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Introduction

Introduction

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

Some of the features and functions in Microplate Manger 6 will be slightly different
depending on which microplate reader you are using (xMark or iMark). These
differences are described in the text.

Microplate Manager 6 Overview

MPM 6 is designed to collect, analyze, and output absorbance data from Bio-Rad’s
microplate readers. It runs on a Windows® or Mac computer that is directly
connected to the reader. It features a standard user interface, with pulldown menus,
toolbars and keyboard shortcuts.

Using Microplate Manger 6, 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
can perform a read using the microplate reader. You can then display your results in
a variety of reports. And finally, you can print, save and/or export your data.

Select Reader

!
Set up Protocol

Reader Setup, Template, Analysis Parameters, Report Format, Print Settings
!
Save Protocol
Perform Reading

Analyze / Generate Reports

Save Data / Print / Export Data
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Microplate Manager 6 can perform four types of microplate readings.

o Endpoint Reads are used to acquire a single absorbance reading from each
well.

e Kinetics Reads are used to acquire a series of absorbance readings from
each well over a user-defined time interval to calculate reaction rate etc.

e Plate 2-1 Reads are endpoint data from two plates with data from the
second plate subtracted from the data from the first plate.

e Spectra Reads (xMark only) are a series of absorbance readings for each
well over a user-defined wavelength interval.

Select the test protocol that you want to open from the File Menu sample protocols,
or create your own. Specify the settings for your Protocol and define or select a
microplate template. Then take the reading. If you want to use a particular Protocol
again in the future, save it as a Protocol file.

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

Menu Bars and Icons

Icons and pulldown menus are both available to use the commands and functions of
Microplate Manager 6 software.

The File, Window, Raw Data and Results menus and icons are described in the
following Introduction section.

The Template icons are described in the Setting Up A Template section on page 25.

The Curve Fit Plot icons are described in the Customizing Standard Curve Plots
section on page 41.
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File Menu

After creating a New Experiment or opening an existing data file, the File Menu

will list the main program functions.

The nine icons grouped at the left end of the Main Toolbar correspond to the same

function items listed under the File Menu.

5 2

Mew Experiment Chrl+h
Opan Chrl+0
Open Prokocol

Open Sample Pratocol »

& 11_4_ E i

Flate Size »

Save Ctrl+3

Save hs...
Save Protocal...
Close

Export Cuskom Repark, .
Export Report...
Export Data...

Imnpork Data...

Instrurnent Setup, ..

Read Mew Plate. ..

Temperature Monitar, ..

Page Setup...
Print...

Print Presview, .

Exit

Full File menu descriptions are below:
e Create a New Experiment or Protocol
e Open an Existing File
e Open an Existing Protocol
e  Open a Sample Protocol

e Save the Experiment
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e Export Data to Excel
e Read aPlate
e Print Report/active window

e Print Preview of Report

Window Menu

After creating a New Experiment or opening an existing data file, the Window
Menu will list the display functions for raw data, results and reports.

The six icons grouped at the right end of the Main Toolbar correspond to the same
function items listed under the Window Menu.

oEomuT
Window
Info

Template

Raw Data
Resulk Data
Curve Fitting Plot

Report

Full Window menu descriptions are below:
e  Open the Info Window to enter experiment information.
e  Open Template window to create/view template.
e View Raw Data window.
e View Result Data window.
e View Standard Curve Fit Plot

e View Report (data, plot tables, etc.)
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Installation and Instrument Setup

Minimum Requirements

Computer

Windows XP, Windows Vista or Mac OS 10.4 or higher

For Windows Pentium III (or compatible) Processor
(500 MHz or higher)

For Macintosh Power PC or Intel Core 2 Duo Processor
(700 MHz or higher)

1 GB RAM (512 MB RAM)

1 GB Hard drive space

CD-ROM-readable Drive

Keyboard

Mouse

Monitor XGA resolution (1024 x 768 or higher)

Bio-Rad xMark Spectrophotometer or iMark Microplate Reader

Cables and Connections

USB 2.0 is required to connect from the computer to xMark or iMark. Use the USB
cable provided, or purchase from any computer store.

For Windows® Users:

1.

Insert the software CD into the CD-ROM drive. The installer user interface
displays.

Click on the software installation icon to launch the Microplate Setup
Wizard.

Follow the on-screen instructions.

When the installation is complete, click Finish.
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For Mac Users:

1. Insert the software CD into the CD-ROM drive. The installer user interface
displays.

2. Drag the Microplate Manager 6 icon from the CD folder to the Applications
folder on your computer hard drive.

iMark Reader Instrument Setup

1.  Turn the iMark reader on.

2. Enter a five-digit password on the iMark keypad to enable remote control
for iMark.

3. Select New Experiment from the File menu. An empty template displays,
and the File Menu displays expanded choices.

4. Select iMark from File > Select Reader.

Page Setup,..

Prink...

A list of filters installed in the iMark are automatically sent to the computer when
iMark is selected. The available filters display in the Wavelength area.

- Instrument Setup 3

Reader: iMark

Reading Mode: | Endpoint  ~ |

Read Speed: | Fast
Wavelength
(&) Single  Measurement Fiter 415.0 |

(O Dusl  Reference Fiker 2
; i 450.0
Dual Wavelength Operation | 100’y

[] Pathlength Correction

Mix Time: |
0-999(s)

[[] Autosave Reload Filter

[[] Custom Report Template: |BSE ~

Mix Speed: | L
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» If filters are added, removed, or their positions changed, the changes must be entered
on the iMark reader keypad, so that filters are displayed properly in MPM 6.

Entering Filters

On the iMark Keypad:

1. Click the Edit button.

2. Press down arrow button 2 times to select Filters, and press the Enter button.

3. Using the keypad, select numbers by using arrow buttons to move through
positions 1-8.

4. Press the Enter button to save settings.

5. Press Main button to put reader back into ready mode.

In Microplate Manager 6:

6.

Click Reload Filter on the Instrument Setup dialog.

= Instrument Control... E]

Reader: iMark

Reading Mode: v
Read speeds

tWavelength

(3 single  Measurement Filter 415.0 %

(Dual  Refersnce Filer 2

Dual Wavelength Operation

[]Pathlenath Correction I:l
Mix Time:
0-590(s) [0 ] mixspeed:
[] Custom Report Template: |ESE v
Ready ko start
Start Read
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xMark Instrument Setup
1. After opening MPM 6 for the first time, choose New Experiment from the File

menu.
Select xMark from Select
3. Select the Reader tab. In

up spectral values from 200.0 — 1000.0 nm.

Reader.

the Wavelength area, set

Instrument Setup

Readsr

(® Single
() Dual

Mix Time:
0-999(s)

[] Autes

[] Pathlength Carrection

[[] Custom Report Template:

| Incubator Shaker Cnly

Page Setup...
Print..

Print Preview. ..

Exit

3

Reader: xMark

Reading Mode: | Endpoint v

Wavelength

Mzasurement Filter

Enter 3 wavelength
[0 ] 2000-1000.0 m

1
[0 | mixspesd: Mix Type:

ave

Reference Filker 2

Dual Wavelength Operation

BSE -

4,

Reader || looubator || Shaker Orly

© sekto opr IneuD0tor Fonturms OFF 30 mn afer
2 is hunedl off

OSHwON  Temperature Set Ponk(C): | 25.0
(Erker & tamperature from 25.0 - 45.0 C)

Cex ) (o

Set up temperature parameters in the Incubator tab, if the incubator is required.

Instrument Setup 3]
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5. Select the Shaker Only tab to set up mixing parameters (xMark only).

Instrument Setup &‘

Reader Incubator || Shaker Only |

E”j;ggz‘:)’ [0 | MixSpeed: Mix Type:
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Quick Start
Setting Up an Experiment

1. Launch software from the desktop shortcut.

2. Click on the New Experiment icon or choose File > New Experiment to
set up a New Experiment.

3. The program title bar displays “No Data - Protocol : Untitled”.

4. Select the available instrument under Select Reader.

iMarlk
7w xMark

Page Sefup...
Prink...

Prink Preview. .,

Exit

5. Choose Plate Size (xMark only). The default is 96.

MPM 6 - No Data - Protocol: Untitled

File B - Window Help

New Experiment Ctrk+N
Open Ctr+o
Qpen Protocol
Open Sample Protocal »

12
Save Ctrs o4
Save As... 48
Save Protocal... .
Clase 384
Expart Custom Report... 1536
Export Report... TERASAKI
Expork Data. ..
Impark Data, ..

10



Quick Start

Open a saved protocol or set up a new protocol (by setting up a template, and

selecting the instrument, assay info, analysis options and print options). Refer to
the

Instrument Controls

1. Click File > Read New Plate. The Instrument Controls dialog displays.

2. Under the Reader tab, set the Reading mode: Endpoint, Kinetic, or
Plate 2-1.

-Reader: iMark-

Reading Mode: | Endpoint w |

Endpaink

Read Speed: [Ni=s
Plate 2-1

If you are using an xMark, Spectra is another Reading mode option.

3. Select the other Reading options:
e Read speed (iMark only)
e  Wavelength (nm) and single / dual
e Mix time & speed, and mix type (xMark only)
e Pathlength Correction’

'Pathlength correction is used to calculate the OD (or % transmission)
for each well, normalized to 1 cm fluid depth (d) in each well.

lem

D = %x OD
lem dlem) sample

11
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Incubator Controls
Under the Instrument Control dialog box, select the Incubator tab (xMark only)
1. Click the Set to On button.
2. Enter a Temperature Set Point.

3. Click the Monitor Temperature button if you want to monitor the
temperature continuously.

Resder | Incubstor | Shaker Orly

oF [neubator Fan turms OFF 30 min atter

©
D =etie incubator is turned oft.

@SettoON  Temperature SetPork(C): | 25.0
(Enter & temperature from 25,0 - 45,0 C)

Losd Flste Eject Plate

Temperature Monitor

St Incubator on 25.0 Cusrent Temperature(C): 25.3[25:0  Incubator: ON

You can also activate the Temperature monitor from the File menu. This window
regularly monitors the xMark temperature status, listing the current temperature &
set temperature and whether the incubator is on or off.

Shaker Controls
In the xMark, the shaker can be set to mixing mode, with no plate read.

Hetoent | L % Mete | e %

12
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Reading Microplates

After all Instrument settings have been completed, press the Start Read button to
read the plate.

Data analysis results can be viewed, changed, saved, and printed after raw data are
received from the instrument. See the Analyzing Data
Using a Standard Curve and the Analyzing Data Using Cutoffs sections.

13
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Data and Protocol Files

The following table explains how protocol and data files differ, and describes the file
types MPM 6 uses to save each one.

Protocol

.pro is the extension for a protocol file.

A protocol file includes all the settings
for reading a plate (measurement
wavelength, shake, runtime, ...) and all
the settings for analyzing the data
(template, data transformations, type of
curve fit, plot options, cutoffs, custom
report options, ...).

When protocol files are defined and
saved, they become an independent file
and can be used as a guide for many
assays.

Since a protocol file contains no data, it
cannot be used alone to generate data
analysis results.

Changes to a protocol file are not
reflected in any previous data files based
on that protocol. A new Data file must be
created using the revised protocol.

Data

.mpl is the extension for a data file.

A data file contains endpoint or kinetic data for a single
plate and the description of the assay (read mode
used, measurement wavelength, run time, plate ID,
data, conc. unit, other info) and a protocol and
template. For Dual Wavelength, the data file contains
the data for both wavelengths.

When a data file is created, a protocol can be defined
and saved within the assay, or an existing Protocol File
can be used, modified and saved as part of the Data
file.

A template must always be present in a data file order
to see any Result Data or Data in the Table.

Within a data file, you can choose “Save Protocol”
from the file menu to save changes made to a modified
protocol or created a new protocol file.

File Storage by Operating System

For pre-Vista Windows PC computers:

The program files are stored in the default location

C: \ Program Files\ Bio-Rad \ Microplate Manager 6

For Vista PC Computers:

The files installed in Program Files cannot be modified. This includes the Sample
Data & Sample Protocols folder. Therefore, user-generated data & protocols are

stored in a different location.

