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ATTENTION:

This MLX has been factory calibrated with the
injector(s) in place. When running the Verification
Plate, ensure the injector(s) are in place. This does
not apply to No Injector units.
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How to Use this Manual

Before operating the ML X MicroplatelL uminometer, take afew minutes to review this
Operator’s Manual. The manual contains the following chapters:

Chapter

1

Title

Overview

Installation

Getting Started

Defining an
Assay

Anayzing a Plate

Maintenance/
Troubleshooting

Quality Control

Appendix

Index

Contents

Provides an introduction to the ML X
Microplate Luminometer system. The
intended use of the system, instrument
specifications, and components are outlined in
this chapter.

Describes the procedures for installation of
the system

Describes operation of the MLX

Luminometer. Describes the Revelation
window and the menus and commands that are
contained on it. Outlines each of the
procedures used during routine operation of
the MLX system.

Describes the commands and procedures that
are used during definition of an assay.

Describes the procedures that are followed
when analyzing a plate.

Describes the procedures for routine
maintenance of the system. Describes
procedures to follow if an error message

appears.

Describes the procedures for quality control of
the system.
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Softwar e L icense Agreement

This license agreement sets forth the terms and conditions of the license and the limited warranty for the
Revelation™ software and the Microsoft® software that is provided as part of the MLX Luminometer system.

1. License Grant: The customer does not receive title to the software. The customer is granted a
nonexclusive license to use the software subject to the restrictions and terms set forth in this agreement.
The software isinstalled on the MLX Microplate Luminometer system at thetime it is delivered to the
customer. A single archive copy of the software is also provided to the customer. This archive copy may
not be used on any system other than the MLX Luminometer system with which it was delivered, and it
must remain in the possession and control of the customer.

2. Restrictions: An installed copy of the software may not be used on multiple computers through file
serving, networking, or communications packages. The software may not be rented, |oaned, or leased. The
customer may not copy the software or accompanying documentation except as specifically permitted in
this license agreement. The customer may not remove or alter any proprietary notices, labels, or marks on
the software or accompanying documentation. The customer may not modify, trandlate, reverse engineer,
disassembl e, or decompile the software or accompanying documentation.

3. Termination and Transfer: Any failure to comply with the terms and conditions of this agreement will
result in automatic termination of this license. Upon termination of this license for any reason, the
customer must destroy all copies of the software and accompanying documentation. The customer may
not transfer the software without prior written agreement of DY NEX Technologies, Inc.

4. Communication of License Agreement: The customer agrees to communicate the terms and restrictions
contained in this license agreement to all persons under his or her employment, direction, or control.

5. Unauthorized Use and Compliance: The customer will use all reasonable efforts to see that employees,
agents, assignees, or other persons under the direction and control of the customer abide by terms and
conditions of this license agreement. The customer agrees to notify DYNEX Technologies of any
unauthorized use.

Warranty and Special Provisions

DYNEX Technologies, Inc. warrants that the software will perform substantially in accordance with the
accompanying written materials for a period of ninety (90) days from the date of receipt. Any implied
warranties on the software are limited to ninety (90) days. Some states/jurisdictions do not allow limitations
on duration of an implied warranty, so the above limitation may not apply to you.

Limitation of Liability. Notwithstanding anything to the contrary contained herein, the liability of SELLER
(whether by reason of breach of warranty, breach of contract, tort, or otherwise), including without limitation
under any indemnification provision contained herein, shall be limited to replacement of goods returned to
DYNEX which are shown to DYNEX s reasonabl e satisfaction to have been nonconforming or to refund the
purchase price, or, if not paid, to a credit amount of the purchase price therefor.

The Microsoft® software programs are provided to the end user “asis’ without warranty of any kind, either
express or implied, including but not limited to, warranties of merchantability and fitness for a particular
purpose. The entire risk of the quality and performance of the Microsoft® software is with you.

THE FOREGOING WARRANTIES ARE EXCLUSIVE AND ARE GIVEN AND ACCEPTED IN LIEU
OF ANY AND ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION, THE IMPLIED WARRANTY OF MECHANTABILITY AND THE IMPLIED
WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE. NEITHER PARTY SHALL BE LIABLE
TO THE OTHER FOR ANY INCIDENTAL, INDIRECT, SPECIAL, OR CONSEQUENTIAL DAMAGES.
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Chapter 1: Overview

1 Overview

Intended Use

The MLX Microplate Luminometer is a general -purpose instrument that is intended to
automate the initiation of areaction, measure the light that is emitted, and calculate the
assay results that are obtained when using luminescence technology and microplates.
The MLX isused in conjunction with an assay method and reagents that are provided by
the user. Depending upon the assay that is being run, additional equipment may be
required for incubation, separation, and washing of the reaction mixtures prior to reading
and calculation of assay results on the MLX.

Principles of Operation

Light emitting chemical reactions and biological reactions have a wide range of
analytical applications, ranging from detection of small molecules to the assay of large
protein complexes. The utilization of alight-emitting reaction in the detection and/or
guantitation of these substances is termed luminescence.

Advantages of luminescence over other technologies include superior sensitivity (with
detection limits in the zeptomol e range), speed, nonhazardous reagents, and ssmple
procedures. Many luminescence procedures are single-step methods that involve simply
addition of asingle reagent or combination of reagents to the test sample. Procedures
utilizing luminescence include immunoassay, protein blotting, and DNA probe methods.

Light produced from a luminescence reaction occurs either as a continuous emission that
persists from several hoursto several days (aglow) or as a short burst of light (aflash)
that persists from several seconds to minutes after addition of atrigger reagent.

Depending upon the duration and stability of light emission, four types of assays are
used. These are described below:

Assay Type Description

Glow-endpoint A single measurement of light intensity, to determine the
intensity of the glow.

Kinetic Two or more measurements of light intensity separated by
time, to determine the increase or decrease in intensity of
the glow. Usually, the measurements are taken within
several minutes.

Flash A continuous measurement of light intensity over a
predetermined period of time, to determine the amount of
light or other characteristics of light emitted in the flash.

Dual Flash A compound flash assay that is triggered twice by using
two different reagents.

MLX Microplate Luminometer Operator's Manual 1
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Chapter 1: Overview

Theintensity of emitted light, measured in Relative Light Units (RLU), is used to obtain
qualitative or quantitative measurements. Usually, a series of standards (provided by the
user) isrun, and a calibration curve is prepared relating the resulting light intensity to the
level in each standard. The intensity of light obtained for each unknown is compared to
the intensity of emitted light for the standards, and the level of each unknown is then
calculated.

The MLX Microplate Luminometer can be configured to automate any of the assays
described. Optional reagent dispensers are available to support the automation of flash
assays. The user can select from many calculation algorithms contained in the MLX
Microplate Luminometer, and the results that are obtained can be reported in awide
variety of user-defined formats.

Hardware Description

Hardware Components

Your MLX Microplate Luminometer system (Figure 1-1) consists of the following
hardware components:

* MLX Microplate Luminometer

 Monitor
* Keyboard
e Mouse

*  Printer (optional)

Figure 1 -1 MLX Hardware Components
MLX Microtiter

Plate Reader Dispenser Monitor
Cover Printer
\ ‘ \ (Optional)
/ /]
T AT T TTT T TT T i
Microtiter

Plate Drawer
Diskette Power
Drive Switch

Keyboard

Mouse
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Hardware Subsystems

The major subsystems of the ML X Microplate Luminometer are described below. The
location of the subsystemsis shown in Figure 1-2.

1. Computer. The computer provides ameans for you to enter information and
obtain results. The computer stores and retrieves assay profiles, executes the
defined assay, and performs the various cal culations needed for the assay. When
executing the assay, the computer commands the micro-instrument to move to
the target well and obtain light readings.

2. Micro-instrument. The micro-instrument consists of the plate carrier system,
the temper atur e control system, and the electr o-optical system. The plate
carrier subsystem positions the Microplate in the instrument so that reagents can
be dispensed into the wells and so that the light emitting from the wells can be
read. The temperature control system maintains the temperature of the
Microplate from 5° C above ambient temperature to 45° C. The electro-optical
system measures the light that is emitted from each well in the Microplate.

3. Barcode Reader (optional). The barcode reader automatically reads the
barcode that is printed on each Microplate. Use of the barcode reader allows
you to automatically identify each Microplate.

4. Fluidics (optional). The fluidics subsystem consists of dispensersand injectors
that are used during aflash assay. The dispensers consist of three
500 pL syringe pumps. Each dispenser is connected to a reagent bottle and an
injector. The injectors alow precise dispensing of reagentsinto the Microplate
well. Each injector is mounted inside an injector solenoid, which lowers the
injector below the mask into the drain plate during a prime or purge operation.

Figure 1 -2 Hardware Subsystems

Dispensers
Injectors (Optional)

(Optional) \ \\
P Y

/ 1\ /

{
A
-// !
_ | \J
| 4
%
i —
Plate Computer
Carrier
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Software Description

Overview

The Revelation™ software in the ML X Microplate Luminometer allows easy
configuration of the MLX, definition of aluminescence assay, execution of the assay,

analysis of data, and reporting of results (Figure 1 -3). The software includes an
extensive menu of assay definition options that allow you to define any type of

luminescence assay.

Figure 1 -3 Overview of Revelation Software

MLX Configuration

y

Assay Definition

y

Assay Execution

y

Data Analysis

y

Results Reporting

Menus

The menus on the MLX Microplate Luminometer are grouped according to software
function. The menus and their use are shown below:

File Settings

Data

View

Utility Window

Help

Create a Define
New Assay an Assay

Open/Close
Assay/Data
File

Import
Data

Save File
Print File
Run Plate

Analyze
Data

Define how
Results are
Displayed

Configure Select from
the MLX Open Files

Obtain
On-Line
Help

Note: Details of the menus are described in Chapter 3 (Getting Started).
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Chapter 1: Overview

MLX Configuration: the Utility Menu
The Utility menu is used to configure the operating parameters for the ML X.

When the MLX is delivered to your laboratory, the operating parameters are configured
to default values. However, you should verify that each operating parameter is
configured according to your preference.

| Note: Be sure to carefully read Chapter 3 (Getting Started) before you configure the MLX.

MLX Configuration Option

Action to Initiate

Prepare the Dispensers
Select the Language

Select the Reader Type.

Use the Dispensers command.

Use the Select Language command.

Use the Configure Reader command.

Specify Injector Speeds, Use the Configure Reader command. Select the
Pickup Volumes, and Syringe Injector Speeds tab.

Volumes

Specify whether Dispensers Use the Configure Reader command. Select the
are Installed General tab.

Specify Barcode Reader Use the Configure Reader command. Select the
Options Barcode tab.

Specify Remote Control by an Use the Remote Control command.

External Robotic Device

Specify Remote/Data Port Use the Configure Reader command. Select the
Communication Parameters Remote/Data Port tab.

Select Frequency and Use the Configure Reader command. Select the
Reporting Mode of Self Testing General tab.

Specify whether Data from Use the Configure Reader command. Select the

Glow Endpoint or Flash Assays
are Saved Between Readings

Maintain Plate Carrier
Temperature Between Runs

Select Font for Printed Reports

Create or Modify a Quick
Operation Button

Specify that Results are
Suppressed if QC Fails

Specify that a Plate ID is
Automatically Assigned

Specify that Lot-Specific Data
are Entered at Run Time

Specify Colors to Represent
Well Types on the Template

Specify Laboratory Name, etc.
for Results Report Header

General tab.

Use the Heater Control command.

Use the Results Font command.

Use the Options command. Select the Buttons tab.

Use the Options command. Select the Preferences

tab.

Use the Options command. Select the Preferences

tab.

Use the Options command. Select the Preferences

tab.

Use the Options command. Select the Colours tab.

Use the Options command. Select the Laboratory

Information tab.

MLX Microplate Luminometer Operator's Manual
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Assay Definition: the Settings Menu

The method that the ML X uses to run an assay is defined during Assay Definition. For
example, the plate temperature during the assay, the time when the first reading of each
well should be taken, and the plate agitation can be defined. In addition, the positions of
various types of samples (test samples and controls, for example) on the plate can be
defined, and the number of replicate readings that should be obtained on each well or
sample type can be defined. Finally, the manner in which results are calculated can be
defined.

Assay definition commands are accessed in the Settings menu, which is displayed
whenever a new assay or an existing assay is open. Details of assay definition are
provided in Chapter 4. After reviewing this chapter, you will have a good understanding
of the wide variety of assay definition options that are available.

The assay definition options that are available include the following:

Definition Activity Action to Initiate

Define MLX Parameters Use the Reader Control command.

Define Sample Types and their Use the Template command.
Location

Define How Results are Use the Blank Mode command to correct for the
Calculated reagent blank.

Use the Threshold command (for qualitative or
semi-quantitative assays).

Use the Curve Fit command (for quantitative
assays).

Use the Ratio command (for assays in which the
result is to be expressed as a ratio or scaled).

Use the Spreadsheet command to use the results
of particular wells in calculating other results.

Use the Assay Options command to specify the
order in which results should be calculated and to
specify summary statistical calculations.

Prompt for Control Values at Use the Options command (on the Utility menu).
Run Time Select the Preferences tab.

Prompt for Sample IDs at Run Use the Assay Options command. Select the
Time Sample ID Setup tab.

Specify the Content and Use the Report Options command.
Layout of the Results Report

Name the Assay Use the Assay Title command.

Other assay definition options allow you to specify whether and how the datawill be
verified. These options are discussed in the section entitled User-Defined Data
Verification on page 8.

6 MLX Microplate Luminometer Operator's Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 1: Overview

Assay Execution

After an assay has been defined, it can be run on the MLX. A run can be initiated by
clicking on the Quick Operation button for the assay to be run or by activating the Run
Plate command in the File menu.

Depending on the settings that you specified during configuration of the MLX and
during definition of the assay, the ML X may prompt you for additional information such
as control values or IDs of the samplesthat are being run. These and other details of
assay execution are provided in Chapter 5.

Data Analysis

After an assay has been run, the data are analyzed and the results calculated according to
the settings you selected during assay definition. If, after examining the results, you wish
to reanalyze the data using a different method, you can do so from the Data menu.

Results Reporting

After an assay has been run, the data analyzed, and the results calculated, the results are
reported. The data that are presented in the results reports and the format of the report
are specified during configuration of the ML X.

During an assay, the ML X may display the result of testing each well and wait for your
approval to proceed before the next well is assayed. Thisis useful in cases where
expensive reagents are required for an assay. Thistoo will depend on the settings that
you specified during configuration of the MLX and during definition of the assay.

MLX Microplate Luminometer Operator's Manual 7
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User-Defined Data Verification

Revelation software allows you to specify multiple criteriafor automatic verification of
data during the assay execution, data analysis, and results reporting phases of the assay.
These criteriainclude recovery of expected values on controls and criteriafor flagging of
individual results.

The data that are obtained and the manner in which the data are analyzed are determined
by the user during assay definition. Extensive automated data verification can also be
specified when defining an assay. Data verification can occur at various stages of an
assay, as summarized below:

Stage of the Assay Type of Verification

RLU Readings Q.C.: Raw Data. RLU readings that are obtained
when reading each well can be checked against
criteria that you specify. Use the Q.C.: Raw Data
command.

Results Calculation Threshold Q.C. (For qualitative or semi-quantitative
assays). RLU values corresponding to a cut-off
value can be checked against criteria that you
specify. Use the Threshold command.

Fit Q.C. (For quantitative assays). The standard
curve that is obtained for an assay can be checked
against criteria that you specify. Use the Curve Fit
command.

Calculated Q.C. (For quantitative assays). The
calculated value that is obtained for a sample can be
checked against criteria that you specify. Use the
Curve Fit command.

Results Report (For quantitative assays). The calculated value that
is obtained for a sample can be flagged when it
meets criteria that you specify. For example, any
value that exceeds the normal limit can be flagged
as Abnormal High. Use the Curve Fit, Ratio, or
Spreadsheet command, depending on how the
results are being calculated.

8 MLX Microplate Luminometer Operator's Manual
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Specifications

Specifications for the MLX Microplate Luminometer are listed below.

Instrument Dimensions and Weight

Depth 450 mm 17.7 in
Width 500 mm 19.7 in
Height 250 mm 9.8in
Weight 23 kg 50.7 Ib
Performance
Dynamic Range 0.0008 to 10,000 RLU
Linearity R?> 0.999 from 0.001 to 9,900 RLU
Precision Better than 1.0% C.V. from 0.3 to 9,900 RLU

Better than 2.5% C.V. from 0.03 to 0.2 RLU

Limit of Detection Better than 10 femtograms of alkaline phosphatase
or 1 attomol of recombinant aequorin

Resolution + 0.0001 from 0.0001 to 10 RLU
+0.002 from 10 to 1,000 RLU
+ 0.02 from 1,000 to 10,000 RLU

Cross Talk Less than 2.5 x 10° (ratio of dark well to light well)
Machine-to-Machine Variation Less than £10% for light intensity > 0.03 RLU

Spectral Response 400 - 650 nm

Power Requirements

Voltage Power Frequency
Main Unit 100 - 120 V 175 VA 60 Hz

220-240V 175 VA 50 Hz
Auxiliary Outlet 115 VAC 1.0A 60 Hz

230 VAC 0.5A 50 Hz
Line Voltage Variation +10%

Line Frequency Variation +3 Hz

provide power to the monitor. The voltage and current
rating for that outlet are shown above. Do not exceed
these ratings.

j The Auxiliary Outlet on the MLX Luminometer is used to
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Operation
Reading Time User variable, depending upon chemistry
Read Modes Glow-endpoint, kinetic, flash, dual flash
Processor Pentium
Data Storage 800+ MB hard drive
Data Output 3.5 in diskette, hard drive, monitor and printer
Keyboard 101 key Qwerty

Standards

The instrument is designed in accordance with UL, IEC 1010, and FCC standards:

NRTL (UL 3101-1) Nationally Recognized Testing Laboratory
CSA 22.2 #1010-1 Canadian Standards Association
EN 61010-1 Low Voltage Directive (European Normative)
EN 55022:1995 (B) (Emissions)
EN 50082-1: 1992 (Generic Immunity, Light Industrial)
IEC 801-2: 1984 ESD
IEC 801-3: 1984 Radiated Immunity
IEC 801-4: 1988 Electrical Fast Transient/Burst
10 MLX Microplate Luminometer Operator's Manual
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Assay Overview

The MLX system utilizes a Windows® graphical user interface (GUI) so that the user can
readily access, transfer, and analyze assay parameters and detailed test results. Test
results can be copied or exported to Excel® or other Windows applications. A wide
variety of reporting formats is also provided with the ML X system so that either
summary test results or the detailed data obtained during each test can be reported and/or
analyzed.

Assay Types

The light produced from a luminescence reaction occurs either as a continuous glow or
as a short flash. Four types of assays (glow-endpoint, kinetic, flash, and dual flash) are
used in luminescence measurements. Each of these assays can be configured and run on
the MLX system.

