a
1-second mix time, and a 22-second interval (note that the interval you specify
includes the mix time). The second set has 20 repetitions, 0 seconds mix time, and a
60-second interval.

i Selt:?eadings Interval  Mix Time InFer\_/aI includes
[sec] [sec) | — mixtime
Vg |5 [z i
V #2  |20 [50 [0
[ #3 I I I
Ciag | | |
Cas | | |

Figure 11. Defining the Reading Sets.
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After inserting your plate into the reader, you click on Run and the reader begins
collecting data. At this point, both the template and the Kinetic Plots Report
automatically pop up.

The Kinetic Plots Report shows a graph of absorbance versus time for each well. As
each reading is completed, the graphs are updated. After all of the data has been read,
you can display any relevant report (Limit, Control, etc.) by selecting it from the
VIEW menu. To change the velocity calculation, you go to Analysis Options... under
the OPTIONS menu and select one of the two calculation methods under Kinetic
Mode. When you click on OK, the velocities are automatically recalculated.

Scenario 3. Using External Standards and Curve
Comparisons

You are running the same assay on many samples. To increase throughput, you
would like to place a set of standards on the first plate and then use those to
determine unknown concentrations on all subsequent plates. Near the end of the day,
you want to check the consistency of the readings by comparing the external
standards (from the first plate) to a fresh set of standards.

First, you measure the absorbances of the standards on Plate 1 and save the resulting
data as Data File 1. Next, while creating a Protocol File for all subsequent data
collection, open the Standard Curve Report or Unknown Concentration Report
and select External Standards... from the OPTIONS menu. Choose Data File 1 as
the source file for the external standards. Now the unknown concentrations on all
plates read using this new Protocol File will automatically be calculated using the
standards from Plate 1.

To compare a new standard curve to the external standard curve (from Plate 1),
define standards on the new plate (internal standards) and run the plate. When the
data is displayed, open the Standard Curve Report and select External Standards...
from the OPTIONS menu. Choose Data File 1 as the source file for the external
standards. Both the internal and external standard curves will be displayed. Now
select Analysis of Variance... from the OPTIONS menu and a statistical summary of
the comparison of the two curves will be displayed.

19
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Analysis of Varianc:

Figure 12. Comparing external and internal standards.

20



4. Protocols

Protocols contain the settings for controlling the microplate reader. To read a
microplate, you must first open a Protocol window and specify the settings.

» Some of the features and functions in the Protocols are different depending on the
type of microplate reader you are using. These differences are noted in the text. The
figures depict some functions that are only available with certain microplate readers.

Microplate Manager has three general types of Protocols: Endpoint, Kinetic, and
Multiple Plate.

¢ Endpoint Protocols are used to acquire a single absorbance reading from each
well of a microplate.

¢ Kinetic Protocols are used to acquire a series of absorbance readings from each
well over a user-defined interval. You can use these Protocols to calculate
reaction velocities.

e Multiple Plate Protocols are used to collect Endpoint data from a series of
plates. The plates can be loaded by a plate loader for full automation, or they can
be loaded by hand. Multiple Plate Protocols save each successive Endpoint data
set in a separate file, and can also export the data in text format.

First you select the type of Protocol you want to use from the FILE menu, then you
specify the settings for your particular reading, and finally you take the reading. If
you want to reuse the particular Protocol you’ve created, you can save it as a
Protocol file.

Reader Identification

When you select a new or existing Protocol from the FILE menu, the software first
scans for the SCSI or serial port connection to the selected microplate reader.
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>

If no reader is found, you will receive a warning message. Make sure the reader is
turned on, and check all the connections to the reader. See the microplate reader
hardware manual for more details.

Creating/Opening a Protocol

>

22

Creating a New Protocol

To create a new Protocol, select New Kinetic Protocol, New Endpoint Protocol, or
New Multiple Plate Protocol from the FILE menu. This will open the dialog box for
that particular type of Protocol.

Opening an Existing Protocol

To edit an existing Protocol File, choose Open... from the FILE menu, and then
select the Protocol name from the Open File dialog box. File names for Protocols
have the suffixes .epr (Endpoint reading), .mpr (Multiple Plate reading), or .kpr
(Kinetic plate reading).

Only one Protocol may be open at a time.
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Untitled: Endpoint Protocol Hi=] E3
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Cugtom Flate Type... ok EEE
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00:00:00 the reader to zend wel m—
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— Reading Parameters
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Figure 13. Example of a Protocol dialog box (Ultramark version shown).

Each Protocol dialog box has numerous settings for controlling the microplate reader.
Some settings are the same for all Protocols, while others are unique to the specific
type of Protocol. Also, some settings are only available with certain types of
microplate readers; these reader-specific settings are noted in the descriptions that
follow.

Common Protocol Features

All three Protocol types allow you to set basic reading parameters such as
measurement wavelength, reader type, and measurement delay. They include basic
plate template and analysis parameters, reporting features, and functions for saving
the Protocol and running the reader. The Benchmark Plus also allows you to scan an
individual well over a specified range of wavelengths.
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Selecting a Template

24

Each Protocol File includes a microplate template that specifies the number of wells
to be read, as well as any additional formatting information you want to include
(locations of standards, unknowns, controls, etc.). This template is copied into the
Data File when a reading is taken.

From within the Protocol dialog box, you can either create a new template or pick an
existing template. See Chapter 5 for a description of templates and instructions on
creating and saving them.

If no template is selected, a default template of 96 blank wells (12 x 8) is used.

Selecting an Existing Template
To select an existing template for your plate reading, click on the Pick Template...

button. This will display a File Open dialog box, from which you can select the
predefined template to include in the Protocol File.

Templates cannot be copied from other Protocol Files. They must be copied from
Data Files (.mpm extension).

After you select the template, it is displayed on the screen and simultaneously copied
into the Protocol File.

Creating a New Template

To create a new template for the reading, click on the Show Template... button. The
current template (blank or formatted) will be displayed, which you can then modify.

Changing the Plate Type (Benchmark Plus and Ultramark
only)

Benchmark Plus and Ultramark users can select a new plate type from the pulldown
list of available types under Plate Type in the center of the Protocol dialog.
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Plate Type:
96 well plate "I

B well plate
12 well plate
24 well plate
43 well plate
(96 el late

384 wall plats :

Figure 14. Selecting a plate type (Benchmark Plus types shown).

The available plate types are different for the Benchmark Plus and Ultramark.

Custom Plate Types (Ultramark Only)

Ultramark users can click on the Custom Plate Type... button to create a new plate
type. Custom plate types are listed in parentheses.

Plate Type:

{[37 29 =l

LCusztom Plate Type. .. |

Thiz plate type will cause
the reader to send an image.

Figure 15. Selecting a custom plate type (Ultramark only).

Clicking on Custom Plate Type... is the same as selecting New Template > Custom...
from the FILE menu. See page 55 for more information about creating custom plate
types.

Displaying and Saving Templates in Protocol Files
To display the template that is stored in the current Protocol File, click on the Show

Template button. (If you click on Pick Template... and select an existing template, it
will be displayed automatically after selection.)

A template is not saved in the Protocol File until you save the Protocol. After you
have selected/edited a template from within the Protocol dialog, select Save Protocol
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or Save Protocol As... from the FILE menu, or click on the Save button on the main
toolbar.

Protocols are not automatically saved when you click on Run. To preserve changes to
a Protocol File, you must save it.

When a template is saved in a Protocol File, it will remain there until you select a
different template.

If you create or edit a template in one Protocol and want to copy it to another
Protocol, you must first save it as a separate Data File. To do so, you have to click on
Run. This will create a Data File with a copy of the template in it. You can then save
this Data File and open it from within the new Protocol.

Read Speed (Model 680 only)

The Model 680 microplate reader has the ability to read at two different speeds: Fast
Read and Step Read. Select the option from the pulldown menu.

Fead speed:
Fast Read j

Figure 16. Reading speed control (Model 680 only).

Setting the Measurement Wavelength

26

Microplate Manager will read a plate in either a single-wavelength or a dual-
wavelength mode. To select the filter wavelength (in nanometers) for measurement
and reference readings, go to the Reading Parameters section of the Protocol dialog
box.
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Reading Paraneters
" Single  Measurement Filker:  [S60

&+ Dual Reference Filker: | 340

Dual 'Wavelength Operation: ISubt[act vI

Figure 17. Measurement wavelength settings in the Protocol dialog box
(Benchmark Plus version shown).

For the Benchmark Plus, you can adjust the monochrometer by clicking on the up-
down arrows next to each filter field, or you can enter values from 340 to 800 nm
directly in the fields.

For microplate readers other than the Benchmark Plus, the available filters are listed
in the pulldown menus. (See page 11 for instructions on how to set the filter
wavelengths for your microplate reader.)

Single and Dual Wavelength Readings

If you select the Single button, one measurement wavelength will be used for reading
each well.

If you select the Dual option, you can also select a reference wavelength. The
reference wavelength will not capture any data, but will provide a baseline reading
for the wells in your microplate.

If you perform a reference reading, you can subtract that reading from the
measurement reading by selecting Subtract from the pulldown menu. Alternatively,
you can divide the measurement reading by the reference reading by selecting Ratio
from the pulldown menu.

Note that subtracted dual wavelength readings will generate data measured in ODs,
while ratioed dual wavelength readings will report a simple ratio
(measurement/reference) with no units.
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Incubator Controls (Not Available for Model 550)

To use the incubator in the microplate reader, click on the Incubator On checkbox in
the Protocol dialog box.

r— Incubator

Setpaint: =370 ¢

Incubatar Temp. ["C)

| 26.3

25.0 45.0
Incubator belov zetpoint,

Figure 18. Incubator settings.

The incubator will warm up to the Setpoint temperature and maintain it throughout
the reading. For all readers, the default setpoint is 37.0°C. Otherwise:

e  For the Benchmark, the 37.0°C setpoint is fixed.

e  For the Model 680 and Benchmark Plus, the setpoint range is 25.0-45.0°C. To
change the setpoint, click on the arrows next to the temperature field or enter a
new value directly in the field.

e  For the Ultramark, the setpoint range is 25.0—42.0°C. To change the setpoint,
click on the arrows next to the temperature field or enter a new value directly in
the field.

The blue status bar displays the current temperature. If you click on the Run button
before the incubator reaches the setpoint, a message box will warn you that the
setpoint temperature has not been reached.

Initial Wait

28

The Initial Wait option delays the start of a reading by the specified number of
seconds after you click on Run. This is useful for adjusting for the initial lag time
associated with delayed reactions. Enter a number in the field to set an initial wait
time (up to 86400 seconds—24 hours).
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» In Multiple Plate Protocols, the initial wait time only applies to the first plate in the
batch to be read.

Mix Settings

Mix Time specifies the length of time that a plate is shaken before the reading is
taken. Enter a mix time in seconds. The maximum mix time ranges from 99 seconds
to 999 seconds, depending on the type of reader.

When you click on Run, the reader will shake the plate for the specified mix time
before taking a reading.

Ultramark, Benchmark Plus, and Model 680 users can also select a Mix Speed from
the pulldown list (Low, Medium, High).

Reader Door Controls (Benchmark Plus and
Ultramark only)

Benchmark Plus and Ultramark users can control the reader tray door from within the
Protocol window by clicking on the Open and Close buttons.

Reader Door
’7 Open | Cloze |

Figure 19. Reader door controls (Benchmark Plus and Ultramark only).

Scan Well Command (Benchmark Plus only)

The Benchmark Plus reader can scan an individual microplate well across a range of
wavelengths at a minimum increment of 1 nanometer. With a Protocol window open,
select Scan Well from the ADVANCED OPTIONS menu.
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scan Well

— Stepl:
Specify the well that will be scanned.

Riow: I.-’-‘« VI Colurnn: |1 'I

— Step:
Specify the gcanning wavelength range.

Shortest Wavelength:  [340 =

Longest wavelength: a00

— Stepd:

Specify the wavelength step size between readings.
Step Size: |5 3:

— Stepd:
Place the plate cantaining the well to be scanned
inta the plate carrier.

Open Reader Dioor
Scan well
Cloze Reader Door

Figure 20. Scan Well settings (Benchmark Plus only).

In the Scan Well dialog box, specify the Row and Column of the well to be scanned.
Next, specify the wavelength range by entering values in the Shortest Wavelength
(min = 340 nm) and Longest Wavelength (max = 800 nm) fields.

The Step Size is the increment between scanning wavelengths, in nanometers.
Finally, place the plate to be scanned in the reader and click on the Scan Well button.

A status bar will indicate the progress of the scan. When the scan is complete, the
Well Scan Graph will be displayed.
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! Well Scan Graph | (O] x| I

Well 41 | Capy Braph view|

2.000—

- Copy Graph Data |
1.500—] Print |
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Figure 21. Well Scan Graph (Benchmark Plus only).

You can aim your cursor at any point in the graph and display the wavelength and
OD values of that point in the fields in the lower right of the window.

Click on Copy Graph View to place a bitmap image of the graph on the computer
clipboard. Click on Copy Graph Data to copy the data points along the graph to the
computer clipboard.

Print will send a copy of the graph image to the specified printer.

Reports

You can select one or more reports to be automatically displayed and/or printed after
a reading is taken. Click on the Reports... button in the Protocol window to open a
dialog box listing the available reports. The available reports will vary depending on
the type of Protocol displayed. See page 77 for descriptions of the different reports.
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Reports

Report Hame [ Displa_l,ll Plinll Ok I
Cahcel |

MHarmalization Fepart
Standard Curve

Urkmown Concentrations

- -
Fiaw Data Feport x (il
Abzorbance Report - Il Labels. .. |
Limit Repor = r il R |
b atriv Report - -
Contral Beport - - Custom Fiepart... |
- -
- -
- -
- -

Cugztarn Excel Report

Figure 22. Reports dialog box for Endpoint and Multiple Plate Protocols.

At least one non-custom report must be selected to display after a reading. For
Endpoint and Multiple Plate Protocols, the Raw Data Report is the default report to
be displayed. For Kinetic Protocols, the Kinetic Plots Report is the default report.
You can select one or more reports using the checkboxes.

If you select the Custom Excel Report option, after the Protocol reading Microsoft”
Excel will automatically open and the report will be displayed in the Excel window.

When automatically printing reports, to select print options such as page orientation
and paper source, select Print Setup... from the FILE menu. This will open a Print
Setup dialog box.

Reports that are not selected in advance in the Protocol File may be generated,
displayed, and printed after a reading from the Data File.

Labels

From within the Reports dialog box, you can create custom labels to be printed at the
top of each report. If you create a label in a Protocol, after the plate has been read
and before the reports have been generated, you will be prompted for the labeling
information if it has not already been entered.
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For example, if the labels “Date” and “Operator” are created in a Protocol File, then
when that Protocol is run, a dialog box will pop up after plate reading prompting you
to type the date and the operator’s name. Both the label (e.g., Date) and the label
contents (e.g., July 4, 1999) are printed on the report.

In the Reports dialog box, click on Labels... to open the Define Labels dialog box.

Define Labels

Lahel Defings: ok |
Cancel |

Inzert...

dd Predefined Labels | Delete |

Figure 23. Define Labels dialog box.

See page 105 for information about defining labels.

After you have defined your labels, the Fill Labels... button in the Reports dialog
box will become active (see page 107). Click on this to fill in your labels.

Fill Labels

These are the labels azzociated with this plate.
Changing these label: does nat impact the labels in

the protocal. - |
aHcel
Plate # : I Cherniztry : I
Source : I Analyst - I

Figure 24. Fill Labels dialog box.
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If you don't fill in the labels, you will be prompted to do so when you run the
Protocol. You can also define and fill out labels after the Protocol has been run, when
the data is displayed. Labels created after a Protocol has been run cannot be saved
with the Protocol.