14



Data and Protocol Files

The Sample Data files are stored in the following default location:

C:\ Bio-Rad \ Microplate Manager 6 \ Sample Data
The Sample Protocol files are stored in the default location

C: \ Bio-Rad \ Microplate Manager 6 \ Sample Protocols
Newly-generated Protocol and Data files are stored in the default location:

C:\ Bio-Rad \ Microplate Manager 6

For Macintosh Computers:

The Data, Protocols, Sample Data & Sample Protocols folders are all installed in the
program application folder on the Hard Drive. These Data & Protocol file folders
can be moved, if desired.

Opening Files

To open an existing Protocol File or Data File, click on the Open icon in the Main
tool bar or Select Open from the File Menu on the Main Toolbar. Select the name of
the file you want to open, and click on the Open button.

Saving Files

To save a Protocol File, select Save Protocol or Save As... from the File menu. To
save a Data File, select Save or Save 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.

The Microplate Manager 6 program opens and saves files from the last-used
directory location.

15
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Data AutoSave

When the AutoSave feature is selected in the Instrument Setup Window, the data
will be saved automatically after each read (and will not be displayed). The file
name will automatically have the date/time and number of the read. This file name
can be changed later.

Instrisment Setup

Reader Inoubstor Shaber Ondy
Reader: xMark

Reading Mode:  Spactra ¥
Woarnslength

Range: Z00.0 - 10000 m

Shortest Winvelengthinm): et
Longest Wirvekengeh{nen: 500.0
Wianalength Increments{nmj: 108
Magdundmant, Wl Rangs

Start Wel (e.9. ALk

End Wel (2.9, C12}:

[Tl Pathbength Corr ection

[#] PuskoSave

=

Importing and Exporting Data

Microplate Manger can import or export data to other programs which accept.xls,
.csv, or .txt file types.

- Import Setup
Importing Data Format
In order to view data from previous versions, (%) matrix
data must be imported into MPM 6.
) row
1. Open file in Microplate Manager o
version 5.2.1 or lower.
Mo, of rows preceding data: 25
2. Chopse .File > Export "Name of file", 855, oF Gilosns prepeding toke |0
destination, and the suffix ".epc" .
Click Save.

16



Data and Protocol Files

3.

Change file Extension from ".epc " to

In Microplate Manager 6,

1.

N e w N

Choose New Experiment.

Select File > Import Data

.CSV

Select File > Excel file type (*.xls,*.csv,*.txt ) , and click Open.

In the Import Setup dialog, click on Matrix.

Enter the # Rows preceding data.

Enter the # Columns preceding data. Click OK.

The Raw Data displays. Save file in Microplate Manager 6.

Importing Data from Excel

MPM 6 will import Excel files using *.txt, *.csv, or * xIs format.

1.
2.
3.

5.

Choose File > New Experiment
File > Import

Specify the format of the Excel data:
Matrix, Row or Column

Specify the number of rows and/or the
number of columns preceding the data.

Click OK.

(No data will be imported if incorrect number
of preceding rows and columns are entered.)
Data will be imported and displayed in the Raw Data window.

Entering Data Manually

Click on the New Experiment icon on the main toolbar. A window showing a plate
with "None" in all the wells appears.

farmat
@) inatrix
row
{7 calumn

Ma. of rows preceding data: 2

Mo. of calumns preceding data: 1

You can copy and paste from another program such as Excel. This is the easiest way
to manually enter data.

17



Data and Protocol Files

Single-Click on the first well of the range of
data and paste. The entire range of data will
be pasted into the matrix. (Do not Double-
click on the well for pasting data.)

A Hone / Hone
B Hone Hone Hone
C Hone None Hons

Data can also be entered into the program by typing from the keyboard.

Exporting Data or Reports

Both raw data and result data can be exported to Excel from Microplate Manager 6.

Exporting Data
1.

2.

18

=" Export Setup

Farmat

Click on the Export Data icon on the main toolbar and name the file to be
exported. The Export Setup window will appear:

Select the type of data and format to be used in exporting and click OK.

@i
) row
" column

Mo. of rows preceding data: o |

—
Mo. of columns preceding data: |0
| SES—

(%) Raw Data () Result Data () Both
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The exported file will be saved as an Excel (.xIs) file.

Exporting Reports

1. To export data in a report format, including table or matrix headings, select
the desired items such as Info, Plate Data, Standard List, Result List, etc.
from the list in the Content Selector window under the Edit menu.

2. Choose File > Export Report, name and save the report.

An example of an exported standards table from a Percent B/Bo Assay is shown
below:

S E e D E F G
| 1 |Standards Report:
| 2 |Std# Conc (ng/r Well Replicates Mean % B SD %CV
| 3 | 1 7.8 E3 90.766  90.871 0.148 0.163
| 4 | F3 90.976
| 5 | 2 15.6/C3 88.877  89.087 0.297 0.333
| 6 | D3 89.297
| 7 | 3 3.3 A3 87.618  87.723 0.148 0.169
| & | B3 87.828
| 9 | 4 62.5 G2 84.47 84.68 0.297 0.35
| 10 | H2 84.89
| 11 5 125 E2 77754 78.279 0.742 0.948
12 | F2 78.804
[ 13| 6 250 C2 69.36 69.675 0.445 0.639
| 14 | D2 69.99
15 | 7 500 A2 61.175  60.965 0.297 0.487
| 16 B2 60.756
| 17 | 8 1000 &1 54879  54.66% 0.297 0.543
18 H1 54.46

19



Setting Up a Protocol

Exporting Custom Screening Reports (BSE, TSE,
TSE, NSP)

(Windows PC only, using Bio-Rad custom Excel templates BSE, TSE, TSE(NSP)...)

The Custom Export feature under File menu is for automatically exporting data and
generating a Screening Report for a series of Bio-Rad Platelia BSE and related
detection Kkits.

This Custom Export feature is used together with the BSE (and related) Protocols in
the Sample Protocol folder and the “Custom Templates” folder in the Microplate
Manager 6.2 folder. The BSE Custom Template is included with the Microplate
Manager 6.1 software, and Custom Templates for other kits can be purchased
separately.

These Custom Templates are for a Microsoft Excel workbook, with built-in
calculation functions for reporting the results from these kits. Microplate Manager
6.1 automatically generates a Screening Report using the data from a microplate
reading.

Procedure for Custom Export Reports

1. Prepare a 96-well microplate according to the instructions in the BSE (or
related) detection kit manual.

2. Open the corresponding BSE (or other) protocol (located in the Protocols
folder) in order to perform a dual wavelength (450-620 nm) read as
specified in the protocol.

3. If creating a new protocol, enter the requested label information (i.e.
Technician, Plate ID, etc.) in the window that appears. This information will

appear in the BSE report.
Plevrie Enbes the (e rod inf ormation i the Dollawing fieke

e chok O ba procesd

Textiucian

4.  Read the Plate or Open a previously-read BSE plate.

20
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9]

Select File >Custom Export.
6. Select desired Template (which contains the built-in calculation functions
for reporting the results for this kit).

Custom Template

Fleasa choose the proper template

Y
sl 000 [

EEE

7. Once the Template is selected, the program will automatically open Excel
and display the correct Screening Report. The BSE (or other) Screening
Report will be saved automatically with the name that was entered.

BSE Custom Screening Report

This BSE (or other) 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.

4 Anatysis 5;:;;?;" Report

The Analysis Settings Worksheet contains settings for control validation and cutoff
criteria.

The cutoff criteria constants, ki, k2, k3 can be changed to modify these cutoff
values. These are the only constants that can be changed in the Workbook. All other
data fields and calculation functions are password-protected and unchangeable.

[Fc valigation Cutoff Criteria

Walid{PC) »= i POS Cutafl = (MC + k1) * k2
IF'-l- > i.00 00 HEG Cuteff = (FIE + ki) * k3
k1= 0210

K= 100

k3 090

Mote: Tha valwes for k1, k2 amd k3 can be changed
Thie defaul values for k1, k2 and k3 are 0.210, 1.00

and 0.90 vespectvely

The Report Worksheet contains the raw test data from the microplate reader. The
Report is a single sheet printable format. It has four sections: the Information

21
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Section, the Control Validation Section, the Cutoff Values Section, and the Matrix
Data including the Sample info.

In the Information section, the report template, technician, plate, reader, and reading
parameters are given.

i B C D E F G il I J K L I

[={[aZ2T.Tsl ESE Screening Report

The custom report template is uniquely identified with a name, part number and
revision number. Each custom report template is released as a controlled document
with its own part number and revision level. All validation procedures and results are
included with each release.

In the Control Validation Section, the results for the positive and negative controls
are given, as specified in the Analysis Settings Worksheet. The number of valid
controls and the mean absorbance value for each control group (positive and
negative) are shown. These values are highlighted in red, if the control group has
failed validation.

Contral Valldation

Hegatie Comrols
|Critoria.  WalidNE
B = 15 AN G <= 84" BIE AR NP == R ® NE
MECH = WNCi »= 0 0790
Result  Valid{ME) =
IaariMC) = 0.1330
Eadeeg Sonbiela
|Crteria:  Vahd[PC) »= 2
P> 1
Ragult Valid|PCl =
NMearn{PC) 3.8530

The Calculated Cutoff Values for identifying the positive, negative and indeterminate
samples are shown in the third section. These are calculated as specified in the
Analysis Settings Worksheet.
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Cutoff Criteria
RS POS Cutoll = (MC +0.21)" 1 POS Cuteff 2= 0383
HEG HEG Cutol = (NC +» D21} 08 HEG Cuboff « 0.308

i Cutod |POS Cutolf, HEG Curtoff]

The matrix of the 96-well absorbance data, including the well identifiers, is shown in
the fourth section. Positive control wells (PC1 and PC2) and negative control wells
(NCI1 through NC4) and their absorbance values are shown. Controls that do not pass
validation are flagged in red with strikethrough marks. Each sample well shows the
result (POS, NEG or ???) and its absorbance value. Wells flagged with a * *** are
out of range, and blank wells are unformatted.

E 10 12
0Ty | esz 0200
1EG \EQ MET
o.bE | 0188 [REL

EQ HEG NEQ
gt | aaEd R
1EQ lEG LED
[EE N IERET 0185
IEG NEG MEG
Qe 0158 0278
IEG 1EG IEG
nis 3 0.20s
MG EiS NEG
iz [ 11m 0.188
MG | HEG MEG
0177 | n1a3 0220

£G HEG MNEG
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Setting up a Protocol

Setting up protocols automates your test processes. Parameters for frequently-run
assays can be set up and saved once, and used whenever the assay is performed.

To set up a assay protocol, follow these steps:

1. Setup a Template
2. Select Instrument Setup settings
3. Select Instrument Controls
4. Enter Assay Info
5. Select an Analysis Option
6. Select Report Options
7. Name and Save the Protocol
A template must always be
2 _ present in order to see any
oo [ [ COMOURE ~— Result Data or Data in the
1 2 3 4 \ Table.
A s00 31.3 S0l 305 ‘
B S0 a3 S0t _,,i/ Define blank as # on the
. . template: to have it
automatically subtracted from
D 250 15.6 502 H raw data. In Result Data view

the blank is subtracted.

24
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Setting Up A Template

The template defines the identifier locations for your plate data. A template must
always be present in order to see any Result Data or Report window.

The template controls allow you to edit your template, as well as to enter equations
and dilutions. The controls are available as menu items, or as icons under the
Template Window toolbar.

Click on the Template icon in the Main toolbar or choose Template under the
Window menu to open a template.

&« ORXROOM O

Blanks, standards or sample identifiers are entered in the template for each well.

503 Samples Begin Sample IDs with an alphanumeric letter, for example,
POS or NEG (positive or negative control), or MAX (well
with a maximum sample value). Any long sample ID or
barcode can be entered. Sample wells are shown in blue.

50 Standards | Enter standard concentration values as positive numbers.
Standard wells are shown in red.

# Blanks Enter the number sign, # (shift 3) for each blank well. Blank
wells are green with #. The average of all blank wells with
“#” will automatically be subtracted from the raw data.

A second blank can be defined as BLK, if desired, and
equations can be set up to do the subtraction. (see Percent
Control Assay Tutorial on page 82)

Unused Leave unused wells empty.