Glow-Endpoint Assays
A single measurement of light intensity is made during a glow-endpoint assay. The
measurement for a glow-endpoint assay is reported as:

» theaverage intensity observed during the measurement interval, or

» the sum of intensity readings obtained during the measurement interval.

The measurement for a glow-endpoint assay is taken:

e immediately, or

» at acertain time after starting the assay, or

* when thelight intensity reaches a certain level, or

* when therate of change in intensity reaches a certain level.

Kinetic Assays

A kinetic method measures the change in intensity of light emission over time. Two or
more measurements of light intensity are made and analyzed. The measurement for a
kinetic assay is reported as:

» therate of changein intensity, or

* the maximum rate of change in intensity, or

» thetimeto achieve the defined rate or maximum rate of change in intensity.
Kinetic measurements are started:

» at acertain time after starting the assay, or
* when thelight intensity reaches a certain level, or
* whentherate of change in intensity reaches a certain level.

MLX Microplate Luminometer Operator's Manual 11
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Kinetic measurements are ended:

e at acertain time after starting the assay, or

» whenthelight intensity reaches a certain level, or

» whentherate of change in intensity reaches a certain level, or
» after aspecified number of measurements have been made.

Flash Assays

A flash assay records the instantaneous readings of light intensity (100 readings per
second) during the flash of light. Readings are taken during the Total Read Time
window (Figure 1-4). Additional windows for integrating light intensity are obtained as
described.

Figure 1 -4 Flash Assay
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The measurement for aflash assay is reported as:

» thetotal integral of light intensity during the integrate window, or

» theaverage of thetotal integral of light intensity during the integrate window, or
» thetime of peak occurrence during the integrate window, or

» thelight intensity at the peak, or

» theintegral of light intensity in the after peak window, or

» theintegral of light intensity in the before peak window, or

» thetime of peak occurrence during the delay window, or

» thelight intensity at the peak during the delay window.
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Flash measurements are initiated by addition of the trigger reagent. Thisreagent is
provided by the user.

Dual Flash Assays

A dual flash assay isread in the same manner as a flash assay, but the results are
calculated differently. In the dual flash assay, two integrate windows are used in the
calculation of results. The second integrate window can start anytime after the stop time
of the first integrate window plus one second.

Figure 1 -5 Dual Flash Assay
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The measurement for adual flash assay isreported as:

» thetotal integral of light intensity during the first integrate window, or

» theaverage of thetotal integral of light intensity during the first integrate
window, or

» thetota integra of light intensity during the second integrate window, or

» theaverage of thetotal integral of light intensity during the second integrate
window, or

» theratio of total integral of light intensity during the first integrate window
versus the second integrate window, or

» theratio of total integral of light intensity during the second integrate window
versus the first integrate window.
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Fluidics Option

If the fluidics option isinstalled, the ML X system can automatically dispense up to three
reagents (provided by the user) to trigger aflash reaction. The amount and timing of each
reagent dispensed is defined during configuration of the assay.

| Note: A flash reaction must be defined in order to enable the fluidics.

Temperature Control

The MLX system can control the temperature of the Microplate from 5° C above ambient
temperature to 45° C. Utilization of temperature control is selected during definition of

the assay.

Shaking

The Microplate can be shaken during any of the assays described above. The enabling of
shaking, the shaking rate, and the time when shaking is applied are specified during
definition of the assay.

For glow-endpoint and kinetic assays, the plate can be shaken before each reading of the
plateis started. For flash assays, the plate can be shaken during the reading of the well.

Remote Control

The MLX system can be set up so that it is controlled by an external robotic device that
is used for automating Microplate preparation. This option must be installed on your
MLX system beforeit can be activated.

If the remote control option isinstalled, the Remote Control command will be displayed
on the Utility menu. Refer to Chapter 3 for a description of the Utility menu and the
procedure for activating remote control of the MLX system.
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2 Installation

Unpacking and Inspection

Before unpacking the ML X Microplate Luminometer, determine the area where the
system will be located. Y ou will need an areathat is approximately
91 cm (36 inches) wide, 61 cm (24 inches) deep, and 41 cm (16 inches) high.

To unpack the components:

1. Unpack the contents of each carton. Refer to the unpacking instruction sheet
which is packed with this Operator’s Manual.

2. Place the components in the position where they will be located.

3. Examine the packaging for each component to be sure that the power cord,
connecting cables, or other materials have been removed.

Some components may contain additional protective packaging that must be removed. If
such protective packaging is present, removeit.

Inspect each component for damage when unpacking it. If damage is observed, contact
your shipper or service representative immediately. After all of the components have
been unpacked and inspected, check to verify that al of the materials listed in the
following section have been unpacked.

Do not discard the packaging material.

Materials Provided

The components of the ML X Luminometer are packaged in three separate cartons. The
contents of each carton are listed below:

Instrument Carton

Article Quantity

MLX Microplate Luminometer 1

Monitor Carton

Article Quantity
Monitor 1
MLX Microplate Luminometer Operator's Manual 15
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Accessories Carton

Article Quantity

Keyboard

Mouse

Mouse Pad

Instrument Power Cable
Monitor Power Cable
Microplate Starter Kit
Unpacking Instruction Sheet
Operator’s Manual
Syringes (optional)
Injectors (optional)
Tubing Kit (optional)

Drain Plate (optional)

W =2 a W W A A A @A A @A A -

Reagent Bottles (optional)

Placement of Components

The MLX Luminometer must be placed in an area where there is at least six inches of
space in front of the instrument to allow the plate carrier to automatically extend from
the instrument.

CAUTION: Do not place the keyboard, the mouse, or any other material or equipment in front of
the MLX Luminometer.

After positioning the ML X Luminometer, place the monitor to the left or right of the
instrument. Place the mouse and keyboard in front of the monitor. If a printer is used,
place the printer where it can be accessed.
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Connecting the Communication Cables

After the MLX Luminometer, the monitor, the keyboard, the mouse, the data interface or
remote control robotic device, and the printer (if included) have been placed into
position, they must be connected as outlined below.

Location of the receptacles for the cables depends upon whether dispensers are installed
on your MLX system. For an ML X without dispensers, the receptacles are shown in
Figure 2-1. For an ML X with dispensers, the receptacles are shown in Figure 2-2.

| CAUTION: Do not connect any power cables at this time.

To connect the monitor:
1. Unwrap the monitor cable, if you have not already done so.

2. Plug the monitor cableinto the Video 1 receptacle at the rear of the instrument.
See Figure 2-1 or Figure 2-2 for the location of the receptacle.

To connect the mouse and keyboard:
1. Unwrap the mouse cable and the keyboard cable, if you have not already done
0.

2. Plug the mouse cable into the M ouse receptacle at the rear of the instrument.
See Figure 2-1 or Figure 2-2 for the location of the receptacle.

3. Plug the keyboard cable into the K eyboard receptacle at the rear of the
instrument. See Figure 2-1 or Figure 2-2 for the location of the receptacle.
Figure 2-1 Connecting the Cables (If Dispensers are Not Installed)
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Monitor Printer
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Figure 2-2 Connecting the Cables (If Dispensers are Installed)
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To connect an external device (if used) to the instrument:

1. Plug the communication cable from the external device into the Data receptacle
at the rear of the instrument. See Figure 2-1 or Figure 2-2 for the location of the
receptacle.

2. Refer to Chapter 3 for instructions on configuring the ML X system to
accommodate the external device.

To connect the printer (if used) to the instrument:
1. Unwrap the printer cable, if you have not already done so. One end of the
printer cable contains 25 pins (Figure 2-3).

2. Plug the 25-pin end of the printer cable into the LPT 1 receptacle at the rear of
the instrument.

3. Plug the other end of the printer cable into the printer cable receptacle marked
PARALLEL at therear of the printer.

Figure 2-3 Printer Cable Connectors

25-Pin End Plug in to Printer
Plug in to Instrument PARALLEL Port
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Connecting the Power Cables

Verifying the Voltage Setting

CAUTION: Ensure that the voltage setting on the instrument matches the voltage used in the
laboratory before connecting the power cord to the power outlet.

The voltage setting of the instrument must be checked before connecting the power cord
to the power outlet in the laboratory. The voltage is checked at the point at the rear of the
instrument where the power cord is connected to the instrument (Figure 2-4). The voltage
setting is selected as outlined below.

Depending upon local electrical codes, an uninterruptible power system (UPS) may be
required in your laboratory. A UPS is not provided with the ML X Luminometer system.

To verify (and change) the voltage setting:

1. Examine the voltage selector switch setting to determine the voltage setting.
The voltage setting will be that which is displayed on the switch. Refer to
Figure 2-4 for the location and appearance of the voltage selector switch.

2. If the voltage setting does not match the voltage supplied in your laboratory, use
a pointed object such as a pencil to engage the recessed part of the switch and
move the switch so the proper voltage setting is displayed.

Figure 2-4 Verifying Voltage Setting
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Connecting the Power Cables

Y ou are now ready to connect the power cables. The components are either connected to
electrical outlets (if an Uninterruptible Power System is not used) or they are connected
to the UPS.

CAUTION: The MLX Luminometer components must be connected to properly grounded
electrical outlets. Obtain assistance from a qualified electrician to verify that your electrical
outlets are properly grounded.

Before connecting the power cables, be sure that the components have been connected to each
other as outlined in the previous section.

To connect the power cables:

1.  Unwrap the power cables for the MLX Luminometer, printer, and monitor, if
you have not already done so.

2. Connect the monitor power cable to the MLX Luminometer, using the auxiliary
outlet at the rear of the instrument (Figure 2-4).

3. Connect the MLX Luminometer to the laboratory electrical supply outlet.
4. If aprinter isused, connect it to the laboratory electrical supply outlet.

20
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Installing the Optional Injectors

If your MLX Luminometer is configured for dispensing of reagents, then the following
components are provided:

| NOTE: If your assays require reagent dispensing, these components must be installed.

Dispensers
Injectors
Reagent Bottles
Tubing

Drain Plate

To install the injectors:

1.

Turn the instrument ON (Refer to Chapter 3 for instructions). The Revelation
window will appear automatically.

Eject the plate carrier by clicking on the Utility menu and then clicking on the
Plate Out command.

NOTE: To avoid damage to the injectors, be sure to eject the plate carrier before
installing the injectors.

Unscrew the cap from the Injector “A” housing on the MLX Luminometer (see
figure 2-6).

Assemble the Injector Assembly(s) by sliding the injector through the injector
holder, and then screwing the threaded end of the tubing into the Injector
Holder (see Figure 2-5).

Figure 2-5 Preparing the Injector Assembly
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i
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Place the tip of one of the long injectors into the Injector “A” housing. Slide the
injector into the housing and screw into place (see Figure 2-6).

NOTE: Two of the injectors are longer and have a white collar. Be sure they are
installed in the Injector “A” or Injector “C” housings.

Unscrew the cap from the Injector “B” housing on the MLX Luminometer.

Place the tip of the short injector into the Injector “B” housing. Slide the
injector into the housing and screw into place.

NOTE: One of the injectors is shorter and has a yellow collar. Be sure that it is installed
in the Injector “B” housing.

Unscrew the cap from the Injector “C” housing on the MLX Luminometer.

Place the tip of a long injector into the Injector “C” housing. Slide the injector
into the housing and screw into place.

Figure 2-6 Installation of Fluid Injectors
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To install the injector tubing:

1.

Locate the free end of the tubing that is attached to Injector “A”. Thread the
injector tubing under the retaining clips and through the access hole in the front
panel as shown in Figure 2-7.

Fasten the dispenser end of the tubing from Injector “A” to the left port of
Dispenser “A” (see Figure 2-7).

Repeat Steps 1 and 2 for the tubing attached to Injector “B” and Injector “C”.
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Figure 2-7 Installation of Tubing
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To install the syringes:

1. Activate the Dispensers command on the Utility menu (see Chapter 3 for
instructions to start the ML X system). The Dispenser Utilities dialog box will

2. Click on the Change Syringes... button. The Syringe Removal dialog box
(Figure 2-8) will appear.

3. Select each syringe to beinstalled by clicking on the check box for that syringe.
Then, click on the OK button. The syringe plungers will move to the end of
their travel. Remove the first syringe from its protective package.

4. Placethefirst syringe into position. Fasten the syringe tip to the dispenser port
(see Figure 2-9).

5. [Fasten the syringe plunger to the dispenser arm (see Figure 2-9).
6. Repeat Steps 1 through 4 for the remaining dispensers.

Figure 2-8 The Syringe Removal Dialog Box
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Figure 2-9 Installation of Syringes
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To install the bottles and bottle tubing:

1. Placethe reagent bottle covers on the reagent bottles. Position the reagent
bottles in the reagent tray.

2. Remove one of the bottle tubing sets from the protective packaging.

3. Fasten the bottle end of the tubing to the bottle marked “A”. Fasten the
dispenser end of the tubing to the right port on the dispenser marked “A”.

4. Repeat Steps 2 and 3 for the “B” and “C” bottle tubing. WWhen completed, the
bottle tubing should be connected as shown in Figure 2-7.

System Maintenance

The MLX Microplate Luminometer is an electromechanical device that has few internal
parts that are serviceable by the user. For alisting of those internal parts that may be
replaced by the user, refer to the Maintenance section of this Operator’s Manual .
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3 Getting Started

Starting the MLX Luminometer

To start the MLX Luminometer:

1. Turn the power switch for the MLX instrument (Figure 3-1) and the monitor
ON. Theinstrument will perform a series of self-tests. After the self-tests are
done, the Revelation Window will be displayed. The results of the self-tests will
be displayed in the Self-Test window (Figure 3-2).

NOTE: The self-test results should indicate whether the system is operating properly. If
a self-test failure is reported in the Self-Test window, it is recommended that you call
Technical Service.

2. If aprinter isused, turn the power switch to the printer ON.

3. If necessary, prepare the dispenser system as outlined later in this chapter.

Figure 3-1 Power ON/OFF

/L 1 [

Power ON/OFF
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Figure 3-2 The Self-Test Window

Revelation - [Test?] x
=| File ¥Yiew Utility Window Help =
Zymark I
SELF-DIAGNOSTIC SEQLENCE
Luminotneter Serisl # @ bO0DS Techhologist:
Luminometer Firmware D MLUE-PW WER 2.0
Dispenzsers I : Dispenzers Option Disabled
Instrurment configured for use with Rokbotic Arm
Instrumert configured with a Barcode Reader
Date: AT
Time: 1:32:27 P
Test1: B-hit ADC PASS
Test 2 20-bit ADC PASE
Test 3 PMT High voltage PASS
Test 4 Poweer Supply Yoltages PASS
Test 30 Instrument Calibration PASE
Test 6 EEPROM Checksum PASS
Test 7. /Y Positioning PASS
Test & Barcocle Reader PASS
Self-Diagnostic Summary
Luminometer Ready
For H':'Inh e F1 !? a0 ! !NI [ ¥] ! !‘I 23290 P

Note: The Test 8: Barcode Reader line will only be displayed in the Self-Test window if the
barcode reader option is installed.
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The Revelation Window

The Revelation window (Figure 3-3) is displayed whenever you operate the ML X
Luminometer. Thiswindow appears after you start up the MLX Luminometer.

Elements of the Revelation window are shown in Figure 3-3.

Figure 3-3 The Revelation Window

Revelation
File Y¥iew Utility Help
(2]
Quick ﬁlowl Quick FIashI
Title Bar
Menu Bar
Toolbar
Quick Operation
Buttons
Display Area
—
Status Bar
ForHelp. press F1 [239C]| I I [12:30:35 P

Elements of the Revelation window are described below:

Element Description

Title Bar Contains the title of the window.

Menu Bar Provides access to the commands that are available.

Tool Bar Provides easy access to commonly used commands.

Quick Provide ready access to assays that you specify. To create an
Operation Operation Button, see "Options " later in this chapter.

Buttons

Display Area This is the main area of the window, where dialog boxes and all other

displays are presented.

Status Bar Displays messages, temperature, keyboard status (Cap Lock, Num
Lock and Scroll Lock), and the system time.
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Menus
The menus in the Revelation window are consistent with the active document.
On startup, the File, View, Utility, and Help menus are displayed (Figure 3-4).
Figure 3-4 Menus Displayed on Startup
File View  Utility Help S
After you open or create an assay file and it is the active document, the Settings and
Windows menus are added (Figure 3-5) and the File and View menus are expanded.
These menus are displayed whenever at |east one assay file is open and active.
Figure 3-5 Menus When an Assay File is Active
File Settings View Utility Window Help §
Whenever you complete arun, the results are displayed as the active document and the
Data menu replaces the Settings menu (Figure 3-6).
Figure 3-6 Menus When a Plate is Run
File Data View Utility Window Help §
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The File Menu

The File menu (Figure 3-7) provides commands to open and save files, print files on an
installed printer, import files from other software packages, and read plates. The exact
commands on the File menu depend on the active document.

Figure 3-7. The File Menu

a) when Assay file is active

b) when Data file is active

¢) when no file is open

File Settings View § File Data View § File Data View §
New Assay Ctrl+N New Assay Ctrl+N New Assay Ctrl+N
Open... Ctrl+O Open... Ctrl+O Open... Ctrl+0
Close Close Import Ctrl+l
Save Assay  Ctrl+S Save Data Ctrl+S Run Plate..  Ctrl+R
Save Assay As... Save Data As... Print Setup...

Import... Ctrl+l Import... Ctri+l 1ELS_KIN.ASY

Run Plate... Ctrl+R Run Plate... Ctrl+R 2 ELS_EP.ASY

Print... Ctrl+P Print... Ctrl+P 3 ELS.ASY

Print Preview... Print Preview... 4 MRL_KIN.ASY

Print Setup... Print Setup... Exit

1 ELS_KIN.ASY 1ELS_KIN.ASY

2ELS_EPASY 2 ELS_EP.ASY

3 ELS.ASY 3 ELS.ASY

4 MRL_KIN.ASY 4 MRL_KIN.ASY

Exit Exit

Each command on the File menu is described below. Additional information is provided
for some commands in the sections that follow.

File Menu Commands

Command Description

New Assay Create a new assay with all the default settings. See "Creating a New
Assay" in Chapter 4.

Open Open an existing assay. The File Open dialog box shows .ASY files by
default, but other file types are available using the drop down list of file
types. See "Modifying an Existing Assay" in Chapter 4.

Close Close the current file. If you have made changes since you last saved,
you will be prompted to save these changes. This command is only
available if an assay file is open.

Save Assay Save the highlighted file. This command is only available if an assay (or

(or Save Data) data) file is open.

Save Assay As
(or Save Data As)

Save the highlighted file under a new name. This option allows you to
use an existing file as a basis for the new one without losing the original.
This command is only available if an assay (or data) file is open.