Running a Protocol

After all the parameters have been set, click on the Run button to begin taking a
reading.

While the reading is in progress, the Run button will change into a Stop button and
the other controls will become inactive. A digital clock will display the elapsed time.

[l test2 epr: Endpoint Protocol =] 3
Fick Template. . | S Tiemplate | Feparts., | Stop |
= Feader, Blateppe: = [reaator

Ditarmark |[1 9% 15] j =} [Feubaton O
Eoetom Elste e, . .
r Elapsed Time— | Setpoint: 370 L
00:00:01 ik mlate e willsauss
i thereadentomesend armmage. Incubator Temp, [°T]
= e Farammeters | %l 22 2L

Figure 25. Example of a running Protocol.

Clicking on Stop will stop the reading in progress.
For Kinetic and Multiple Plate Protocols, data acquired up to the time the reading is
stopped will be displayed and may be saved. For example, if a run of 100 readings is

stopped during reading 51, you can save the first 50 readings. If you stop an Endpoint
Protocol, all data will be lost.

Saving Protocol Files

You must save your Protocol to preserve any changes you have made to the Protocol
parameters.
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» Protocols are not automatically saved when you click on Run. To preserve changes to
a Protocol File, you must save it.

To save a Protocol, select Save Protocol or Save Protocol As... from the FILE menu
or click on the Save button on the main toolbar. Enter a name for the Protocol in the
dialog box. The default extensions for Kinetic, Endpoint, and Multiple Plate Protocol
Files are .kpr, .epr, and .mpr, respectively.

Endpoint Protocol Features

The controls common to all Protocols are described in the previous section. The
controls specific to Endpoint Protocols are described below.

Endpoint Protocols collect one absorbance reading for each well on a microplate. To
run a new Endpoint Protocol, select New Endpoint Protocol from the FILE menu.
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[l Untitled: Endpoint Protocol =] 3
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Figure 26. Features of an Endpoint Protocol dialog box.

Absorbance Delay and Ratio Delay

36

Absorbance Delay is available in Endpoint and Multiple Plate Protocol windows.
Ratio Delay is a form of Absorbance Delay that becomes available if you have
elected to ratio a dual wavelength reading (see page 27).

Absorbance Delay delays data collection until a well that you select reaches a
specified level of absorbance. To access the controls for this feature, click on the
Absorbance Delay button.
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Absorbance Delay

W Lse Absorbance Delay

—well to Moanitor

Bow: IF VI Columr: |3 "I
—Acquire when the reading iz

* Above Im— oD
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Cahicel

hen absorbance delay is enabled, the plate data will be
acquired once the selected well haz a reading above or below
the zpecified abzorbance value.

Figure 27. Absorbance Delay dialog box.

In the Absorbance Delay dialog box, click on the Use Absorbance Delay checkbox
to enable this feature. Select the row and column number of the well whose
absorbance you want to monitor from the pull-down lists. Under Acquire when the
reading is, specify an absorbance that is above or below a certain OD value. Below
will begin data collection when the measured absorbance is equal to or below the
specified OD, and 4Above will begin data collection when the absorbance is equal to
or greater than the specified OD.

Click on the OK button to implement your changes.

Ratio Delay, available for dual wavelength ratio measurements, delays data
collection until a selected well reaches a specified measurement/reference wavelength
ratio. Click on the Ratio Delay button, and enter a measurement/reference ratio in the
appropriate field.
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Ratio Delay E3

¥ Use Ratio Delay

el to Monitor Cancel |
Browr: IC vl Calurir: |3 "I

—Acquire when the reading is

* Above
|2 Meas/Fef
" Below

hen ratio delay iz enabled, the plate data will be acquired
once the selected well has a reading above or below the
zpecified ratio value.

Figure 28. Ratio Delay dialog box.

Kinetic Protocol Features

Kinetic Protocols are used to acquire a series of absorbance readings from each well
over a time period that you specify. You can use these Protocols to calculate reaction
velocities.

To run a new Kinetic Protocol, select New Kinetic Protocol from the FILE menu.
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Figure 29. Features of a Kinetic Protocol dialog box.

The controls common to all Protocols are described on page 23. The controls specific
to Kinetic Protocols are described below.

Reading Sets
A reading set consists of the number of times a plate is read, the delay between each
reading, and (if desired) the mixing time before each reading. You can specify up to

five reading sets per Protocol.

To activate a reading set, click on the checkbox next to the set number. Only sets that
are checked will be run.
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Enter the number of readings you want to take in the Readings column.

Next enter the interval between the start of two consecutive readings in the Interval
column. Note that this is the minimum time necessary for one complete reading plus
any mixing time you specify. For example, when using the Ultramark with a standard
12 x 8 (96-well) plate, the smallest interval you can specify is 7 seconds. For custom
plate sizes, the smallest interval you can specify is 450 seconds (7.5 minutes). If the
interval you enter is too short, a message box will tell you the minimum interval time.

Finally, you can specify a mixing time for your plate. If no mixing is desired, enter a
0.

If you specify a mixing time, be sure to include this time in the interval between
readings (/nterval column).

Analysis Options

40

To access the other Kinetic Protocol options, click on the Analysis Options... button.
This will open the Analysis Options dialog box.
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Figure 30. Analysis Options in the Kinetic Protocol dialog box.

The settings in this dialog box will only affect the analysis of your data. They will not
change the raw data that is gathered.

Time and Absorbance Limits

In this dialog, you can specify a time range and/or an absorbance range for your data
points. If time limits and/or absorbance limits are set, then only data points within
these limits will be used to calculate the reaction velocity. This is useful for
excluding an initial lag time in delayed reactions or for excluding the end of a
reaction as it approaches equilibrium.

To set time limits, select the appropriate checkbox(es) and enter a number of seconds
in the appropriate field(s).
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To set absorbance limits, select the appropriate checkbox(es) and enter ODs in the
appropriate field(s).

Note that if you have elected to ratio a dual wavelength measurement in the main
Kinetic Protocol window (see page 26), the Analysis Options dialog box will
contain fields to set the ratio limits of the reading (enter a measurement/reference
ratio in each field).

Riatio Limit

[~ Use Lawer Fiatio Limit I Meas/Ref
™ Use Upper Ratio Lirnit I Meas/Hef

Figure 31. Ratio limits in the Analysis Options dialog box.

If none of the limit checkboxes is selected, then all data points will be included in the
velocity calculations.

Velocity

There are two methods for calculating Kinetic velocities. The first fits a line to the
entire data set and defines the reaction velocity as the slope of this line. The second
fits a line to every subsegment of n points, where 7 is specified by the user, and
identifies the greatest velocity from among these segments.

Under Kinetic Mode, select one of the following options:

¢  Velocity. The Kinetic velocity (slope of the absorbance versus time curve) will
be calculated by linear regression using all the data points. If time or absorbance
limits are selected, then all the data points within the selected range are used in
the velocity calculations.

e  Max. Velocity. Kinetic velocities will be calculated for overlapping segments of
the reaction, and the maximum velocity will be reported. You then select the
number of data points to include in each segment of the reaction; the minimum
number of points is two. The first segment begins with the first data point and
extends for the number of points you have selected. The second segment begins
with the second data point, the third segment with the third data point, etc.
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For cases where the absorbances decrease with time, the velocities will be negative.
In these cases, select the Negative Kinetics checkbox.

» If'the velocities are negative, then the velocity or maximum velocity axis of the
Standard Curve Report is constrained to linear unless the Negative Kinetics box is
checked (logarithms cannot be taken of negative values).

Multiple-Plate Protocol Features

A Multiple Plate Protocol performs single Endpoint readings on a series of plates and
saves those readings as separate Data Files. It can also export them in text format.
This Protocol may be used with or without a plate loader. With a plate loader, you
program the loader to load your plates in sequence. Without a plate loader, you will
be prompted to manually load and unload each plate in the sequence, up to the
number you specify in the Protocol.

To run a new Multiple Plate Protocol, select New Multiple Plate Protocol from the
FILE menu. This will open the Multiple Plate Protocol dialog box.
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Figure 32. Features of a Multiple Plate Protocol dialog box.

The controls common to all Protocols are described starting on page 23. The controls
specific to Multiple Plate Protocols are described below.

Plate Loading in a Multiple Plate Protocol

When running a Multiple Plate Protocol, you can load plates into the reader by hand
or, using the Benchmark Plus or Ultramark with Bio-Rad's Twister, you can
configure the plate loader to automatically load the plates.
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Without a Plate Loader

For readers not connected to a plate loader, enter the number of plates in the Num of
Plates field. Then, when you click on Run, you will be prompted to insert the next
plate in the sequence after each plate has been read.

With a Plate Loader (Benchmark Plus and Ultramark only)

Benchmark Plus and Ultramark users can connect their readers to Bio-Rad’s Twister
plate loader. If you have installed the associated Twister software, the Plate Loader
checkbox will appear checked when you first open the Multiple Plate Protocol
window. (If the Twister software is not installed, this checkbox will be unavailable.)
If you do not want to use the plate loader, deselect this checkbox.

With the checkbox checked, when you click on the Run button in the Protocol
window, the Plate Handler Options dialog box will open.

Plate Handler Options E2

— Run Parameters
— Plate Type
Defaults j
— Lid Configuration———— Restacking Option
¥ NoLids i K
" Lid on Top Plate DMLY ' Restack at End of Rack
4l Plates Have Lids " Restack at End of Batch
¥ Use Extended Capacity [ Scan Barcode
QK I Cancel Twizter Configuration/Training...

Figure 33. Plate Handler Options dialog box.
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From this dialog box you can enter the main Twister control panel by clicking on the
Twister Configuration/Training button. See the Twister User Guide for instructions
on configuring the Twister using this panel.

After you exit the Twister control panel, you will have to click on the Run button
again to reenter the Plate Handler Options dialog box.

After you have defined your plate types and other configurations in the Twister
control panel, select the appropriate plate type from the pull-down menu under Plate
Type in the Plate Handler Options dialog box.

The Restacking Option buttons allow you to specify whether and how you will
restack your plates. Restack at End of Rack will restack the plates after each rack is
emptied. Restack at End of Batch will wait to restack the plates until all the plates in
all the racks have been read.

If you have a rack for storing lids on your Twister (specified in the Twister control
panel), you can select the appropriate option in the Lid Configuration field.

If the Twister Extended Capacity platform has been installed, you can select the Use
Extended Capacity checkbox. If you do not want to use the extended capacity racks,
deselect this checkbox.

If a barcode reader is installed with your Twister, the Scan Barcode checkbox will
appear checked. If you do not want to scan barcodes, deselect this checkbox. If a
plate has a barcode, it will be stored in the plate file and printed on all the reports. (It
will not be visible in the reports displayed on the screen.) If a plate has no barcode,
the barcode reader will return a blank string.

As the plate loader progresses through a stack of plates, the Num of Plates Read field
in the Protocol window will indicate the number of plates that have been read.

Saving Files from Multiple Plate Readings
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In the course of a batch of Multiple Plate readings, each data set will be automatically
saved as soon as each reading is complete. You can save your multiple plate data as
.mpm files only, or you can also export it in text format.
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Figure 34. Save Format selections.

MPM Format Only

Under Save Format, select MPM format only. When you click on Run, you will be
prompted to select a base file name for the resulting Data Files. File names are
constructed by appending two digits to the base file name (e.g., test-01.mpm, test-
02.mpm, etc.). Enter the base file name and select the directory in which to save the
files.

If you scan a bar code number on each plate, the Data File name will also be

appended with that number (e.g., for bar code number ABC123, the resulting file
name would be test-01-ABC123.mpm).

MPM and Export Format

In addition to creating MPM files of your Multiple Plate data, you can export such
data in ASCII text file format, for analysis in other applications (such as Excel).

Under Save Format, select MPM and Export format. The first time you select this
option, the Multiplate Export Options dialog box will open. You can also open this
dialog box by clicking on the Export Options... button.
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Figure 35. Multiplate Export Options dialog box.

This dialog gives you a number of options for exporting your plate data.

Under File Selection, you can export a separate text file for each plate read (Per
plate), or create a single text file for all the plates read in a multiplate run (Per run).
You can also append the run data to another text file by selecting Master file, and
clicking on the Select File button to select the master Data File to append to.

Note that data is exported in ASCII format only. You should only append to a master
file that accepts ASCII text. (Appending to a non-ASCII format file may corrupt the
file.)

Under Data Format, select Plate to organize the exported data in rows and columns
following the layout of each microplate, Row to create one row of data for each plate,
or Column to create one column of data for each plate.
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Under Data Labeling, select if and how you want to label the values reported for the
wells in a plate.

You can export additional information for each plate by selecting from the list of
Additional Labels. Double-click on the desired plate label in the Available column to
move it to the Selected column. Double-click on an item in the Selected column to
move it back to the Available column. (You can also click on a label once to
highlight it, and use the Add>> and <<Remove buttons to move it between
columns.)

Add All>> and <<Remove All will move all the available plate labels between
columns.

When you are finished selecting your export options, click on OK to close the dialog
box.

When you click on Run in the Protocol window, you will be prompted to select a
base file name and directory for the resulting data and export files. Note that export
files are saved under the same base file name as the MPM format files (see above),
but with a .txt extension, unless you have selected the master file option in Multiplate
Export Options. For example, if you have selected the Per plate export option, and
entered a base file name of "test," each plate read would create an MPM Data File
(test-01.mpm, test-02, mpm, etc.) and an exported text file (test-01.txt, test-02.txt,
etc.).

Absorbance Delay and Ratio Delay

Absorbance Delay delays data collection until a well that you select reaches a
specified level of absorbance. To access the controls for this feature, click on the
Absorbance Delay button.
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Figure 36. Absorbance Delay dialog box.

In the Absorbance Delay dialog box, click on the Use Absorbance Delay checkbox
to enable this feature. Select the row and column number of the well whose
absorbance you want to monitor from the pull-down lists. In the Acquire when the
reading is section, specify an absorbance that is above or below a certain OD value.
Below will begin data collection when the measured absorbance is below the
specified OD, and Above will begin data collection when the absorbance is equal to
or greater than the specified OD.

Click on the OK button to implement your changes.

Ratio Delay, available for dual wavelength ratio measurements, delays data
collection until a well reaches a specified measurement/reference wavelength ratio.
Click on the Ratio Delay button, and enter a measurement/reference ratio in the
appropriate field.
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Figure 37. Ratio Delay dialog box.
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Templates

Templates allow you to specify the number and layout of the wells on your
microplates. You use this layout information when analyzing your data and
organizing it in your final report(s).

The following information can be stored in a template:

Number and location of assays on the plate.

Well type (i.e., standard, unknown, positive or negative control, blank, or
undefined).

Replicate groups (if any) for standards and unknowns within each assay.
Concentrations of standards for each assay.

Dilutions of unknowns for each assay.

Customized name for each assay.

Notes about each assay to be printed on reports.

Type of regression for each assay.

Type of axes for each regression.

External standards (if any) to be applied to each assay

You can define your template at several stages.

You can define the template first, by selecting an existing or new template
directly from the FILE menu, formatting it, then saving it as a Data File (.mpm).
You can then select this template file from within a Protocol, and it will be
automatically read into the final Data File.

You can open and format a template from within the Protocol dialog box. It will
then be automatically read into the final Data File.

You can format the template in the final Data File, or replace the template in the
Data File with a different template. (However, your changes will not be saved
with the Protocol.)
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» Itis useful to format your template before reading the microplate so that this
information can be included in the Protocol File. This allows reports to be
automatically generated, displayed, and printed immediately after plate reading.