D Wells

To fill in a template, click on a well and enter identifier for that well. To move
from well to well, use the arrow keys or the tab key.

To use the Fill features, highlight a section of the template and select Fill Down,
Fill Right, or Fill Series.
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To highlight the entire plate, choose Select All under the Edit menu. To clear the
template, press the delete key.

To re-size Template columns, in order to display long ID names, position the cursor

in the column number at the top of the window and drag it to the right.

To AutoFill a series of identifiers that begin with a number, highlight the area to

be filled in, click on fill a series icon. In the Fill Series window, enter the desired
concentration or dilution factor. Enter the number of replicates and select the fill

direction. Click OK to fill the template.

Entering Equations

To enter Equations:

click Template View icon. Select Equations.
or choose View > Equations in Main menu.

See the Quantitative ELISA Assay Tutorial section
for more information on how to enter equations.

Equation Editor

1. Erter name n popup b precs anter.
2. Enter al squstions o be used Weh ths name.
P e st fir ach e, ool dann Airme St

Fill diraction: (¥ Down () Right

B Fill Series... [X]

A Il |
Std Conc/Dilution factor; ;2.U|_|

# of replicates: !3 !

Tonemave equation narme, select name b ress Toamove Equsion’,

@ = Cuament Wakue of 3 el
Ees B s

Sandads: Eebe "losns” ag. 1500
Sampies Enter ldenier e.0. 502

&) (e

Dofat] - )
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Entering Dilutions

Dilutions can be entered for any sample well
(except for blanks or standards).

To enter Dilutions:
1. Click the Template View icon.

2. Select Dilutions, or choose View >
Dilutions in the Main menu.

In the Dilution window, the default is all the wells

ii7h

Template

Equation

Template [Equation

Template Dilution

are

filled in with 1.0, indicating that the dilution is one (no dilution).

The dilution factor is the ratio of 1 to the value entered. For 1:2 dilution,
enter the dilution factor as 2. For a 1:100 dilution, enter a factor of 100.

In the Template/Dilutions view, the dilutions appear in the lower part of each well.

Entering and Formatting Experimental Info

1. Click on the Info icon.

2. Enter the Experimental Info for each plate read (title, operator,
concentration unit, or comments) to save this info with the protocol.

3. Add Labels or Customize the Label fields in the Info window by clicking on

the Format Info icon in the Info window.

i run#23Info =1
Title e BfBa |
Pratocol  B-Bo Assay.pro DatefTime 10/02/2007 10:48:29
Plate D |run#23 | Detection Plate |

Technician |Kristin A. Ruzzi | Detectionlot |

Conc Unit :Efnj\l i

Comments

NSE is non-specific binding well
MAX is maximum binding well

purpose: to compars all wells to the maximum binding well
and convert data to percent of maximum binding well
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Select up to 6 Custom Labels from a pop-down menu by selecting one of the items in
the list, or by entering a new Label ID in the edit field.

The selected Labels will appear in the Info Window and will be saved in a Protocol.

Custom Labels can also be set up and used for Custom BSE (or other) Screening
Reports.

= Info Format Editor 57(‘

Info Format Sstup

Select Custom Labels for Info window,

Choose item From popup, enter text, or leave blank.

[Technician] v | [Detection plate] v

; [Technician]
[Detection Lot] 4 (O Plate]

P
[Plate ID]

Select and Customize Curve Fit Plot

1. Click Curve Fit icon to select desired Curve fit.

[ Curve Fit Plot

A

e L% Linear .

100——. Zero-intercept Linear

Semi-Log

1 Log-Log
. Quadr atic

90 Logit-Log

4-Parameters

S-Parameters

Cubic Spline

a0 Point-to-Point

2. Click on the Customize Plot icon.

Customize Plak 1
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3.

In the Curve Fit Plot Editor, select Auto/ Manual Scaling, Number Format,

Axes labels, etc. for Curve Fit Plot.

Fit Plot Editor

i Plat § semxs | v-Axs |

Chart:

Chaose Color Symbel Line

Data Paints =

curveFitline ] [None | [soid

User Input X or Y value to be calculated from curve:

(@ % Value ‘
O ¥ value ‘

[kdcre ¥ [tene

|
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Setting up the Report Contents

30

1.

Click Report Icon in Main Toolbar.

Click the Select Report Contents icon, ﬁj

and then, select the Select Table Columns icon | !

from the Results toolbar.

Select contents (Raw Data,
Results Data, Plot, Info,
Samples Table...) to include in
the report by moving items up to
the top section of the list and
arranging them in the desired
order.

Select columns (Standard #,
Well ID, Concentration,
Absorbance, etc.) to be included
in the Standards and Samples
Report Tables, and arrange in
the desired order. Select Sort
parameters and Sorting
direction.

I Content Selector

Report Content
Move items up or down
to select items and change order
Info
Raw Daka with Template
Result Data with Template
Standard Curve Plot
Fitting Info
Standards Table
Samples Table
===Include Items Above===
Template
Transform Equations
Dilution Factor
Raw Data
Resulk Daka
Summary Repart
Transform Equation Info

[ Move Item Up ][ Move Item Down ]

+" Columns Selecter
Pr—

ns ‘ Sample Columns

X

Columns for Standards Table
Move items up or down
to select items and change order
Std #
Canc
well
Replicates
Mean
sD
FalV
===Include Items Above===
Ext. Cutaff
Back Calc
Cutoff

Mave Item Up ] [ Mave Item Down ]

Sorted By: |Std # ~ | [JDpesc
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R_

5. Click Format Report Editor icon =

in the Report toolbar to format

the report with titles, number format, headers and footers.

-] Report Format Editor

Report Format Setup

Header
Left: Center:
:[FI|E name] :v“[pratocol name]
Foater E
Left: Center:
;[Deltasoft version] :v“
Header Font 1 rBody Font
Font: Size! Font: Size:
Arial :vfm'v;‘. Arial :v-10§4v

Number Farmat

User Defined Name

User-defined response name  Name:

[] Scientific Mumber Format  Decimal Position: | 3

Right:

" i{[dataftlme] |> |
Right:

[ [pags #] v

1 Footer Font

Font: Size:
arial w10 v |

B/Bo

Saving the Protocol

Bl MPM - Data: B-Bo.mpl -

File Window  Help
Mew Experiment Chrl-+M
COpen Chrl+0
COpen Protocal
Open Sample Protocol ]
Plate Size 3
Save Ctri+5
Save As...

Save Protocol. .. %

Close

1. Choose File > Save Protocol.

2. Name the protocol and click Save.
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Analyzing Data
Using a Standard Curve

The standard curve is a plot of the concentration of the standards you have
designated in the template (on the x axis) versus the readings from the instrument (in

32

OD units for an endpoint experiment (on the y axis).

Microplate Manager 6 provides the following types of curve fit options:

e Linear

e  Zero-intercept Linear
e Semi-Log

e Log-Log

e Quadratic

e Log-Logit

e  4-Parameters

e  5-Parameters

e  Cubic Spline

e Point-to-Point

To perform a curve fit and display the curve fit Z
plot on the screen click on the Curve Fit Plot

icon and select the desired curve fit by clicking on the
Choose Fitting Function icon.

If a transformation has been applied to the template, then
the values plotted in the standard curve will be the
transformed values.

The mean value of the replicates of the standards, and not
the individual values, are used in the calculation of the
standard curve.

fix)
Linear
Zero-intercepk Linear
Semi-Log
Lag-Log
Quadratic
Logit-Log

® 4-Parameters
S-Parameters
Cubic Spline

Point-to-Paoink
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Standard Curve Analysis Options

Linear Fit
For a linear fit, the best straight line is fitted to the data points, OD's (response) (y-
axis) vs. the standard concentration (x-axis). The equation of the line has the form

y = Intercept + Slope * Conc
The calculated intercept, the slope, the correlation coefficient (r) and chi® values of

the line are shown below the plot.
Fer

[ piting

0.7

hhsorhan

01

hiz=ll Oll, RMS=1 056
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Zero-intercept Linear

In the Zero-intercept of analysis a linear fit is used, but the intercept is set to Zero.
This method of analysis is useful for assays which have a linear response to the

concentration such as protein assays or other assays.

—
] o
0.7
L.
0.6
0
*
P
04
3
j:
1.3
° -
0.2
. -
.1 T

[\Jsing Standard Data Set from Current Flate.
Linirar Fit Y=slopem

d =0.001+-0.000

hiz=ll Oll, RMS=1 056
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Semi-log Fit

When Semi-Log is selected in the Curve Fit dialog box, a plot of the response (y
axis) vs. the logarithm of the concentration (x-axis) is obtained as shown below:

File Edit View Window

sy ]

121

Sermi-log Fit: Y=slope*Log(d+intercept
intercept=111.970++2.739, slope=-17.970+-1.327
chi2=187 633, RME=3661, 1=-0 564

For the semi-log fit, the equation is:

y = Slope*Log;o(conc)+ Intercept

The calculated intercept, slope, the correlation coefficient (r) and chi® values of the
line are shown below the plot.

The semi-log standard curve fitting option should be used when a linear plot of the
data exhibits a strong curvature up or down.

35



Analyzing Data Using a Standard Curve

Log/log Fit

[ Fitting

1001

&8
4 100+
-]

1

T T
1 10 100 1000
conc

Log-log Fit: Log{v)=slope*Log:) +intercept
intercept=2.092+-0.019, slope=-0.109+/-0.009
chi2=0.003, RMS=0.014, 1=-0.954

The Log/Log curve fit option fits the best straight line to the data consisting of the
logarithm of the OD (response) vs. the logarithm of the concentration.

For the Log/log method, the equation for the standard curve is:
Log;o(y) =Intercept + Slope*Log;o(conc)

In the plot, the concentration and the OD axes are displayed on the log scale. The
calculated intercept, slope, the correlation coefficient (r) and the chi’ values of the
standard curve are shown below the plot.

The log-log option should be used when a linear plot of the data exhibits a strong
curvature up or down.

Quadratic
The quadratic function fits the best parabolic curve according to the equation
Y=A + Bx +Cx*

where A is the intercept, B is the slope of the curve at the intercept, and C is the
measure of curvature of the parabola.

The quadratic fit is most appropriate when the standard curve curves up or down.
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Log/Logit and 4-Parameter Fit

Both the Log/Logit and the 4-Parameter curve fit methods are based on the same
equation:

A-D
y = + D
1+ (conc/C)?
which can be expressed in the equivalent form:
logity =a + b * log;¢(conc)
where
logity =In (y'/1-y"), B =-b/In;y = slope at inflection point of curve
y' = (y-D)/(A-D) C = EXP(a/B) = concentration at midpoint between A & D

The difference between the Log/Logit and the 4-parameter curve fit options is in how
the parameters A and D (the asymptotes for conc -> 0 and conc -> oo, respectively)
are calculated.

In the Log/Logit method, the parameters A and D are fixed to the response of the
lowest and highest standards, respectively, and only the B and C values are fitted.
The Log/Logit method requires that at least one standard lies within the intermediate
range between the two asymptote portions of the S-shaped standard curve.

In the 4-parameter method, all 4 parameters A, B, C, D are fitted. The algorithm
used by the program fits the parameters A, B, C, D iteratively with non-linear
regression (Levenberg-Marquardt method) as described in Ref 2. The starting
values for the A, B, C, D parameters are taken from an initial Log/Logit fit. In
Microplate Manager 6.0 the 4-parameter logistic curve uses 2000 iterations. If the fit
does not converge in this number of iterations, the program will report fitting failed
and not display a curve.

In both methods, the B value is the slope at the inflection point or half maximum of
the curve. The 50% Value is the Mean Y Axis Value of the A & D asymptotes. The
C value is the concentration (X value) for the 50% Y value which corresponds to the
midpoint between A and D.
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The 4-parameter method is usually preferred over the Log/Logit method, because the
results for the 4-parameter method are more accurate.

B run 73 Frtng

Coreen e

In both the Log/Logit and the 4-Parameter plots, the concentration axes are displayed
on the log scale. The parameters A, B, C, D, the chi” values of the standard curve are

shown below the plot.