Import Import Sample ID files or import a user selectable data file from an
external software package.
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Command Description

Run Plate Displays the Run Plate dialog box. The plate can then be read after you
select the assay to use and other information.

Print Print a copy of the active assay (or data). This command is only

Print Preview

Print Setup

Exit

available if an assay or data file is open.

View the active assay (or data) file as it will be printed. This command is
only available if an assay or data file is open.

View and, if necessary, change the printer settings.
Exit Revelation. If there are unsaved data files or if you have made

changes to any of the open files since you last saved them, Revelation
will prompt you to save them.

The Settings Menu

The Settings menu (Figure 3-8) is only displayed when an assay file is open and active.
It provides access to all of the commands necessary to display the dialog boxes needed to
define an assay. Each of these commandsis briefly described in the following table.

Note: Refer to Chapter 4 for complete details concerning all of the commands and dialog boxes
associated with the Settings menu.

Figure 3-8 Settings Menu

File

Settings View

Utility

Window

Help §

Assay Wizard...

Assay Title...

Reader Control...

Template...
Blank Mode...

Q.C. Raw Data...

Threshold...
Curve Fit...

Ratio...
Spreadsheet...

Report Options...
Assay Options...
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Settings Menu Commands

Command Use this command to . . .
Assay Wizard Create a new assay using the Wizard feature.
Assay Title Enter the assay title, author, code and password.

Reader Control

Template

Blank Mode

Q.C. Raw Data

Threshold

Curve Fit

Ratio

Spreadsheet

Report Options

Assay Options

Specify the start mode options, shake parameters,
temperature control options, dispensing options, and
reader options (gain level, scaling factor, and read
time/well).

Define the positions of the well type samples on the plate.
This definition includes: location, well type, replicates,
orientations, and fill direction.

Select a pre-defined blank mode or define a custom blank
mode.

Define a quality control equation to be applied to the raw
data collected when using this assay.

Define threshold equations, positive/negative Q.C.
ranges, threshold Q.C. equations, and the results output
format.

Specify all of the parameters required to formulate results
using a user defined curve fit.

Define the equation and output format required to report
results as a ratio.

Perform arithmetic calculations on RLUs from different
wells. The results of these calculations are output as a
matrix or table of data.

Select report formats, matrix type, and export files.

Specify area statistics, processing order, and sample ID
setup.
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The Data Menu

The Data Menu (Figure 3-9) is only displayed after a"Run Plate" has been executed.
Once a set of results has been displayed in the Data Reduction window, some of the
Data Menu options will become available. The options available will depend on the
contents of the test that was used to obtain the results.

Figure 3-9 The Data Menu

File Data View Utility Window Help §

Refresh F5
Select New Assay...
Lot Specific Data...
Outlier Removal...
Titration Multiplier...
Fit Information...
Kinetic Graphs...
Sample ID Filename...

Data Menu Commands

Command Use this command to . . .

Refresh Reprocess data with new test parameters if changes have been
made to a test file after a plate has been read and a data file
produced. Save the test changes and select Refresh.

Select New Use the data from one test with the data processing options of
Assay another test.

Lot Specific Displays the Lot-Specific Data dialog box. Then you enter the lot
Data number and other lot-specific data for the reagents you are using.
Quitlier Remove well results which fall outside the expected range from the
Removal calculations.

Titration Change the values of all the steps in a dilution block. This may be
Multiplier useful if you entered a nominal value dilution step (see "Define " in

Chapter 4) and the change you specified in Printout Mode (see
"Threshold Output Format " in Chapter 4) occurred at a different
dilution step.

Fit Information View the name, fit type and axes fit of a Curve Fit graph and store the
curve parameters.

Kinetic Plot individual well, replicate or whole plate Kinetic Graphs. This
Graphs option works in the same way as the Settings menu, Kinetic Graphs
option (refer to "Kinetic Graphs Dialog Box" in Chapter 5).

This option only applies to data from a glow-kinetic assay.

Sample ID Enter a new file name for the Sample ID file. Select the Use Sample
File Name ID File check box, click on Change, then enter an appropriate file
name.
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The View Menu

The View menu provides commands to display (or not display) the Toolbar and Status
Bar. Other commands are displayed on the View menu, depending upon whether a data
fileis open:

» If there are no datafiles open, the View menu shows only the Tool Bar and
Status Bar options (Figure 3-10).

» If thereisadatafile open, the menu shows all the options you can include in an
assay, but dims the ones which do not apply to the current file (Figure 3-11).

» If plate statistics are displayed, the View menu shows the mean, standard
deviation and coefficient of variation (CV) options (Figure 3-12).

The table that follows describes each command available from the View menu.

Figure 3-10 The View Menu When No Data Files Are Open

File Data View Utility Window Help §

v Toolbar
v Status Bar

Figure 3-11 The View Menu When a Data File is Open

File Data View Utility Window Help §

v Toolbar

v Status Bar
View Assay  Ctrl+A
All Results
Kinetic Graphs
Data Matrix
Area Statistics
Calculations
Ratio
Curve Fit
Conc. Graph
Threshold
Histogram

Figure 3-12 The View Menu With Plate Reproducibility

File Data View Utility Window Help §

v Toolbar
v Status Bar
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View Menu Commands

Command Use this command to . ..

Toolbar Show or hide the Toolbar at the top of the Revelation
window.

Status Bar Show or hide the Status Bar at the bottom of the
Revelation window.

All Results Show all results in the plate data window.

Kinetic Show only Kinetics Graphs.

Graphs

Data Matrix Show only the Data Matrix.

Area Statistics

Calculations

Ratio

Curve Fit

Conc. Graph

Threshold

Histogram

Mean

S.D.

C.V.

Show only the Area Statistics results.

Show only Calculations results. These will be displayed as
you specified in the Output Format box.

Show only Ratio processing results. These will be
displayed as you specified in the Output Format box.

Show only Curve Fit results. These will be displayed as
you specified in the Output Format box.

Show only the Curve Fit concentration graph in the plate
data window.

Show only Threshold processing. These will be displayed
as you specified in the Output Format box.

Show only the Threshold processing histogram.

Display the mean of the plate statistics when the plate
reproducibility test is run.

Display the standard deviation of the plate statistics when
the plate reproducibility test is run.

Display the coefficient of variation of the plate statistics
when the plate reproducibility test is run.
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The Utility Menu

The Utility menu (Figure 3-13) provides commands to select the Reader type, configure
the Reader to meet the particular needs of the assays to be run, verify accuracy and
precision of the luminometer readings, transfer control to a robotic arm system, and
perform simple manual plate operations.

The specific commands that are displayed on the Utility menu depend on the following:
* whether Dispensers areinstalled
*  whether the Remote Control option isinstalled

* whether control has been transferred to arobotic arm system (this appliesif
the Remote Control option isinstalled)

All possible Utility menu commands are shown in Figure 3-13. The Utility menu
commands that are displayed when control has been transferred to a robotic arm system
are shown in Figure 3-14. Finally, al Utility menu commands are described in detail in
the following section.

Figure 3-13 Utility Menu (All Commands)

File View Utility Help §
Plate-Plate Statistics...
Plate Reproducibility...
Select Language...
Configure Reader...
Dispensers...

Heater Control...

Plate In

Plate Out

Selftest...

Sample ID Entry...
Results Font...
Options...

System Password...

Figure 3-14 Utility Menu Commands (When MLX is Under Remote Control)

File view  Utility Help S
Plate-Plate Statistics...
Plate Reproducibility...
Select Language...
Configure Reader...
Dispensers...

Heater Control...

v Remote Control
Sample ID Entry...
Results Font...
Options...

System Password...
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Utility Menu Commands

Command Description

Plate-Plate Compare plate data statistically, and use data from one test with
Statistics the data processing options of another.

Plate Calculate statistical data for a single plate over several readings.

Reproducibility

Select
Language

Configure
Reader

Dispensers

Heater Control

Plate In
Plate Out
Selftest

Verification

Remote
Control

Sample ID
Entry

Results Font

Options

System
Password

Choose the display menu language. (Only available when no files
are open.)

Specify the Reader type and set it up to suit your applications.

Initialize, prime, purge, wash, or remove reagents from the
dispenser assemblies. This command displays the Dispenser
Utility dialog box, which allows you to select the appropriate
dispenser setup function.

Specify the manner in which temperature of the plate wells is
controlled.

Allows the user to retract the plate carrier inside the instrument.
Brings the plate carrier out of the instrument.
Runs the series of self-tests (see page 25).

Verify accuracy and precision of the MLX Luminometer by running
the Reference Plate (see Chapter 7). Also, add or modify
Reference Plate information.

Note: The Verification command will not be displayed if a check
mark is next to the Remote Control command (if the MLX system is
being controlled by a remote robotic rdevice).

Specify that the MLX Luminometer is controlled by a remote
controlled robotic arm device. A check mark is displayed next to
the Remote Control command when the MLX system is being
controlled by a remote robotic device.

Note: The Remote Control command will not be displayed if the
remote device option is not installed on your MLX Luminometer.

Specify and apply Sample IDs to well types.

Select fonts for all printouts.

Allow user specification of special command buttons, default
operational preferences, and well type colors, and also displays the
revelation sub-directory structure.

Assign a password to the system which limits access to certain
dialog boxes and programs.
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The Window Menu
The Window Menu (Figure 3-15) is only available when assay files and/or datafiles are

open. This menu provides commands to create new windows, tile and cascade existing
windows, and arrange icons. The following table describes each command available

from the Window Menu.

Figure 3-15 Window Menu

§ View

Utility Window Help ﬂ
New Window
Cascade
Tile

Arrange Icons

1 C:\\REVEL\DF_2.ASY
v/ 2 C:\REVEL\TEST_4.ASY
3 C:\REVEL\TEST_1.ASY
4 C:\REVEL\UNTITLED.ASY

Window Menu Commands

Command

Use thiscommand to . . .

New Window

Cascade

Tile

Arrange Icons

Window List

Create a new window exactly the same as the current
window. The old window will be titled with the original
name with :1 at the end and the new window will be
titled with the original name with :2 at the end.

Any changes you made to copied windows will be
copied to the original as well. If you close any copied
windows having made changes, Revelation will only ask
if you want to save the changes when you attempt to
close the final window.

Arrange and resize all the open windows. The windows
will all overlap but the title bar of each one will remain
visible.

Resize and arrange all the open windows. They are
placed side by side so that they fill the whole screen
and the contents of each can be viewed.

Arrange all the icons in evenly space rows.

The end of the Windows menu shows a list of all the
Windows open in the Revelation Window. If there are
more than 10 windows open, the list refers to More
Windows. To bring any one of these windows to the
front of the screen, click on the required window.
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The Help Menu

The Help Menu (Figure 3-16) provides commands to obtain on-line context sensitive
help. The commands available from this menu are described in the following table.

Figure 3-16 The Help Menu

File View  Utility Help S

Contents

Search for Help on...
Index

Using Help

About Revelation...

Help Menu Commands

Command Use this command to . . .

Contents The Table of Contents of the Help.

Search for Help on Locate information about a topic from an alphabetical list.

Index Access the program help file so that you can search for help
on any topic.

Using Help Brief tutorial titled "Help Basics".

About Revelation View information about the copyright and version of the

Revelation program.

Note: Within the Help menus, words that are underlined or dotted underlined are keywords.
Click on a keyword to find out more about that topic.
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Toolbars

The Starting Toolbar

The starting toolbar provides quick access to the most commonly used commands
available from the menus. To use the toolbar, click on the tool button once with the | eft
mouse button. The command represented by that tool will be activated.

The buttons that are contained on the toolbar depend upon the menus that are displayed.
For example, before an assay file is opened or created, the starting toolbar is displayed
(Figure 3-17). Thetools contained on the starting toolbar correspond to the commands
that are contained on the starting menu shown in Figure 3-1.

Figure 3-17 Starting Toolbar

Bein s

Create Open Save Run Print Print Wizard Info Help
Preview

Each button on the starting toolbar is described below. For additional information, refer
to"The File Menu" on page 29.

Button Description

Create Open a new assay with all the default settings.
Open Open an existing assay.

Save Save the highlighted file.

Run Read the plate using the currently selected assay.
Print Print a copy of the currently displayed report.

Print Preview Display a full page as it will be printed.

Wizard Access the Wizard feature to assist you with system
operation.

Info Display software version information concerning Revelation.

Help Access context-sensitive on-line help.

The Settings Toolbar

The Settings toolbar is substituted for the starting toolbar whenever an assay is being
created or edited. The buttons contained on the Settings toolbar (Figure 3-18) correspond
to the commands that are available when the Settings menu is displayed.
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Figure 3-18 The Settings Toolbar

L/,D_Lf-‘EIEI HEIE || Iz A[m

l / )
Create Save Print Wizard Reader Control
Open Run Print Preview Title Template
FPO5 (a] =
B EREREN
Blank Threshold Ratio Report \ Info
Q.C. Curve  Spreadsheet Assay Help

Each button on the Settings toolbar is described below. For additional information, refer

to Chapter 4.

Button Description

Create Open a new assay with all the default settings.

Open Open an existing assay.

Save Save the highlighted file.

Run Read the plate using the currently selected assay.

Print Print a copy of the current assay.

Print Preview Display a full page as it will be printed.

Wizard Access the Wizard feature to assist you with system
operation.

Title Enter the assay title, author, code and password.

Reader Specify the start mode options, shake parameters,
temperature control options, and reader options (gain
level, scaling factor, and read time/well).

Template Define the positions of the well type samples on the plate.
This definition includes: location, well type, replicates,
orientations, and fill direction.

Blank Select a pre-defined blank mode or define a custom blank
mode.

Q.C. Define a quality control equation to be applied to the raw
data collected when using this assay.

Threshold Define threshold equations, positive/negative Q.C.
ranges, threshold Q.C. equations, and the results output
format.
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Button Description

Curve Specify all of the parameters required to formulate results
using a user defined curve fit.

Ratio Define the equation and output format required to report
results as a ratio.

Spreadsheet Prepare a spreadsheet containing the results formatted
so that well RLUs can be added to or subtracted from one
another.

Report Select report formats, matrix type, and export files.

Assay Specify area statistics, processing order, and sample ID
setup.

Info Display software version information concerning
Revelation.

Help Access context-sensitive on-line help.
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Preparing the Dispensers
Before you run a flash assay, the reagent dispensers must be prepared. Preparation of the
dispensers consists of:
» Placing each required reagent in the appropriate dispenser bottle.
* Initializing and priming the dispensers.
Positioning of Reagents

The reagent bottle [Dispenser A, B (Offset), or C] that you use for each reagent depends
upon the definition of the flash assay. Each dispenser is used for a particular purpose, as
outlined below:

Dispenser Purpose

A Triggers the flash reaction. Reading of the well commences
at the same time that reagent is dispensed into the well from
Injector A.

B (Offset) Dispenses a reagent into the well before the reaction is
triggered or reading has commenced. This may be a reagent
to prepare the sample for reading. For example, a lysing
reagent may be dispensed from the B (Offset) injector.

C Dispenses a reagent into the well when reading or after
reading has commenced.

The Offset (B) injector is mounted so that it is positioned one well ahead of Injector A
and Injector C (Figure 3-19). When dispensing reagents, the Offset (B) reagent is always
dispensed into awell first. Then the plate carrier advances one well position causing
Injector A and Injector C to be positioned over the well and Injector B (Offset) to be
positioned over the next well. The dispenser/reader head remainsin this position until
reagent has been dispensed from Injector A and from Injector C and the readings are
completed at the times specified in the assay Settings. Detailed procedures for
configuring the dispensers for a flash assay are outlined in Chapter 4.

Figure 3-19 Positions of Injectors

1 2 3 4
A O O O O///
Injector "A" —__ B RO‘O/ Injector "C"
7
[ O
Injector "B"
./Q

7
(Offset) D
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The Drain Plate

The Drain Plate (Figure 3-20) must be used whenever the dispensers are primed or
washed. The Drain Plate isinserted in the plate carrier in the same manner as a
Microplate. The reagents that are expelled from the injectors during the prime or wash
cycles are collected on the Drain Plate. After the prime or wash cycles are completed, the
Drain Plate can be removed and the waste reagents disposed. Each reservoir in the Drain
Plate can contain up to 20 mL of fluid.

Note: You will be prompted to insert the Drain Plate whenever you carry out an operation that
requires it. The procedure below is only for an occasion when you want to insert the Drain Plate
before carrying out a procedure that requires it.

Note: When not using the Drain Plate, store it exposed to ambient light so that its glow plug will
glow when placed in the MLX

Note: If a robotic arm with remote control is used with your system, the appearance of the Drain
Plate will be slightly different than the one shown.

To insert the Drain Plate:
1. Click on Utility and then click on Plate Out to gject the plate carrier.

2. Placethe Drain Plate on the plate carrier (Figure 3-20).

NOTE: Be sure that the alignment well (located at well A13) of the Drain Plate is
positioned in the upper right corner (see Figure 3-10) when inserting the Drain Plate.

3. Click on Utility and then click on Plate In to close the plate carrier.

Figure 3-20 Inserting the Drain Plate

N

\) A

Drain
Plate

Alignment
Sensor
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Initializing and Priming

Before aflash assay is run, the injectors must be initialized and primed. Y ou may also
want to wash (or purge) the injectorsif they have not been used for an extended period.
Finally, you can remove (or recover) reagents from the injectors and tubing by drawing
them back into the syringe.

Each of these actions is summarized bel ow.

Action Description
Initialize Electronically initialize the syringe pumps.
Prime Dispense a small amount of reagent from the reagent supply bottle

to fill the tubing and injector in preparation for a dispense operation.
This will eject any air bubbles that may have formed at the end of
the injectors.

Wash/Purge Dispense a larger amount of reagent from each injector, to replace
reagent that remained in the injector during the shut-down period.

Recover Recover reagent from the injector and injector tubing and return the
reagent to the supply bottle.

To initialize the injectors:

1. Click on Utility and then click on Dispensers. The Dispenser Utilities dialog
box (Figure 3-21) will be displayed.

2. Click on Initialize. The injectors will be initialized.

Figure 3-21 The Dispenser Utilities Dialog Box

Dispenser Uilities

| Initialize I | Prime Injectors._. I

|EashfF"urge Inie-::tms...l | Becover Injectors. I

| Change Syringes.._. I

I Done: I | Help I
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To prime the injectors:

1. Click on Utility and then click on Dispensers. The Dispenser Utilities dialog
box (Figure 3-21) will be displayed.

2. Click on Prime Injectors.... The Prime dialog box (Figure 3-22) will appear.

NOTE: If you have not initialized the injectors, the Prime Injectors button will be
inactive.

3. Select aninjector to be primed by placing an x in the check box for that
injector. Then, select the number of priming cycles by dragging on the scroll
bar.

4. Repeat Step 3 for the other injectors, if needed.

5. Click on OK. If you have specified priming of at least one injector, the plate
carrier will gect and a message box will prompt you to insert the Drain Plate
(Figure 3-23).