» Note that the template does not affect how a plate is read. All wells in the
microplate will be read by the reader, regardless of any template formatting.

Ultramark only: Microplate Manager allows you to capture and display an image of
your microplate using the Custom Template feature. If you create or select a custom
template, you can view the resulting image using the Raw Image Report. This
feature also allows you to specify any plate dimensions up to 1,536 wells.

Opening a Template

Opening an Existing Template

To open an existing template, select Open from the FILE menu or click on the Pick
Template... button from within a Protocol dialog box. This will open the File Open
dialog box. Select the appropriate directory and double-click on the template file to
open it.

Template files have a .mpm extension—that is, they are saved as Data Files, even if

no data has been read into the template. Templates with no data have “0.000” entered
into the data fields.

Opening a New Template

To open a new template, select New Template from the FILE menu. (See page 24 for
information on selecting a new template from within a Protocol dialog box.)

Plate types are listed in terms of numbers of columns and rows. For example, a

96-well microplate will have the dimensions of 12 columns X 8 rows. A 1536-well
microplate will have the dimensions of 48 x 32.
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Benchmark Plus and Ultramark users can select from one of three standard plate
types: 12 x 8, 24 x 16, or 48 x 32. Benchmark, Model 550, and Model 680 users can
only select the standard 12 x 8 plate type.

If you are using the Ultramark, you can also define your own plate type size by
selecting Custom.

Edit View Options Help

Mew Template 12:8
Open... Chrl+0 24 %16
48 32
MHew Kinetic Protocol ; Select Custom to
MHew Endpoint Probacal Custom... ——— select/add a different

plate type

Figure 38. Selecting a template.

Creating a Custom Plate Type

If you are using the Ultramark, you can define your own plate type by selecting
Custom from the New Template submenu on the FILE menu. A dialog box will open,
allowing you to create a new plate format.

» If you use a custom plate type, the Ultramark will capture an image of the
microplate at 500 micron resolution; standard plate types will simply capture
well data. There is no difference in the resulting data and analysis; however, if you
use a custom plate type, you can view the resulting microplate image in the Raw
Image Report. This report is not available if you use a standard plate type. See
page 92 for more details.
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Figure 39. Creating a custom plate type.

In this dialog box, if the template format you want is listed, simply double-click on it
to select it (or click on it once to highlight it, then click on the Select button to select

it).
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To copy a format, click on the format name, then click on Copy. The copy will
have the original format name plus a “:1” extension. You can then modify the
copy (see below). This is useful if two microplates have the same number of
wells, but the physical dimensions of the plates are different.

To delete a format, click on the format name, then click on Remove. You will be
asked to confirm the deletion.

To close the dialog box without selecting a template, click on the Cancel button.

To add a format, click on the Add button. To modify or rename an existing
format, click on it, then click on Modify. Both of these buttons will open the
Define Plate Format dialog box.
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Define Plate Format
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Figure 40. Defining the format of a plate.

In the Define Plate Format dialog box, you can enter the numbers of Columns and
Rows in your microplate in the appropriate fields.

You can also choose how your columns and rows should be labeled—with Letters or
Numbers. The default labeling is numbers for columns and letters for rows; however,
if the number of rows exceeds 26, numbers will be substituted for letters.

You can enter a different name for your plate in the Plate Name field.
When you are finished making your selections, click on the OK button.
Defining the Physical Dimensions of the Plate

This feature is only available to users of the Ultramark.

If you need to change the physical dimensions of your plate (the distance from the
edge of the plate to the center of a well, the shape of the wells, etc.), click on the
Physical button. This will open the Physical Dimensions dialog box.

57



Microplate Manager User Guide

58

Phyzical Dimensions for plate format *“[24 x 16]" E3
r— Plate Dimenzions [mm) _DK
Offget of Top Left Wwell Center: (.j”
=1 |4.5 ul: |4.5 x1 O O ﬂl
Qffzet of Bottom Right well Center: O O wZ
e |4 s |4 2
Y
—well Shape Wwell Dimensions [mmm) Extraction Area
' Circle fidth |4.25 ™ Single Point
{* Ellipse Height |3.5 " wihole Well
" Rectangle ' Part of well |60 jz

Figure 41. Entering the physical dimensions of your plate.

In the Physical Dimensions dialog box, you can enter the distance in millimeters
from the edges of the plate to the centers of the corner wells. Entering the offset
distances for the top left well (x/, y/) and bottom right well (x2, y2) will provide the
dimensions for the entire plate. Refer to the diagram in the dialog box for guidance
on which distance to enter into which field.

All dimensions are in millimeters and are from the edge of the plate to the center of
the well.

You can also select the shape of your wells—Circle, Ellipse, or Rectangle—Dby
clicking on the appropriate option button.

If your well shape is a circle, you can enter the Diameter (in millimeters) of each
well. If your well shape is an ellipse or a rectangle, you can enter the Width and
Height.

Extraction Area is the area of each well that is measured for data. You can obtain
data from a Single Point at the center of each well, the Whole Well, or part of a well.
If you select Part of Well, specify the percentage of the well you want to measure.
The red circle gives you a visual representation of part of the well you are selecting.
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When you have specified the physical dimensions of your plate, click on the OK
button.

Template Features

When you select a new template from the FILE menu (or from within one of the
Protocol dialog boxes), a blank template will open, displaying the layout grid you
selected and the template toolbar.

|1 :I' M®|&|V|®||WH——Toolbar

1 2 3 4 5 6 7 8 9 10 11 12

A R

D
> Grid
E

Figure 42. Blank 12 x 8 template.

Using the template toolbar, you define the wells that contain your standards,
unknowns, blanks, and controls. You can also identify replicate groups within your
unknowns and standards. Wells may be grouped by assay within the template, and
you can enter concentrations of standards and dilution factors for unknowns.
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Template Size

You can display a template in three sizes. Under the VIEW menu, select Show Full
Size, Show Compact, or Show Tiny. The smaller sizes are useful for viewing larger
templates.

If a template is too large to fit in the display window, it will be displayed with scroll
bars along the right side and bottom of the template window.

Cursor Feedback

When you move your cursor over a template, the well number is displayed next to the
cursor and in the status bar at the bottom of the Microplate Manager window. In
addition, if applicable, the assay number, well formatting, and current value of the
well are displayed in the status bar.

Tool tip— —G—b

Status Bar info—pfell F1: Azzap 1, Unknown 319, value 0,815

Figure 43. Example of cursor feedback in a template.

Information about Individual Wells

Another source of information about your template is the Well Info dialog box. To
open this dialog, click on a well and select Properties from the EDIT menu, or right-
click and select Properties from the drop-down list. This will open the info box.
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Figure 44. Well Info dialog box.

The info box shows the number, type, and reading of the well you selected. It also
lists all the wells in its replicate group, and shows the dilution for the replicate group.
You can enter a new dilution here, and the change will be reflected throughout the
application.

You can only display the properties for one well at a time.

Formatting a Template

>

After you have opened a template (see page 54), you are ready to format it.

If you have reports that are associated with your displayed template, you should close
them before formatting or editing the template. Reports are updated every time the
template changes, and the recalculation time may make the program much less
responsive.

The commands for formatting a template are located on the template toolbar and on
the FORMAT menu.
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Figure 45. Format menu and template toolbar.

Some additional assay-related commands are located on the EDIT and ASSAY
menus.

Undo and Redo Formatting Commands

If you make a mistake while formatting, select Undo Formatting from the EDIT
menu. This will undo the last formatting change you made to the plate template. Once
undone, the formatting can be redone by choosing Redo Formatting from the EDIT
menu.

The Undo and Redo commands can also be accessed by clicking the right mouse
button when the pointer is positioned over the template.

Defining the Assays

62

If there is more than one assay on a plate, you should define the assays first, then
define the well types. If you accidentally define a new assay over a defined well in
another assay, well numbering will be affected.

Up to 12 assays may be defined on a single plate. These are differentiated by color.
The first assay always appears as the standard background gray. If you define
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subsequent assays, they appear as different colors. Independent statistical analysis
and data reduction are performed for each assay.

To define an assay, click on the Assay button on the template toolbar (or select
Assay from the FORMAT menu). The cursor will change into the Assay tool. Then
drag the mouse to select all wells in the assay. As you drag, a box will appear on the
template marking the selected wells.

A
Figure 46. Defining an assay with the Assay tool.

When the mouse is released, a new assay will be created, and all the wells in the
assay will have the same color.

When you are done defining your assay(s), click on the Select button on the toolbar
to change your cursor back to normal functionality.

When a new template is first displayed, all wells are considered to be part of Assay 1.
The first assay defined with the Assay tool is named Assay 2, the second assay
defined with the Assay tool is named Assay 3 and so forth, and all remaining wells
are considered part of Assay 1. If all wells are eventually reassigned from Assay 1 to
another assay, the assay numbers are not resequenced and there will not be an Assay
1 on the plate or in the reports.
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Assay Info

To rename your assays, annotate them, or change their colors, select Assay Info...
from the ASSAY menu. This will open the Assay Information dialog box.

Aszay Information E3

Azzap 1 I Bgzay 2 Assay 3 |.~’-‘n.ssa_l,J 4| Azzay 5| Azzay BI

MHame Dizplay Color
= [l
MHates

ak. I Cancel

Figure 47. Assay Information dialog box.

Each assay will have its own tab. Click on the tab of the assay you want to change.

Enter a new assay name and notes about the assay in the appropriate fields. Assays
may have any name up to 30 characters in length. Notes are printed with the reports.

To change the display color, use the pulldown menu under Display Color to select

from the available colors.

Changing a Well to a Different Assay

A well may be reassigned to a different assay by clicking on the well with the Select

tool assigned and selecting Set Assay... under the EDIT menu (you can also right-
click with your cursor over the well and select Set Assay... from the drop-down

menu). This will open the Change Assay dialog box. Choose the assay to move the

selected well into from the drop down list of assays.
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Defining Standards and Unknowns

After you have defined the assays in the template, you are ready to identify the wells
containing standards and unknowns on your template. Identifying the well types tells
Microplate Manager how to use the well data from a reading in the resulting reports.

» You should define any assays before specifying well types.

To format wells containing standards, click on the Format as Standards button, then
click or drag on the standard wells in the template.

To format wells containing unknowns, click on the Format as Unknowns button, then
click or drag on the unknown wells in the template.

To change a formatted well back to undefined, click on the Format as Undefined
button, then click or drag on the defined wells.

el =gl =] Al |®A|Y]e X |2

1 2 3 4 & 6 T & 95 10 11 12

Figure 48. Defining standard wells on a template.

Numbering Unknowns and Standards

Unknowns are indicated in the template by a square with a number at the center.
Standards are indicated by a circle with a number at the center. If more than one
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unknown or standard shares the same number, they are part of the same replicate
group (see page 68).

Clicking on several unknown or standard wells in succession will number them
sequentially.

You can also number your wells sequentially using the Autofill buttons. Click on
Autofill Left to Right and drag across multiple rows and columns of wells with your

Standard or Unknown pointer. The wells will be numbered sequentially from left to
right, then top to bottom.

.Untitled: Plate Template [_ (O] x|
o S A O N LS K3 PN el [l 4

/1 2 3 4 5 6 7 8 9 10 11 12
B Tt h

Figure 49. Autofilling a row of standards, left to right.

Click on Autofill Top to Bottom and drag across multiple rows and columns of wells,
and the wells will be numbered sequentially from top to bottom, then left to right.

Standards and unknowns are numbered sequentially within each assay. If you have
defined more than one assay on your template, each will have its own Unknown 1, 2,
3, etc. You cannot define well types across assays.

Changing Well Types and Numbering

To change the type of a well or group of wells, select the appropriate well type tool
and overwrite them, as if you were defining the wells for the first time.
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If your well numbering is out of sequence and you want to correct it, select
Resequence Well Names from the FORMAT menu. The wells will be renumbered in
the correct order. This is a cosmetic change, and will not affect the analysis in any
way.

Defining Blanks and Controls

Blank wells are used to measure background noise for accurate absorbance
calculation. Positive control wells contain samples that define the upper limit of your
data range. Negative control wells contain samples that define the lower limit of your
data range.

» You should define any assays before specifying well types.

To format blank wells, click on the Format as Blanks button, then click or drag on
the blank wells in the template.

To format positive control wells, click on the Format as Positive Controls button,
then click or drag on the positive control wells.

To format negative control wells, click on the Format as Negative Controls button,
then click or drag on the negative control wells.

To change a formatted well back to undefined, click on the Format as Undefined
button, then click or drag on the defined wells.

If you have defined multiple blank, positive control, or negative control wells in a
template, all wells of the same type are treated like a replicate group (see page 68),
and a mean value, standard deviation, and coefficient of variation are calculated for
the group.

» To change the type of a well or group of wells, simply select the appropriate well
type tool and overwrite them, as if you were defining the wells for the first time.
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Replicate Groups

A replicate group is a group of wells with the same standard or unknown. For each
replicate group, a mean absorbance value (in the case of Endpoint or Multiple Plate
Protocols) or velocity (in the case of Kinetic Protocols) is calculated, along with the
standard deviation and coefficient of variation for the replicate group. If you have
defined multiple blank, positive control, or negative control wells in a template, all
wells of each type are treated like a replicate group, and the same statistical analyses
are performed (mean, standard deviation, and coefficient of variation).

Defining Replicate Groups in a Template

» You should define any assays before specifying well types.

To define a replicate group on a template, click on the Standard or Unknown button
on the toolbar, then click on the Turn Off Autofill button and drag across a group of
wells. All the wells you select will have the same number, indicating that they are in
the same replicate group.

Untitled: Plate Template M= E3
[Pal Al o]alv|6fx 2|

1 2 3 4 5 & F 8 9 10 11 12

Turn Off Autofill
selected A ~

Figure 50. Defining a replicate groups of unknowns.

Dragging across another group of wells will assign those to a second replicate group,
and so on.

Suppose you have several replicate groups aligned in single rows or columns. If there
are the same number of replicates in each group, you can use the Autofill buttons and
the replicate group number field to define these groups quickly and easily.
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With your Standard or Unknown pointer, enter the number of replicates in each
group in the field. Then click on the Autofill Left to Right or Autofill Top to Bottom
button and drag across the group of rows and columns containing the sequential
replicate groups. When you finish dragging, your replicate groups will appear,
numbered sequentially. (Autofill Left to Right will number them sequentially left to
right, then top to bottom. Autofill Top to Bottom will number them top to bottom,
then left to right.)

Autofill Left to Enter number of replicates in set
Right selected (in this case, 4)

i|—+_,,|y—'L_4 1Al [®a|V]6 X
3 4 o B 7 8

1 2 9 10 11 12
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Figure 51. Defining sequential standard replicate groups, left to right.
» Replicate groups are numbered sequentially within each assay. If you have defined

more than one assay on your template, each will have its own Unknown 1, 2, 3, etc.
You cannot define well types across assays.

To change wells formatted as a replicate groups back to undefined, click on the
Format as Undefined button, then click or drag on the defined wells.

Changing Replicate Groups
To change the replicate group of a well or group of wells, first select the well(s) with

the Select tool, then choose Set Replicate Group... from the EDIT menu or the right-
click list of available commands. This will open a small dialog box. Select the

69




Microplate Manager User Guide

desired replicate group from the pulldown list of existing replicate groups within the
dialog box.

Entering Standard Concentrations

If you have identified standard wells on your template (see page 65), you can enter
the concentrations for those standards.

Select Edit Standard Conc from the EDIT menu. This will open the Edit Standards
dialog box.