ﬂu
E‘K
=)

G
10

90+ ry

60+

5 T
1 10 100

conc

1000

Logit-log Fit: Y={4 DN +(IC)B)+D
|A=54.669, B=-1.949+/-0.081, 5=134.503+-6.919, D=90.871
chiZ=18.123, RM5=1.169
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Point to Point

In the Point to Point method of analysis, the data points are simply connected. No
fitting of the data points to a line or curve is done.

For reactions where there is a lag time or a plateau, it is often convenient to look at
the data using this plot in order to see the true linear range of the assay.

—
(] Fitting e B

[

100 200 00 400
.......

Using Siandard Data Setfriom Cument Plate.

i to Paint

Cubic Spline

Cubic spline is a piecewise polynomial approximation in which a set of data points
are joined by a series of curve fits. These multiple curve fits are smoothed by using
a cubic fit

y=Ax+Bx2+Cx3+D
This type of curve fit is less affected when any one of the standards has a poor value.

Because multiple curve fits are performed with this function, the fit parameters are
not shown with the graph.
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A minimum number of standards that pass certain criteria are required for each type
of curve fit. For the best results, always use more than the minimum number of
standards required to do the calculation.

If these requirements are not met, the Fitting will Fail.

Interpolation Using a Previous Standard Curve

40

It is frequently convenient to run one plate containing all the standards for a standard
curve and other plates having only samples. The plate may contain one or two or
more standards if desired.

The Import Curve feature allows users to run a plate containing only samples and
determine concentrations from a previous standard curve file.

To use the Interpolate from a Previous Standard Curve feature, read a plate
containing samples.

1. Click the Curve Fit Plot icon on the main toolbar. ;ﬂ
2. Click the Import Curve icon.
3. Choose the Standard Curve file you want to import.

Under the View menu, the current plate and the imported standard curve file are

displayed.

U tindon
4. Select the plate with the imported Current: Plate
standard curve. ® checkmark std plate lin regression.mpl

A standard curve will be drawn and the samples | & Linear

for the current plate will be interpolated using Zero-intercept Linear
this imported curve. Semi-Log
5. Click on the Report icon on the main Logteg —
toolbar to view the Table. Quadratic

. L . Logit-Log
Make sure concentration is included in the

Sample Table by clicking on the Select Table
Columns icon. Enter a concentration unit in
the edit field on the Info Window in order to

4-Parameters
S-Parameters
Cubic Spline

Paoink-to-Paint

have concentration unit included in the report.

It is possible to import more than one standard curve for easy comparison - I
between interpolated values for several standard curves.

The printed report will show only the samples and standards (if there are any) on the
current template.
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To obtain a printed standard table report for the imported standard curve, print the
imported standard curve file separately.

Customizing Standard Curve Plots

To customize the standard curve plot with axes labels or different X, Y ranges:

1. Click on the Customize Plot icon.

2. In the Plot Editor window, select the Plot Tab, to customize the color of
the lines or point size and choose grid line on or off. In the X-Axis or
Y-Axis windows, you can enter the X-Axis or Y-Axis labels, such as
Concentration or choose Scaling preferences.

3. Inthe Auto Scale option, the X,Y axes cutoffs are calculated automatically
by the program from the data. The axes are rounded off to provide
reasonable tick marks.

In the Manual Scale option, the user can enter the desired X, Y axes cutoffs.

Select the same axes cutoffs in order to compare similar plots for a given assay. For
log plots, the plot should span full log decades.

When Scientific Label Format is selected, the concentrations will be listed as
1.0E2, 1.0E3, etc. instead of 100, 1000, etc. The option is useful for very large
concentration ranges.

= Curve Fit Plot Editor

Y-Axis

Chart
Choose Color
Data Paints D
Curve Fit Line E

(%) X Value

¥ Value

User Input X or Y value to be calculated from curve:

Line

Symbol

|Fillzd Circle v [Mone V,

[Nane v| Salid ] V

[ ox

] [_ Cancel
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Equations and Calculations

Definitions of the statistical parameters calculated for a set of values <y> are
discussed below. For data sets with dilutions, the equations used in calculating the
weighted average of dilutions are also described.

e Mean

e  Standard Deviation, SD

o 9% Coefficient of Variation, % CV

e  Root Mean Square Error, RMS

e  Chi-square statistic value

e  Correlation Coefficient, r

o  Weighted Average of dilutions, Wt. Avg
The equations are:

e Mean=yvalue=<y>=Xvy;/n

y = measured response for measurement i
n = number of measurements

e Standard Deviation = SD = SQR (2 (yi-<y>i)2 /(n-1)) where SQR =
Square Root

e 9% Coefficient of Variation = % CV = 100*SD/<y>

e RMS = Root Mean Square Error = Square Root of (Residual Variance of)
Standard Curve, where a residual is the difference between an observed
value of the response variable and the value predicted by the regression line.
That is, Residual = observed y — predicted y.

Residual variance (Res. Variance) is defined as the weighted sum of the squared
deviations of data points from the fitted line divided by the degrees of freedom of the fit.

e Res. Variance = £ Wi (yi-Yi)* / (n-2) for a linear curve

e Res. Variance = £ Wi (yi-Yi)* / (n-3) for a 4-parameter curve

e W, =normalized weight of measurement (normalized so that sum of weights =
number of measurements, n)

Y; = corresponding y value on fitted curve
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A residual is the difference between an observed value of the response variable and
the value predicted by the regression line.

That is, Residual = observed y - predicted y.

The chi square value is a measure of how close the observed values are to the
calculated values. A chi value of zero means that the observed values are equal to the
calculated values. Likewise, small chi values indicate a good fit.

chi’ = SQR(X(y;-f(xi, ,))*/(n-np))
For a set of data points (y;, X;);
y = f(x, p) where p is a set of parameters.
n is total number of values; np is total number of parameters
Correlation coefficient r is a slope of least square regression line for linear plots.

The correlation coefficient, 1, is calculated for data pairs (x;, y;) with weighting
factors w;

1= wi(yrY) (x-X) / (E Wi (y-Y))'" (E wi (x-X))'"
X =Zwx/Zw;, Y =X wiy/Zw;

=3 W; IWiXiyi - ZWiX; Zwiyi / (EWiEwixi-(Ewixi)?) AEwiEwiy - (Ewiyi))
The r* (coefficient of determination) is often reported instead of r.

Back calc is the calculated concentration (x value) based on the calculated y value
for the curve.

OD is Optical Density (or Absorbance), the response values obtained from a reader
without pathlength correction. This is the logarithm (base 10) of the ratio of the
amount of incident light to the amount of light that passes through the sample.
Therefore an OD of 2.0 absorbs 10 times more incident light.

Weighted Average Concentration of Dilutions
The estimated error is calculated
Sy,pred = SQR variance, = RMS (y)

If a sample has been analyzed in replicates, the mean response of n replicate
measurements will be more reliable than an individual measurement. The Standard
Error of the Mean (SEM) of the response y is

SEM, =s,/SQR n
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Error of the interpolated concentration (conc,) is related to the error of the response
syaccording to

S conc = (O conc(y)/ 8y) sy

The estimated standard error of concentration (SEM,,,.) calculated from the mean
response of n replicates is

SEM.one = (I"conc(y)/I'y) RMS(y) / SQR n

The (I"conc(y)/i"y) depends on the form of the standard curve.
For a linear standard curve (for example),

Y = A + B* conc — conc(y) = (y-A)/B

(dcone(y)/dy) = 1/B

Wt avg conc = <conc> =X w; conc; / X w;

Weight w; = 1/(SEM,)*

cong; interpolated concentration for dilution 1

If there are replicate samples with dilution i, conc; will be the mean of these
replicates.

SEM,; is Standard Error of the Mean for conc;.
Example of Weighted Mean
For two concentrations with SEM values as shown,

100 £ 10
150 £ 50

the mean concentration should NOT be taken as 125. The weighted mean of these
two concentrations is 102, since 25 times as much weight is given to the value of 100
with the 5-fold smaller standard error value. When concn is calculated using the

<conc> =X w; cong; / T w;

with w; = 1/(SEM;)?



Analyzing Data Using Cutoffs

Analyzing Data Using Cutoffs

The Cutoff Result analysis options are used for assays including one or two controls
(and no standard curve). All the samples are compared to the cutoffs or controls.

To set up a Cutoff Analysis Report:
1. Click on the Result icon on the main toolbar.
2. Click on the Cutoff Report icon on the Result Window.

In the Cutoff Report Editor window, a user defines the cutoff values, Max High
(++), High (+), Low (-), and Min Low (--), for all the screening reports.

Max High and Min Low are optional cutoffs for setting up an intermediate range
beyond the High and Low values.

< | Cutoff Report Editor @

Cutoff Report:
oo /A template must

Auto Limits: O/ oD :
SR < always be present in
(%) User Defined Cutoffs:

order to see any Result

Max High (++): .
A o Data or Data in the
Low (NEG): (MC+0.21)%0.9 Table.
Min Lowy (=)
Enter an slgebraic expression (with +, -, *, or [},
numeric constants, or identifiers from the template,
Elank: Enter #
Standards: Enter "lconc” &.g. !500
Samples: Enter Identifier e.g. 502

In the two Auto Cutoff options, the Minimum OD/Maximum OD or the
0/Maximum OD, the values for the minimum and maximum ODs in the assay are
used as the cutoffs.

3. Click on the Choose Report View icon.
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The three cutoff display options in the menu are described here. Either two or four
cutoffs are used based on the user definitions in the Cutoffs tab window.

Gray Scale: In the Gray Scale window, the data values are shown
numerically and in shades of gray. Results equal to or below the lowest
cutoff are white, results equal to or above the highest cutoff are black, and
results between the two cutoffs are shown in shades of gray.

Cutoff Report: In the Cutoff Report chosen under the View menu, the data
values are shown as --,-, *, or +, ++ if four cutoffs are defined. If two
cutoffs are defined, the results are shown as -, *, or +. Intermediate values
between cutoffs are shown as (*). The report is also displayed in color.
High values are displayed in red, low as blue, and intermediate as white.

Extended Cutoff Report: In the Extended Cutoff Report chosen in the
View menu, the data values are shown as --,-, 0-9, or +, ++ if four cutoffs
are defined. If two cutoffs are defined, the results are shown as -, 0-9, or +.
Intermediate values between cutoffs are shown as 0-9. The report is also
displayed in color. High values are displayed in red, low as blue, and
intermediate as white.

Using Equations for Setting Cutoffs

High and low cutoffs can be assigned by numeric constants or sample or standard
IDs defined on the template.

Cutoffs can also be defined by equations for more powerful and flexible analysis

options.

Allowable arithmetic operations for cutoffs are:

+ for addition

- for subtraction

* for multiplication
/ for division

Parentheses () may be used.

Numeric constants can be entered in two forms:
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decimal (e.g.-2.51)
exponential (e.g.-2.51 E3 or 3.8 E-3)



Analyzing Data Using Cutoffs

Reference can be made to standard or sample IDs that have been defined in the
Template setup

e Standards: enter ! followed by concentration

e Unknowns: enter identifier

e Blanks: enter #
In all Cutoff equations, Microplate Manager 6.0 uses the averaged value of that
group.
Examples of valid expressions:

e U01

e (UO01+.1)/2

e (1100-110)*2

Cutoff Examples for Assays with Controls

Positive & Negative Controls — positive (POS) & negative (NEG) control well(s)
defined on template

e Low Cutoff: NEG
e High Cutoff: POS

% B/Bo — non-specific binding blank (NSB) & maximum or Bo well(s) (MAX)
defined on template

e Low Cutoff: NSB
e High Cutoff: MAX
% Calibrator —blank (#) & calibrator (CALB) well(s) defined on template
e Low Cutoff: #
e High Cutoff: CALB

% Control - non-specific binding blank (NSB) & control well(s) (CNTRL) defined
on template

e Low Cutoff: NSB
e High Cutoff: CNTRL
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Analyzing Data Using Cutoffs

Data transformed — viewed as a Percent (0 - 100 %)
e Low Cutoff: 0

e High Cutoff: 100

Using values from a Standard Curve — standards 0, 5, 10, 25, 50, 100, 250, and 500
defined on template

e Low Cutoff: !0
e High Cutoft: ! 500
Using an equation — sample (SAMPLE2) well(s) defined on template
e Low Cutoff: 0
e High Cutoff: (SAMPLE2-0.025)*100

Setting Up a Percent Control Cutoff
Analysis Report

Define the desired cutoffs in the Cutoff Report Editor window.