6. Placethe Drain Plate on the plate carrier (see previous section) and then click
on the OK button in the message box. The prime cycles will be carried out.

7. At the end of the priming, the plate carrier will gject and a message box will
prompt you to remove the Drain Plate

8. Remove the Drain Plate from the plate carrier. Properly dispose of the reagents
on the Drain Plate.

Figure 3-22 The Prime Dialog Box

Strokes

[ Injector & I—
3
[ Injector B [Dffset] 4-| | -pl

[ Iniector C (1 to 20 Strokes)
I EE I | Cancel I | Help I

Figure 3-23 The “Insert Drain Plate” Message Box

@ Please Insert the Drain Plate.

Select OK when Drain Plate Inserted.

Cancel
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To wash or purge the injectors:

CAUTION: Wash/Purge is similar to priming, except that a larger volume of reagent is
expelled. Be sure to remove and empty the Drain Plate after this procedure has been
completed, to avoid overflow of the Drain Plate and damage to the MLX.

1. Click on Utility and then click on Dispensers. The Dispenser Utilities dialog
box (Figure 3-21) will appear.

2. Click on Wash/Purge Injectors.... The Wash/Purge dialog box (Figure 3-24)
will be displayed.

NOTE: If you have not initialized the injectors, the Wash/Purge Injectors button will be
inactive.

3. Select aninjector to be purged by placing an x in the check box for that injector.
Then, select the number of purging cycles by dragging on the scroll bar.

4. Repeat Step 3 for the other injectors, if needed.

5. Click on OK. If you have specified purging of at least one injector, the plate
carrier will gject and a message box will prompt you to insert the Drain Plate
(Figure 3-23).

6. Placethe Drain Plate on the plate carrier (see previous section) and then click
on the OK button in the message box. The purging cycles will be carried out.

7. At the end of the purging, the plate carrier will gject and a message box will
prompt you to remove the Drain Plate

8. Remove the Drain Plate from the plate carrier. Properly dispose of the reagents
on the Drain Plate.

Figure 3-24 The Wash/Purge Dialog Box

WASHIPURGE

Strokes

[ Injector A I—
3
[ Injector B [Dffset] 4-| I +|

[" Injector C [1 to 20 Strokes]
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To recover the reagents:

1. Click on Utility and then click on Dispensers. The Dispenser Utilities dialog
box (Figure 3-21) will appear.

2. Click on Recover Injectors.... The Recover dialog box (Figure 3-25) will be
displayed.

3. Select areagent to be recovered by placing an x in the check box for that
reagent. Then, select the number of recovery cycles by dragging on the scroll
bar.

4. Repesat Step 3 for the other reagents, if needed.

5. Click on OK. The recovery cycleswill be carried out.

Figure 3-25 The Recover Dialog Box

BECOVER

Strokes

[ Injector A I—
3
[ Injector B [Dffset] 4-| I +|

[" Injector C [1 to 20 Strokes]

To change syringes:

1. Click on Utility and then click on Dispensers. The Dispenser Utilities dialog
box (Figure 3-21) will appear.

2. Click on Change Syringes.... The Syringe Removal dialog box (Figure 3-26)
will be displayed.

3. Install or change the syringes as outlined in Chapter 2.

Figure 3-26. Syringe Removal Dialog Box

SYRINGE BEMOVAL

[ Injector A
[ Injector B [Dffset]
[ Injector C
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Configuring Instrument Parameters

Before you define your first assay on the ML X, certain instrument parameters should be
configured. The commands for doing this are contained on the Utilities menu:

Command Purpose

Select Language Change the language in which menus are displayed. See page 48 for
more information.

Configure Reader Specify the Reader type and the setup parameters for the Reader. See
page 49 for more information.

Heater Control Specify the manner in which temperature of the plate wells is controlled.
See page 56 for more information.

Results Font Specifies the font that is used when printing reports. See page 59 for
more information.

Options Select user preferences, specify laboratory information for the report
header, specify colors to represent the well types, and create Quick
Operation Buttons. See page 60 for more information.

Select Language

Use this command to display the Language dialog box (Figure 3-27). Y ou can then
change the language in which menu commands are displayed. This command is only
available when all assay files and data files are closed.

| Note: The languages that are available depend upon the version of software purchased.

Figure 3-27 Language Dialog Box

= Language

Select:

Cancel

To change the language:
1. Close all assay files and datafiles.

2. Click on Utility and then click on Select Language. The Language dialog box
(Figure 3-27) will be displayed.

3. Select the language you want

4. Click on OK.

48
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Configure Reader
Use this command to select a different reader type or to modify the setup parameters of
your MLX instrument.

To select a different reader type:
1. Close all assay files and datafiles.

2. Click on Utility and then click on Configure Reader. The Reader Type dialog
box (Figure 3-28) will be displayed.

Note: If one or more assay or data files are open when you click on Configure Reader,
the Reader Type dialog box will not be displayed. Instead, you will be prompted to enter
the password to modify the setup parameters of the current configured reader.

3. Usethe Reader Type diaog box to select areader other than the Internal MLX.

Note: If no other readers are used, only the Internal MLX reader will be listed. If this
dialog box does not display any reader types, you will need to re-install Revelation.

4. Click on OK.

Figure 3-28 Reader Type Dialog Box

= Reader Type

Select a reader:
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To modify the MLX setup parameters:

1. Click on Utility and then click on Configure Reader. The Reader Type dialog
box (Figure 3-28) will be displayed.

Note: If one or more assay or data files are open, the System Password dialog box will
be displayed instead of the Reader Type dialog box. In this case, skip Step 2 below and
proceed to Step 3.

2. Click on Setup. The System Password dialog box will be displayed.
3. Typethe system password in the Enter Password field. Then click on OK.

Note: If you enter an incorrect password, the system will not respond. If this occurs,
delete the password entry (shown as asterisks) by backspacing or highlighting it. Then,
retype the password.

4. Six tabbed MLX Setup dialog boxes will be displayed. Select the appropriate
setup tab as outlined below:

Tab Purpose

General Specify whether dispensers are installed, select the frequency
and reporting mode of self testing, specify whether data from
glow-endpoint or flash assays are saved between well readings,
specify whether data are to be exported through a serial port,
and specify a range of acceptable RLU values.

Instrument Specify the parameters for communication to the MLX micro-
instrument.
Injectors Specify which injectors are installed on the MLX instrument and

the communication parameters for the injectors.

Injector Speeds Specify the dispensing and aspiration speeds, the syringe size,
and the pickup volume for each injector.

Remote/Data Specify communication parameters for exporting data through
Port the RS232 port.

Note: The Remote/Data Port tab is displayed even if the
Remote/Data Port option is not installed on your MLX system.

Barcode Specify the type of barcode that is read and check the reading
of a barcode.

Note: The Barcode tab is not displayed if the Barcode Reader
option is not installed on your MLX system.

5. Instructions for using each dialog box are contained in the following sections.
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General

The General dialog box is shown in Figure 3-29.

To specify general parameters:

1.

Installed Options: If dispensers areinstalled, place an x in the Dispensers
check box.

Self-Test: If you want the results of the self-test (page 26) to be printed each
time the self-test is run, place an x in the Print Selftest Report check box.

If you want the self-test to be run before each plate is read, place an x in the
Retest Prior to Each Plate Read check box.

Save Data between Well Reads: If you want the data obtained from glow-
endpoint or flash assaysto be temporarily saved between well readings, place
an x inthe Save Data Between Well Reads check box. See Chapter 4 for
additional information.

Send ASCI | Text Fileto Remote Port: If you want data to be exported through
the RS232 seria port to another system, place an x in the Send ASCIIL.TXT File
to Remote Port check box. Be sure to configure the Export to File optionsin
the assay definition (see page 178).

Note: If your MLX system is being operated under remote control, this selection is
ignored.

Data Conversions: If you want to extend the range of acceptable RLU values,
place an x in the Enable OVER Conversion check box. Then, enter the
maximum allowable RLU value in the OVER Value text box.

Click on OK.

Note: The General dialog box and many other MLX dialog boxes contain an Operation
Button labeled Apply. This Operation button is for a different application and is inactive
on the MLX.
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Figure 3-29 The General Dialog Box

= Setup/Configure Internal MLX

General | Ingtrurnent | |njectors | Injector Speeds | Remote/D1ata Paort |
Installed Options Data Conversion

[X Dizpenzers
[  Enable DY¥ER Conversion

Selftest OYER Yalue =

[ Prnt Selftest Bepork:
[ Retest Prior to each Plate Read

[ Sawve Data Between Well Read: [Glow-Endpoint and Flazh]
[ Send ASCIL.TXT file to Remote Port [Ignored in BRemote Control)

Cancel | ‘
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Instrument
The Instrument dialog box is shown in Figure 3-30.

Warning: The settings shown below are default settings and should not be changed, except by
qualified technical service personnel.

To change communication parameters for the instrument:

1. Port: Select the port for which the communication parameters are being
established by clicking on the appropriate radio button.

2. Baud Rate: Select the speed (baud rate) of the port.

3. Parity: Select the parity error-checking method that is used.
4. Data Bits: Select the number of data bits.

5. Stop Bits: Select the number of stop bits.

6. Click on OK.

Figure 3-30 Instrument Communication Parameters Dialog Box

= Setup{Configure Internal MLX
General | Instrument | Injectors | Injector Speeds | Remaote/Diata Part | Barcode |
-Ingtrument Communication Parameters
‘Baud Rate——; Panty
) 4800 ! None
! 9600
® Even
® 19200
1 38400 C Ddd
-Data Bits—————————— Stop Bitz
C 7 Data Bits @ 1 Stop Bit
(@ & Data Bits (' 2 Stop Bits
I OK I | Cancel I | Brndy I | Help I
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Injectors

The Injectors dialog box is shown in Figure 3-31.

Warning: The settings shown below are default settings and should not be changed, except by
qualified technical service personnel.

To change communication parameters for the injectors:

1. Injectorsinstalled: Specify theinjectorsthat are installed and the
communication address for each by placing an x in the appropriate check box

opposite each installed injector. Then, type the communication address for that

injector.

2. Port: Select the port for which the injector communication parameters are being

established.

3. Baud Rate: Select the speed (baud rate) of the port.

4. Parity: Select the parity error-checking method that is used.

5. Data Bits: Select the number of data bits.

6. Stop Bits: Select the number of stop bits.

7. Click on OK.

Figure 3-31 Injectors Dialog Box

-Injectors Installed

Address

[¥ B Injector |2
[¥ | C Injector |3

-Injector Communication Parameters

~Port -Baud Rate— Parity
C! COM1: C! 4800 ® None
C COM2: ® 9600
! Even
= COM3: ' 19200
! COM4: I 38400 C 0dd
-Data Bits Stop Bits
) ¥ Data Bits ® 1 Stop Bit
® 8 Data Bits (' 2 Stop Bits

= Setup{Configure Internal MLX
General | Instrument | Injectors | Injector Speeds | Remate/D ata Port I Barcode |

1] 4 I | Cancel I | Bnpds I |

Help
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Injector Speeds
The Injector Speeds dialog box is shown in Figure 3-32.

To change injector speeds:
1. Injector A: Dispense: Select the rate (in pL/sec) at which liquid isto be
dispensed from Injector A by clicking on the appropriate radio button.

2. Injector A: Aspirate: Select therate (in pL/sec) at which liquid isto be
aspirated from Injector A.

3. Injector A: Syringe Size: Select the size of the syringe that is connected to
Injector A.

4. Injector A: Pickup Volume: Type the volume (in L ; range: 0 to 50 pL) of
liquid that is withdrawn back into Injector A after dispensing, to prevent droplet
formation on the injector tip.

5. Repeat Steps 1 through 4 for Injector B (if installed) and Injector C (if
installed).

6. Click on OK.

Note: Figure 3-32 shows the default values for these settings. If you want to return to the default
values for all of the injectors, click on Defaults before you click on OK.

Figure 3-32 Injector Speeds Dialog Box

= Setupf{Configure Internal MLX

General | |higtrument I |njectors | Injector Speeds | Femate/L ata Port | Barcode I
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Remote/Data Port
The Remote/Data Port dialog box is shown in Figure 3-33.

Note: The Remote/Data Port dialog box tab is displayed even if this option is not installed on the
MLX system.

Warning: The settings shown below are default settings and should not be changed, except by
qualified technical service personnel.

To change communication parameters for the remote/data port :

1. Port: Select the port for which the communication parameters are being
established by clicking on the appropriate radio button.

2. Baud Rate: Select the speed (baud rate) of the port.

3. Parity: Select the parity error-checking method that is used.
4. Data Bits: Select the number of data bits.

5. Stop Bits: Select the number of stop bits.

6. Click on OK.

Figure 3-33 Remote/Data Port Dialog Box

= Setup{Configure Internal MLX
General I Instrument | Injectors | Injector Speeds | Hemote/Data Port | Barcode |
-Remote/D ata Port Communication Parameters
~Port ~Baud Rate— ~Parity
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Barcode Reader
The Barcode Reader dialog box is shown in Figure 3-34.

Note: The Barcode Reader dialog box is available only if the barcode reader option is installed
on the MLX system.

To specify barcode reader options:

1. Types: Specify the types of barcode labelsthat are to be read by placing an x in
the appropriate check box opposite each barcode type. More than one box can
be checked.

2. Codabar Options. Place an x in the Send Start/Stop check box if you want the
Start and Stop charactersto be read.

3. Code 39 Options: Place an x in the CD Check or the Transmit CD check box,
depending on the option you want.

4. 2of 50ptions; Place an x inthe CD Check or the Transmit CD check box,
depending on the option you want.

5. Barcode Test: To verify the proper reading of atest barcode label, place atest
platein the MLX system and then click on Test Barcode Read.

6. Click on OK.

Figure 3-34 Barcode Reader Dialog Box

= Setup{Configure Internal MLX
General | Instrument | Imjectors I Injector Speeds | Remate/D1ata Port | Barcode |
~Types -Codabar Options Barcode Test

[T Send Start/Stop

[¥ Codabar -Code 39 Options Test Barcode Read I

[X Interleaved 2 of 5 [" CD Check
X Transmit CD

[x Code 128
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[T CD Check
[X Transmit CD
I (1].4 I | Cancel I | Fazapds I | Help I
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Heater Control
Use this command to display the Master Temperature Control dialog box (Figure 3-35).

Generally, temperature control is specified within the assay by using the Reader Control
command on the Settings menu. However, if you wish to enable heating to maintain the
plate carrier at a specified temperature between runs or if you wish to override the assay
settings, the Master Temperature Control dialog box allows you to do this.

To use the master temperature control:

1. Click on Utility and then click on Heater Control. The Master Temperature
Control dialog box (Figure 3-35) will be displayed.

2. Enable Heating: If you want the plate carrier to be maintained between runs at
the temperature entered in the Set Temperature box, place an x in the Enable
Heating check box.

| Note: The Ambient Temperature field displays the current ambient temperature.

3. Set Temperature: Use the scroll bar to specify the temperature at which the
plate carrier isto be maintained between runs (see above).

4. Override Assay Settings: Place an x in this check box to specify that the well
temperature during an assay will be controlled by the master temperature
control rather than the assay. The plate wells will be maintained at the Set
Temperature rather than the temperature specified by the Assay Settings (see
Chapter 5) whenever the Override Assay Settings box is checked

Important: If Override Assay Settings is checked, temperature settings specified for
an assay in the Settings menu are disabled. Therefore, if Enable Heating is not
checked and Override Assay Settings is checked, temperature control specified for an
assay will be disabled.

5. Click on OK.

Figure 3-35 Master Temperature Control Dialog Box

Master Temperature Control

[¥ Enable Heating ~Set Temperature

I 37.0 deqgrees C.
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Ambient Temperature
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[X Dverride Asszay Settings

I EE I | Cancel I | Help I
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Results Font

Use this command to display the Results Font dialog box (Figure 3-36). Then, you can
select the font properties that will be used in al printed reports:

Property Description

Font The fonts installed on your system. For example: Arial or Couri er.
Font Style The style to be applied. For example: Italic or Bold.

Size The font size. For example: 10pt, 12pt or 1 4pt

Effects Special effects: For example: Strikeout or Underline.

Color Color of the font.

To select font properties:

1. Click on Utility and then click on Results Font. The Font dialog box
(Figure 3-35) will be displayed.

2. Font: Select the font you want. Use the scroll bar to display additional fonts.

3. Font Style: Select the style you want. Use the scroll bar if needed.

4. Size: Select the font size you want. Use the scroll bar if needed.

5. Effects: If you want either the strikeout or underline effect, place an x in the
appropriate check box.

6. Color: Select the font color you want. Use the drop-down arrow to display the
available color choices.

7. Click on OK.

Figure 3-36 Font Dialog Box

Font

Font Style:

Courier

) e |

T Courier Mew Bold 10 .
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Effects Sample
[ Stikeout
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Color:
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Options

Use this command to display the five Options tabs:

Tab

Purpose

Buttons

Preferences

Colours

Directories

Lab Information

Create, label, and position Quick Operation buttons. See
page 61 for more information.

Specify whether results are to be suppressed if QC fails,
whether a Plate ID is to be automatically assigned, whether lot-
specific data are entered at run time, and other preferences.
See page 63 for more information.

Select the colors used to represent well types on the template
display and in the results display. See page 65 for more
information.

Display the current sub-directory structure of the Revelation
directory showing you where all the different Revelation file
types will be placed. See page 66 for more information.

Enter your laboratory name, address, and phone numbers so
that this information will appear on report headers. See
page 67 for more information.

Instructions for using each dialog box are contained in the following sections.
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Buttons
Use the Buttons tab (Figure 3-37) to create, label, and position Quick Operation buttons.

To create a Quick Operation button:
1. Click on Utility and then click on Options.

2. Click on the Buttons tab. The Buttons dialog box (Figure 3-37) will be
displayed.

3. Placean x inthe Enabled check box, if an x is not already present.
4. Click on Add.
5. Typeaname for the Quick Operation button label in the Button Text: box.

6. Click on Select... to assign an assay or worklist file to the new button. The
Assay/Worklist dialog box will be displayed.

7. Select the file name of the assay or worklist file from the file list box, then click
on OK. The file name will be displayed next to the button label in the Buttons:
box.

8. Click on OK.

Figure 3-37 Buttons Dialog Box

b  optons |
Laboratary Infarmation |

Preferences | Colours | Directanies |

Buttons:

Quick Glow O GLOW ASY

Quick Flash Q_FLASH.ASY
Move Up

Move Down
Bemove

Clear

-Button Definition

Button Text: | Quick Glow

Azzapworklist Hame:
CAREVELAD_GLOW ASY

1].4 I | Cancel I | Appds I | Help
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To reposition a Quick Operation button:

1. Display the Buttons dialog box (see above). The buttons are listed in the order
(Ieft to right) that they are displayed on the Revelation window (Figure 3-3).