Edit Standards E
Azzay 1 |
—bzzign Concentrations—————— [~ Calculate Concentrations
' Enter Manually & Enter Automatically
Standard | Cone. 1= Mast Concentrated Standard: @ 51 59
51 Concentration of 51 I'I2.DDD
52 E.000
53 3000 Dilution Factar: |2 >
L 1.500 Calculate |
55 0.750
Sb 0.375 . e I—
— ohcentration Units: — [u
57 0188 =] = £

[Concentration unitz do not impact calculations]

Ok I Cancel

Figure 52. Edit Standards dialog box.
Each defined assay with standards will have a tab that is labeled with the name of the
assay (default names are Assay 1, Assay 2, etc.). Concentrations for each assay are

entered separately on a form under each tab. To enter concentrations for Assay 2,
click on the Assay 2 tab.

Each standard is listed in the column at the left. The default concentration is 1.
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Click on the Enter Manually button to directly input the concentrations of your
standards. Then type in the concentrations in the appropriate fields in the Conc.
column.

If a dilution series was created for the standards, the software can calculate the
concentrations of each standard. Click on the Enter Automatically button, then click
on the button that identifies the standard with the highest concentration and enter that
concentration and the dilution factor in the appropriate fields.

Calculations are made by dividing by the dilution factor, so do not input fractional
values for the dilution factor. If each standard is half the concentration of the
previous standard, enter 2 for the dilution factor. If each standard concentration is
one-fourth the previous, enter 4, and so on.

Click on Calculate when all the information is entered. The concentrations in the
Conc. column will be automatically updated.

To use the automatic calculation feature, the most concentrated standard must be
either the first standard (S1) or the last.

You can enter the units of concentration in the appropriate field; however, they are
not required. These units will appear in your reports.

Repeat this procedure for each defined assay on your plate.
To implement your changes, click on OK.

See page 82 for information on the standard curve and calculating unknown
concentrations from standards.

Recommendations for Standard Wells

For greater accuracy in calculating the concentration of unknowns from standards, we
recommend the following:

e Run an adequate number of standard dilutions to form a broad dose response
range. Twelve standards of 1:2 dilutions provide a 3.5 log range of standards,
which is usually adequate for most applications.
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e Run at least three replicate wells for each dilution of standards and samples.

¢  Run an adequate number of sample dilutions to ensure that more than one
dilution lies in the middle of the curve. Running several dilutions will point out

the limitations of the curve-fitting methodologies.

Entering Dilutions of Unknowns

You can enter dilution factors (if any) for the unknown wells in a template. Select
Edit Unknown Dilutions... from the EDIT menu. This will open the Edit Unknowns

dialog box.

Edit Unknowns E
Azsay 1 |Assay 2| Hesay 3| Hesay 4| Azsay 5| Hesay EI
— Azzign Dilutions — Calculate Dilutions
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Unknown | Dilut. Least Diluted Unknowr: £ 31 g
*1 Dilution of 1 I'I.DDD
X2 2.000
%3 4000 Diilution Factar: |2 kS
x4 8.000
Ok | Cancel

Figure 53. Edit Unknowns dialog box.

Each defined assay has a tab that is labeled with the name of the assay (default names
are Assay 1, Assay 2, etc.). Dilutions for each assay are entered separately on a form
under each tab. To enter dilutions for Assay 2, click on the Assay 2 tab.

Each unknown is listed in the column at the left. The default dilution is 1.
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Click on the Enter Manually button to directly input the dilutions of your unknowns.
Then type in the dilution factor in the appropriate fields in the Dilut. column.

» The number in the Dilut. column is the dilution factor, not the final concentration.
For example, if the first unknown has a dilution factor of 1 (i.e., no dilution), and
each unknown is twice as diluted as the previous unknown, enter 2 for the second
unknown, 4 for the third unknown, 8 for the fourth unknown, etc.

The software can calculate the dilution series for you. Click on the Enter
Automatically button, then click on the button that identifies the least diluted
unknown and enter that dilution and the dilution factor in the appropriate fields.

Click on Calculate when all the information is entered. The dilution factors in the
Dilut. column will be automatically updated.

To use the automatic calculation feature, the least diluted unknown must be either the
first unknown (U1) or the last.

Repeat this procedure for each defined assay on your plate.

To implement your changes, click on OK.

Using External Standards

If you run the same assay repeatedly, you may not want to include standards on every
plate. Microplate Manager allows you to run your standards once, then include them
in subsequent readings.

To do so, with your template displayed, select Standard Curve Report or Unknown
Concentration Report from the VIEW menu and click on the tab of the desired
assay.

Choose External Standards... from the OPTIONS menu to open the External
Standards dialog.
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External Standards E3

Assay 1 | Azzay 2 | Bgzay 3 I BAgzay 4 | Azzap b | Bzzap B I
— External Source

v Estermal Standard

Source Agzay

Agzap j

QK Cancel

Figure 54. External Standards dialog box.

If you are already using external standards, the External Standards checkbox will be
selected. To stop using external standards, deselect the checkbox and click on OK.

To begin using external standards, click on the External Standards checkbox. This
will activate the File button. Click on the File button and a dialog box will open.

External Standards E2

Azsay 1 |Assay 2| Azsay 3| Azsay 4| tesay 5| Hesay EI

— External Source

¥ External Standard

Source Aszay

Agzap 1 j

ak | Cancel |

Figure 55. Selecting the source file for the external standards.
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Select the Data File containing the external standards and click on Open. The names
of all assays with defined standards within the selected Data File will appear in the
Source Assay pulldown menu.

— Esternal Source

¥ Extemal Standard

Eile... |

Source Azsay

I.-’-‘-.ssa_l,l j

.-'-‘-.a_I,I
Azzay 4
Agzay b

Figure 56. Selecting the source assay for your external standards.

Under the Source Assay pulldown menu, select the assay that contains the desired
external standards. When you are finished, click on OK to close the dialog and
implement your changes.

See page 82 for information on viewing and validating external standards in the
Standard Curve Report.

Notes on External Standards

When the source assay is selected for an external standard, the standards data is
copied from the source file into the new Data File. Any subsequent changes to the
standards in the source file will not be updated in the new Data File. After external
standards have been copied into a Data File, the imported standards in that Data File
can now be used as the source for subsequent files.

External standards override internal standards. If the External Standards checkbox is
checked, then the concentrations of the unknowns are calculated using the external
standards, even if internal standards are also defined on the plate. To make
calculations using the internal standards, deselect the External Standards checkbox.
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In the Unknown Concentration report, external standards are labeled XS1, XS2,
X8S3, etc.

Saving Templates

76

To save a template, select Save Data/Template or Save Data/Template As... from the
FILE menu. This will open a standard Save As dialog box. Enter the name of the
template and click on Save. The template will be saved with a .mpm extension.

If you try to close the file before saving, you will be prompted to save the file before
closing.



6. Data Files and Reports

After you have run a Protocol, a Data File is generated and the resulting data is
displayed automatically in one or more report formats, based on your selection in the
Protocol dialog (see page 31). You can then save the Data File and organize your
data in a variety of reports.

Opening/Saving Data Files

To save the data from a reading, with a Data File open, select Save Data/Template or
Save Data/Template As... from the FILE menu. This will open a Save As dialog box.
Enter the name of the Data File and click on Save. The Data File will be saved with a
.mpm extension.

If you try to close a newly created data set before saving, you will be prompted to
save the file.

To open an existing Data File, select Open... from the FILE menu, select the name of
the file you want to open, and click on the Open button.

Reports

When you run a Protocol, you must select at least one non-custom report to display
after the reading (see page 31). After a reading, additional reports can be
displayed/printed from the resulting Data File. The available reports for the Data File
will be listed under the VIEW menu. These will be different depending on the type
of data: absorbance (Endpoint and Multiple Plate readings) or velocity (Kinetic
readings).

To close any of the report windows, click on the Close box in the upper right corner
of the window.
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Limit, Matrix and Normalization Reports
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The Limit Report, Matrix Report, and Normalization Report allow you to set
upper and lower absorbance or velocity limits on your data and display the results.

Setting Data Limits

To set data limits, first open the Limit, Matrix, or Normalization Report from the
VIEW menu, then select Limits... from the OPTIONS menu. This will open the
Limits dialog.

Limits
Agzap 1 |

" Use Default Limits: Lower 064 Upper: 1.036

% Use Custom Limitz:  Lower I_S Upper |15|

QK I Cancel | S |

Figure 57. Limits dialog.

Limits are assigned independently for each assay in a Protocol. When there is more
than one assay, tabs labeled with each assay number appear in the dialog box. To
switch from one assay to another, click on the appropriate tab.

For the Limit and Matrix Reports, if Use Default Limits is selected, the unknown well
with the greatest absorbance or adjusted velocity will be used as the upper limit, and
the unknown well with the lowest absorbance or adjusted velocity will be used as the
lower limit. If no unknowns are specified, the default value for both upper and lower
limits is 0.000. (For information about default limits in the Normalization Report, see
page 80.)

To set your own limits, select the Use Custom Limits option and enter numbers in the
appropriate fields.
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» For Kinetic data, your limits will be adjusted velocities; for Endpoint data, your

limits will be absorbances.

Limit Report

With the Data File open, select Limit Report from the VIEW menu to display this

report, then set the limits by selecting Limits from the OPTIONS menu as described

above.

In this report, each well will be tagged with a “+” if its absorbance/velocity is greater
than the upper limit, a "*” if its absorbance/velocity is between the upper and lower

[Tk L)

limit, and a

if its absorbance/velocity is below the lower limit.

'Endpnint_mpm: Limit Report _ O] x|
1 2|3|4|5|B|?|B|9|1I]|11|12|
A + | + * * * * * * * * *
B * ® # * # * - # * - - -
C #* * #* #* #* #* #* #* #* #* #* #*
D * * * * * * * * * * * *
E #* * # #* # #* # # #* # #* #
F * * * * * * * * * * * *
G -] =1==1=1=1=1=1=1=1-
H == ==1=1=|=1=]1=1=1-=

Abzorbance [O0] < 0640
Absorbance (O0] > 1.036

0.640 <= Absarbance [OD] <= 1.036
Mot available

x4

=J

Figure 58. Limit Report.

Matrix Report

With the Data File open, select Matrix Report from the VIEW menu to display this
report, then set the limits by selecting Limits from the OPTIONS menu as described

above.
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| Endpoint. mpm: Matrix Report M=l E
1 2|3|4|5|B|?|B|9|1I]|11|12|
A + + 7 /8 8 5 8 8 3 85 4
B 22 214 2 -3 0 - -|-=
C E B 3 & 3 8 B8|8 7 B E|B
D 5 & ¥ 7 7 8 E|E 4 B E|7
E 3 6B B 89 5 B 4|6 8 9 E|4
F 3. 4 B 4 4 4 4|3 5 5 8O
G == === =]=1=]=]=1=
H == ==1=1=]=1=]1=1]=1=
- Abzorbance (0D < 0.640
+ Abzorbance (0D] > 1.036
T Mot available
Ranges
0: 0640 - 068D 5:0838-0878
1:0E680-0719 G:0878-0917
2:0719-0759 7:0917 - 0957
3:0759-0798 8: 0957 - 0996
4:0738- 0838 9: 0996 - 1.036

Figure 59. Matrix Report.

The Matrix Report is similar to the Limit Report (see previous page), except that
the data between the upper and lower limits are divided into 10 equal ranges,
numbered 0-9. Each well with data within the limits is assigned a number, based on
which range its data falls into.

Normalization Report

Select Normalization Report from the VIEW menu to display this report, then set the
limits by selecting Limits from the OPTIONS menu as described above.
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[ [O] x]

=J

Mot available
Wallues are percentages relative to the defined range.

| 1 | 2 | 3 | 4 | L] | B | 7 | 8 | 9 | 10 | 11 | 12 |

A 10000 1000 563 B11 Bl 444 E37 B34 303 4.0 374
B 238 2689 2439 202 371 &S 74 274 99 17 00 79
C 502 459 K71 E32 B39 EB0S9 E0A B4 G700 481 476 448
D 436 453 B30 533 bH4E6 BH94 474 485 351 467 46T BZE
E 331 485 430 EBE2 437 HBOZ2 376 454 BB4 EBE 457 353
F 300 3/ 473 FF9 35 3w/S 3/E9 297 430 4100 530 a7
G 9030 903 903 903 903 903 803 903 803 903 801 904
H -30.4 906 907 -390 903 907 904 904 503 903 896 -89.8

0% Ahzorbance [0D] = 0.584

100 %= Ahzorbance [0D] = 1.231

Figure 60. Normalization Report.

The Normalization Report displays absorbance or velocity data for each well as a
percentage of a range defined by the limits.

» If custom limits are not selected in the Limits dialog box, the default upper limit is
the highest standard, unknown, or control absorbance/velocity value in the assay, and
the default lower limit is the lowest standard, unknown, or control
absorbance/velocity value in the same assay.

Control Report

With your Data File open and the positive and/or negative control wells in your

template defined (see page 67), select Control Report from the VIEW menu to

display the report.
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| Endpoint. mp

Control Report =]
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Figure 61. Control Report.

The Control Report displays absorbance or velocity data for each well as a
percentage of the range between the positive and negative controls in an assay.

If no positive control is defined for the assay, the highest absorbance value or highest
velocity among the wells defined as unknowns or standards is used. If no negative
control is defined, then 0.000 is used as the negative control.

Standard Curve Report
The Standard Curve Report displays the absorbance (OD) values of the standards
plotted against their concentrations (see page 70 for information on entering standard

concentrations). Using the report, you can select the best regression type and scaling
method for generating a standard curve for your data.

With the Data File open, select Standard Curve Report from the VIEW menu.
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@ Rubella lgG_mpm: Standard Curve [_ O] x|

Assay 1 I Assay 2

Bearession Type:

[ Logistic SPL [Cook) =l

55

Tranzsfarmation:

Linear(conc] - Linea
Axiz Transformation:
ILinear[:-c] - Linear(y) j
¥ Show Labels

[~ Swap v Axes n

Abzorbance (0D

llilTiiiiTiiiiTill

I r I r I r
1} 200 400

Cone. []
# Standards M E:ternal Standards

Standard Curve: Abz=0111 + 204 /[ 1 + exp[3.58 - 0.783 * In[Conc) - 0.000355 * Conc)

Figure 62. Standard Curve Report.

Features of the Standard Curve Display

For replicate groups of standards, bars are plotted on the graph at each point
corresponding to the standard deviation for the group.

The Standard Curve Report displays curves for both internal and external
standards. Internal standards are displayed in red, external in blue. If both have been
defined for an assay, both will be displayed in the curve window; however, only the
external standards will be used to calculate unknown concentrations. See page 73 for
information on defining external standards. See page 86 for information on validating
external standards.

The equation of the curve is displayed at the bottom of the window. This equation is
determined by the standards data, the Regression Type selection, and the
Transformation selection (see the following sections).
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If more than one assay has been defined on your plate, click on the tabs at the top of
the window to switch between assays. Note that different assays can have different
curves, using different regression methods, etc.

Select the Show Labels checkbox to display labels for the individual standards on
the curve.

Select the Swap XY Axes checkbox to switch the X and Y axes of the curve. This
will affect the curve display only, not the calculated data.

To find the coordinates of a particular point in the graph, position your cursor on that
point. The coordinates will be displayed in the status bar at the bottom of the
Microplate Manager window. (The status bar display is toggled on and off by
selecting Status Bar under the VIEW menu).

Regression Types

In calculating the standard curve, you can select from among eight different
regression methods: Linear, Quadratic, Cubic, Four-Parameter Logistic, Five-
Parameter Logistic (Cook), Five-Parameter Logistic (Rodbard), Cubic Spline, and
Point to Point. To change the regression method, select from the Regression Type
pulldown list.