For example, the Max High is defined as > 85% of the control in all samples. The
other high and low cutoffs are defined as shown:

Cutoff Report Editor =

SIS Identifiers used in

() Auto Cutoffs: Minimum OD/Maximum OD

the Cutoff Report
() Auto Cutoffs: 0f/Maximum 0D Edltor muSt be used
(5) User Defined Cutoffs: on the templa te.

Max High (++): |[CNTRL*0.85
High (POS): CNTRL*0.75
Lo e

pnton - RE Templote
. . - 5
Enter an algebraic expression (with +, -, *, or [), o a C &) E
numeric constants, or identifiers from the template, -
Blank: Enter #
Standards: Enter “lconc” e.g. 1500 1 ¥
Samples: Enter Identifier e.g. 502
A
B ELE BLE
C CHTRL CHTRL
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Analyzing Data Using Cutoffs

The Control wells are defined on the template.

The resulting Extended Cutoff Report, is shown here with the high values shown in
red, the low values in blue and the intermediate values in white:

|  Extended Cutoff Report

CNTRL CHNTRL CHNTRL

+ + +

e

*To exclude an outlier well from analysis, double click on
*4 Template must bhe defined in order to see Besults View

Blank=0.002 Max High Cutoff (++): 85.000 High Cutoff (POI): 75.000 Low Cuf

well. To re-include wg

o 1 2 3 | 4 |
+=5.000 £=15.000 21.000 27.000 <32.000 30,000 <45.000
| 5 & 7 B g
I <51.000 <57.000 <63.000 <69.000 <75.000 *=75.000 *=55.000

1. To view the results in tabular format, click on the Report icon in the main toolbar.

oZomD)
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Analyzing Data Using Cutoffs

2. Click the Select Table Columns icon in the Report Toolbar..

3. In the Columns Selector window, move Ext. Cutoff Value into the included item.
Move the items up or down to select which items to include in the Report and change
their order. Select Sorted By Mean and Descending order.

" Standard Columns | 5ample Columns

Columns For Standards Table
Move items up or down
ta select items and change order
Std #
Conc
well
Replicates
Mean
5D
YoV
===Include Items Above===
Ext. Cutaff
Back Calc
Cukoff

Maove Item Up H Mave Itzm Down l

Sorted By: |Std # + | [Jbesc
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Analyzing Data Using Cutoffs

The information entered in the Info window is automatically listed at the top of the
Report.

DPata Analy=sis Report:

Sample » Mean % Ext. Cutoff
Well Replicates 5D HCW
D CHTRL Yalue
C1 99,629
CHTEL CZ 100.371 100.000 0.371 0.371 ++
C3 100,000
F7 97.032
uis Fg 97 .403 97.053 0.283 0.292 ++
F9 96.546
H1 93.692
uas Hz 94,991 94,310 0.852 0.651 ++
H3 94,249

Concentration unit information is displayed on the Tables and Curve fit Plot.
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Running Kinetic Assays

Running Kinetic Assays

Running assays kinetically has many advantages:

Kinetic assays are more accurate. The errors in endpoint assays such as the
time interval between substrate addition and reading in wells across the
plate, differences in the optical uniformity of wells, and the substrate
volume in the wells are eliminated.

Using kinetics, assay sensitivity is greater for competitive assays.

In kinetics the (acid) stop reagent and the decision to know when to stop the
enzyme reaction are eliminated.

Kinetics is more accurate since rate, but not necessarily endpoint
absorbance, is directly proportional to the limiting reagent concentration.

With kinetics, a broader concentration range is possible with fewer sample
dilutions.

In kinetics, the assay time and substrate incubation are shorter.

Reading a Kinetic Assay
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1.

2
3.
4

Click on the New Experiment icon or choose File > New Experiment.
Choose File > Instrument Setup.
Select Kinetic in the Reading Mode pop-up menu.

Select the desired kinetic parameter, Rate or Maximum Rate from the
Kinetic Mode popup.

In the kinetic mode, up to five different reading sets can be done successively. A
reading set consists of a number of times a plate is read, the delay between each read
and mix time, or before each reading.

To activate a reading set:

1.

2.

Click on the box next to the set number. Only sets that are checked will be
run.

Enter the number of reads in the Reads column.



Running Kinetic Assays

3. Enter the interval between the start of two consecutive reads in the Interval
column.

" Instrument Setup

[..fezder [ Dncubster | shaker Only
| -Reader: xMark

Reading Mode: | kinstic v | Kinetic
Kinetic Mode: | Rate " e ads 00l R MBI
L (hh:mm:ss) (s)
Wavskngth [ | [omoouo | o
(%) Single Measurement Filer | 450.0 | Enter a wavelength F - '-000600 ‘ ‘0 I
T 200.0-1000 0 nm L . -k
(") Dual  Reference Filter 2 | —
e 0| [oo:00:00 | 0 |
Dual Wavelength Operation i 7 e "
= | |oo:oo0 | 0 |
Pathlength Carrection e —— i
i L ¢ — ¥ |oo:oo:0 | o0 |

MixSpeed: | L w| MixType: | Linear | [JFirstonly

[] Autosave

The interval time is the time necessary for one read plus mix time specified.
4. Enter mix time, if desired.

In the above kinetic read example, the reader will do 40 readings with 30 second
intervals and no mix.

5. After the parameters are set, click the Read Plate icon to start the readings.

Analyzing Kinetics Data

When the raw kinetic data have been collected, a Kinetic Plots screen will appear.
This shows response versus time plots for the reactions in all the wells.

.:-'—"_/_ﬂ_/_'_'d

The raw data are shown in the initial displays as the total run time, beginning from
time O to the end of the run time.
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Kinetic Zoom Plots

Zoom in on a range of wells or a single well in the Kinetic Plots display to get an

enlarged view of the plots.

To zoom on a single well:
Right-click on the desired well.

[ ]
eoe O3 Raw Data
{JL=]
5
4
3 et
o v
= B L
- o ¥
E .
2. P
3 -
3 -
o 3 s
. -
[
PO S
.-
1 = e
!
o
|
"
7
o
o 200 400 £00 800 1000 1200
timecs)
Rotesdel 415 /.1 06%e00/min, interceptsP4l s/ 22 J6tm00
chiZe8, 195, PM5-0,072, rA2-0.993
* Control eclick 1o 700m in/ ot " Config Chast_. )

To return to the display of the whole plate:
Right-click in the plot and click on zoom out.

[ ]
To zoom in on a range of wells:
eo0e O paw bata
B
5 6 7
L1

Kinetic Mode: Rate

* Conrol+click 1o 700m im/ou

{_Contig Chast... )

Shift-drag over the desired range.
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Running Kinetic Assays

To zoom in on a single well or return to the

1. Right-click in the desired
plot.
2. Select Zoom In to see

large view or Zoom Out to
return to the whole plate.

To change the plot properties, such as
axes labels and scaling, click the
Customize Plot button.

Viewing Raw Data at

rChart

display of the whole plate:

Curve Fit Plot Editor

| xais | s |

Choose Color Symbal Line
Data Points [ |Filed Circle | % | Mane ~|
Curve Fit Line [l | Nane ~ | | 50lid |
User Input X or Y value to be calculated from curve:
(=) X Value |
(¥ Value |

Kinetic Time Points

To see raw data values, go to the View menu and uncheck Show Kinetics to return
to the Raw Data matrix.

At each time point the raw data values for the entire plate can viewed.

Click on the times pulldown menu in the right corner of the matrix and select the
desired time point to view the raw data for that time.

Wiavelengih | 4500%] | timets) |U = Edit Kinetic Parameters E|
-
10 1 3z
fi1 1
oo Kinati liysi =]
0,042 0,040 19121 INECC analysis paramerers
151 N # points For max rates: 3
0.032 0.033 .
18 Megative Kinetics: []
211 = egative FInelics:
0.037 0.033 0.059 Exclude data From calculation:
. . p Time = |00:00:00
This feature is useful to check the numerical
Time < 100:00:00

values for any of the data points in the kinetic
plots.

Response > (0.0

(SIS

Respanse = ;0.0

Minimum or maximum time or OD values can be set to exclude a lag time or other
outlying data.

e To edit the initial kinetic plots, click
on the Edit Kinetic Plots icon and

enter the desire time and OD range.
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Running Kinetic Assays

After the read is completed, data can be excluded from calculation by defining a new
time range or new OD range. Original data is not lost, but is not included in the
current calculation.

Defining Kinetic Parameters

Several alternative kinetic parameters can be used for analyzing the raw kinetics data
in the program:
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Rate - The kinetic rate (slope of the OD vs. time curve) will be calculated
by linear regression, using all the data points within the selected OD and
time range.

Set time or OD cutoffs on the data, to exclude part of the data from the
analysis. This is useful for excluding an initial lag time in delayed reactions
or for excluding the end of a reaction where the reaction approaches
equilibrium.

For reactions where the OD values decrease with time, the rates will appear
as negative values (negative kinetics). To change the values to positive
numbers, apply the transformation -1*@ to the data.

Maximum Rate - The Maximum Rate option is useful, as an alternative to
selecting the linear part of the curve using OD and time limits. In the
Maximum Rate method, the OD vs. time curve is segmented and a series of
linear curve fits are performed in order to determine the maximum rate.
The first segment starts at the first data point within the selected time and
OD range, the second segment starts at the second data point, etc. The
maximum rate is determined by evaluating all of these rate calculations.

The number of data points included in a segment is specified by the user

(# of points). If the # of points is equal to or higher than the total number of
data points within the selected OD and time range, a single regression will
be performed using all valid data points.

For cases where the OD values decrease with time (negative kinetics) the
rate values will be negative. To change the sign of negative values, apply
the transformation -1*@ to the data.



Producing Reports

Running Spectra Assays (xMark only)

1.

2
3
4.
5
6

Select File > Instrument Setup, Spectra Reading Mode.
Enter desired wavelength range and increment interval.
Enter desired starting and ending Well Range values.
Click Start Read.

Click the Raw Data icon on the main toolbar.

Click the Show Plots icon or select Show Spectra under the View
menu to view the Spectra plots.

1 e et =~k

omd

“sgptbnts mompint. | Corfg vt

Reading Terasaki Plates (xMark only)

Terasaki plates (60- or 72-well formats) are used for a wide range of applications
with sample volumes below 10ul, such as serological determination of HLA antigens
and HLA microtests.

The plates are treated to ensure a smooth hydrophilic surface for sera and cells. The
maximum well volume is 10ul. Terasaki plates are available from Greiner Bio-One
company (www.greinerbioone.com)

To read a Terasaki plate, select File>Plate Size>Terasaki. Choose either 60- or 72-

well size.

The selected plate size can be saved in a protocol. Alternatively, the set plate size
will remain as a default until it is changed.
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Producing Reports

Producing Reports

Content Selkector E‘

Report Content
Move items up or down

to select items and change order
Info
Fitting Info
Standards Table
Samples Table
===Include Items Above===

e <—/A template must always be

Transform Equation Info present ln Order tO see any

Dilution Fackar

Raw Dats Result Data or Report

Result Data
Raw Data with Template

Result Data with Template Tables'
Transform Equations
Spectra Chart

Kinetic Chart

Cutoff Report Infa

[ Move Item Up ][ Move Ttem Down ]

Setting Up Reports

To create a Report, click on the Report icon in the main m
toolbar, or select Report under the Window menu.

The Edit and the View menus include the options shown below: m Help
Infa

Window  Help |Template

Select Report Cantents  ||Raw Data
Select Table Columns Resulk Data

Set Report Format Curve Fitting Plat

A template must always be
present, in order to see any
Results Data or Data in the
Table.

Click the Report icon on the main toolbar.
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Producing Reports

Click the Select Report Contents icon in the Report toolbar.

.ﬂ Select Report Contents
L I Select Table Columns
— Format Report

Print Preview

In the Contents Selector dialog, move the contents items above or below the “Include
Items Above” line to select items and arrange the order.