2. Click on the button name in the Buttons: window and then click on Move Up
or Move Down to move the button name up or down in the listing. The position
of the button in the Revelation window will change accordingly.

3. Click on OK.

To remove a Quick Operation button:
1. Display the Buttons dialog box (see above).

2. Click on the button name in the Buttons: window and then click on Remove to
remove the button from the listing.

3. Click on OK.

To remove all of the Quick Operation buttons:
1. Display the Buttons dialog box (see above).

2. Click on Clear to remove al of the buttons from the listing.

3. Click on OK.
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Preferences
Use the Preferences tab (Figure 3-38) to select assay preferences.

To select preferences:
1. Click on Utility and then click on Options.

2. Click on the Preferences tab. The Preferences dialog box (Figure 3-38) will be
displayed.

3. Run Plate Defaults:

Place an x in the Auto save enabled check box if you want the results from a
run to be automatically saved under the plate ID. Otherwise, Revelation will
prompt you whether you want the data saved.

Place an x in the Auto print enabled check box if you want adialog box to be
automatically displayed prompting for the results of arun to be printed.

Place an x in the Search for Sample IDs enabled check box if you want
Revelation to search for a Sample ID file and use the sample IDs from that file
instead of the template well labels (T1, T2, etc.).

Note: If Search for Sample IDs is enabled, Revelation will search for a file with the
same name as the Plate ID but with an .sid extension. If it finds such a file, it will use
those Sample IDs for the plate. Otherwise, an error message will be displayed
indicating that the file could not be found.

Place an x in the Auto barcode read enabled check box if you want the plate
barcode to be automatically read by Revelation when the plateis run.

Place an x in the Ask for lot specific data check box if you want data that you
have entered for the reagent kit to be retrieved when the assay is run.

Place an x in the Multiple assays check box if you want more than one assay to
be run per plate.

Place an x in the Orientation Lock check box if you want replicates for all well
typesto be filled in the same direction. Then, select the direction in which you
want replicates filled (Columns only or Rows only).

4. Default Plate | D:

Place an x in the Enabled check box if you want an ascending numerical plate
ID of up to eight characters to be automatically assigned by Revelation.

The numerical plate ID can be part of an eight-character alphanumeric ID that
you define. For example, you may want the plate IDs to read run-0001, run-
0002, run-0003, etc. Type the exact plate ID format that you want in the Plate
ID format: box. Then, type the numerical format (for example, 0000) in the
Plate ID format: box.

| Note: The plate ID must not exceed 8 characters.

MLX Microplate Luminometer Operator's Manual 63

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 3: Getting Started

Figure 3-38 Preferences Dialog Box
b Options |

Buttons | Preferences | Colovrs | Directaries | Labaratary |nfarmation I

-Run Flate Defaults -Default Plate 1D
[X ‘Auto save enabled: [ Enabled
[ Auto print enabled Plate ID format: |
[ Search for Sample 1Dz enabled
[ Auto barcode read enabled
[ Ask for lot specific data | Reset Counter To Zero I
[X Multiple assays
[ Orientation Lock:

@ Columns only

X Dizplay overwrite warning

(_! Rows only

I | Cancel I | Hupdy I |

Place an x in the Display overwrite warning check box if you want Revelation
towarn you if the same plate ID is assigned a second time.

Click on Reset Counter to Zero if you want to reset the numeric portion of the
plate ID to zero.

Example: If you want plate IDs to read run-0000, run-0001, run-0002, etc., place an x in
the Enabled check box and type r un- 0000 in the Plate ID format: text box.

5. Click on OK.
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Colours

Use the Colours tab (Figure 3-39) to select colours to represent different well types on
the template and in the results reports.

Note: Windows normally has use of a limited number of colours, so it will pick the closest colour
to the one you have created. If you are using a black and white printer, all colours will be printed
as black.

To select colours:
1. Click on Utility and then click on Options.

2. Click on the Colours tab. The Colours dialog box (Figure 3-39) will be
displayed.

3. Click on theradio button of the first well type. Then, drag the scroll handles of
each colour bar to increase or decrease the red, green and blue components of
the colour. The colour you create will be shown in the word "Text" adjacent to
that selected well type.

4. Repeat Step 3 for each of the well types that you want to assign colours.
5. Click on OK.

Figure 3-39 Colours Dialog Box

Laboratary Infarmation

Buttons Preferences | Colours | Directanies

ARed Blue Green

Text +] [+ [+

Text

() Standard Text
) Control Text
C User 1 Text
! User 2 Text
! Uszer 3 Text
T User 4 Text
Cl User & Text
C User b Text
Cl User 7 Texdt
Cl User 8 Text

1].4 I | Cancel I | Appds I | Help
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Directories

Use the Directories tab (Figure 3-40) to display the sub-directories where the various
Revelation file types will be placed.

To display the directories:
1. Click on Utility and then click on Options.

2. Click on the Directories tab. The Directories dialog box (Figure 3-40) will be
displayed.

3. If necessary, use the browse buttons to display a particular directory.

4. Click on OK when you are finished viewing the directories.

Note: If you choose a directory location which does not exist, you will get a warning message.
You can create specific directory locations using the File Manger in Windows® (see your
Windows® documentation for additional information).

Figure 3-40 Directories Dialog Box

Buttons | Freferences | Colours | Directories | Laboratory Information

Azzap Directory: | (eI
Plate Data Directory: |C:AREVEL Browse...

Curve Directory: IE:"\FIEVEL\EUFWES Browse. ..
Text Directory: IE:\HEVELKTXT Browse._ .
Sample ID Directory: |C:AREYELASID | Browse._ .
Selftest Directory: |C:AREVEL Browse. .

Spectrum Directory: I C:AREYEL Browse._ .

I | Cancel I I Help
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Laboratory Information

Use the Laboratory Information tab (Figure 3-41) to enter the name, address, telephone
and fax number of your laboratory. Thisinformation will then be printed on the header
of each report.

To enter laboratory information:

1.

2.

Click on Utility and then click on Options.

Click onthe Laboratory Information tab. The Laboratory Information dialog
box (Figure 3-41) will be displayed.

Type the information describing your laboratory.
Click on OK.

Figure 3-41 Laboratory Information Dialog Box

Freferences Colours

Laboratory Information

(1] 4 I | Cancel I | Aupds I | Help

MLX Microplate Luminometer Operator's Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

67



Chapter 3: Getting Started

Changing the System Password

A system password is used to restrict access to certain dialog boxes and to programs used
by service engineers. To assign a new password, follow the procedures described below.

To change the system password:
1. Click on Utility and then click on System Password. The System Password
dialog box (Figure 3-42) will be displayed.

2. Typethe current password in the Enter Password box. Then, click on OK. The
New System Password dialog box (Figure 3-43) will be displayed.

Note: If you enter an incorrect password, the system will not respond. If this occurs,
delete the password entry (shown as asterisks) by backspacing or highlighting. Then,
retype the password.

3. Typethe new password in the Enter Password box. Re-type the new password
in the Retype Password box.

4. Click on OK.

|Note: The default password is DYNEX.

Figure 3-42 System Password Dialog Box

= Password : System Password

Enter Password: I

| 1] I Cancel I

Figure 3-43 New System Password Dialog Box

= Mew System Password

Faszword
Enter Password: Im

Hetype Password: I

1] 4 I | Cancel I | Help I
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Naming of Wells

Labeling of Wells on the Plate

The Microplates that you use with the ML X Luminometer contain 96 wells. The wells
arearranged in columns and rows. On the plate, the rows are named A though H and
the columns are named 1 through 12 (Figure 3-44).

Figure 3-44 Naming of Plate Rows and Columns

LNy .
N AN® ST\ /DDA

T eeaeeeeeesee

Well Types

When you define an assay on the ML X, you will assign a particular well type to each
well that you use on the plate. The well type refers to the purpose of that well in that
assay. For example, if you are using nine wells to contain three replicates of three
different standards, each of those nine wells will be designated with awell type of S (or
other symbol that you assign for a standard).

At the time you create an assay, Revelation provides the following default well types:

Well Type Symbol Description

Blank B Wells used for a blank. Generally, one or two blank wells may be
run per plate to measure background luminescence.

Standard S Wells that contain a Standard. The Standards are used to
calibrate a quantitative assay.

Control C Control samples that are used to verify the performance of an
assay.
Test T All unknown samples.

However, you can define an assay to use different symbols (up to three characters for
each symbol) than those shown for these well types. In addition, you can define and
name up to eight additional well types.

Note: The procedure for changing the symbol for a well type or for adding new well types is
described in the “Template” section of Chapter 4.
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Well Identification

Since different wells of the same well type will probably contain different materials,
each well you use must be further identified. Thisis done using the Template command
during Assay Definition (see Template on page 99). By default, Revelation identifies
wells by sequentially numbering each well type that contains an aliquot of a particular
sample.

For example, if you are using nine wellsto contain three replicates of three different
standards, the three wells containing replicates of the first standard will each be named
S1, the three wells containing replicates of the second standard will each be named S2,
and the three wells containing replicates of the third standard will each be named S3.

In some dialog boxes, the wellswill be identified as

S1 S1 S1
S2 S2 S2
S3 S3 S3
etc.
In other dialog boxes (Figure 3-45), each replicate well will be identified as

S1.1 S12 §S13
S2.1 S22 S22
S3.2 S3.2 S33
etc.

If you don’t want the wells for a particular well typeto belabeled as 1, 2, 3, etc., you
can access the Template dialog box (page 100) and click on Change Label. Then, you
can define new labels such as A, B, C, etc. If there are more than 26 different samples of
the well type, the subsequent samples will be labeled AA, BB, CC, etc.

Finally, you can instruct Revelation to search for the Sample ID that correspondsto a
particular well identification (page 63). Then, the results report can contain the results
listed by Sample ID rather than by well 1D.

Figure 3-45 Identification of Replicates

= Outlier Removal

nd a3 (8

Current Record: I 1 Restore All

Outhers are removed from all records.

51.2 272300 |
Mean: |277.500 51.3 22020 |—
. [7.354 51.4 21.180
sD: 515  3.606
Cv: |2_55|] % 516 2670 =
51.7 0.895
P 518 0.394
K.inetic Hecords 11 12%.700
T1.2 119.500
Select Record: I E T1.3 6.938
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During definition of the assay, you will use the Template command (page 98) to do the
following:

Detailed instructions about creating the assay template and defining the assay are

Assign awell type to each of the wells you use on the plate. An example is shown
in Figure 3-46.

Change the default naming of awell type. Create and name new well types.

Specify the number of replicates (the number of wells used per sample) for each
well type.

Specify whether replicates are filled in rows (left to right) or in columns (top to

bottom).

Specify whether samples are filled in rows (left to right) or in columns (top to

bottom).

provided in Chapter 4.

Figure 3-46 A Typical Template

Bl S1 S2 S3 A S5 S6 C1 C2 C3 T1 T2

T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 [ T13 | T14
T15 | T16 | T17 | T18 | T19 [ T20 (T21 | T22 | T23 [ T24 | T25 | T26
T27 | T28 | T29 | T30 | T31 | T32 | T33 | T34 | T35 | T36 | T37 | T38
T39 | T40 (T4l | T42 | T43 | T44 | T45 | T46 | T47 [ T48 | T49 | TS0
TS1 | T52 | TS3 | T54 | TS5 | T56 | TS57 | T58 | TS9 | T60 | T61l | T62
T63 | T64 [ T65 | T66 | T67 [ T68 | T69 | T70 | T71 (T72 | T73 | T74
T75 | T76 | T77 | T78 | T79 | T80 | T81 | T82 | T83 | T84 | T85 | B2
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Chapter 4: Defining an Assay

4 Defining an Assay

Overview

Once you have configured your ML X, you are ready to define an assay. The detailed
procedure for doing this depends upon whether you are defining a glow-endpoint assay, a
kinetic assay, aflash assay, or adual flash assay.

Note: Not all the steps shown are required for a particular assay. For example, if you are
defining a qualitative assay, the Curve Fit step is not needed.

Since the choices that are available to you in a particular step depend upon the selection you made
in a previous step, the steps should be carried out in the sequence shown.

Figure 4-1 Assay Definition Overview

New Assay Specify the type of assay (glow-endpoint, kinetic, flash, or dual flash)
v that you are creating.
Assay Title Enter the title, author, code and password of the assay.
Y
Reader Control Specify luminometer parameters such as temperature, shake, gain level,
¥ and dispensing options.
Template Define the positions of the well type samples on the plate. The well type
v definition includes location, number of replicates, etc.
Blank Mode Select a pre-defined blank mode or define a custom blank mode.
Y
Q.C. - Raw Data Define the quality control criteria that you want to use to verify that the
v raw data are acceptable.
Threshold (For qualitative or semi- quantitative assays.) Define the threshold
7 values that separate negative, equivocal, and positive samples.
Curve Fit (For quantitative assays.) Define the type of standard curve, the
7 standards used, calculation procedure, and results QC procedure.
Ratio (If you want results to be scaled or expressed as a ratio of another
value.) Define the ratio equation and the output format.
Y
(If you want to carry out calculations using the results from particular
Spreadsheet wells.) Define each equation.
L] , Specify the layout of the results report, the data that will be included, and
Report Options report exporting options.
L] . Specify the order in which calculations should be performed, the
Assay Options summary statistical calculations that should performed, and the well
locations for which the Sample ID should be prompted.
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The procedure to define an assay is the same, regardless of whether you are creating a
new assay or editing an existing assay.

Creating a New Assay

To create a new assay:

1. Click on File and then click on New Assay. The Luminometer Assay Type
dialog box (Figure 4-2) will be displayed.

NOTE: New Assay allows you to create a new assay by editing the default values of a
blank assay. Open allows you to edit an existing assay.

2. Click on Glow - Endpoint, Kinetic, Flash, or Dual Flash to select the type of
assay you wish to create. For details on assay types, see Chapter 1. The Assay
summary window will be displayed.

NOTE: The Assay summary window displays all of the assay parameters that have
been defined during the assay creation process. As you enter new information, it will be
displayed in the Assay summary window.

3. Definethe assay using the commands on the Settings menu. The procedure for
using each Settings menu command is detailed in the remainder of this chapter.

4. Click on File and then click on Save to save the assay that you have created.

Figure 4-2 Luminometer Assay Type Dialog Box

Luminometer Assay Type

Kinetic
Flazh
Dual-Flazh

Modifying an Existing Assay

To modify an existing assay:
1. Click on File and then click on Open. The Open dialog box will be displayed.

2. Select the assay file that you want to modify. Then, click on OK.
3. If you are prompted for the assay password, enter the password.

4. Modify the assay using the commands and dialog boxes available on the Settings
menu. Each Settings menu command is described in the following sections.

5. Click on File and then click on Save to overwrite the original assay with the
modified definition. Or, use Save As if you do not want to overwrite the
original assay. The redefined assay will be saved under the new name.
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To name the assay:

1.

8.

Click on Settings and then click on Assay Title. The Assay Title dialog box
(Figure 4-3) will be displayed.

Enter Assay Title: Typethetitle (up to 26 characters) that you want to assign to the
assay. Thetitle may consist of any characters you can enter using the keyboard.

NOTE: The title is not the filename under which you save the assay. The filename is
entered using the Save or Save As commands on the File menu.

Written by: Type your name, initials or code that identifies you as the author of
the assay.

Enter Password: Type a password (up to eight characters) for the assay. The
password may consist of any characters you can enter using the keyboard.

Retype Password: Re-type the password to verify that you have typed the
password correctly.

NOTE: Steps 3 and 4 are optional. If you enter a password, be sure to record it.
Although you can view the assay in the future without entering the password, you will
not be able to modify it.

Prefix: Type the prefix (up to eight characters) for the assay. The prefix may
consist of any characters you can enter using the keyboard.

Suffix: Type the suffix (up to eight characters) for the assay. The suffix may
consist of any characters you can enter using the keyboard.

NOTE: Use the Prefix and/or the Suffix to verify that the appropriate assay is run on a
particular plate or group of plates. When a plate is run, Revelation will check the start of
the barcode/plate ID against the prefix or the end of the barcode/plate ID against the
suffix. If the prefix or suffix is not correct, Revelation will display a warning message.

Click on OK.

Figure 4-3 Assay Title Dialog Box

- Assay Title

Enter Assay Title:

Untilled Aszzal
Wtten by: I
Pazzword

Enter Password:

Retype Password:

rAsgsay Code
Prefix:
Suffix:
I 119 || Cancel || Help I
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Reader Control: Glow-Endpoint Assays

To specify Reader Control settings for glow-endpoint assays:

1. Click on Settings and then click on Reader Control. Four tabbed L uminometer
Control dialog boxes will be displayed. Select the appropriate tab as outlined

below:

Tab Purpose

Start Mode Determine when to read the plate relative to the start of the test.
The test starts when you click on Start in the Run Plate dialog
box. See "Start Mode (Glow-Endpoint)" on page 77.

Shake Enable plate shaking and specify the frequency, amplitude, and
duration of the shake motion. See "Shake (Glow-Endpoint)" on
page 78.

Temperature Enable the heater plate and specify the temperature you wish
to maintain. See "Temperature (Glow-Endpoint)" on page 79.

Reader Options Specify gain levels, scaling factors, raw data handling options,
and read time per well. See "Reader Options (Glow-Endpoint)"
on page 80.

2. Instructions for using each dialog box are contained in the following sections.
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Start Mode (Glow-Endpoint)

The Start Mode dialog box (Figure 4-4) allows you to specify when Revelation takes the
first reading relative to the start of the test.

To specify the start mode:

1. Start Mode: If you want the first reading to be taken when the test starts, select
Immediate.

If you want the first reading to be taken when a specified sample reaches the
specified RLU value, select When...reaches...RLU. Then, type the well 1D of
the sample and the RLU value.

If you want the first reading to be taken when the specified sample reaches the
specified RLU/min value, select When...reaches...RLU/min. Then, type the
well ID of the sample and the RLU/min value.

If you want the first reading to be taken a specified time after the test starts,
select After...minutes. Then, type the time delay.

2. Click on OK.

Figure 4-4 Start Mode Dialog Box (Glow-Endpoint Assay)

= Luminometer Control

Start mode | Shake | Temperature | Reader Options |
~Start Mode

reaches RLU

reaches RLU/min

! After I minutes

[1].4 I | Cancel I | Appdp I | Help
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Shake (Glow-Endpoint)
For glow-endpoint assays, the Shake dialog box (Figure 4-5) alows you to specify

shaking of the plate once just prior to reading of the plate.

To specify the shake parameters:

1. Enable Shaking: If you want the plate to be shaken once just prior to reading of
the plate, place an x in the Enable Shaking box.

2. Shake Parameters: Select the shake intensity (Low, Medium, or High) by
clicking on the appropriate radio button.

Then, type the duration of shaking (from 1 to 10 seconds).

NOTE: The Shake Parameters and Duration fields are inactive if shaking is not
enabled in Step 1.