Bearezzion Type:

Logistic 5PL [Rodbard] =

Linear
[uadratic
Cubic
Logistic 4PL
§L|:|| izhic BPL [Cook) !
Logistic 5PL [Fodbard] k
Cubic Splne

Puaink ko Paint

Figure 63. Selecting a regression method.
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The polynomial regression models (Linear, Quadratic, and Cubic) and logistic
models are examples of global construction of a calibration function, while Cubic
Spline and Point to Point are examples of a local approach.

In general, when selecting a regression type for your data, you should start with the
simplest curve fitting routine (i.e., linear) and then examine all four Transformation
options (see below) for an acceptable curve fit. If a satisfactory fit is not obtained,
progressively increase the sophistication of the curve fitting until a good fit is
obtained.

Note that the equation for the selected regression method is displayed at the bottom
of the window. The concentration of unknowns is calculated by substituting the mean
absorbance values of the unknowns in the regression equation and solving for the
concentration.

For the Linear, Quadratic, and Cubic regression types, the correlation coefficient
associated with the equation gives an indication of how well the polynomial
regression model fits the data. The closer the correlation coefficient is to 1.000, the
better the fit of the regression.

Transformation

The selections under the Transformation pulldown menu change the scale of the
absorbance and concentration data between log and linear. Select from four different
combinations for calculating the curve: Linear(conc)-Linear(meas),
Linear(conc)-Log(meas), Log(conc)-Linear(meas), and Log(conc)-Log(meas).

Note that the logistic regression methods—Logistic 4PL, Logistic SPL (Cook), and
Logistic SPL (Rodbard)—are constrained to Linear-Linear transformation only. Also,
if you are plotting negative Kinetic velocities, then the velocity or maximum velocity
axis of the curve is constrained to linear unless the Negative Kinetics box is checked
(logarithms cannot be taken of negative values). See page 40 for details.
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Tranzformation:

Linearconc] - Log(measz) j

Linear|conc) - Linearmeas)
Linearconc]

Log[zonc] - Linearmeasz] k
Loglconc] - Loglmeas)

Figure 64. Selecting a transformation method.

The equation at the bottom of the window will change based on your transformation
selection. This selection will affect the calculated data.

Axis Transformation

You can change the axis display of the curve among four different combinations of
linear and logarithmic: Linear(x)-Linear(y), Linear(x)-Log(y), Log(x)-Linear(y), and
Log(x)-Log(y). Select from the Axis Transformation pulldown list.

Note that this selection will only affect how the curve is displayed—not the
calculated data.

Validating External Standards

If you are using external standards (see page 73), it is prudent to validate them from
time to time. After a large number of readings, you should analyze the standards
again and create a new (internal) calibration curve. The internal calibration curve can
be compared to the external curve to see if there is a statistically significant
difference between the two.

To validate your external standards, open the Standard Curve Report. Both
standard curves will be plotted. To compare the two, select Analysis of Variance...
from the OPTIONS menu.
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Analysiz of Yanance E3 |

Wariation Degree of tdean F

Freedom Square
[ to Hypathesiz | 2 0015 0.44 nz 34.5%
Dwe ta Error 12 0033

F statistic Significance Probability
Figure 65. Analysis of Variance box.

In the Analysis of Variance dialog box, the key statistics are listed in the last
column. Within this last column, there are three subcolumns. From left to right, these
subcolumns show the F statistic, the significance, and the probability that the
difference between the two curves is significant. There are four degrees of
significance: not significant, significant, highly significant, and extremely significant.
These are indicated by the following symbols: ns, *, **, *%*,

If there is a significant difference between standard curves that should be essentially
identical, the user should investigate the source of this difference.

Note that these statistics depend on the type of curve fit chosen. Changing the
regression method and axis type will change the analysis of variance.

This information will also be printed at the bottom of the Standard Curve Report.

A complete discussion of the analysis of variance is beyond the scope of this manual.
For more information, please refer to Biometry by Robert R. Sokal and F. James
Rohlf, W.H. Freeman and Company, New York, 1981.

Unknown Concentrations Report

The Unknown Concentrations Report shows the calculated concentrations of the
unknown samples and the dilution and concentration information for all standards.
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This report also provides statistics for each replicate group of wells, including mean,
standard deviation, and coefficient of variation.

With the Data File open, select Unknown Concentrations Report from the VIEW
menu.

|Endpoint. mpm: Unknown Concentrations

Label Mean Std. | 0V | Conc. | Dilut. I;I
Abszorb. [0D] Dev.
0ome 1586 12.000
52 |0.969 noe 185 25.000
53 |0.945 0.0EE E.94 50.000
54 0818 003\ 429 #5.000
55 | 0.747 0o 1.36 100000
56 |0.7EE 0085 717 125.000
57 |0.680 0.070) 1034 150,000
58 |0.605 0027 444 175.000
A1 | 0.908 0001 016 47633 1.000
A2 | 1.008 ome 1.76 30,829 1.000
>3 |1.007 0041 407 30,648 1.000
>4 |0.5979 ooz 022 34.781 1.000
x5 |0.924 0041 444 44423 1.000
x6 | 0.883 0m3 1.44 53348 1.000
A7 | 0.885 0026 296 52870 1.000 ﬂ
Logiztic Curve Fit
Abs=[1.37-05]/[1+[Conc/ 42.2771.03) + 0.5
1 Extrapolating above highest standard.
2 Extrapolating below lowest standard.
* Replicate set includes outliers.

Figure 66. Unknown Concentration Report.

At the bottom of the window, the type of standard curve and its equation are shown.
If both internal and external standards are defined, then both equations are displayed
even though only the external standards are used to calculate the unknown
concentrations. The type of transformation axis selected may be inferred by
examining the equation. For example, if using a Log-Linear transformation, “Conc”
is replaced with “Log(Conc)” on the right-hand side of the equation.
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To change curve fit options or axis types, open the Standard Curve Report (see
page 82) and select the desired regression method and axis type from the buttons in
the dialog box.

Reliability of Calculated Concentrations

Results calculated from mean absorbance data outside the range of the standard curve
may be unreliable. (For the purposes of this discussion, the range of the standard
curve is defined as the absorbance range between the highest and lowest mean
absorbances of the standards used to form the standard curve.) Calculated results that
are determined from mean absorbance results outside the range of the standard curve
are extrapolations, and should be treated as such when determining the final results of
your analysis. Microplate Manager indicates in the Unknown Concentration
Report when the standard curves are extrapolated to determine the concentration of
an unknown.

Results calculated from mean absorbance results at the extremes of the range of the
standard curve may also be unreliable. The linear regression, when properly fitted,
generally produces reliable results at the extremes of the range of the standard curve.
However, the quadratic, cubic, and logistic methods, by their mathematical natures,
can produce unreliable results at the extremes of the standard curve. None of the
methods will give a unique concentration for a given absorbance if the calibration
data is not monotonic in x (i.e., there is more than one x value associated with a
unique y value).

Custom Reports

Microplate Manager currently provides a Custom Report template for generating a
Bovine Spongiform Encephalopathy (BSE) Screening Report. In the future,
additional custom report templates will be added.

With the Data File open, select Custom Reports from the VIEW menu. In the Custom
Report Options dialog, select BSE from the list of reports.

Select Exclude Undefined Wells if you want to exclude absorbance data from
undefined wells in the resulting report. When you click on OK, Microsoft® Excel will
automatically launch and the report will be displayed as an Excel workbook.
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BSE Screening Report

The BSE Screening Report is a Microsoft” Excel workbook with built-in calculation
functions for reporting results from Bio-Rad's Platelia BSE Detection Kit.
Microplate Manager can automatically generate this report using the data from a
microplate reading.

To use this report, you should first prepare your 96-well microplate following the
instructions in the BSE detection kit manual, define your plate template in Microplate
Manager accordingly, and then run a dual wavelength Endpoint Protocol using the
measurement and reference wavelengths specified in the kit manual.

Note that when you select the Custom Excel Report in the Protocol (see page 31),
you should also define two custom labels—Technician and Plate ID—as described
on page 32. Fill in these labels with the appropriate technician name and plate ID
when you run the Protocol. The entries in these labels will be included in the BSE
report. (If custom labels aren't defined, these fields will be left blank and can be
written in by the user after printing.)
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Ed Microsoft Excel - BSE1

J@ File Edit iew Insert Format Tool: Data Window Help

Figure 67. BSE Screening Report, generating using Custom Reports.

A [ B c | ol E[F [ [ H [ 1 [ 4 kL M|
fz//e L2718} BSE Screening Report
[ 1]
| 2 |Report Template: BSE (800900 Rev. Z7)
2
| 4 |Read Date: 3/23/2001 9:20:02 AM
| & |Data File: C:\Program Files'Bio-RadWlicroplate Manager (Betal\Examples\BESE_PL~1 MPM
b
ITechmclan
[ 8 |Plate 1D
ER
[ 10 |Reader. Ultramark EX
|11
|12
WEN
| 14 | Control Validation
[ 15 |Meyative Controls
[ 16 |Criteria; Valid(NC) »>= 3
|17 | NCi < 0.150 AND NCi <= 1.40 * NC AMD NCi »= 0.60 * NC
| 18| NCi < 0.150 AND MNCi <= 0.057 AND NCi »= 0.0244
|19 |Result:  Valid(NC)= 3
|20 Mean(NC)=  0.0350
|21
| 22 |Positive Controls
[ 23 [Criteria: WValid(PC) »>= 2
|24 | PCi > 1.00
| 25 |Result:  Valid(PC)= 2
|25 | Mean(PC)=  2.2330
| 27 |
| 28 | Cutoff Criteria
[29 |POS POS Cutoff= (NC +0.210) * 1.0 POS Cutoff = | 0.245
| 30 |NEG NEG Cutoff= (NC +0.210) * 0.20 NEG Cutoff <= 0221
| 312777 Cutoff [POS Cutoff, NEG Cutofi]
132 |
33 1 2 3 4 5 B 7 g 9 10 1 12
E n 0.030 | 0.041 0112 | 0070 [ 0070 [ 0023 | 0079 | 0046 [ 0116 [ 0082 | 0056 | 0095
35 T HEG MEG MEG MEG HEG NEG MEG MEG HEG NEG MEG
E B 0037 | 0407 | 0422 | 0077 | 0081 0025 | 0124 | 006 ( 0080 [ 0090 | 0034 | D06
i MC2 MEG MEG ME MEG MEG MNEG MEG MEG MEG NEG MEG:
|4 » [ Analysis Settings jReport / I

The BSE Screening Report contains two worksheets: Analysis Settings and Report.

Click on the navigation bar at the bottom of the workbook to display the different

worksheets.

The Analysis Settings worksheet contains settings for control validation and cutoff

criteria.
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PC Validation Cutoff Criteria
YWalid(PC) »= 2 POS Cutoff = (NC + k1) * k2
PCi = 1.00 0D NEG Cutoff = (NC + k1) * k3
k1= 0210
NC Validation k2 = 1.0
Walid{MC) == 3 k3= 050
MG <« 0.150 0D
MCi == 1.40 *MNC Mote: The values for k1, k2 and k3 can be changed.
MNCi == 060 *MNC The default values for k1, k2 and k3 are 0.210, 1.00

and 0.90 respectively.

Figure 68. Analysis Settings in the BSE Screening Report.

You can change the constants for k1, k2, and/or k3 to modify the cutoff criteria.
These are the only settings that can be changed in the workbook. All other data fields
and calculation functions are password-protected and unchangeable.

The Report worksheet contains the BSE test data as recorded by the microplate
reader. The results are displayed in a single sheet printable format. The report is
broken into four sections:

The first section contains information for identifying the report template, technician,
plate, reader, and reading parameters, and for tracking the data source. The template
name, part number, and revision number uniquely identify each report template.

& e e o | ELFE e | H [ 0o | ok | M|
fziel - 10 ESE Screening Report

Feport: BSE (800801 Rew. Z-FrenchStdl)

=

i

Fead Date: H2H2001 3:20:02 AM
Diata File: CaProgram FilessBio-FadiMlicroplate Manager 5.1.0ExamplesyBSE_FPlaqueb.mpm

Technician:
Flate 10:

|‘°|i|“|"|°'|“

10| Reader: Ultramark EX¥
11| Measurment W avelength: 0 nm
12

(K]

Figure 69. The identification section of the Report worksheet.
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Each custom report template is released as a controlled document with its own part
number and revision level. All validation procedures and results will be included with
each release.

The second section contains the validation results for the positive and negative
controls, as specified in the Analysis Settings worksheet. Included in the control
validation results is the number of valid controls and mean absorbance value for each
control group (positive and negative). These values are highlighted in red if the
control group has failed validation.

_ 14 |Control ¥alidation

[ 15 |Megative Contrals

A& | Criteria: | Walid[MC] == 3

7| MCi < 0150 AND MCi <= 140" MC AMND NCix= 0,60 " NC
18 MCi ¢ 0150 ARND MCi <= 00532 AND MCi x= 00228
18 |Result: | Valid[NE] = 4

20 | MMean[MC] = 0.0380

N

_ 22 |Positive Controls

_ 23 | Criteria: | Valid[PC] »= 2

24 | PCiz 1.00

_ 20 |Fesul:  Walid[PC] = 2

_ 26 | Mean[FC] = 2.2806

Figure 70. Control validation.

The third section of the Report worksheet contains the calculated cutoff values for
identifying positive, negative, and indeterminate samples, as specified in the Analysis
Settings worksheet.

28 | Cutoff Criteria

23 |FOS FOS Cutoff = [MC + 0,03 " 1.0 FOS Cutoff »= 0123
30 |MEG MEG Cutoff = [MC + 0.09) " 0.90 MEG Cutoff <= 0115
3| Y Cutoff [POS Cutoff, MEG Cutaff]

Figure 71. Cutoff values.

The forth section contains the test results, laid out in a 96-well plate format. Positive
control wells (PC1 and PC2) and negative control wells (NC1 through NC4) show
the reading absorbance values. Controls that don’t pass validation are flagged in red
with strikethrough marks.
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Each sample well shows the result (POS, NEG, or ???) and absorbance value. Wells
flagged with a “*.***” are out of range, and blank wells are unformatted.

L

3 1 2 3 4 1] E 7 2 3 10 1
L34 A 0034 | 0L0FF [ 0073 | 0074 | 0086 [ 0031 | 0014 - - e
.35 MNCi MEG NEG MNEG MEG NEG MNEG

_ 36 | = 0035 | 0036 [ 0065 | 0043 | 0036 011 0.041 - - e
37 NC2 MEG NEG MNEG MEG NEG MNEG

38 | C 0040 | 0053 [ 0034 | 0050 | 003 | 0023 | 007 - - e
.34 NC3 MEG NEG MNEG MEG NEG MNEG

40 O 0040 | 005 [ 0035 | 0046 | 0055 | 0053 | 0030 - - e
o4 N4 MEG MNEG MNEG MEG MNEG MNEG

42 | E 2464 | 0054 [ 0057 | 0100 | 0055 | 0102 | 0.047 - - i
43 PCi MEG MNEG MNEG MEG NEG MNEG

44 F 2037 | 0056 [ 0046 | 0037 | 0040 | 0053 | 0025 - - i
45 PC2 MEG MNEG MNEG MEG NEG MNEG

_ 4B | G 0033 | 0230 [ 0033 | 0100 | 00435 | 0114 0.074 - - i
47 NEG POZ MNEG MNEG MEG NEG MNEG

48 | H 0037 | 0076 [ 0061 | 0052 | 007 | 0032 | 0045 - - i
43 NEG MEG MNEG MNEG MEG NEG MNEG

Figure 72. Reading data.