1. Click Report icon in Main toolbar.

Bl Content Selector

Feport Conbenkt
Move Rems up of down

bo sadact Rams and change arder
Info
Foaw Data with Templabe
Ragult Data with Template
Sxandard Curve Plat
Fitting Info
Standards Table
Sampéss Tabls
2. Click Select Report Contents icon in the Report toolbar.

3. Click the Select Table Columns icon in the Report toolbar.

4. Select Columns to be included for Standard and Sample Table in Report
window.

59



Producing Reports

5. Select sorting option, Ascending or Descending Separate tabs for Standard
and Samples.

| |Columns Selecter .
| Standard Calumns | Sample Colurans |
rColumns For Standards Table—————————— rColumns For Samples Table:
Maowe items Up or down Mave ikems up or down
to select items and change order to select items and change order

Std # Sample 1D
Conc Well
well Replicates
Replicates Mean
Mean Cone
D SO (Conc)
Yl %CY (Conc)
Back Calc Ext. Cutaff
Ext, Cutoff ===Include Items Above===
===Include Items Above=== Cukoff
Cukoff Dilution

Move Ttem Up | [ Mave Ttem Down | (eonc <Dl

=
%CY
Sorted By: | Std # ~| [oesc SEM (Cone)
[ Mave Item Up ] [ Mave Item Down ]
Sorted By: | Mean - Desc

6. Click the Format Report icon in the Report toolbar.
In the Report Format Editor window:
1. Check On, User-defined response name.

2. Enter % B/Bo in Name Edit field.

rUser Defined Name

User-defined response name  Name: | % B[Bo

A section of the Report Standard and Samples Tables with user-defined name
‘%B/Bo” as a column header is shown here.
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Standards Report:

5td # Conc (ng/ml) Well Replicates Mean % B/Bo 5D SOV
E3 90. 788
T 7.8 90.871 0.148 0. 163
F3 90.978
C3 88.877
2 15.6 89.087 BERELE T 0355
D3 89.297
Data Analysis Beport:
Sample ID Well Replicates Mean % B/Bo Conc (ng/ml) 5D (Conc) %CV (Conc)
5 | 100.210
MAK 100.000 | ¢t * L *
D1 89.750
ca 89.717
518 89.507 16.596 2.822 17.018
DE BEIZE7
CE 88.248
511 88.458 26.279 2.£84 10.214
D& 88.&867

With Report selected under the Window menu, choose File > Print to print the

report.

Printing Reports

1. Choose File > Page Setup, to set margins and paper size and

orientation.

E Page Format

Page Setup

Paper size: |Lefter |w Page aorientation |Portrait |
Left margin: 0.5 Right margin: 0.5
Top margin: 0.5 Botkom margin:  |0.5

(8] 4 Cancel

2. With Report selected under Window menu & Report as the active
window, Choose File > Print to print the report.

i
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Or, click on the Report icon in the Main toolbar.

3. After setting up the report, click on Print Preview icon to preview
the entire report.

4. Click on Print icon to print the Report.

Experiment: Info

Title

% MA - Percent Maximum Einding (% B | Bo) |

Protocol  Percent Max Binding Assay.pro DatefTime 05/27/2008 12:37:32

Flste I run #23 |

Technician |K.Ruzzi

Conc Unit ‘ngfml

Endpoint Single 450.0nm_ Mix off Temp —-.-
Reader Model # iMark

Reader Serial # TEPOZ

Reader Yersion # 0,02,00 2007/05/15

Comments

MAX is maximum binding well & N3B is non-specific binding well
purpose:  to compare all wells to the mex binding well and
convert data to percent of max binding well (3 B/EBo)
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Customizing Reports

1. Click on the Report icon on the main toolbar.
2. Click on the Format Report icon on the report window.

In the Report Format Editor window, the mean response column heading in the
Report can be customized, for Results that have been transformed by equations. For
example, the heading %B/Bo entered here will appear in the report column heading
as “Mean %B/Bo”.

In this window, the Number Format for the report is selected. Scientific number
format will be used in the report tables and plot if this box is checked.

Decimal Position 3 indicates that 3 number digits will be displayed after the decimal.
Report Format Editor E‘

Report Format Setup

Header

Left: Cenker: Right:
| Fie name1 @l iotocoi sl [l dtettime) =
Fooker - -
Left: Certer: Right:
|iDeleasoft version] | Wpage 21 2
-Header Font: 1 rBody Font. -Footer Font:
Fonk:  Size: Foti Sz Font: S
Arial leor v | Arial 7";10 - Arial \”107 ~|

Nunber Forn
[] Scientfic Number Format  Decimal Postion: |3 |

User Defined Mams

[] User-defined response name  Name: |B/Bo
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Appendix

Quantitative ELISA Assay Tutorial

A tutorial showing how to set up an ELISA Assay, including a standard curve and
equations to transform the absorbance data into percentage values of the maximum
bound well, is given here.

1. To set up the protocol, Choose File > Instrument Setup.
2. Select Endpoint Reading Mode and the desired wavelength.

3. Open sample data file (Percent Max Binding Assay) with its protocol &
template.

C:\Program Files\Bio-Rad\Microplate Manager 6\Sample
Data

5 run #23 Template

Defining the Template A CXCONO®

1 z 3 1

Click the Template icon in the Main
Toolbar.

Blanks are defined as #. The average of
these # wells will be subtracted from all
the wells.

NSB are non-specific binding wells.

MAX is for the maximum binding well.

Tonemave equation narme, select name b ress Toamove Equsion’,

Dofat] - )

Defmt

B B R R

@ = Cuament Wakue of 3 el
Ees B s

Sampies Enber Jenther e.0. 502

&) (e
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Setting up the Equations

1. Click Template View icon, select Equation from popup.

2. Click Equation Editor icon. Choose % Max from Equation Name popup
to view equations to be applied sequentially to data.

@ - # subtracts mean of blank (#) wells

@ - NSB subtracts mean of non specific binding (NSB) wells
@ / MAX divides by mean of maximum binding (MAX) wells
@ * 100 multiplies by 100 to convert to % bound

rEquation Editor Setup

To add a new equation name,
1. Enter name in popup & press enter,
2. Enter all equations ko be used with this name.
To view equations for each name, pull down name popup.
Ta remave equation name, select name & press "Remave Equation”.

Equation Name: i°.-’o Mk v ‘ [ Remove Equation

~%o MAX

Blank @ - #
o il ]
- —

@ = Current Yalue of a well
Blank: Enter #
Standards: Enter "lconc" e.g, 1500

Samples Enter Identifier e.g. 502
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Selecting and Customizing a Curve Fit Plot
1. Click Curve Fit Plot icon in Main Toolbar.
2. Choose Fitting Function icon in Curve Fit Plot toolbar.
3. Select 4-Parameters from list.
4. Click Customize Plot icon in Curve Fit Plot toolbar.
In the Curve Fit Plot Editor window:
X-axis tab: enter:  Concentration

Y-axis tab: enter: % B/ Bo in the Axes label edit fields

Entering Experimental info

@

Experiment Info

Title: % MA - Parcent Maxirum Binding (% B | Bo)
Protocal  Percent Max Binding Assay pro DatsfTime 05(27(2006 12:37:52
Technician |K.Ruzzi Flate ID run #23

ConcUnit  |ngfml

Endpoint Single 450.0nm Mix off Temp .-
Reader Model # Mark

Reader Serial # TEPDZ

Reader Wersion # 0,02,00 2007/05/15

Comments

MAX is maximum binding well & NSB is non-specific binding well
purpose:  to compare all wells to the mex binding well and
convert data to percent of max binding well (% B/EBo)

1. Click on the Info icon on the Main Toolbar.
2. Enter name of assay and any experimental info.

3. Enter concentration unit ng/ml in the Info window. This unit will appear
in the header of the Report Tables.

67



Appendix

Dilution Data Assay Tutorial

1.

wok wn

An examp

Defining the Template

Setting up the Dilutions

Selecting Curve Fit and Customizing Curve Fit Plot
Entering Experimental Info

Setting up the Report

le of how to set up an ELISA Assay including a dilutions and a standard

curve is given here. The Report is customized to show interpolated concentration,
dilution factor, conc X dil factor, and mean concentration for the samples.

Open sample data file (Dilution Data.mpl) with its protocol and template

C:\Program Files\Bio-Rad\Microplate Manager 6\Sample

Data

1 Defining the Template

68

1.

Click on the Template icon in the Main Toolbar

@] Wil

2.

3.

Type 200 in well A1 and press Enter

Highlight area well A1-G2. (Click & hold mouse on well Al, drag
mouse to well G2, and release.)

Click on the Fill Series icon in the Template Toolbar

g2 Template




Appendix

5. Enter as below and click OK

Fill Series.... %]
Std Conc)Dilution Factor:

# of replicates;

Fill direction: ) Down (%) Right

[ Cancel H Ok ]

6. Type 0 in well H1 & H2 and press Enter.

Type SO1 in well A3 and press Enter.

8. Highlight area well A3-H12. (Click & hold mouse on well A3, drag
mouse to well H12, and release.)

~

9. Click on the Fill Series icon in the Template Toolbar

g2 Template

10. Enter as below and click OK

Fill Series. ..
Std Conc)Dilution Factor:

# of replicates;

Fill direction: (%) Down () Right

[ Cancel H Ok ]
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11. Below is the finished template

Template

G 3.125 | 3.12% B0z 504 308 08 310 31z 214 316 218 20

H o o =02 504 508 508 510 51z 514 Hl6 518 sz0

Blank: Enter #
Standsrds: Enter concentration a5 & nunber
Samwples: Enter identifier with alphanuweric as the first character

o Standards are defined 200, 100, 50, 25, 12.5, 6.25, 3.125, & 0.
o SO0I to S20 are all of the unknown samples to be analyzed.

2 Setting up the Dilutions
1. Click Template View icon in the Template Toolbar

2. Select Dilution from popup

i

Template

Equation

Templake/Equation

Template/Tilution
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3. Highlight area well A3-D3. (Click & hold mouse on well A3, drag
mouse to well D3, and release.)

4. Click on the Fill Series icon in the Template Toolbar
5. Enter as below and click OK

Fill Series. .. X
Std ConcDilution Fackor:

# of replicates:

Fill direction: (&) Down () Right

[ Cancel H Ok ]

6. Dilutions are filled in automatically by the Fill Series

B Dilution Factor

1 z 3
A 1.0 1.0 1.0
B 1.0 1.0 2.0
C 1.0 1.0 4.0
D 1.0 1.0 8.0

7. Click on the Copy icon in the Template Toolbar

i Template

8. Click on well E3
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9. Click on the Paste icon in the Template Toolbar

Template

10. E3 to H3 are filled

11. Highlight area well A3-H12. (Click & hold mouse on well A3, drag
mouse to well H12, and release.)

12. Click on the Fill Right icon in the Template Toolbar

¥ Template

1 2 3 4 5 6 7 8 L] 10 11 12

A 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
B 1.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
C 1.0 1.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
D 1.0 1.0 8.0 8.0 8.0 &.0 &.0 8.0 8.0 8.0 8.0 &.0
E 1.0 1.0 1.0 Lo 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
F 1.0 1.0 2.0 z.0 z.0 2.0 2.0 2.0 2.0 z.0 z.0 2.0
G 1.0 1.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
H 1.0 1.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Samples: Enter dilution factor(e.g. 1 for undiluted sample, 2 for 1:2 diluted sample)
Standard, Blank: Enter 1
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3 Selecting Curve Fit and Customizing
Curve Fit Plot

1. Click Curve Fit Plot icon on the Main Toolbar

o Zoa()m

2. Click Fitting Function icon in Curve Fit Plot Toolbar
T

| 414e)

3. Select 4-Parameters from list

fix)
Linear
Zero-intercept Linear
Sermni-Log
Log-Log
Cuadratic
Logik-Log
S-Parameters !
Zubic Spline
Faink-to-Paint

4. Click Customize Plot icon in Curve Fit Plot Toolbar

I fg |!ﬂ fx)
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5. In the Curve Fit Plot Editor window under Plot tab, select the Color,
Symbol, and Line style for the Data Points and Curve Fit Line.