3. Defaults: If you prefer, specify the default shake parameters by clicking on
Defaults.

4. Click on OK.

Figure 4-5 Shake Dialog Box (Glow-Endpoint Assay)

= Luminometer Control

Start mode | Shake | Temperature | Reader Options |

~Shake Parameters

O Low
@ Med
O High

Duration: I Secs.

[1].4 I | Cancel I | Appdp I | Help
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Temperature (Glow-Endpoint)

The Temperature dialog box (Figure 4-6) allows you to enable the heater plate and to
specify the temperature you wish to maintain during the assay.

To specify the temperature parameters:

1. Enable Heater Plate: If you want the heater plate to be enabled during the
assay, place an x in the Enable Heater Plate box.

| NOTE: The Ambient Temperature field displays the ambient temperature.

2. Set Temperature: Use the temperature scroll bar to specify the temperature at
which the plate is to be maintained during the assay.

NOTE: You can set the temperature to any value between 5 °C above the ambient
temperature and 45 °C.

The Set Temperature field is inactive if heating is not enabled in Step 1.

3. Click on OK.

Figure 4-6 Temperature Dialog Box (Glow-Endpoint Assay)

Luminometer Control

Start mode | Shake | Temperature | Feader Options |

[ Enable Heater Flate! rSet Temperature

degrees C.
Ambient Temperature

247 degrees C. Range: Ambient + 5 degrees
to 45 degrees C.

I | Cancel I | Aupds
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Reader Options (Glow-Endpoint)

The Reader Options dialog box (Figure 4-7) allows you to specify gain levels, scaling
factors, raw data handling options, and read time per well for the assay.

To specify reader options:

1.

Gain Level: To match the intensity of emitted light to the full scale range of the
detector, select the appropriate gain level (in RLU).

Or, if you prefer, select Auto Gain.

Scaling Factor: Select the factor (from 1 to 10,000) that results will be
multiplied by.

Raw Data Handling: Select between Average all Readings and Sum all
Readings.

Read Time/Well: Enter the time (in seconds) of each well reading. Y ou can
type any value between 0.01 and 9.99 seconds.

NOTE: If you enter a value of 1.01 seconds or greater, data will be displayed in tabular
form while the plate is being read.

Defaults: If you prefer, specify the default read parameters by clicking on
Defaults.

Click on OK.

Figure 4-7 Reader Options Dialog Box (Glow-Endpoint Assay)

= Luminometer Control

Start mode | Shake | Temperature | Reader Options |

-Gain Level -Scaling Factor—; RAW Data Handling
(® Low Gain [1000-10000 BLUY: w1 (® Average all Readings
' Med Gain [10-1000 RLU]
' High Gain [0-10 RLU]

C 1000
) Defaults
) Auto Gain [0-10000 BLU) C 10000

C 10 ! Sum all Beadings
C 100

Read Time/Well: [0.01-9.99 Secz) |l12l1

1].4 I | Cancel I | Appds I | Help
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Reader Control: Kinetic Assays

To specify Reader Control settings for kinetic assays:

1. Click on Settings and then click on Reader Control. Eight tabbed
Luminometer Control dialog boxes will be displayed. Select the appropriate tab
as outlined below:

Tab Purpose

Calculation Select a Calculation Mode, specify which readings to include,

Mode choose when to subtract blank values, and select a particular
well to monitor during the reading process. See "Calculation
Mode (Kinetic) " on page 82.

Kinetic Time Specify a fixed or variable time interval between readings, and

Interval the length of time between fixed readings (if "fixed" is selected).

Kinetic Graphs

Start/Stop Mode

Shake

Temperature

Reader Options

Dispensing
Options

See "Kinetic Time Interval (Kinetic)" on page 88.

Specify the wells or combination of wells that will be included in
the Kinetic Graphs that are contained in the results report. See
"Kinetic Graphs (Kinetic)" on page 89.

Specify when the first and last readings are taken relative to the
start of the test. The test starts when you click on Start in the
Run Plate dialog box. For further information, see "Start/Stop
Mode (Kinetic)" on page 83.

Enable plate shaking and specify the frequency, amplitude, and
duration of the shake motion. See "Shake (Kinetic)" on page 85.

Enable the heater plate and specify the temperature you wish
to maintain. See "Temperature (Kinetic)" on page 86.

Specify gain levels, scaling factors, raw data handling options,
and read time per well. For further information, see "Reader
Options (Kinetic)" on page 87.

Specify the volume of liquid to be dispensed by each dispenser
and the timing of the dispense. For further information, see
"Dispensing Options (Kinetic)" on page 90.

2. Instructions for using each dialog box are contained in the following sections.
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Calculation Mode (Kinetic)

The Calculation Mode dialog box (Figure 4-8) alows you to select a calculation mode,
specify which readings to use, choose when to subtract blank values, and select a
particular well to monitor during the reading process.

To specify the calculation mode:

1. Calculation Mode: The Calculation Modes that you can choose from are
described below. Select the Calculation Mode you want by clicking on the
appropriate radio button.

Calculation Mode Description

RLU/min (total) Total rate of change (in RLU/min) over the period in which
measurements will be taken.

RLU/min (Vmax) The maximum rate of change (in RLU/min) that is to be
measured.

RLU/min (Linear Rate of change (in RLU/min) over the period in which

Regression) measurements are taken, calculated using linear regression

of the readings.

Time to Vmax Time for the RLU/min reading to reach the maximum rate.
Time to defined Time for the RLU/min reading to reach a specified RLU/min
RLU/min value.

2. Moving Average: Type the number of individual readings that should be used to
calculate the Vmax measurement.

3. UseReadings: If you want to perform calculations over the entire range of
readings, select All. If you want to exclude readings at the beginning and/or the
end of the test from the calculation, select Range and type the first and last
reading that is to be included.

NOTE: The calculation will be performed on the range of readings you specify.
However, all readings will be included in the Kinetic Graphs.

4. Blank Subtraction: Select whether the blank value(s) should be subtracted
before (Intrarecord) or after (Post Kinetic Calculations) the calculation has
been performed.

5. Cut-Off: If you want to specify an RLU value above which datawill not be
processed, type the RLU value in the RLU box. Then, select Absolute if the
value you entered is the absolute RLU limit or Relative to First if thelimitis
relative to the first RLU reading.

6. Misc Options: If you want to display readings for a particular well as the assay
isrun, place an x in the Display Well: box. Then, type the well 1D for which
readings will be displayed.

7. Click on OK.
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Figure 4-8 Calculation Mode Dialog Box (Kinetic Assay)

Calculation Mode | Kinetic Time Interval
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‘Use Readings ‘Mizc Options
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Start/Stop Mode (Kinetic)

The Start/Stop Maode dialog box (Figure 4-9) allows you to determine when Revelation

takes the first and last readings relative to the start of the test. The test starts when you

click on Start in the Run Plate dialog box.

To specify the start/stop mode:

1. Start Mode: If you want the first reading to be taken when the test starts, select
Immediate.

If you want the first reading to be taken when the specified sample reaches the
specified RLU value, select When...reaches...RLU. Then, type the sample and
the RLU value.

If you want the first reading to be taken when the specified sample reaches the
specified RLU/min value, select When...reaches...RLU/min. Then, type the
sample and the RLU/min value.

If you want the first reading to be taken a specified time after the test starts,
select After...minutes radio button. Then, type the time delay.
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2. Stop Mode: If you want Revelation to stop reading after a specified number of
readings, select After...Reading(s). Then, type the number of readings.

If you want the system to stop reading when the specified sample reaches the
specified RLU value, select When...reaches...RLU. Then, type the sample and
the RLU value.

If you want the system to stop reading when the specified sample reaches the
specified RLU/min value, select When...reaches...RLU/min. Then, type the
sample and the RLU/min value.

If you want the system to stop reading a specified time after the test starts, select
After...minutes. Then, type the time.

3. Click on OK.

Figure 4-9 Start/Stop Mode Dialog Box (Kinetic Assay)
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Shake (Kinetic)
For akinetic assay, the Shake dialog box (Figure 4-10) allows you to specify shaking of

the plate whenever reagent is dispensed from any of the three injectors.

To specify the shake parameters:

1. Enable Shaking: If you want the plate to be shaken whenever reagent is
dispensed from any of the dispensers, place an x in the Enable Shaking box.

2. Shake Parameters: Select the shake intensity (Low, Medium, or High) by
clicking on the appropriate radio button.

Then, type the duration of shaking (from 1 to 10 seconds).

NOTE: The Shake Parameters and Duration fields are inactive if shaking is not
enabled in Step 1.

3. Defaults: If you prefer, specify the default shake parameters by clicking on
Default.

4. Click on OK.

Figure 4-10 Shake Dialog Box (Kinetic Assay)
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Temperature (Kinetic)

The Temperature dialog box (Figure 4-11) allows you to enable the heater plate and to
specify the temperature you wish to maintain during the assay.

To specify the temperature parameters:

1. Enable Heater Plate: If you want the heater plate to be enabled during the
assay, place an x in the Enable Heater Plate box.

| NOTE: The Ambient Temperature field displays the ambient temperature.

2. Set Temperature: Use the temperature scroll bar to specify the temperature at
which the plate is to be maintained during the assay.

NOTE: You can set the temperature to any value between 5 °C above the ambient
temperature and 45 °C.

The Set Temperature field is inactive if heating is not enabled in Step 1.

3. Click on OK.

Figure 4-11 Temperature Dialog Box (Kinetic Assay)
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Reader Options (Kinetic)

The Reader Options dialog box (Figure 4-12) alows you to specify gain levels, scaling
factors, raw data handling options, and read time per well for the assay.

To specify reader options:

1. Gain Level: Tomatch theintensty of emitted light to the full scale range of the
detector, select the gain level (in RLU) by clicking on the appropriate radio button.

If you prefer, select the Auto Gain radio button.

2. Scaling Factor: Select the factor (from 1 to 10,000) that results will be
multiplied by.

3. Raw Data Handling: Select between Average all Readings and Sum all
Readings.

4. Read Time/Well: Type the number of seconds for which each well should be
read.

| NOTE: You can enter any value between 0.01 and 9.99 seconds.

5. Defaults: If you prefer, specify the default read parameters by clicking on
Defaults.

6. Click on OK.

Figure 4-12 Reader Options Dialog Box (Kinetic Assay)
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Kinetic Time Interval (Kinetic)

The Kinetic Time Interval dialog box (Figure 4-13) will be activated only if you specified
that readings stop after a specified number of readings (sse Sat/Siop Modeon pege84).

To specify kinetic time interval:

1. Timelnterval: Select Variable (adifferent time between each reading) or Fixed
(the same time between all readings) by clicking on the appropriate radio
button.

2. Fixed TimeInterval: Type the time (in seconds) between each reading.

| NOTE: This field is inactive if you selected Variable in Step 1.

3. Variable TimeInterval: Thisfield displaysthetime (ashours:min.sec) a which
each reading istaken. Thefirst reading is dways taken at 00 hours, 00 minutes, and
00 seconds after dtart of the assay. If the second reading is taken at 00 hours, 01
minutes, and 00 seconds after start of the assay, thiswill be displayed as 00:01.00.

|NOTE: This field is inactive if you selected Fixed in Step 1.

To change the time at which a particular reading is taken, click on that reading
time. The reading time you selected will be displayed in the box above. Then,
edit the reading in the box by highlighting and retyping the numerals you want
to change. Repeat the procedure for any other readings you want to edit.

To add afixed time to each of the current reading times, place an x in the Auto
Increment box and type the time (in seconds) that you want to add to each
reading. Then, click on Fill. The displayed readings will be updated.

4. Click on OK.

Figure 4-13 Kinetic Time Interval Dialog Box (Kinetic Assay)
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Kinetic Graphs (Kinetic)

The Kinetic Graphs dialog box (Figure 4-14) allows you to designate wells to be
included in the Kinetic Graphs portion of the results report and to specify whether results
from designated wells are shown together in asingle plot or shown in separate plots.

To designate wells to be plotted:

1.

3.

Mode: Use Location to designate individual wells on the basis of their location
on the plate. Use Replicate to automatically select all wells having the same
sample type when any one of the wellsis selected.

NOTE: Both modes can be used. For example, all of the positive controls can be
selected by using the Replicate mode and then clicking on just one of the positive
control well locations on the diagram. Then, specific wells can be selected by using the
Location mode and then clicking on each of the additional wells to be included.

Well Selection: To display the results from an individual well on a separate
plot, create a check mark for that well by clicking in the corresponding section
of the plate diagram. To display the results from all of the wellsin acolumn or a
row in asingle plot, place an x in the corresponding Combined Col. or
Combined Row check box.

To display the results from all 96 wells on separate plots, place an x in the 96
Well Plot check box.

To deselect all of the wells, click on Clear.
Click on OK.

Figure 4-14 Kinetic Graphs Dialog Box (Kinetic Assay)
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Dispensing Options (Kinetic)

Reading of the plate for a kinetic assay occurs at least twice. Each reading of the plateis
referred to as a cycle. If reagent is to be dispensed during a kinetic assay, the volume of
reagent that is dispensed and the reading cycle after which reagent is dispensed are
specified. Any of the dispensers can be used during a kinetic assay.

Note: To dispense a reagent before any kinetic readings, set the cycle to zero. Setting the
dispenser volume to zero disables dispensing for that dispenser.

For example, if dispensing of 50 microliters of reagent from Dispenser A is specified to
occur after the fifth reading cycle and the reading interval s are two minutes, reagent will
be dispensed into each well at the end of the fifth cycle and the two minute timing will

begin.
Refer to page 99 for additional details concerning use of the dispensers.
The Dispensing Options dialog box (Figure 4-15) for kinetic assays allows you to specify the
Volume of reagent dispensed and the Cycle after which reagent is dispensed.
To specify dispensing options:
1. Dispenser A: Usethe scroll bar to specify the volume (in uL) to be dispensed
by Dispenser A.
2. A Timing: Usethe scroll bar to specify the kinetic reading cycle after which
reagent in Dispenser A is dispensed and data collected.
3. Dispenser C: Use the scroll bar to specify the volume (in L) to be dispensed
by Dispenser C.
4. CTiming: Usethe scroll bar to specify the kinetic reading cycle after which
reagent in Dispenser C is dispensed and data collected.
5. Dispenser B (Offset): Use the scroll bar to specify the volume (in L) to be
dispensed by Dispenser B.

6. B Timing: Usethe scroll bar to specify the kinetic reading cycle after which
reagent in Dispenser B is dispensed and data collected.

| NOTE: The total volume dispensed by the three dispensers may not exceed 250 pL. |

7. Click on OK.
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Figure 4-15 Dispensing Options Dialog Box (Kinetic Assay)
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Reader Control: Flash Assays

To specify Reader Control settings for flash assays:

1. Click on Settings and then click on Reader Control. Eight tabbed
Luminometer Control dialog boxes will be displayed. Select the appropriate tab

as outlined below:

Tab Purpose

Calculation Select a Calculation Mode, specify the Total Read Time, the

Mode Start and Stop Integration Times, and the Before and After
Peak Times. See "Calculation Mode (Flash)" on page 93.

Start Mode Specify when the first flash readings are taken relative to the
start of the test. The test starts when you click on Start in the
Run Plate dialog box. For further information, see "Start Mode
(Flash)” on page 95.

Dispensing Specify the volume of liquid to be dispensed by each dispenser

Options and the time delays that are required between dispenses. See

Report Data

Data Graphs

Shake

Temperature

Reader Options

"Dispensing Options (Flash)" on page 99.

Select the data to be included in the result reports. See "Report
Data (Flash)" on page 103.

Specify whether the plotted readings for each well are displayed
after each well is read and the wells or combination of wells that
are to be included in the graphs that are part of the results
report. See "Data Graphs (Flash)" on page 105.

Enable plate shaking and specify the frequency, amplitude, and
duration of the shake motion. See "Shake (Flash)" on page 96.

Enable the heater plate and specify the temperature you wish
to maintain. See "Temperature (Flash)" on page 97.

Specify gain levels and scaling factors. See "Reader Options
(Flash)" on page 98.

2. Instructions for using each dialog box are contained in the following sections.
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Calculation Mode (Flash)

The Calculation Mode dialog box (Figure 4-16) allows you to select a Calculation Mode
and specify the Total Read Time, the Start and Stop Integration Times, and the Before
and After Peak Times. Refer to page 12 in Chapter 1 for definition of these terms.

To specify the calculation mode:

1. Calculation Mode: The Calculation Modes that you can choose from are
described below. Select the Calculation Mode you want by clicking on the
appropriate radio button.

Calculation Mode Description

Total Integral - Sum of the values (in RLU) of all the readings (100

Summed (in RLU) readings per second) recorded during the specified
Integrate Window.

Total Integral - Average of the values (in RLU) of all the readings (100

Averaged (in RLU) readings per second) recorded during the specified
Integrate Window.

Peak during Delay Value of the maximum reading recorded prior to the Start

(in RLU) Integration Time.

Time of Peak during Time that the maximum reading was recorded prior to the

Delay (in Secs) Start Integration Time.

Peak during Integrate Value of the maximum reading recorded during the

(in RLU) specified Integrate Window.

Time of Peak during Time that the maximum reading was recorded during the

Integrate (in Secs) specified Integrate Window.

Before Peak Integral Sum of the values (in RLU) of all the readings recorded

(in RLU) during the specified Before Peak Window.

After Peak Integral Sum of the values (in RLU) of all the readings recorded

(in RLU) during the specified After Peak Window.

2. Before/After Peak Times: Type avalue for Before Peak Window. Then, type a
value for After Peak Window.

NOTE: The sum of Before Peak Window and After Peak Window may not exceed the
smaller of 20 seconds or the Integrate Window Time.

3. Read Time/lntegration Times: Use the scrollbar to set the Total Read Time. The
Total Read Time above the scrollbar and on the diagram changes accordingly.

Use the scrollbar to set the Delay Time/ Start Integration. The Delay Time
above the bar and on the diagram changes accordingly. Use the scrollbar to set
the Stop Integration. The Stop Integration Time displayed above the bar and on
the diagram changes accordingly.
NOTE: The Start and the Stop times must be at least 1.0 second. The minimum
integration time (from Start to Stop) is 1.0 second.

4. Click on OK.
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Figure 4-16 Calculation Mode Dialog Box (Flash Assay)
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Start Mode (Flash)

The Start Mode dialog box (Figure 4-17) allows you to specify when Revelation takes
the first reading relative to the start of the test. If you specify a delay between the start of
the test and the first reading, the plate carrier retracts and the plate isincubated in the
dark until the first reading is taken.

To specify the start mode:

1. Start Mode: If you want the first reading to be taken when the test starts, select
Immediate.

If you want the first reading to be taken a specified time after the test starts,
select After...minutes. Then, type the time delay.