Raw Image Report (Ultramark only)

The Raw Image Report displays an actual image of the microplate with the
collected absorbance data. This report is only available if you have performed a plate
reading with the Ultramark using a custom template (see page 25). If you run a
Protocol using a standard template, well data is collected but no image is generated.

With your Data File and custom template open, select Raw Image Report from the
VIEW menu.
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= Plateb.mpm: Image 1 [ _ (O] x]
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Section of plate with absorbance data

Figure 73. Example of a Raw Image Report (1536-well plate).

» Kinetic Protocols will create multiple images: one for each absorbance reading.

Displaying the Image

The IMAGE menu contains special tools for viewing your images.
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Zoom...
Zoom bo 100%
Zoorm ta 200%

Single
Wertical
Harizontal
# Tiled
Select 4

v Show wells
v Show Pattern
v Usge Actual Pattem
v Tranzlucent Pattern
Well and Pattern Color

Falette 4
Repart anly Location

Figure 74. Image menu.

The image is displayed in a window that can be resized by dragging the lower right
corner of the window in and out. If Fit to Window is selected in the IMAGE menu,
when you resize the window, the image will resize as well. If Fit to Window is
deselected, the image will not resize when you resize the window, and scroll bars will
appear if the image becomes too large to fit in the window.

You can magnify your image by selecting a zoom factor from the IMAGE menu.
Selecting Zoom... allows you to zoom in by clicking directly on the image and zoom
out by clicking on the image while holding down the Shift key.

Kinetic Protocols create multiple images: one for each absorbance reading. Under
the IMAGE menu, you can arrange these vertically by selecting Vertical or in rows
by selecting Horizontal. You can tile the images by selecting 7ile, or display only
one image at a time by selecting Single. If you are displaying images one at a time,
select the one to be displayed by choosing Select from the IMAGE menu and
selecting the appropriate image number.

When you move your cursor over the image, the cursor location is displayed in the
status bar at the bottom of the Microplate Manager window. When the cursor is over
a well, the well number will be displayed next to the cursor and in the status bar. In
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addition, if applicable, the assay number, well formatting, and current value of the
well are displayed in the status bar. If you select Report Only Location from the
IMAGE menu, the coordinates of the cursor and the absorbance value at that point
will be displayed, but not the well information.

Image Features

In studying the features of a microplate image, it is useful to first magnify the image
using the zoom tools.

A typical microplate image shows the microplate grid, the outlines of the defined
wells, and the defined area of the well that data was collected from.

If Show Wells on the IMAGE menu is selected, color representations of the
individual wells will be displayed. The size and shape of these wells are specified in
the Physical Dimensions dialog box (see below, and page 57).

= Plate6.mpm: Image 1 | _ O] x|

Well
shape

Data
extraction
area

Boundary
between ——
microplate
wells

Figure 75. Close-up of a microplate image.
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Show Pattern on the IMAGE menu displays the area of the well used for data
collection (i.e., the extraction area). This too is specified in the Physical Dimensions
dialog box (see below, and page 57).

Show Translucent Pattern toggles the pattern display between transparent and
opaque.

Well and Pattern Color allows you to change the color used to display wells and
patterns.

Palette allows you to change the color of the entire image.

Formatting the Image

The Raw Image Report has a number of special formatting features.

From the FORMAT menu, you can change the dimensions of your custom template.
Select a different template size by selecting Plate Size... or specify different physical
dimensions for your template by selecting Physical Dimensions.... See page 57 for
details on these features.

Many of these formatting settings affect what part of the image your data is collected
from, and thus affect the data itself. For example, if you change the extraction area in
the Physical Dimensions dialog box, this will change the area of the well that is used
for data collection, which will change the data itself.

Because formatting changes can affect your data, multi-level undo and redo are
supported for the image formatting commands. Select Undo Plate Format from the

EDIT menu to undo each formatting change, or Redo Plate Format to redo a
formatting change.

Raw Data Report

This report is available for Endpoint and Multiple Plate Protocol data. With the Data
File open, select Raw Data Report from the VIEW menu.
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'Endpninl_mpm: Raw Data Report _ O] x|

1.268 1.268| 0985 1.016 1.016 0503 1.033 1.005| 0817 0.826 0.863
0775 0.795| 0.782 0.752) 0.861 0.735 0663 0733 0685 0632 0621 0672
0946 0.944| 1.055 1.030 1.073 1.015 1.015 1.018  0.930] 0.932] 0.323 0.9
0903 0.940 0964 0966 0.974| 1.00% 0928 0935 0848 0523 0523 05961
0835 0935 03358 1.043 0904 0946 0864 0315 0333 1.065 0317 0.853
0815 0843 05927 0866 0844 0853 0853 0.810 0833 0.836 099 0677
0.037 0.037| 0.037 0.037 0037 0037 0037 0037 0037 0037 0038 0.036
0.036 0.035| 0.034 0.035 0.037 0.034 0036 0036 0037 0.037 0.041 0.040

IS mm |2 o= (>

Figure 76. Raw Data Report.

For absorbance readings, the Raw Data Report will contain the absorbance value of
each well in the microplate. The values are reported in ODs.

If you elected to ratio the results of a dual wavelength reading in the Protocol (see
page 26), the measurement wavelength reading is divided by the reference
wavelength reading, and the resulting raw data will be displayed as simple ratios with
no units.

A missing or out-of-range value is indicated by three asterisks (***).

Absorbance Report

This report is available for Endpoint and Multiple Plate Protocol data.

'Endpninl_mpm: Absorbance Report _ O] x|

2 3 4 5 3 7 8 9 10 | 11 12

123 1,231 0948 05979 0479 0871 0836 0963 0730 0.843 0826
0738 0758 0745 0715 0824 0758 0632 0761 0648 0535 0534 0635
0909 0907 1.018 0933 1.036 0578 0578 05991 0953 0895 0892 0874
0866 0903 05927 0523 0937 0963 0851 0.838 0811 0836 0836 0924
0795 0.898 0501 1.012 0867 0909 0827 0878 0962 1.028 0880 0816
0778 0811 0890 0823 0207 0816 0816 0773 0862 0.843 0555 0.640

TS mm |2 =

Figure 77. Absorbance Report.
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»  This report will be unavailable if you elected to ratio the results of a dual wavelength
reading in the Protocol.

In the Absorbance Report, the mean absorbance of all the blank wells in an assay is
subtracted from the raw absorbance value of each non-blank well in the same assay.
If no blank wells have been defined, the values in the Absorbance Report and the
Raw Data Report will be the same.

A negative value will be reported if the mean absorbance of the blank wells is greater
than the absorbance of the unknown well.

Absorbances are displayed only for standards, unknowns, and positive and negative
controls.

Ratio Report

This report is available for Endpoint and Multiple Plate Protocol data. With the Data
File open, select Ratio Report from the VIEW menu.

» This report is only available if you elected to ratio the results of a dual wavelength
reading in the Protocol (see page 26).

In the Ratio Report, the mean ratio of all the blank wells in an assay is subtracted
from the raw ratio value of each non-blank well in the same assay. If no blank wells

have been defined, the ratios in the Ratio Report and the Raw Data Report will be the
same.

A negative ratio will be reported if the mean absorbance of the blank wells is greater
than the absorbance of the unknown well.

Velocity Report

This report is available for Kinetic Protocol data. With the Data File open, select
Velocity Report from the VIEW menu.
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'Kinetic_mpm: Kinetic Yelocity Report

2 3

958.0 10120 .
400 9320 93360 93540 710.0| 5620 4030 2040 1300 200 100 100
B0 10220 10360 3340 866.0| 5360 4560 2620 1060 360 180 6.0
20 10860 10360 8330 8660 EOEO 4160 2060 2340/ 340/ 100 6.0

1400 9540 1018.0 826.0| 7¥EEO 5720 3340 2080 1640 220 100 6.0

520 9220 10%4.0 8220 7620 G600 3%3.0 3020 580 200 140 4.0
B0 3000 10300 308.0 7540| 5740 5240 3260 1520 330 g.0 6.0

180/ 9260 9740 878.0) 7320 G&70.0 4700 23000 10600 280 2.0 a0

TS m|m = = (-

Figure 78. Velocity Report.

The Velocity Report displays the velocities of your well readings, based on the
analysis options you selected when you ran your Kinetic Protocol.

Select Analysis Options from the OPTIONS menu to reopen the Analysis Options
dialog box and change the settings. See page 40 for more information. Note that if
you change the analysis options, the data will be automatically recalculated with the
new settings.

Adjusted Velocity Report

This report is available for Kinetic Protocol data. With the Data File open, select
Adjusted Velocity Report from the VIEW menu.

| Kinetic.mpm: Adjusted Yelocity Report M=l E

2 3 4 5 6 i ] 9 0| 1 12

585.8| 43558 4955 4558 4238 261.8 2358 1878 183 38
507.8| 44758 3798 5278 4478 3478 1378 1078 118 38
551.8) 4638 4038 3838 397.8| 331.8 2358 738 238 48
433.8| 503.5 34558 3538 3378 3298 1783 15838 223 38
559.8) 4558 G028 4378 395.8| 3358 1998 1238 138 38
533.8| 3038 4738 3378 4158 3478 2738 958 138 38
451.8| 48358 4635 3838 4158 3318 3118 1318 278 38
433.8 499.8 4738 4318 4438| 3758 2278 B3i8 198 1.8

IS m|m|2|(C = |

Figure 79. Adjusted Velocity Report.
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The Adjusted Velocity Report displays the adjusted velocity for each well
calculated by subtracting the mean velocity of the blank wells from the raw velocities
displayed in the Velocity Report.

Kinetic Correlation Coefficient Report

This report is available for Kinetic Protocol data. With the Data File open, select
Kinetic Correlation Coefficient Report from the VIEW menu.

| Kinetic.mpm: Kinetic Correlation Coefficients

1.000] 1.000| 1.000 1.000 1.000 1.000) 1.000 1.000) 1.000 1.000 0932
1.000) 1.000| 1.000 1.000 1.000 1.000 1.000 1.000 0938 1.000 1.000 0997
1.000) 1.000 1.000 1.000 1.000) 1.000 1.000 1.000) 0932 1.000 0997 1.000
0.866 1.000| 1.000 1.000 1.000 0.933 0.933 1.000 1.000) 1.000) 1.000 0.866
0982 1.000 1.000 1.000 1.000) 1.000) 1.000 1.000) 1.000) 1.000 1.000 1.000
1.000 1.000| 1.000 1.000 1.000 1.000) 1.000 1.000 1.000) 1.000) 1.000 1.000
1.000) 1.000 1.000 1.000 1.000) 1.000) 1.000 1.000) 1.000) 1.000 1.000 1.000
0,933 1.000] 1.000 1.000 1.000 1.000) 1.000 1.000 1.000) 1.000) 1.000 1.000

TS |m|m|2(c =

Figure 80. Kinetic Correlation Coefficient Report.

The Kinetic Correlation Coefficient Report displays the correlation coefficient of
the velocity segment for each well. The correlation coefficient, or “r”” value, is a
measure of the precision of the fit of the linear regression to the raw data. An “r”

value of 1.00 represents a perfect correlation.

Kinetic Standard Errors Report

This report is available for Kinetic Protocol data. With the Data File open, select
Kinetic Standard Errors Report from the VIEW menu.
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'Kinetic_mpm: Kinetic Standard Errors

0.000| 0000 0000 0000 0000 0000 G925 0000 £923) 0000 0000 0435
0.000| 0000 0000 0000 0000 10332 2303 0000 4613) 0000 1.155  0.000
1165 0000 0000 3464 0000 15011 17321 04595 2309 04535 0000 2303
0.435| 0000 0000 0000 34640 2303 0000 0000 0000) 0000 0000 0000
0000 0000 0000 00000 3464 0000 0000 0000 00000 00000 0000 0.000
0.000| 0000 0000 0000 11547 0000 0000 0000 0000) 0000 0000 0000
0.495| 0.000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

TS m|m = = (-

Figure 81. Kinetic Standard Errors Report.
The Kinetic Standard Errors Report shows the calculated standard error of the
velocity for each well. If you have large standard errors (more than 5-10% of the

corresponding velocity), you should reset the limits (under OPTIONS > Analysis
Options...) to focus on the linear portion of the results.

Kinetic Plots Report

This report is available for Kinetic Protocol data. With the Data File open, select
Kinetic Plots Report from the VIEW menu.
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|Kinetic.mpm: Kinetic Plots
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The Kinetic Plots Report displays plots of the changes in absorbance with time of
all the wells in the microplate. The absorbance limits, total read time, time limits, and

Figure 82. Kinetic Plots Report.

number of readings are listed below the chart.

Kinetic Zoom Plot

This report is available for Kinetic Protocol data. With the Data File open, select

Kinetic Zoom Report from the VIEW menu.

If you move your cursor over the Kinetic Plots Report, the well numbers will appear

next to the cursor, and the standard pointer will change to a magnifying glass. To

magnify individual wells, click on the wells inside the Kinetic plot. A Kinetic Zoom

Plot will open for each well you click on.
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'ﬂl Kinetic. mpm: Kinetic Zoom Plot

Abhzorbance (0D

100 200 300

Time (sec)

Max Welocity = 954 .0 mODhnin, Intercept = T06.17 mOD
Corr. Coeff. = 0,999 Std Error = 35.796

Abzorbance Range: 0.000 - 4 500

Time Range: 00:00:00 - 00:05:15

Figure 83. Kinetic Zoom Plot.

This window shows additional velocity information for a single well. It displays a
plot of the best linear curve fit and lists the calculated velocity, intercept, correlation
coefficient, and standard error for the graph. Below the calculated values, the
absorbance range and time range are listed.

» The data in the Kinetic Zoom Plot window is autoe-scaled based on the data range for
that particular well.

Report Labels

You can create custom labels to be printed at the top of each report. With the Data

File open, select Labels... from the EDIT menu. This will open the Define Labels
dialog box.
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Define Labels
Label Defines:

Cancel

.

Source

Inzert... |
dd Predefined Labels | ﬂl

Figure 84. Define Labels dialog box.

You can specify up to six different labels. There are four predefined labels:
Analyst, Chemistry, Plate #, and Source. Click on Add Predefined Labels to
add these labels to your reports. To add some of these labels but not all, first
add them all, then select the label(s) you don’t want and click on the Delete
button.

You can also add or insert user-defined labels. To append a label to the
bottom of the current list, click on the A4dd... button and enter a name for
your label in the field in the pop-up box. To insert a label into the label list,
select the existing label above which you want to insert the new label, click
on the Insert... button, and enter a name for your label in the field in the
pop-up box.

Add Label E

Label: IDate
Cancel |

Figure 85. Dialog box for adding or inserting labels.

Click on OK to implement your changes.

Back in the Define Labels dialog box, to delete a label from the list, select it and
click on the Delete button.
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Fill Labels

After you have created a label, you can enter the information to be included in that
label immediately, if desired. Select Label Contents from the EDIT menu. This
opens the Fill Labels dialog box.

Fill Labels E2

These are the labels azsociated with this plate.

Changing these labels does not impact the labelz in

the protacal
Cancel |

Plate # I Chermiztry I

Source : I Analyzt : I

Figure 86. Fill Labels dialog box.

In this dialog, each label name is followed by a text field. Enter the label information
to be printed on each report. Click on OK when you are finished.

Manually Editing Data

Microplate Manager allows you to manually edit your raw data.

All changed numbers will be permanently shaded in gray to distinguish them from
unedited data.