<" Curwve Fit Plot Editor

L Plot i wopds | v-dds |

—Chart
Choose Color Symbol Line
Data Paoints - |Fi||ed Circle  w | |N|:une v |
Curve Fit Line E |N|:|ne b | |5|:|Ii|:| b |

User Input X or ¥ v¥alue to be calculated from curve:

v |
v [

[ Ok H Cancel ]
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6.

In the Curve Fit Plot Editor window under X-axis tab, enter
Concentration for the axis label. Set the Range to Auto.

=" Curwe Fit Plot Editor,

- Ais

fixis Lable: |Cancentration

Range

() Aoba Minimum |

() Marwal - Maximum

Mumberirg

iz Numbers Displayed

[ Scienkific Mumber Format

Scale

() Log [ Gridlines
() Linesar Majar Tick On

Minor Tick On # Tick: |4 |

7. In the Curve Fit Plot Editor window under Y-axis tab, enter

Absorbance for the axis label. Set the Range to Auto.
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76

Plot Editor

Plaot w-fis

-cis

Axis Lable: | absorbance

Range

(&) Auto Minimum

() Manual - Maximum

Mumbering

Axis Mumbers Displayed

[] seientific Mumber Format

Srale
) Log [ Gridlines
(%) Linear Major Tick On

Minor Tick On # Tick: |4

8. The customized curve fit plot shows the curve fit parameters below the
curve

Wi test #3 Curve Fit Plot

A

Absarbance

T RN s Y ST

1 1o 100 1000
Concentration

Using Standard Data Set from Current Experiment.
B

4-Parameters Fit: Y=(A-D)/{1+(X/C) }+D

20/50/80%: X = 13.095 / 42.356 / 102.126 ¥ = 0.612 / 1.414 / 2.216

A 0.081(+/-0.002), B 1.048(+/-0.006), € 68,548 (+/-0.947), D 3.621(+/-0.021)

chiz=0.000, ENS=0.006, r~z=1.000
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4 Entering Experimental Info

1. Click on the /nfo icon on the Main Toolbar

Gl Wil

i test #3 Info

@

Experimant Info-

Title: |Standard Curve 0-200 ngjmL
Pratocol  Dilution Data Assay.pro
Comparny BloMetaIIlcs

Technician |K.Ruzzi

Conc Unit ing,l’-mL

Comrments

DatefTime  05/27/2008 14:09:33
Dept, .S.o.Ftware QC

PlateID  |test #3

interpolating samples from a standard curve &
reporting mean concentration of the dilutions of each sample in report

Cancel

2. Enter Title of assay and any experimental Comments.

3. Enter concentration unit (ng/ml) in the Info window. (This unit

will appear in the Conc column header of the Report Tables.)
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5 Setting up t

he Report

1. Click Report icon in Main Toolbar

oZom/D)

2. Click Select Report Contents icon in the Report Toolbar

€l

)T =

3. Move the items up or down to select which items to include in the
Report and change their order. Select Dilution Factor to list the
template dilutions in the Report. Select Fitting Info to list the
fitting parameters in the Report.

<" Content Selector

Report Content

Mowe items up or down
ko select items and change order

Dilution Factor a—
FEsuibBaba®ith Template
ZutofF Report Info

anel_urye Plok

e

mrdards T able
Samples Table

4. Click the Select Table Columns icon in the Report Toolbar

78



Appendix

Select Columns to be included for Standard and Sample Tables in
Report window. Move the items up or down to select which items

to include in the Report and change their order. Select Sorted By
Std # and Descending order for Standards. Select Sorted By

Sample ID and Ascending order for Samples.

=’ Columns Selecter g|

Standard Colimns

Columns For Standards Table

Mowe items up or down
to select items and change order

Skd #

Conc

Well

Replicates

Mean

Back Calc

=)

olZW

Exct, Cutoff Yalue

===Include Items Above===

CukoFf Value

Sample Columns

[ Move: Itern Up

H Mowve Item Down ]

Sorted By | Shd #

='|Columns Selecter E|

Standard Columns

Sample Colimns

Columnins for Samples Table

Move

itermns up or down

to select items and change order

Sample ID

‘el

Mean

Conc

Dil Factaor

Concn x Dil Fackar
Ext, Cutoff Value

===Include Itermns Above===

Replicates
5D {Conc)
Y (Conc)
Cutaff Yalue
sh

btal

[ Mave Item Lp ][ WMove Itern Do ]

Sorked By: | Sample ID
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A section of the Data Analysis Report for Standards and Samples Tables with
Average Concentration is shown here.

Standards Report:

5td Conc
# {ngfmL )
=] 200
7 100
& S0

Well Replicates

Al
AZ

Bl
E2

c1
ca

(DPata Amalysis Report:

Z.750

2.780
Z.750
Z.220

Z.z200
z.180
1.5580

1.560
1.540

Mean Back

1599.54¢6
199.546

95.141

51.080
45,546

Calc

Ext. Cutoff

=D HCW

0.000  0.000

0.0z5 1.z286

0.0z25 1.513

Value

P03

Sample ID Well

A3
E3
C3
L3

S01

E3
Fi
53
H3

S0z

ig
E4
4
D4

03

80

HMean

. 130
510
.937
.561

[ T B R

. 145
.110
090
.095

o o oo

L4230
-850
.250
.76l

O R o

Conc {ng/mL) Dil Factor Concn

9z .838
47.238
23.036
11.703
1.51z
n.701
0,225
0.347
131.052
65.473
34.909
17.405

mods Mo
o oo

Lo Y O O I

Lo S R

o ooo

oo oo

¥ Dil Factor Ext.

92.838
94,476
0z.142

Cutoff Walue

o o oo =L

[T - ]
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Click the Print Preview icon in the Report

Print preview:

d£2bhe
P e P
e
e
i e
T e
o e
Taa ipas
oy
. e ORI

e i

-
B i e S Lot e i i Gnsid i
[ g Ay g b g g
P g g T i e
BN e R o e o oS mr s e
g
o
s . .

Click the Print icon in the Print Preview Toolbar to Print the

Report

£ 21
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Percent Control Assay Tutorial

1 Defining the Template

2 Setting up the Equations

3 Setting up the Screening Report
4 Entering Experimental Info

5 Setting up the Report

An example of how to set up an ELISA Assay that uses a control and equations to
transform the absorbance data into percentage values of the control well (CNTRL) is
given here. This assay has no standards and no standard curve.

Open sample data file (Percent Control.mpl) with its protocol and template.

C:\Program Files\Bio-Rad\Microplate Manager 6\Sample Data

1 Defining the Template

1. Click on the Template icon in the Main Toolbar

o@uom/m

FERIEI 12

e Blanks are defined as #. The average of these # wells will be subtracted
from all the wells

e BLK are a second reagent blank. The average of these BLK wells will be
subtracted from all the wells.
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e CNTRL is for the control wells.

e UO01 to U29 are all of the unknown samples to be analyzed.

2 Setting up the Equations

1. Click Equation Editor icon in the Template Toolbar

Template

0% COMWOE

2. Choose % CNTRL from Name popup to view equations to be
applied sequentially to data

Equation Editor E‘

Equation

Hame: |% CNTRL v‘ [ Remove Equation ]

%o CMTRL

Elark @ - #

[ =[]
I |

@ = Current Valus of a Wel

Blank: Enter #

Standards:  Enter "lconc” e.g. 1500
Samples Enter Identifier .9, 502

@ - # — Subtracts mean of blank (#) wells
@ - BLK — Subtracts mean of second reagent blank (BLK) wells

@ / CNTRL — Divides by mean of control (CNTRL) wells

@ * 100 — Multiplies by 100 to convert to % CNTRL (percent control)
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3. Click Template View icon in the Template Toolbar.

E2 Template

4. Select Equation from popup.

kih

Template

Dilukion

Template/Equation
Template)Dilukion

5. To apply this equation to the data, right click the mouse and select
the % CNTRL equation from the popup.

Equations

A | % CNTRL | % CNTRL Default CNTRL

3 Setting up the Screening Report

1. Click on the Result Data icon in the Main Toolbar

o Zo@/m

2. Click the Cutoffs Report Editor icon in the Result Toolbar

Er k=
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3. Define the desired cutoffs in the Cutoffs Report Editor window.
Well identifiers used in the Cutoff Report Editor must be first
defined on the template.

User defined cutoffs are used in this data file.

e The Max High (++) is defined as > 85% of the control (CNTRL)
for all samples.

e The High (POS) is defined as > 75% of the control (CNTRL) for
all samples.

e The Low (NEG) is defined as < 15% result value for all samples.

e The Max Low (--) is defined as < 5% result value for all samples.

=| Cutoff Report Editor @ .

Cukoff Report

() Auto Cutaffs: Minimum OD{Maximum QD
() Auta Cutoffs: 0fMaximum OD

(%) User Defined Cutaffs:

Max High (++): | CNTRL*0,85

High (PO3}: CNTRL*0.75 Identifiers used in
Cutoff Report Editor
must be identified

Min Lawe (-} 5 on the template

Low (MEG): 15

Enter an algebraic expression {with +, -, *, or /3,
nurnetic constants, or identifiers Fram the template.
Elark: Enter #

Standards: Enter "lconc" e.g. 1500
Samples: Enter Identifier e.g. 502

Template
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4. Click the Report View icon in the Result Toolbar

5. Select Extended Cutoff Report from popup

L=

1 Result Data

Garay Scale
Cutoff Report

The resulting Extended Cutoff Report is shown here with the high

6.
values shown in red, the low values in blue, and the intermediate

values in white:

CNTRL CNTRL

v

To re-include wg

double elick an well.

*To exclude an outlier well from analysis,

*L Template must be defined in order to see Results View
Blank=0.002 Max High Cutoff (++): 85.000 High Cutoff ([POS): 75.000 Low Cuf
o 1 2 | 3 4
<=5.000 <=15.000 21,000 27.000 33,000 30,000 45,000
& & 7 3 9
51.000 <57 000 63,000 =60.000 <75.000 »=75.000 »=25.000
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4 Entering Experimental info

1. Click on the /nfo icon on the Main Toolbar

Ozla]: Wil

i trial #34 Info g@@
@

Experiment Infa

Title |Percent Control Experiment
Protocol  Percent Control Assay.pro DatefTime 06/10/2008 10:33:27
Technician  |K.Ruzzi Plate ID trial #34
Compary | BioMetalics Dept. Software QC
|
Comments

BLE is the reagent blank

CNTRL is the control

purpose: to convert data to percent of the control well and
look for ssmple "hot hits"™ > 85 % control and inhibitors < 15 %

2. Enter Title of assay and any experimental Comments.

3. Enter concentration unit (ug/ml) in the Info window. (This unit
will appear in the conc column header of the Report Tables.)
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5 Setting up Report

1. Click Report icon in Main Toolbar

i Yot ] - VA @)

2. Click Select Report Contents icon in the Report Toolbar.

@m=

3. Move the items up or down to select which items to include in the
Report and change their order.

=" | Content Selector [z|

Feport Conkenk
Movve itemns up or down

ko select items and change arder
Info
Raw Daka
Transform Equation Info
Cutoff Report Info
Result Data with Template
Samples Table

4. Click the Select Table Columns icon in the Report Toolbar.

R_
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5. Select Columns to be included for Sample Table in Report
window. Move the items up or down to select which items to
include in the Report and change their order. Select Sorted By
Mean and Descending order.

Standard Columns || Sample Columns

Columns For Samples Table
Maove items up or down
to select irems and change ordsr
Sample 1D
Well
Replicates
Mean
5D
W
Ext. Cuboff Value
===Include Items Above===
Conc
D (Conc)
Dil Fackor
Conen x Dil Factor
%Y (Conc)
Cukoff Walue

Mave Item Up ][ Mive Item Down ]

Sorted By: |Mean ~ | [¥]Desc

6. Click the Format Report icon in the Report Toolbar.

7. For User-defined response name, Check ON and enter $ CNTRL
in Name Edit field

I=er Defined Mame

User-defined response name  Mame: |3 CRHTRL
[v]
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A section of the Data Analysis Report for Samples with user-defined name $ CNTRL
as a column header is shown here.