2. Click on OK.

Figure 4-17 Start Mode Dialog Box (Flash Assay)
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Shake (Flash)

For flash assays, the Shake dialog box (Figure 4-18) alows you to specify shaking of the
plate while reagents are being dispensed into each well.

To specify the shake parameters:

1. Enable Shaking: If you want the plate to be shaken during dispensing of
reagent from Dispenser A (just prior to reading), place an x in the Enable
Shaking box.

NOTE: If shaking is enabled for a flash assay, the plate will also be shaken during
dispensing of reagent from Dispenser B (Offset).

2. Shake Parameters: Select the shake intensity (Low, Medium, or High) by
clicking on the appropriate radio button.

3. If you specify an A to C delay for dispensing and you also want the plate to be
shaken during dispensing of reagent from Dispenser C, place an x in the
Enable Shake on C Dispense box.

4. Defaults: If you prefer, specify the default shake parameters by clicking on
Default.

5. Click on OK.

Figure 4-18 Shake Dialog Box (Flash Assay)
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Temperature (Flash)

The Temperature dialog box (Figure 4-19) allows you to enable the heater plate and to

specify the temperature you wish to maintain during the assay.

To specify the temperature parameters:

1. Enable Heater Plate: If you want the heater plate to be enabled during the
assay, place an x in the Enable Heater Plate box.

| NOTE: The Ambient Temperature field displays the ambient temperature.

2. Set Temperature: Use the temperature scroll bar to specify the temperature at

which the plate is to be maintained during the assay.

NOTE: You can set the temperature to any value between 5 °C above the ambient
temperature and 45 °C.
The Set Temperature field is inactive if heating is not enabled in Step 1.

3. Click on OK.

Figure 4-19 Temperature Dialog Box (Flash Assay)
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Reader Options (Flash)

The Reader Options dialog box (Figure 4-20) allows you to specify gain levels and
scaling factors for the assay.

To specify reader options:

1. Gain Level: To match the intensity of emitted light to the full scale range of the
detector, select the gain level (in RLU) by clicking on the appropriate radio
button.

If you prefer, select the Auto Gain radio button.

2. Scaling Factor: Select the factor (from 1 to 10,000) that results will be
multiplied by.

3. Flash Recalibration: Select the frequency (Once per Plate, Once per Column,
Every Two Columns, or Every Four Columns) of flash recalibration.

4. Defaults: If you prefer, specify the default read parameters by clicking on
Defaults.

5. Click on OK.

Figure 4-20 Reader Options Dialog Box (Flash Assay)
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Dispensing Options (Flash)
The use of the dispensers for flash assays is outlined below:

Dispenser Purpose

A Triggers the flash reaction. Reading of the well always starts when
reagent is dispensed into the well from Injector A.

B (Offset) Dispenses reagent into the well before the reaction is triggered
and reading starts. This may be a reagent to prepare the sample
for reading (to clarify the sample, for example). Specified by
“Delay Before Read.”

C Dispenses reagent into the well at the same time or later than
Dispenser A. Specified by “A to C Delay.”

The Offset (B) injector is mounted so that it is positioned one well ahead of injector A
and injector C. During aflash assay, the Offset (B) reagent is always dispensed into a
well first. Then the plate carrier advances one well position, causing that well to be
positioned under injector A and injector C and the next well to be positioned under the
Offset (B) injector. The well remains under injector A and injector C until both reagents
have been dispensed and the readings have been taken for the Total Read Time
specified in the Assay Settings.

The length of time that awell remains under the dispenser/reader head is determined by
the following:

» Delay Before Read (Dispensing Options, page 99).

* Ato C Delay (Dispensing Options, page 99).

» Total Read Time (Calculation Mode, page 93)
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Figure 4-21. Relative Positions of Injectors and Reader Head
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Examples of how the assay cycleis affected by settings of Delay Before Read, Ato C
Delay, and Total Read Time are shown below.

Effect of Different Assay Settings

Delay AtoC Total Description
Before Delay Read

Read Time

3 sec 0 sec 3 sec First Cycle:

Dispense B into the first well. Advance to next well after
3 seconds.

Remaining Cycles:

Dispense A and C into the current well at the same
time. Read for 3 seconds and advance to the next well.

Dispense B into the next well at the same time that A
and C are dispensed into the current well.

Cycle is repeated every 3 seconds.

1 sec 3 sec 3 sec First Cycle:

Dispense B into the first well. Advance to next well after
1 second.

Remaining Cycles:

Dispense A into the current well. Read for 3 seconds
and dispense C. Then, advance to the next well.

Dispense B into the next well two seconds after A and
C are dispensed into the current well.

Cycle is repeated every 3 seconds.

3 sec 3 sec 3 sec First Cycle:

Dispense B into the first well. Advance to next well after
3 seconds.

Remaining Cycles:

Dispense A into the current well. Read for 3 seconds
and dispense C. Then, advance to the next well.

Dispense B into the next well at the same time that A is
dispensed into the current well.

Cycle is repeated every 3 seconds.

3 sec 3 sec 5 sec First Cycle:

Dispense B into the first well. Advance to next well after
3 seconds.

Remaining Cycles:

Dispense A into the current well. Read for 3 seconds
and dispense C. Read for two more seconds. Then,
advance to the next well.

Dispense B into the next well 2 seconds after A is
dispensed into the current well.

Cycle is repeated every 5 seconds.

Effect of Different Assay Settings (Continued)
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10 sec 3 sec 3 sec First Cycle:

Dispense B into the first well. Advance to next well after
7 seconds.

Remaining Cycles:

Dispense A into the current well. Read for 3 seconds
and dispense C. Wait 7 seconds and advance to the
next well.

Dispense B into the next well at the same time that A is
dispensed into the current well.

Cycle is repeated every 10 seconds.
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The Dispensing Options dialog box (Figure 4-22) alows you to specify the Delay Before
Read timethe A to C Delay time, and the volume of liquid dispensed by each dispenser.

To specify dispenser options:

1. Dispenser A: Usethe scroll bar to specify the volume (in uL) to be dispensed

by Dispenser A.

2. Dispenser C: Use the scroll bar to specify the volume (in L) to be dispensed

by Dispenser C.

3. Dispenser B (Offset): Use the scroll bar to specify the volume (in L) to be

dispensed by Dispenser B (Offset).

| NOTE: The total volume dispensed by the three dispensers may not exceed 250 pL.

4. Ato C Delay: Usethe scroll bar to specify the time delay (0 to 999 seconds)

between the compl etion of dispensing A and the activation of Dispenser C.

5. Plunger Option: Select Normal Dispense if you want the dispenser syringesto
refill only when required. Select Single Dispense and Refill if you want the

dispenser syringesto refill after each dispense.

6. Delay Before Read: Use the scroll bar to specify the time delay (0 to 999
seconds) between dispensing of B (Offset) and the start of reading and/or

dispensing of A.

7. Dispense Without Reading: If you want to dispense without reading, place an x

in this box.

8. Click on OK.

Figure 4-22 Dispensing Options Dialog Box
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Report Data (Flash)

The Report Data dialog box (Figure 4-23) allows you to select the data that will be
included in the results reports.

To specify the report data:

1. Include Data in Report: The data types that you can choose from are described
below. Select the data type you want by clicking on the appropriate radio
button.

Data Type

Description

Total Integral -
Summed (in RLU)

Total Integral -
Averaged (in RLU)
Peak during Delay
(in RLU)

Time of Peak during
Delay (in Secs)

Peak during Integrate
(in RLU)

Time of Peak during
Integrate (in Secs)

Before Peak Integral
(in RLU)

After Peak Integral
(in RLU)

Sum of the values (in RLU) of all the readings (100 readings
per second) recorded during the specified Integrate Window.

Average of the values (in RLU) of all the readings (100
readings per second) recorded during the specified Integrate
Window.

Value of the maximum reading recorded prior to the Start
Integration Time.

Time that the maximum reading was recorded prior to the
Start Integration Time.

Value of the maximum reading recorded during the specified
Integrate Window.

Time that the maximum reading was recorded during the
specified Integrate Window.

Sum of the values (in RLU) of all the readings recorded
during the specified Before Peak Window.

Sum of the values (in RLU) of all the readings recorded
during the specified After Peak Window.

2. Before/After Peak Times. Type avalue for Before Peak Window. Then, type a
value for After Peak Window.

NOTE: The sum of Before Peak Window and After Peak Window may not exceed the
smaller of 20 seconds or the Integrate Window Time.

3. Click on OK.
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Figure 4-23 Report Data Dialog Box (Flash Assay)
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Data Graphs (Flash)

The Data Graphs dialog box (Figure 4-14) allows you to specify which wells or
combination of wells are included in the graphs that are part of the results report and to
specify whether the plotted readings for each well are displayed after each well isread.

To specify wells to include:

1. Well Selection: To select an individual well, click in the corresponding section
of the plate diagram. To select an entire column or an entire row, place an x in
the corresponding Whole Col. or Whole Row check box.

To select al of the wells, place an x in the Plot all 96 Wells check box.

To deselect an individual well, click in the corresponding section of the plate
diagram.

2. Flash Graphs: To display the plotted readings for each well after the well is
read, place an x in the Graph Wells on Screen check box..

NOTE: If you select this option, the plotted results will be displayed after reading of the
well is completed. Reading of the next well will not commence until you click on Continue.

3. Click on OK.

Figure 4-24 Data Graphs Dialog Box (Flash Assay)
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Reader Control: Dual Flash Assays

To specify Reader Control settings for dual flash assays:

1. Click on Settings and then click on Reader Control. Eight tabbed
Luminometer Control dialog boxes will be displayed. Select the appropriate tab

as outlined below:

Tab

Purpose

Calculation
Mode

Start Mode

Dispensing

Options

Report Data

Data Graphs

Shake

Temperature

Reader Options

Select a Calculation Mode, specify the Total Read Time, and
specify the First and Second Integration Times. See
"Calculation Mode (Dual Flash)" on page 107.

Specify when the first flash readings are taken relative to the

start of the test. The test starts when you click on Start in the
Run Plate dialog box. For further information, see "Start Mode
(Dual Flash)” on page 109.

Specify the volume of liquid to be dispensed by each dispenser
and the time delays that are required between dispenses. See
"Dispensing Options (Dual Flash)" on page 113.

Select the data to be included in the result reports. See "Report
Data (Dual Flash)" on page 115.

Specify whether the plotted readings for each well are displayed
after each well is read and the wells or combination of wells that
are to be included in the graphs that are part of the results
report. See "Data Graphs (Dual Flash)" on page 117.

Enable plate shaking and specify the frequency, amplitude, and
duration of the shake motion. See "Shake (Dual Flash)" on
page 110.

Enable the heater plate and specify the temperature you wish
to maintain. See "Temperature (Dual Flash)" on page 111.

Specify gain levels and scaling factors. See "Reader Options
(Dual Flash)" on page 112.

2. Instructions for using each dialog box are contained in the following sections.
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Calculation Mode (Dual Flash)

The Calculation Mode dialog box (Figure 4-25) allows you to select a Calculation Mode
and specify the Total Read Time and the First and Second Integration Times. Refer to
page 12 in Chapter 1 for definition of these terms.

To specify the calculation mode:

1. Calculation Mode: The Calculation Modes that you can choose from are
described below. Select the Calculation Mode you want by clicking on the
appropriate radio button.

Calculation Mode

Description

First Total Integral -
Summed (in RLU)

First Total Integral -
Averaged (in RLU)

Second Total Integral -
Summed (in RLU)

Second Total Integral -
Averaged (in RLU)

Ratio of First to
Second Total Integral

Ratio of Second to
First Total Integral

Ratio Computation

Sum of the values (in RLU) of all the readings (100
readings per second) recorded during the specified First
Integrate Window.

Average of the values (in RLU) of all the readings (100
readings per second) recorded during the specified First
Integrate Window.

Sum of the values (in RLU) of all the readings (100
readings per second) recorded during the specified
Second Integrate Window.

Average of the values (in RLU) of all the readings (100
readings per second) recorded during the specified
Second Integrate Window.

Value of the First Total Integral divided by the value of
the Second Total Integral.

Value of the Second Total Integral divided by the value of
the First Total Integral.

Allows you to select whether the summed RLU values or
the average RLU values are used for calculating the
ratio.

2. Total Read Time: Usethe scrollbar to set the Total Read Time. The Total Read
Time above the scrollbar and on the diagram changes accordingly.
3. Integration Times: Usethe scrollbar to set the Start Time and the Stop Time for

thefirst integration window. The Total Read Time above the scrollbar and on the
diagram changes accordingly.

Use the scrollbar to set the Start Time and the Stop Time for the second integration

accordingly.

window. The Total Read Time above the scrollbar and on the diagram again changes

NOTE: The Start Time and the Stop Time of both integration windows must be at least
1.0 second. The Start Time of the Second Integration Time must exceed the Stop

Time of the First Integration Time by at least 2.0 seconds.

4. Click on OK.
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Figure 4-25 Calculation Mode Dialog Box (Dual Flash Assay)
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Start Mode (Dual Flash)

The Start Mode dialog box (Figure 4-26) allows you to specify when Revelation takes
the first reading relative to the start of the test. If you specify a delay between the start of
the test and the first reading, the plate carrier retracts and the plate isincubated in the
dark until thefirst reading is taken

To specify the start mode:

1. Start Mode: If you want the first reading to be taken when the test starts, select
Immediate.

If you want the first reading to be taken a specified time after the test starts,
select After...minutes. Then, type the time delay.

2. Click on OK.

Figure 4-26 Start Mode Dialog Box (Dual Flash Assay)
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Shake (Dual Flash)

The Shake dialog box (Figure 4-27) allows you to specify when shaking of the plate
should occur during adual flash assay, to specify the duration of shaking, and to specify
the intensity of shaking.

To specify the shake parameters:

1.

Shake Parameters. Select the shake intensity (Low, Medium, or High) by
clicking on the appropriate radio button.

Specify the Duration of shaking by typing the duration time (1 to 10 seconds).

NOTE: Shaking Duration applies to all of the Dispensers specified in Shake Control
(see next step). Shaking always stops at the end of each integration time.

Shake Control: Specify shaking to occur on A Injection, on B Injection, and/or
on C Injection by placing an x in one or more of the boxes.

NOTE: If shaking is specified for C injection during the same integration time in which
A is dispensed, shaking will also occur during A injection. Shaking does not occur
during on B injection if B is dispensed during a reading.

Defaults: If you prefer, specify the default shake parameters by clicking on
Defaults.

Click on OK.

Figure 4-27 Shake Dialog Box (Dual Flash Assay)
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Temperature (Dual Flash)

The Temperature dialog box (Figure 4-28) allows you to enable the heater plate and to

specify the temperature you wish to maintain during the assay.

To specify the temperature parameters:

1. Enable Heater Plate: If you want the heater plate to be enabled during the
assay, place an x in the Enable Heater Plate box.

| NOTE: The Ambient Temperature field displays the ambient temperature.

2. Set Temperature: Use the temperature scroll bar to specify the temperature at

which the plate is to be maintained during the assay.

NOTE: You can set the temperature to any value between 5 °C above the ambient
temperature and 45 °C.
The Set Temperature field is inactive if heating is not enabled in Step 1.

3. Click on OK.

Figure 4-28 Temperature Dialog Box (Dual Flash Assay)
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Reader Options (Dual Flash)

The Reader Options dialog box (Figure 4-29) allows you to specify gain levels and
scaling factors for the assay.

To specify reader options:

1. Gain Level: To match the intensity of emitted light to the full scale range of the
detector, select the gain level (in RLU) by clicking on the appropriate radio
button.

If you prefer, select the Auto Gain radio button.

2. Scaling Factor: Select the factor (from 1 to 10,000) that results will be
multiplied by.

3. Flash Recalibration: Select the frequency (Once per Plate, Once per Column,
Every Two Columns, or Every Four Columns) of flash recalibration.

4. Defaults: If you prefer, specify the default read parameters by clicking on
Defaults.

5. Click on OK.

Figure 4-29 Reader Options Dialog Box (Dual Flash Assay)
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Dispensing Options (Dual Flash)
The use of the dispensersin dual flash assaysis outlined below:

Dispenser Purpose

A Triggers the flash reaction. Reading of the well always starts when
reagent is dispensed into the well from Injector A.

B (Offset) Dispenses reagent into the well before the reaction is triggered
and reading starts. This may be a reagent to prepare the sample
for reading (to clarify the sample, for example). Specified by
“Delay Before Read.”

C Dispenses reagent into the well at the same time or later than
Dispenser A. Specified by “A to C Delay.”

Refer to page 99 for additional details concerning use of the dispensers.

The Dispensing Options dialog box (Figure 4-30) alows you to specify the Delay Before
Read timethe A to C Delay time, and the volume of liquid dispensed by each dispenser.
To specify dispenser options:

1. Dispenser A: Usethe scroll bar to specify the volume (in uL) to be dispensed
by Dispenser A.

2. Dispenser C: Use the scroll bar to specify the volume (in L) to be dispensed
by Dispenser C.

3. Dispenser B (Offset): Use the scroll bar to specify the volume (in L) to be
dispensed by Dispenser B (Offset).

| NOTE: The total volume dispensed by the three dispensers may not exceed 250 pL. |

4. Ato C Deay: Usethe scroll bar to specify the time delay (0 to 999 seconds)
between the completion of dispensing A and the activation of Dispenser C.

5. Plunger Option: Select Normal Dispense if you want the dispenser syringesto
refill only when required. Select Single Dispense and Refill if you want the
dispenser syringesto refill after each dispense.

6. Delay Before Read: Use the scroll bar to specify the time delay (0 to 999
seconds) between dispensing of B (Offset) and the start of reading and/or
dispensing of A.

7. Dispense Without Reading: If you want to dispense without reading, place an x
in this box.

8. Click on OK.
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Figure 4-30 Dispensing Options Dialog Box (Dual Flash Assay)

= Luminometer Control

Temperature | Reader Options |
Calzulation kode | Start b ode Dizpenszing Options | Report D ata | Data Graphs | Shake |
Dizpenser A Dizpenser C Dizpenser B [Offzet]

The volume sum

of all Dispensers

may not exceed
250 ul.

Yolume: [0-250ul) Yolume: [0-250ul) Yolume: [0-250ul)

A to C Delay Plunger Option Delay Before Read

(8 Normal Dispensze

(! Single Dispenze and Refill

[0-999 Secs) [ Dispenze Without Reading [0-999 Secs. )
114 | | Cancel | ‘ fappnis ‘ | Help
114 MLX Microplate Luminometer Operator's Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 4: Defining an Assay

Report Data (Dual Flash)

The Report Data dialog box (Figure 4-31) alows you to select the data that will be
included in the results reports.

To specify the report data:

Include Data in Report: The data types that you can choose from are described
below. Select the data type you want by clicking on the appropriate radio

1.

button.