For Kinetic data, select Edit Velocities... from the EDIT menu. For Endpoint data,
select Edit Raw Data... from the EDIT menu.
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Edit Raw Data E
1 [2fa|+]5]6s|
A 0078 0433 0798 1158 1518 1878
B 0078 0433 0798 1158 1518 1878
C 0078 0433 0798 1158 1518 1878
D 0.07a

Figure 87. Editing raw data.

Your data will be displayed in a spreadsheet format. To change a particular number,
select it and overwrite it. The edited data field will be permanently shaded in gray.

You can highlight multiple number fields by dragging your cursor over the fields.
You can highlight rows and columns by clicking on the button at the beginning of the
row or column. You can cut or copy your data using key commands: Ctrl + x = cut
and Ctrl + ¢ = copy

You can paste your data into different rows/columns or into different spreadsheet
applications using the key command Ctrl + v.

Click on OK to accept your changes.

» For Kinetic data, recalculating the velocities will overwrite the manually entered
velocities. Velocities are recalculated whenever the Kinetic mode, the time range, or
absorbance range is changed. See page 40 for details.

It is not possible to edit individual absorbance readings of a Kinetic Data File.

Identifying Outliers

If some well readings appear to be incorrect and you do not want to include them in
your standard curve calculations or reports, you can flag them as outliers.
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With your data displayed, select Edit Outliers... from the EDIT menu. This will open
the Select Outliers dialog box.

Select Dutliers

Aazay 1 |

Label

51
51
51
52
52
52
53
53
53
54
54
54
55
55
55
56
56

Pusitiunl Raw Datal Dutlier Iﬂ
Al 1.235

9

a2 1.268 | x
A3 1.268 -
A4 0935 -
A5 1.016 -
A5 1.016 -
A7 0.908 -
A3 1.033 IEd
Y 1.005 IEd
10 0.e17 -
A1 0.886 -
212 0.863 X
B1 0,775 -
B2 0,795 -
B3 0782 -
B4 0.752 -
BS 0.861 r -

ak. I Cancel |

LClear |

Figure 88. Select Outliers dialog box.

Click on the checkbox next to the well number and associated value that you want to
flag as an outlier. This well will not be included in any reports, and will not be used
to calculate the standard curve. If an outlier well is part of a replicate group, that well
will not be used to calculate the average value for the group.

When you are finished selecting your outliers, click on OK to implement the changes.
Clicking on Clear will uncheck all the boxes.

109



Microplate Manager User Guide

Editing or Replacing the Template in a
Data File

110

After a Protocol has been run, the template from the Protocol File is automatically
copied into the Data File and displayed (see Chapter 5 for more information about
templates). When you save a data set, the template is saved with it. When you open
an existing Data File, the template is always displayed with the data.

This template may be edited or completely replaced by another template.

Editing a Template in a Data File

To reformat an existing template, simply format it as you would a new template. For
instructions on opening, saving, and formatting templates, see Chapter 5.

Each change you make in a template will automatically update all the open reports.
This can greatly slow the processing time of the computer. For this reason, you
should close all open reports before changing the template.

Changes to a template will be lost unless the Data File is saved again by choosing
Save Data/Template or Save Data/Template As... from the FILE menu.

Replacing a Template in a Data File

To replace the template in a Data File, open the file with the template to be replaced
(if it isn’t already open), then choose Transfer Template... from the EDIT menu and
select the Data File that contains the desired template.

The new template must have the same dimensions as the template being replaced.

The new template will be displayed. When the Data File is saved by choosing Save
Data/Template or Save Data/Template As ... from the FILE menu, the transferred
template is saved in the Data File with the absorbance readings.



7. Printing and Exporting

This chapter describes Microplate Manager’s functions for printing reports and
exporting data.

Printing

All the reports may be printed to any printer supported by Windows®. To print a
report when a report window is active, choose Print... from the EDIT menu. This
will open the standard Windows"® Print dialog box.

Print EE

— Printer
Properties |

Mame: WWMBG2WHE Laserlet BP

Status: Ready
Tupe: HF Lazerlet BP
Wwhere:  LPT1:

Comment: [ Print to file

— Print range Copies

e Al Mumber of copies: |1 3:

s I I

5 F'ages. from: - @I [0} Callste
Selestion

ak. I Cancel |

Figure 89. Print dialog box.

For additional settings such as page orientation, paper source, and resolution, click
on the Properties... button.
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» To automatically print reports immediately after a reading has been performed, click
on the Reports... button in a Protocol dialog box. This will open a list of reports.
Click on the appropriate checkbox(es) to print the desired report (s). When the
Protocol is finished running, the selected report(s) will be printed. See page 31 for
more information.

To select the font that will be used to print the report, select Page Setup.. . from the
FILE menu.

To preview your printout, select Print Preview from the FILE menu.

Printed reports include a header with information describing how the results were
derived. The following information is printed in the header of each report.

e Title of the report.

e  Name of the Data File.

e Date and time of data acquisition.

e Assay name. When assay-based reports are printed, each assay will begin on a
new page.

e Any labels that have been defined.

e Reading parameters. These vary depending on the read type. In all cases, the
measurement and reference (if used) wavelengths are printed.

e Notes (if any).

Note that Protocol settings cannot be printed by themselves.

Exporting Data

Data from all reports can be copied onto the clipboard. In addition, all text-based
data and reports may be exported as tab-separated values or as comma-separated
values. You can also export the plate template format. The graph-based reports may
not be exported.
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To export, with your template or text-based data window open, select Export... from
the FILE menu. From the Save as type. pull-down list, select the format you want to
export in.

Templates can be saved in .epc or .epf format.

Data and reports can be saved as tab-delimited (.txt) or comma-delimited (.csv)
values.

There is a third export format (COL) for Kinetic data. In this format, all the readings
are written to a file. See below for a more detailed description of this format.

Exporting to Excel

If you are exporting your data to Excel, you can select additional formatting options.
Select Export to Excel... from the FILE menu. This will open the Export to Excel
dialog box.

Export to Excel E
Expartto (¥ 1_
' File:

5.
™ Include Column Headers Start at [top left]  Fow: |1_
™ Include Bow Headers Calurnr: I-"*_
[" Change Sheet names to Azsay names Sheet; |1_

Append Sheets [
oK I Cancel |

Figure 90. Export to Excel dialog box.

Select the Excel formatting features you want, and click on OK to export your data.
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Kinetic Data Formats

COL Format

The column format consists of (4 + (# of rows) * (# of cols)) lines.

Line 1: “Col” (format signature)

Line 2: # of readings (each in its own column)

Line 3: #rows<tab>#cols (if this line is left empty, 12<tab>8 is used)

Line 4: timestamp1<tab>timestamp2<tab>...<tab>timestampN (timestamp format HH:MM:SS)

Line 5: <rowl:coll><tab><rowl:coll><tab>...<tab><rowl:coll>

Line (col# + (4 + (row# - 1)*(# of cols))): <rowl:colN><tab><row1:colN><tab>...<tab><row]:colN>

Line (col# + (4 + (row# - 1)*(# of cols))): <row2:coll><tab><row2:coll><tab>...<tab><row2:coll>

Line (4 + (# of rows) * (# of cols)): <rowN:colN><tab><rowN:colN><tab>...<tab><rowN:colN>

ROW Format

This format consists of (# of readings + 3) lines.

Line 1: “Row” (format signature)
Line 2: # of readings (each in its own row)
Line 3: #rows<tab>#cols (if this line is left empty, 12<tab>8 is used)

Line 4: timestamp1<tab><row1:coll><tab><rowl:col2><tab> ...
<tab><row1:coIN><tab><row2:coll><tab> ... <tab><rowN:coIN>

Line 5: timestamp2<tab><row1:coll1><tab><rowl:col2><tab> ...
<tab><row1:colN><tab><row2:coll><tab> ... <tab><rowN:coIN>

Line (# of readings + 3): timestampN<tab><row1:col1><tab><rowl:col2><tab> ...
<tab><row 1 :colN><tab><row2:coll><tab> ... <tab><rowN:coIN>

MTX Format

The format consists of ((# of readings - 1)*(# of rows + 2) + 4) lines.

Line 1: “MTX” (format signature)

Line 2: # of readings (each reading in its own matrix)

Line 3: #rows<tab>#cols (if this line is left empty, 12<tab>8 is used)
Line ((reading# - 1)*(# of rows + 2) + 4): timestamp1

114



Chapter 7. Printing and Exporting

Line ((reading# - 1)*(# of rows + 2) + row# + 4):
<rowl:coll><tab><rowl:col2><tab>...<tab><row1:colN>

Line ((reading# - 1)*(# of rows + 2) + row# + 4):
<rowN:coll><tab><rowN:col2><tab>...<tab><rowN:colN>

Line ((reading# - 1)*(# of rows + 2) + row# + 5): #rows<tab>#cols (if this line is left empty, 12<tab>8 is
used)

Line ((reading# - 1)*(# of rows + 2) + 4): timestamp2

Line ((reading# - 1)*(# of rows + 2) + row# + 4)):
<row1:coll><tab><rowl:col2><tab>...<tab><row1:colN>

Line ((reading# - 1)*(# of rows + 2) + row# + 4):
<rowN:coll><tab><rowN:col2><tab>...<tab><rowN:colN>

Line ((reading# - 1)*(# of rows + 2) + row# + 5): #rows<tab>#cols (if this line is left empty, 12<tab>8 is
used)

Line ((reading# - 1)*(# of rows + 2) + 4): timestampN

Line ((reading# - 1)*(# of rows + 2) + row# + 4):
<rowl:coll><tab><rowl:col2><tab>...<tab><row1:colN>

Line ((reading# - 1)*(# of rows + 2) + row# + 4): Hl<tab>H2<tab>...<tab>H12

Line ((reading# - 1)*(# of rows + 2) + row# + 5): #rows<tab>#cols (if this line is left empty, 12<tab>8 is
used)
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Quick Guides

Creating a New 96-Well Template

See Chapter 5 for details.

1.
2.

Choose New Template > 12 x § from the FILE menu.

Click on the Define a new assay button on the template toolbar and drag on the
template to define the location of each separate assay.

Use the formatting buttons on the template toolbar (Standard, Unknown,
Positive Control, Negative Control, Blank) to define each well in each assay.
Click on a button and drag in the defined assay to format the wells.

Set the concentrations of the standards by choosing Edit Standard Conc... from
the EDIT menu.

Set the dilutions of the unknowns by choosing Edit Unknown Dilutions... from
the EDIT menu.

Choose Assay Info... from the ASSAY menu to customize the name and color of
each assay in the template and enter specific notes about each assay that will be
printed with reports.

For each assay, choose the type of regression and the type of axes used to
generate the Standard Curve and Unknown Concentration reports:

a. Select Standard Curve Report from the VIEW menu.
b. Use the tabs to select the assay.

c. Choose the desired regression method from the Regression Type pulldown
list.
d. Choose the desired type of axes from the Transformation pulldown list.

e. Repeat steps b—d for the other assays.
f. Close the Standard Curve Report window.

For each assay, select the external standards (if any) to be used:
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a. Select Standard Curve Report or Unknown Concentration Report from
the VIEW menu.

b. Use the tabs to select the assay.

c. Choose External Standards... from the OPTIONS menu.

d. Choose source file for the external standards.

e. Choose the source assay from within the source file.

f. Repeat steps b—e for the other assays.

g. Close the Standard Curve Report or Unknown Concentration Report.

9. Choose Save Data/Template or Save Data/Template As... from the FILE menu
to save the template as a Data File.

Creating and Running a New Kinetic
Protocol with a Stored Template

See Chapter 4 for details.

1. Select New Kinetic Protocol from the FILE menu.

2. Fill in the information in the Kinetic Protocol dialog box:
a. Specify reading parameters.
b. Specify reading sets.

3. Click on Pick Template... and select the Data File that contains the desired
template.

4. Choose all reports to be automatically displayed and/or printed by clicking
Reports....

a. While in the Reports dialog box, click on Labels... to choose or create
labels to print on each report.

b. Click on Fill Labels... to enter text to be printed along with the labels on
each report.

c. Click on OK to close the Reports dialog box and return to the Protocol
dialog.
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Click Analysis Options to set the Kinetic analysis parameters.

Save the Protocol by choosing Save Protocol or Save Protocol As... from the
FILE menu.

Initiate the Protocol by clicking the Run button.

At the end of the run, save the data by choosing Save Data/Template or Save
Data/Template As... from the FILE menu.

Creating and Running a New Kinetic
Protocol with a New Template

See Chapters 4 and 5 for details.

1.
2.

Select New Kinetic Protocol from the FILE menu.
Fill in the information for the Protocol window:

a. Specify reading parameters.

b. Specify reading sets.

Click on Show Template to display a template of 96 undefined wells (the default
for a new Protocol).

a. Follow steps 2—8 of Creating a New 96-Well Template on page 117 to
define the template.

b. Close the template by clicking on the Close box.

Back in the Protocol window, choose all reports to be automatically displayed
and/or printed by clicking on Reports....

a. While in the Reports dialog box, click Labels... to choose labels to print
on each report.

b. While in the Reports dialog box, click Fill Labels... to enter text to be
printed along with the labels on each report.

c. Close the Reports dialog box to return to the Kinetic Protocol.

Click on Analysis Options to set the Kinetic analysis parameters.
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Save the Protocol by choosing Save Protocol or Save Protocol As... from the
FILE menu.

Initiate the Protocol by clicking on Run.

At the end of the run, save the data by choosing Save Data/Template or Save
Data/Template As... from the FILE menu.

Creating and Running a New Endpoint
Protocol with a Stored Template

120

See Chapter 4 for details.

1.
2.

Select New Endpoint Protocol from the FILE menu.

Fill in the information for the Protocol window:

a. Specify any initial wait.

b. Specify any absorbance/ratio delay.

c. Specify reading parameters.

Click on Pick Template... and select Data File that contains the desired template.

Choose all reports to be automatically displayed and/or printed by clicking
Reports....

a. While in the Reports dialog box, click on Labels... to choose labels to
print on each report.

b. Click on Fill Labels... to enter text to be printed along with the labels on
each report.

c. Close the Reports dialog box.

Save the Protocol by choosing Save Protocol or Save Protocol As... from the
FILE menu.

Initiate the Protocol by clicking on Run.

At the end of the run, save the data by choosing Save Data/Template or Save
Data/Template As... from the FILE menu.
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Creating and Running a New Endpoint
Protocol with a New Template

See Chapters 4 and 5 for details.

1.
2.

Select New Endpoint Protocol from the FILE menu.

Fill in the information for the Protocol window:

a. Specify any initial wait.

b. Specify any absorbance/ratio delay.

c. Specify reading parameters.

Click on Show Template to display a template of 96 undefined wells.

a. Follow steps 2—8 of Creating a New 96-Well Template on page 117 to
define the template.

b. Close the template by clicking on the Close box.

Back in the Protocol window, choose all reports to be automatically displayed
and/or printed by clicking Reports....

a. While in the Reports dialog box, click on Labels... to choose labels to
print on each report.

b. Also click on Fill Labels... to enter text to be printed along with the labels
on each report.

c. Click on OK to close the Reports dialog and return to the Protocol.

Save the Protocol by choosing Save Protocol or Save Protocol As... from the
FILE menu.

Initiate the Protocol by clicking on Run.

At the end of the run, save the data by choosing Save Data/Template or Save
Data/Template As... from the FILE menu.
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Creating and Running a Multiple Plate
Protocol with a Stored Template
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See Chapter 4 for details.

1.
2.

Select New Multiple Plate Protocol from the FILE menu.
Fill in the information in the Multiple Plate Protocol dialog box:
a. Specify any initial wait.

b. Specify any absorbance/ratio delay.

c. Specify reading parameters.
d. Indicate if a plate loader is to be used.
e. Specify the number of plates (if using a plate loader) or number of times

to read plate (if not using a plate loader).
f. Specify the root file name for data storage.