Data Analysis Report:

Sample ) Mean % Ext. Cutoff
Well Replicates sp %O
Ip CHTRL Yalue
c1 95,628
CHTEL cz 100.371 100.000 0.371  0.371 ++

c3 100.000

F7 97.032

e Fa 97.403 97.093 0.283 0.292 ++
F3 96.546
H1 93.692

uos HZ 94.991 94.310 0.652 0.691 ++
H3 94.249

8. Click the Print Preview icon in the Report Toolbar

S

Eiln 20

Print preview: &l

dL2D

Ferare Conmirp e Corare Razsy o certezo w1se
3 ot o S
Frosa et Ca A
[ R 33T
Techvickin KR,
AaeD vl
corpany Bt
et
e
oo L mor gL Tk

NTRLIS

PpOse i Canert a0 pecceéod hoc ol wal and

ok T ST TN > 55% coATd M < 15%
Faw Dtz

T 2z 31 a4 1 &« 1 8 31 @ = =n

A DNE DNZ OO 03 04T 036 0F¥E 03B 0D 01 0FE 070
B OOB OME OO 4B O4B 043 OMI 027 035 OME OOIE 007
© 0SS 09 0S7 03N 03¢ 0303 002 00 001 04S¢ 048 04F
D 02 0O OEM 0AD 01 OMS OSD OSE 0S¥ OME O34 036
E DIB DS D4 4B D4 045 OME 04D 045 0221 024 022

0L 0MO OM4 0IF 025 020 0N 050 00 03 OFE 03
& B 0Bz 04T 020 OIW OZIZ 0BT 038 035 037 039 02m
Mo Omn 0S0 06 01 01 015 01 028 O3S 016 0K o1E

User Datnea Cuntams Appisec:
P

g+ pES0D) QVTRKIDES M CHTRAS1D 000
Hgh CLcfFOS| <7500 CATRLTTS e CATRLSIGO000
LonCARNESI= 15000

Lo =500

L TR T
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4

9. Click the Print icon in the Print Preview Toolbar to Print the
Report

< 2 @ =)
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Percent Max Binding Assay Tutorial

1 Defining the Template

2 Setting up the Equations

3 Selecting Curve Fit and Customizing Curve Fit Plot
4 Entering Experimental Info

5 Setting up the Report

An example of how to set up an ELISA Assay including a standard curve and
equations to transform the absorbance data into percentage values of the maximum
bound well is given here.

Open sample data file (Percent Max Binding.mpl) with its protocol and template

C:\Program Files\Bio-Rad\Microplate Manager 6\Sample Data

1 Defining the Template

92

1. Click on the Template icon in the Main Toolbar

S rxcomOR

G 1000 BZ.5 301 505 509 513 517 521

H 1000 62.5 s01 505 509 513 517 521




Appendix

e Blanks are defined as #. The average of these # wells will be
subtracted from all the wells.

e NSB are non-specific binding wells.
e MAX is for the maximum binding well (i.e. the Bo well).

e SOI to S21 are all of the unknown samples to be analyzed.

2 Setting up the Equations

1. Click Equation Editor icon in the Template Toolbar.

B2 Template

2 0% ©0 MO %

2. Choose $ MAX from Name popup to view equations to be applied
sequentially to data

= Eqquation Editor,

Equation

Mame: | % MAx vH Remorve Equation ]

o MAY

Elank @ - #

I |
[ =[]

@ = Current Value of a Well

Elank; Enter #

Standards:  Enter "lconc” e.g. 1500
Samples Enter Identifier e.q. 502

. @ - # — Subtracts mean of blank (#) wells

. @ - NSB — Subtracts mean of non specific binding (NSB) wells
. @ / MAX — Divides by mean of maximum binding (MAX) wells
. @ * 100 — Multiplies by 100 to convert to % bound
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3. Click Template View icon in the Template Toolbar

4. Select Equation from popup

K

Template

Dilution

Terplate/Equation
Ternplate)/Dilutian

5. To apply this equation to the data, right click the mouse and select the %
MAX equation from the popup.

A ¥ Max T M D [k%m

ef aulk
|

3 Selecting Curve Fit and Customizing Curve
Fit Plot

1. Click Curve Fit Plot icon on the Main Toolbar
2. Click Fitting Function icon in Curve Fit Plot Toolbar
P .

A ¥ e

94



Appendix

3.

Select 4-Parameters from list

fix}
Linear
Zero-inkercept Linear
Semi-Log
Lag-Lag
Quadratic
Laogit-Lag
S-Parameters !
Cubic Spline
Point-ko-Paint

Click Customize Plot icon in Curve Fit Plot Toolbar

.

In the Curve Fit Plot Editor window under Plot tab, select the Color,
Symbol, and Line style for the Data Points and Curve Fit Line.

Curve Fit Plot Editor X

§Piot i wepds [ vemds

Chart

Chonse Color Symbol Line

Data Points D Filled Circle w

User Input X or ¥ value to be calculated from curve:

owwe |
omee [
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6. In the Curve Fit Plot Editor window under X-axis tab, enter
Concentration for the axis label. Set the Range to Manual with the
minimum 1.0 and the maximum 100000.

-7\ Curve Fit Plot Editor X

Plot | ¥-Axis Y-fixis

¥-Axis
(| Axis Lable: |Concentration
Range - —

() Auto Minimum |1.0

(%) Manual Maximurn | 100000

Mumbering

Axis Mumbers Displayed

[] Scientific Mumber Format

Scale

(%) Log [ Gridlines
() Linear Major Tick On

Minor Tick On  # Tick: |4
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7. In the Curve Fit Plot Editor window under Y-axis tab, enter ¥ B / Bo
for the axis label. Set the range to Manual with the minimum 40.0 and
the maximum 100.00.

- Curve Fit Plot Editor X

Plot | ¥-Axis | Y-Axis

- Axis

Axis Lable: % B [/ EBo

Range

() Auto Minimum 40,0

() Manual Maxirmurn [100.0

Mumbering

Axis Mumbers Displayed

[] Scientific Mumber Format

Scale

() Log [ Gridlines
(%) Linear Major Tick On

Minor Tick On  # Tick: |4
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8. The customized curve fit plot shows the curve fit parameters below the
curve.

rve Fit Plot

%8B0
b P Pl B ainl

@

.

100 1000 10000 100000
Concentration

=]

Using Standard Data Set from Current Experiment.

4-Parameters Fit: ¥=(A-D)/{1+(X/C) )+D

z0/50/60%: X = 462.225 / 197.646 / 69.918 ¥ = 61.910 / 72.770 / B83.631

A 47.703 (+/-0.181), B -1.219(+/-0.019), € 256.786(+/-3.592), D 90.991(+/-0.189)
chiz=1.213, RMS=0.318, r~2=1.000
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4 Entering Experimental Info

1. Click on the Info icon on the Main Toolbar

(@Eomum

i run#23 Info

@

Experiment Infa

Title % MAYX - Percent Maximum Einding (%% B | Ba)
Protocol  Percent Max Binding Assay.pro DateTime 05(27/2008 12:37:32
Technician |K.Ruzzi Plate I run #23

Reader Model # iMark.

Reader Serial # TEPOZ
Reader Yersion # 0.02,00 2007/05/15

Comments

MiX iz maximam binding well £ N3E is non-specific binding well
purpose: to compare &ll wells to the max binding well and
convert data to percent of max binding well (% BfBo)

Caneel

2. Enter Title of assay and any experimental Comments.

3. Enter concentration unit (ng/ml) in the Info window. (This unit will

appear in the conc column header of the Report Tables.)
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5 Setting up the Report

1. Click Report icon in Main Toolbar

i Yot ] - VA @)

2. Click Select Report Contents icon in the Report Toolbar.

3. Move the items up or down to select which items to include in the Report
and change their order. Select Fitting Info to list the fitting parameters in
the Report.

=" Content Selectar

Report Content
Move items up or down
to select items and change order
Info
Raw Data
Template
Transform Equation Info
Cutoff Repart Info
Result Data
H dmrdeury e Plok
ble\

Samples Table

4. Click the Select Table Columns icon in the Report Toolbar

R_
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5. Select Columns to be included for Standard and Sample Tables in Report
window. Move the items up or down to select which items to include in
the Report and change their order. Select Sorted By Std # and Ascending
order for Standards. Select Sorted By Mean and Descending order for
Samples.

=’ Columns Selecter E| =’ |Calumns Selecter EJ

{_Standard Calumns Sample Columns Standard Colurnns

IS ample Colamns

Columns For Standards Table Columns for Samples Table
Mowe items up or down Move items up or down
to select items and change order to select items and change order
Std # Sample ID
Conc E
Well Replicates
Replicates Mean
Mean Conc
o SO {(Conic)
Y Y (Conc)
Back Calc Exk, Cutoff Value
Exct, Cutoff Yalue ===Include Items Above===
===Include Items Above=== Cutoff walue
CukoFf Value Dil Fackar
[ Move: Ttern Up ] [ Maove Ikem Down ] g[c;ncn * bil Factor

e Y
€ Sorted By: | Std # v | [Joesc_[»
[ Mawe Item Up ][ Mave Ttem Down ]
R —

6. Click the Format Report icon in the Report Toolbar

7. For User-defined response name, Check ON and enter $ B/Bo in Name
Edit field

Urzer Defined hame

[=] User deFined reapanss name  Mame: 34 BBl
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A section of the Data Analysis Report for Standards and Samples Tables with user-
defined name ¢ B/Bo as a column header is shown here.

[Standards Report:

Std B Conc {ng/ml ) Well Replicates Mean % BfBo 50 Ll
E3 Q0. 766

1 7.8 90.871 0,145 0. 163
F3 S90.976

2 15.6 v anand B9.087 0.z297 0. 335

59.297

pata Analysis F.Eiiun:':zt':" )
.-ESMJ-: 1D Well Replicates Hean % B/Bo Conc (nofml 3 S0 i(Conch %0V ( Conc)

cl 100.210

HAX i as T80 loD.000 { +1 %) [ L |
g10 e w1} 0,507 16,506 Z.823 17.018
e 89.297
CE 88248
511 BEB. 458 26,279 2.684 10,214
= DE__ D8.667
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8.

Click the Print Preview icon in the Report Toolbar

=T

9.

Prnant Miax Bnding Assay pro

051 TE008 WA0o P

Percant Max Bindngnmpl
Tk

M, - Py cert Mebaod rmum Bind ng (% B/8c

Frotocd Fomont hiax Bindng fesay o
CasaTime OEI2NE 23T R
Tachniciam KRza
Paic D nn¥s
(] gl
Foader Seap Encpcint Single 45000 M of Tang--
Foadks Modd 8 Mak
Foadr Serid 8 TEROZ
Foader Versond  QE00Z00TI06AS
Commerts Pu3 ks iU Hincing wel & RIS s non-spacic Hnding wol
popoe i copan al wells fo the mae b wel and
oMV Gt 1 parcant of mas binding wal % BE g
IRaw D D e ngin A S00):
' 2 a a a [ T a m " H]
A 0243 050 O08EE 059 0BE 0BD1 053 05X
8 0246 0538 08T 080 0BF 0B O0ST 05W
(=] OQ7E 05 02 058 051 0660 OS5 O06%
o O7d 0582 04 O5® 0582 0671 051 O06M
E 0248 0E19 01 OEH 063 0B43 041 0B
F OX4s O0B34 O0EEF O0EBE 0B OB4E 06T 0BV
a 0510 0ES1 OSD O64E  OSE 0500 OSIF 0EE
H OS5 0OB53 OS5 OAd OS5 0506 OS2 DEE
Tarplate:
1 z a a i a 7 a m n 1 H]
A o 3 ) ) 50 a1 8
8 o 33 sz =6 50 a1 =8
(=4 MAX 0 156 506 S7 SN 515 519
o LS =0 158 03 =7 M S5 S8
E L] s Ta a0 a8 sz 518 =0
F L] s T8 a0 508 s 518 =0
=] oo &S a1 505 ae 513 L a1
H o @S a e e 512 17 =1
P EEE AT D FageT

Click the Print icon in the Print Preview Toolbar to Print the Report

£ 2 Db = = =
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