Click on Pick Template... and select the Data File that contains the desired
template.

Choose all reports to be automatically displayed and/or printed by clicking on
Reports....

a. While in the Reports dialog box, click on Labels... to choose labels to
print on each report.

b. Also click on Fill Labels... to enter the text to be printed along with the
labels on each report.

c. Close the Reports dialog box to return to the Protocol.

Save the Protocol by choosing Save Protocol or Save Protocol As... from the
FILE menu.

Initiate the Protocol by clicking on Run.

At the end of the run, save the data by choosing Save Data/Template or Save
Data/Template As... from the FILE menu.
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Creating and Running a New Multiple
Plate Protocol with a New Template

See Chapters 4 and 5 for details.

1.
2.
3.

Select New Multiple Plate Protocol from the FILE menu.

Fill in the user-defined information for the Multiple Plate Protocol window:
Fill in the information in the Multiple Plate Protocol dialog box:

a. Specify any initial wait.

b. Specify any absorbance/ratio delay.

c. Specify reading parameters.
d. Indicate if a plate loader is to be used.
e. Specify the number of plates (if using a plate loader) or number of times

to read plate (if not using a plate loader).
f. Specify the root file name for data storage.
Click on Show Template to display a template of 96 undefined wells.

a. Follow steps 2—8 of Creating a New 96-Well Template on page 117 to
define the template.

b. Close the template by clicking on the Close box.

Back in the Protocol window, choose all reports to be automatically displayed
and/or printed by clicking on Reports....

a. While in the Reports dialog box, click on Labels... to choose labels to
print on each report.

b. Also click on Fill Labels... to enter the text to be printed along with the
labels on each report.

c. Close the Reports dialog box to return to the Protocol.

Save the Protocol by choosing Save Protocol or Save Protocol As... from the
FILE menu.

Initiate the Protocol by clicking on Run.
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8. At the end of the run, save the data by choosing Save Data/Template or Save
Data/Template As... from the FILE menu.
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The pulldown menus in Microplate Manager change depending on the particular part
of the application you are using. For example, if you are editing a template, one set of
menu commands are available; if you are preparing a Protocols, another set of menu
commands will become available.

File
This is the initial state of the FILE menu.

New Template accesses a submenu from which you can select a standard
template size or (if you are using the Ultramark) open a dialog box in
which you can specify a custom template size.

Open opens a dialog box in which you can open an existing data or Protocol
File.

New Kinetic Protocol opens the default Kinetic Protocol window.
New Endpoint Protocol opens the default Endpoint Protocol window.
New Multiple Plate Protocol opens the default Multiple Plate Protocol window.

Import... opens a dialog box in which you can open a Data File that is in an
external format.

Export... opens a dialog box in which you can save your data in an external
format.

Select Reader... opens a dialog box in which you can select the microplate
reader connected to your computer.

Preferences opens a dialog box in which you can set the default location of data
and Protocol Files.

The last four files opened are listed.

Exit quits the program. You will be prompted to save any open files that have
been modified.

This is the appearance of the FILE menu when a Data File is open or when a
template is active. New commands are described below.
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Close closes the current file. All windows associated with the current file are
closed. If the file has been modified, you will be prompted to save the
changes.

Save Data/Template saves the current data and/or template to a file.

Save Data/Template As... opens a dialog box in which you can save the current
data and/or template under a new file name or to a specific directory.

Page Setup... opens a dialog box in which you can select a font for printing.
Print... opens a dialog box from which you can print the currently active report.
Print Preview displays the current report as it will look when printed.

Print Setup... opens a dialog box in which you can select and configure a printer.
When a Protocol File is open, Save Data/Template and Save Data/Template As...

change to Save Protocol and Save Protocol As... and the options for printing
(Page Setup, etc.) are deleted.

Edit

This is the appearance of the EDIT menu when a template is active. At other times
(e.g., when one of the Protocol windows is active), subsets of the choices shown here
are available.

Undo Formatting undoes the last formatting change made to the template.
Redo Formatting undoes the previous “Undo.”

Cut, Copy, and Paste are available only in text-based reports. The contents of a
report may be copied to the clipboard.

Select All highlights (selects) all values in a report.

Edit Raw Data... displays raw data values for Endpoint data sets and allows you
to edit them. When a Kinetic data set is open, this becomes Edit
Velocities.... Note that manually entered velocities may be overwritten if
the velocity data are recalculated. Velocities are recalculated whenever
the Kinetic mode, the time range, or absorbance range are changed using
the Analysis Options dialog box.

Edit Unknown Dilutions... opens a form in which you can enter dilution
information for each series of unknowns.
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Edit Standard Conc... opens a form in which you can enter concentrations of
standards.

Edit Outliers... opens a dialog box in which you can exclude certain wells from
all calculations.

Set Assay... opens a dialog box in which you can change the assay to which the
selected well belongs.

Set Replicate Group... opens a dialog box in which you can change the replicate
group of the selected well.

Properties... displays the attributes of the selected well.

Labels... opens a dialog box in which you can enter labels to be printed along
with the reports.

Label Contents... opens a dialog box in which you can enter values for the report
labels above.

Transfer Template... allows you to replace the template in the Data File with
another template from a saved Data File. Only available when a template
window is active.

View
Initial state:

Toolbar shows or hides the main toolbar. If you have a smaller monitor, you may
want to hide the toolbar to reclaim screen space.

Status Bar shows or hides the status bar. If you have a smaller monitor, you may
want to hide the status bar to reclaim screen space.

In addition, when a template (Data File) is displayed:

Show Full Size, Show Compact, and Show Tiny varies the size of the template as
it is displayed on your screen. This is useful for larger templates or
smaller monitors.

Various reports are also listed. Some reports are available only for Kinetic
Protocols, and others are available only for Endpoint and Multiple Plate
Protocols. See Chapter 5 for details.

Plate Template displays the template of the active Data File.
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Format

This menu is available only when a template is active:

Assay changes the pointer to a tool for defining the area of the microplate in
which an individual assay is to be carried out.

Select changes the pointer to a select tool.
Blank—Undefined changes the pointer to tools for setting the well type.
No Autofill turns off the autofilling functions.

Autofill Across allows you to number individual wells or replicate groups
sequentially in a row from left to right by dragging across a template.

Autofill Down allows you to number individual wells or replicate groups
sequentially in a column by dragging down a template.

Autofill Set Size opens a dialog box in which you can set the size of the replicate
groups you want to autofill.

Resequence Well Names renumbers the wells to eliminate any gaps in the
numerical sequence.

Plate Size will open the custom plate size dialog box, in which you can select
another plate size. (This will only work if you are already displaying a
custom plate size.)

Assay

When a template or Data File is active:

Assay Info... opens a dialog box in which you can assign custom names and
change the highlight colors for assays. Also allows you to enter notes that
are printed out with reports.

Options

When the Matrix, Limit, Control, or Normalization Report window is open:

Limits... opens a dialog box in which you can set the upper and lower limits for
the report.
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External Standards... opens a dialog box in which you can select another file
from which to import standards to be used in calculating unknowns.

When the Raw, Absorbance, or Unknown Concentration Report window is open,
Limits... becomes unavailable.

When one of the Kinetic report windows is open:

Analysis Options... opens a dialog box in which you can specify time or
absorbance limits for data collection. You also can choose the method of
calculation of reaction velocities.

When the Standard Curve Report window is open:

External Standards... opens a dialog box in which you can select another file
from which to import standards to be used in calculating unknowns.

Analysis of Variance... opens a dialog box in which you can compare two

different standard curves and create a statistical report.

Window

This menu is only available when a window (template, Protocol, etc.) is open.

Cascade arranges all open windows so that they overlap.

Tile resizes and stacks all open windows so that each is fully visible.
Arrange Icons repositions all the iconized windows.

Close All closes all open windows.

All open windows are listed at the bottom of the menu. The active window is
indicated by a check mark. When more than nine windows are open, More
Windows... is appended to the bottom of the menu. Choosing More
Windows... opens a dialog box in which you can choose the desired
window.

Help

About Microplate Manager displays version information about the application.
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Assay: A set of wells grouped together for analysis.
Blank: A well used for background subtraction.
Endpoint analysis: Analysis based on a single absorbance value per well.

Kinetic analysis: Analysis of the rate of change of absorbance for a well over a set
period of time.

OD (Optical Density): A measure of absorbance.

Protocol: A group of settings that control a microplate reader. Includes incubator
controls, filter settings, mix times, etc. You adjust these settings in a dialog box, and
your adjustments may be saved as a file and used repeatedly.

Standard: A well whose concentration is known.
Sample/Unknown: A well whose concentration is to be determined.

Template: A graphical representation of a microplate used by Microplate Manager
to identify the numbers and types of wells, different assays, locations of standards,
etc. on the microplate

Well: An individual solution container on a microplate.
.MPM: The extension of a Data File name.

.EPR: The extension of a Endpoint Protocol File name.
KPR: The extension of a Kinetic Protocol File name.

.MPR: The extension of a multiple Endpoint Protocol File name.
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Appendix C.
Ordering Information

The following products can be ordered from Bio-Rad:

Catalog Number

Product Description

170-9520

170-9500

170-9521

170-6850

170-6750

170-6584

168-1000

168-1001

168-1002

168-1003

168-1005

170-7009

Microplate Manager, Version 5.2, PC Data Analysis and
Kinetics Software

Ultramark Microplate Imaging System

SCSI II Cable and Card (for the Ultramark and Ultramark EX)
Benchmark Microplate Reader

Model 550 Microplate Reader

PC/Reader Interface Cable (for the Model 550, Benchmark,
and Benchmark Plus)

Model 680 Microplate Reader, Basic Configuration
Model 680 Microplate Reader, with Temperature Control
Model 680 Microplate Reader, with Internal Printer

Model 680 Microplate Reader, with Temperature Control and
Internal Printer

PC Serial Cable (for the Model 680)

Model 1575 Washer
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Bio-Rad Laboratories warrants that the Microplate Manager software shall
substantially conform, in all operational features, to Bio-Rad’s current specifications
as published in Bio-Rad’s user and installation guides and that, when properly
installed, it will be free of material defects which affect system performance.

The Purchaser must notify Bio-Rad in writing, within 30 days of delivery of the
software (not including delivery of any subsequent modifications to the software), of
any defect. If the software is found to be defective by Bio-Rad, Bio-Rad’s sole
obligation under this warranty is to remedy the defect in a manner consistent with
Bio-Rad’s regular business practices. For a defect which adversely affects the
performance of the software, Bio-Rad shall use its best efforts to cure such defect as
soon as reasonably practicable after receipt of Purchaser’s notice. For minor defects,
Bio-Rad shall use its best efforts to correct such minor defects in the next release of
its software. If, however, Bio-Rad is unable to cure a major defect within 90 days of
receipt of Purchaser’s notice, Purchaser shall have the option to cancel this
agreement, whereupon Bio-Rad shall refund only the software fees paid.

The warranties set forth in this agreement are in lieu of all other representations and
warranties, expressed or implied, including warranties of merchantability and fitness
for a particular purpose and any other statutory or common-law warranty. Bio-Rad on
its own behalf expressly disclaims and excludes any and all such other
representations and warranties. Liability of Bio-Rad to Purchaser, if any, for breach
of warranty, or any other claim relating to this agreement, shall be limited to the total
amount of software fees paid by purchaser to Bio-Rad. In no event shall Bio-Rad be
liable for incidental or consequential damages, loss of business or profits, special or
indirect damages of any nature whatsoever. No amendment, waiver, or other
alteration of the warranties in this agreement may be made except by mutual
agreement in writing.

Purchaser agrees that Bio-Rad’s liability arising out of contract, negligence, strict
liability in tort or warranty shall not exceed the amount of software license fees paid
by Purchaser.

This manual and the software (computer program) described in it are copyright Bio-
Rad Laboratories, Inc. with all rights reserved worldwide. Under the copyright laws,
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this manual and the software program contained herein may not be copied, in whole
or in part, without the prior written consent of Bio-Rad, except in the normal use of
the software or to make a backup copy. This exception does not allow copies to be
made for others, whether or not sold, but all of the materials purchased (with all
backup copies) may be sold, given or loaned to another person. Under the law,
copying includes translating into another language or format.

A multiuse license may be purchased to allow the software to be used on more than
one computer owned by the purchaser, including a shared disk system.
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Exporting data, 46
Plate loading, 44
Ratio delay, 49
Saving data, 46
New features, 4
Outliers, identifying, 108
Page setup, 112
Physical dimensions of the microplate,
specifying, 57
Plate images, 94
Plate loaders, 44
Preferences
Selecting, 13
Print, 111
Preview, 112
Setup, 32
Protocol Files, 3
Protocols
Common features, 23
Displaying templates in, 25
Endpoint, 35. See Also Endpoint
analysis
General, 21
Incubator controls, 28
Initial wait, 28
Kinetic, 38. See Also Kinetic analysis
Measurement wavelength, 26
Mix settings, 29
Multiple Plate, 43. See Also Multiple
Plate analysis
Opening existing, 22
Opening new, 22
Reader identification, 21
Running, 34
Saving, 34
Saving templates in, 25
Scanning over a range of
wavelengths, 29
Selecting report labels in, 32
Selecting reports in, 31
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Selecting templates in, 24
Quick guides
Endpoint protocol, 120
Endpoint protocol plus template, 121
Kinetic protocol, 118
Kinetic protocol plus template, 119
Multiple Plate protocol, 122
Multiple Plate protocol plus
template, 123
Template creation, 117
Quick start, 16
Read Speed control, 26
Reader door controls, 29
Readers
Selecting, 11
Replicate groups, 68
Reports, 77
Absorbance Report, 99
Adjusted Velocity Report, 101
BSE Screening Report, 90
Control Report, 81
Custom Reports, 89
Kinetic Correlation Coefficient
Report, 102
Kinetic Plots Report, 103
Kinetic Standard Errors Report, 102
Kinetic Zoom Plot, 104
Labels, 105
Labels, filling, 107
Limit Report, 79
Normalization Report, 80
Raw Data Report, 98
Raw Image Report, 94. See Also
Images
Selecting in protocols, 31
Standard Curve Report, 82
Unknown Concentration Report, 87
Velocity Report, 100
Right-click commands, 10
Sample Data, 14



Scan Well command, 29
Scenarios, 16
Standard curves
Comparing external and internal, 86
Displaying, 82
Standards, external
Description, 75
Selecting in template, 73
Validating, 86
Variance analysis, 87
Starting Microplate Manager, 7
Status bar, 10
Templates
Assays, 62. See Also Assays
Changing display size, 60
Changing in data files, 110
Concentrations of standards,
entering, 70
Cursor feedback, 60
Custom, 55
Defining blanks, 67
Defining positive and negative
controls, 67
Defining Replicate groups, 68
Defining standards and unknowns,
65
Dilutions of unknowns, entering, 72
External standards, 73
Features, 59

Index

Formatting, general, 61
General, 53
In protocols, 24
Opening existing, 54
Opening new, 54
Physical dimensions of the
microplate, 57
Saving, 76
Toolbar and Format menu, 62
Transferring, 110
Undo and redo formatting, 62
Well info, 60
Toolbars, 9
Transferring templates, 110
Twister, 44
Ultramark EX setup, 12
Ultramark setup, 12
Unknown Concentration Report, 87
Warnings, 14
Warranty, 135
Well types
Blanks, 67
Positive and negative controls, 67
Replicate groups, 68
Standards, 65
Unknowns, 65
Workflow
Entire application, 2
Typical scenarios, 16
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