Data Type

Description

First Total Integral -
Summed (in RLU)

First Total Integral -
Averaged (in RLU)

Second Total Integral -
Summed (in RLU)

Second Total Integral -
Averaged (in RLU)

Ratio of First to
Second Total Integral

Ratio of Second to
First Total Integral

Sum of the values (in RLU) of all the readings (100 readings
per second) recorded during the specified First Integrate
Window.

Average of the values (in RLU) of all the readings (100
readings per second) recorded during the specified First
Integrate Window.

Sum of the values (in RLU) of all the readings (100 readings
per second) recorded during the specified Second Integrate
Window.

Average of the values (in RLU) of all the readings (100
readings per second) recorded during the specified Second
Integrate Window.

Value of the First Total Integral divided by the value of the
Second Total Integral.

Value of the Second Total Integral divided by the value of
the First Total Integral.

3. Click on OK.
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Figure 4-31 Report Data Dialog Box (Dual Flash Assay)
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Data Graphs (Dual Flash)

The Data Graphs dialog box (Figure 4-32) allows you to specify which wells or
combination of wells are included in the graphs that are part of the results report and to
specify whether the plotted readings for each well are displayed after each well is read.

To specify wells to include:

1. Well Selection: To select an individual well, click in the corresponding section
of the plate diagram. To select an entire column or an entire row, place an x in
the corresponding Whole Col. or Whole Row check box.

To select al of the wells, place an x in the Plot all 96 Wells check box.

To deselect an individual well, click in the corresponding section of the plate
diagram.

2. Flash Graphs: To display the plotted readings for each well after the well is
read, place an x in the Graph Wells on Screen check box.

NOTE: If you select this option, the plotted results will be displayed after reading of the
well is completed. Reading of the next well will not commence until you click on Continue.

3. Click on OK.

Figure 4-32 Data Graphs Dialog Box (Dual Flash Assay)
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Template

The Template command displays the Template dialog box (Figure 4-33), which alows
you to assign well types to well positions, rename well types, create and name new well
types, and specify the number of replicates, the orientation, and the fill direction.

Note: A particular well type corresponds to a particular sample type. An assay for a particular
well type can be copied to multiple wells for a specific sample, resulting in replicate
determinations. Or, if you wish to perform a sample dilution on the plate, you can allocate wells
to create a dilution block, which can then be copied like any other sample.

To define the template:

1.

n

Well Type: Select the first well type that you want to assign to the template. The
default well types are described below:

Well Type Symbol Description

Blank B Wells used for a blank. Generally, one or two blank wells
may be run per plate to subtract background luminescence.

Standard S Wells that contain a Standard. The Standards are used to
calibrate a quantitative assay.

Control C Control samples that are used to verify the performance of
an assay.

Test T All unknown samples.

Delete --- Removes from the diagram the well positions that you will not
use.

NOTE: You can define additional well types by selecting any of the user definable
types (#1 through #8). Then, click on Change Label as outlined below.

Replicates: Using the arrow buttons, select the number of replicates that are to
be assigned for that sample type.

| NOTE: Up to 96 replicates can be assigned. |

Orientation: Select Rows if you want replicate wells to be automatically
assigned by row (from left to right). Select Columns if you want replicate wells
to be automatically assigned by column (from top to bottom). Select Random if
you want replicate wells to be automatically assigned to random positions.

| NOTE: If you select Columns, eight is the maximum number of replicates you can assign. |

Fill Direction: Select Rows if you want the replicate array you defined aboveto be
automatically assigned by row (from left to right). Select Columns if you want the
replicate array to be automatically assigned by column (from top to bottom).

After you have assigned any well types to specific positions as outlined above,
you can automatically fill the remaining positions with a specified well type. To
do this, select the well type, the replicate number, the orientation, the direction
of the samples, and then click on Fill.

118

MLX Microplate Luminometer Operator's Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 4: Defining an Assay

Figure 4-33 Template Dialog Box
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6. Usethe Operation Buttons to further modify the template if necessary. The
Operation Buttons that you will use for this are described below:

Button

Description

Change Label

Undo
Randomize

Renumber

Clear

Define

7. Click on OK.

Click on Change Label after you have highlighted the Well Type
you want to rename. The Change Label dialog box (Figure 4-34) will
be displayed. Type the new label (up to 3 characters) you assign to
that type, select whether you want numerals or letters to designate
different samples of that type, and then click on OK.

Undo the last action.

Shuffle all the well type sample replicates to new, random locations.
Renumber all well type samples into unbroken sequences. This is
useful if the plate has been edited and some samples have been

deleted leaving gaps in the number sequence.

Clear all the existing well assignments, so that you can redefine the
template from the beginning.

Define a series of wells that will be used for testing a serial dilution
of a sample for a titer test. The procedure for doing this is detailed
on the following page.
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Figure 4-34 Change Label Dialog Box
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The Define dialog box (Figure 4-35) is used for serial dilutions. This dialog box allows
you to place more than one well in a sample to form a block of wells (which can also be
copied into replicates if necessary). Thisis useful if you are performing serial dilutions
on the plate as part of atiter test.

For example, you may want to perform atest on a series of dilutions of unknown samples
and on a different series of dilutions of a positive control:

Q Undiluted unknown Q Undiluted control
Q 1:2 dilution of unknown Q 1:8 dilution of control

Q 1:4 dilution of unknown
Q 1:8 dilution of unknown
Q 1:16 dilution of unknown

The Define dialog box allows you to assign wells on the plate to seria dilutions for the
sample types that you designate.

To define a template for serial dilution tests:

1. Sample Orientation: Select the direction on the plate that the seria dilutions
are arranged. In the example above, the serial dilutions are arranged in columns.

2. Type: Select thefirst well type that you want to assign to the template.

Note: The well type Empty designates a well in which undiluted sample was placed for
subsequent dilution. These wells are not tested.
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3. Wells per Sample: Designate the number of wells that are allocated to the serial
dilutions for the well type you designated in the previous step. For example, if
the unknowns are being diluted 1:2 through 1:16 as outlined above, four wells
should be designated. Include any samples that you are including in the dilution
block as a control.

Note: The number of replicates for each sample is established in the Template dialog
box, as outlined in the previous procedure. The number of replicates is displayed here
for information only.

4. Nominal Value: Enter the nominal value to be used by the ML X to check the
results. The nominal value isthe inverse of the dilution factor at which you
expect the test results to switch from negative to positive (or vice versa).

Note: The nominal value has a tolerance of a factor of two. For example, if you define a
dilution block that contains five wells that are assigned dilutions of 1:1, 1:4, 1:16, 1:64,
1:256 and you expect the reaction to become positive at a dilution 1:16, the 1:16 dilution
is the nominal value.

When the results are processed, the MLX will check that the result which changed from
negative to positive occurred within a factor of two of the 1:16 nominal value (1:8 to
1:32). If the change occurred outside this tolerance, the system will display a warning
and ask if you want to discard the results

5. Click on OK.

Figure 4-35 Define Dialog Box
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Blank Mode

For certain applications, you may want to perform blank corrections. For example, you
may wish to subtract the background luminescence of areagent solution from the result.
By selecting the appropriate Blank Mode setting, you can instruct the MLX to read the
RLU value of areagent blank sample and subtract thisfrom all other RLU readings.

If you specify any blank mode other than None (see below), you must define at least one
well on the template as a blank.

To specify the blank mode:

1. Click on Settings and then click on Blank Mode. The Blank Mode dialog box,
containing the Blank Mode tab and the Custom tab will be displayed
(Figure 4-36). Both tabs are described below:

Tab Purpose
Blank Mode Select a particular blank mode from the nine choices provided.
Custom Specify one or more blank wells and specify the other wells that

these blank results are to be subtracted from.

NOTE: To use this tab, you must select Custom at the bottom
of the Blank Mode tab.

Figure 4-36 Blank Mode Dialog Box
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2. Select the Calculation Mode you want by clicking on the appropriate radio
button. The Blank Maodes to choose from are described below.

Blank Mode

Description

None

Previous

Plate

Individual

Average

Row

Column

Paired

Custom

Default blank mode. Blank samples do not need to be
specified on the template.

Use the last blank value from the previous plate.

Subtracts the value obtained for each well of a previously
run plate from the corresponding well on the current plate.
You will be prompted for the blank plate ID at run time.

Each time the Reader encounters a Blank sample, the
blank value is updated. This value is then subtracted from
subsequent RLU readings until another Blank sample is
read. Wells are read in the order A1 to H1, A2 to H2, etc.

(This is commonly used) Average the RLUs from all of the
Blank samples you define on the template. The average
blank value is then subtracted from all the other well RLUs
on the plate.

Each row is treated separately with a separate blank
sample. If no blanks were assigned to a row, no blank is
used.

Each column is treated separately with a separate blank
sample. If no blanks are assigned to a column, no blank is
used.

Used for subtracting the results of one test from the other
(delta method). One blank sample is associated with each
Test, Standard, or Control sample. The total number of
blank samples must be equal to the total number of all the
well type samples. Blank samples are assigned to
different well types in the following order:

1 Tests 5 Negative Control
2 Standards 6 Cut-Off Control
3 Controls 7 User-Defined Controls #1 - #8

4 Positive Control

For a plate with 3 Standard samples and 8 Test samples,
11 Blank samples are required. The Blanks would be
assigned in the following way:

Blanks 1-8 are assigned to Test samples 1-8
Blanks 9-11 are assigned to Standard samples 1-3.

Allows you to assign specific Blanks to specific samples.
See the following procedure for further details.

3. If you want to use the blank value from a plate that was run earlier, click on Select
to display the Plate Data Files did og box. Select the data file and then click on OK.

4. Click on OK in the Blank Mode dialog box.
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5. If you selected Custom in the previous step, click on the Custom tab. The
Custom dialog box will be displayed (Figure 4-37), allowing you to assign
specific Blanks to specific samples. The assigned Blanks will be subtracted

from the specified samples at runtime.

6. All of the blank samples defined on the template are listed in the Blanks: box.
Select any blank from thislist.

7. Specify the sample that the blank is to be subtracted from by clicking onitin
the Subtract From: Then, click on Add. The sample you specified will be
displayed in the Check list: box.

| NOTE: If you want to subtract the blank from all of the samples, click on Add All.

8. Repeat Step 5 to specify additional samples that the highlighted blank is to be
subtracted from. As you add each sample, it will be added to thelist in the

Check list: box.

NOTE: If you want to remove a sample from the Check list: box, highlight the sample
in the box and then click on Remove.
If you want to remove all of the samples from the Check list: box, click on Clear.

9. Repeat Steps 4 and 5 to specify anew blank and the samples that the

highlighted blank is to be subtracted from. The list of samplesin the Check list:

box will be replaced with the new list you are creating.

10. Click on OK.

Figure 4-37 Custom Dialog Box
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QC: Raw Data

Usethisfeature to validate the RLU valuesthat are obtained asthe plateisbeing read. This
extremely powerful function on the ML X allows you to automatically check RLU readings
and verify whether RLU datafor a particular sample or the entire plate are valid.

The Q.C.: Raw Datatests are carried out using expr essonsthat you define. The expressions
are similar to those used in computer programming and they must follow a prescribed format.
Usualy, more than one expression is used when defining the Q.C.: Raw Datatest.

Creating an expression is not difficult, but it must be done correctly so that the ML X
carries out the instruction that you intend.

NOTE: Q.C.: Raw Data tests are performed on the RLU readings obtained by the MLX. The tests
are carried out before any secondary calculations such as Curve Fit or Threshold are performed.

Elements of an Expression

An expression is similar to aformula. An expression always consists of at least two of

the following elements:

Element Description

RLU Value: A symbol that designates the RLU value that you are validating or the
RLU value that you are comparing to.

RLU of a The well type designation, followed by the sample number, followed by
Particular the replicate number. The sample number and replicate number must be
Replicate separated by a period. For example, the symbol “PC4.3” designates the
RLU of replicate 3 of positive control sample number 4.
RLU of a The well type designation, followed by the sample number. The RLU is
Particular the mean RLU across all of the replicates for that sample. For example,
Sample the symbol “PC4” designates the mean RLU obtained on positive control
sample number 4.
RLU of Each The well type designation, followed by the letter “i”. The RLU is the mean
Sample of a RLU across all of the replicates for each sample. For example, the
Well Type symbol “PCi” designates the mean RLU obtained on each positive
control sample.
Mean RLU of The well type designation. The RLU is the mean RLU across all of the
a Well Type samples for that well type. For example, the symbol “PC” designates the
mean RLU obtained on all of the positive control samples.

Operator: A symbol that tells the expression what operation to perform on an
identifier or other element. For example, “+” means that other values are
added.

Arithmetic Position between two RLU values to designate ordinary mathematical
Operator calculations. For example, the "+” operator means that the RLU values
on either side of the symbol are added. The arithmetic operators that you
can use are described below:
Symbol Meaning
+ Add
- Subtract
a Multiply
/ Divide
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Element Description
Operator:
(Continued):
Logarithmic Position before an RLU value to designate a logarithmic function of the
Operator RLU value. For example, the “log” symbol before an RLU value means
the base 10 logarithm of the RLU value. The logarithmic operators that
you can use are described below:
Symbol Meaning
m Raised to the power of (follow by a number)
log Base 10 logarithm
alog Inverse Base 10 logarithm
In Natural logarithm
exp Inverse natural logarithm
Statistical Position before an RLU value to designate a particular statistic of the
Oa IS '?a RLU values. For example, the expression “CV(PC)” means the
perator coefficient of variation of the positive control RLUs. The statistical
operators that you can use are described below:
Symbol Meaning
SD Standard Deviation
Ccv Coefficient of Variation
Max Maximum Value
Min Minimum Value
Median Median Value
NOTE: When you use the SD or a CV operator, the element that follows
must be in parentheses. For example: CV(PC)<10.
Position after an RLU value or other element to designate comparison
Comparison with another element. For example, the expression “CV(PC)<10” means
Operator that the coefficient of variation of the positive control RLUs must be less
than 10. The comparison operators are described below:
Symbol Meaning
== Equals
= Assign a value to (not the same as “equals”)
< Less than
<= Less than or equal to
> Greater than
>= Greater than or equal to
Conditional Position before or after an RLU value or element to designate the
Operator conditions that you are applying to more than one RLU value. For
example, the expression “If PC<10 then NC<2” means that if the mean
RLU of the positive control is less than 10, then the mean RLU of the
negative control must be less than 2.
Symbol Meaning
If Defines a base condition
then Defines the state that is dependent
else Defines the remaining outcome
NOTE: Insert a space after if and before and after else and then. This
is the only place in an expression where a space is permitted.
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Element Description
Other Other elements, described below, allow you to enter specific numerical
Elements: limits and to create an expression of greater complexity.

Numerals Use to define a limit for an RLU, CV, SD, etc. In the expression
“CV(PC)<10", the limit of 10 is entered as numerals (typed).

Parentheses Parentheses are to specify the elements to precede or follow an
operator, when the expression is ambiguous. For example, in the
expression “PC-2*SD(PC)<=PCi<= PC+2*SD(PC)”, the parentheses are
necessary to specify that the RLU of each positive control must be within
2SD of the mean RLU of all positive controls. Up to six levels of
parentheses can be used.

Commands: Although commands are not required in an expression, it may be
convenient to use one of the commands shown below.

Variable Use to denote a variable included in Lot Specific Data that you define at
run time. You can define up to 99 variables in this manner. For example,
if you define three variables, they will be written as “Variable1”, “Variable
2", and “Variable 3”.

Valid Use to define the minimum number of acceptable samples that must
remain after other tests have been carried out to remove outliers, etc.
For example, the expression “Valid(PC)>=2" means that there must be at
least two positive controls with acceptable data.

NOTE: When you use the Valid command, the element that follows
must be in parentheses.

Use to check each sample or replicate against specified criteria, remove
any values that do not pass from subsequent calculations, and check that
the number of wells or replicates that pass meet or exceed the number
specified. An expression containing “Verify” is of the form

“Verify(Well ID,Value,Mode)”, where

Well ID: The wells to be tested. For example, if you want to check
positive controls (PC), this can be either PC (for checking each
sample), or PC1 (for checking each replicate).

Value: A value to be tested against. This can be an absolute RLU (e.g.
123), a percentage value (e.g. 10%), a number of standard deviations
(e.g. 1.5SD) or a measure of the coefficient of variation (e.g. 5.0CV).

Mode: The calculation mode to be used. This can be either 0 (mean of
the wells), 1 (exclusive mean, i.e. the mean of the other wells excluding
the current well) or 2 (median of the wells).

Verify will check each of the samples (or wells) against the defined Value.
If the well being checked does not meet the condition it is removed from
the calculations; otherwise it is deemed to be okay. When all of the wells
have been checked, the Verify function will check that the number of wells
or replicates that pass meet or exceed the number specified.

When the value being tested against is either CV or SD, Verify works
differently. Replicates or wells are removed one by one until the CV (or
SD) of the remaining replicates or wells drops below the limit specified.
The well that is removed is determined by calculating the difference
between the data value and the mean of the group as specified by the
"Mode" parameter. The replicate or well with the largest difference is
removed first.

Verify

Commands: Verify is used to streamline a set of expressions. For example, if you have
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Element Description
Verif 4 negative control wells (NC1.1 to NC1.4), and you want to use only those
(Continjgd); wells where the RLU is within 25% of the mean RLU of the other wells, and

you want at least three wells to be valid, you can use the expressions:
0.75*(4*NC1-NC1i)/3<NC1i<1.25*(4*NC1-NC1i)/3
Valid(NC1)>=3

Or, using "Verify" the above expressions can be replaced with:
Verify(NC1,25%,1)>=3

Constructing an Expression

Any expression you construct always defines the criteria for acceptability of the RLU
value contained in the expression. For example, the expression “ CV (PC)<10” means that
whenever the CV of positive controlsislessthan 10, the RLUs of the positive controls
will be considered acceptable.

Raw data quality control tests are usually defined for control samples.

NOTE: If Q.C.: Raw Data tests are applied to unknown samples, they typically are used to
specify that RLU readings on replicate wells must be within a particular range.

Place the elements in an expression in the same order that you would state the criteriafor
acceptability. Therefore, if one of your criteriais“the CV of positive controls must be
lessthan 107, the expression should read “ CV (PC)<10”. Or, if another one of your
criteriais “the mean RLU of all positive controls must be between 500 and 600, the
expression should read “500<=PC<=600".

The expression may be relatively simple, such as those in the examples above, or they
may be complex. For example, you can specify that the average RLU obtained on
negative controls must not be greater than 0.2 except when the average RLU obtained on
positive controlsis greater than 0.7. In this case, you will accept an average RLU
obtained on negative controls of up to 0.3:

If PC>0.7 then NC<=0.3 else NC<=0.2
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To define Q.C.: Raw Data expressions:

1.

Click on Settings and then click on Q.C. Raw Data. The Quality Control: Raw
Data dialog box will be displayed (Figure 4-38).

Click on New.

Enter the expression in the Equation: text box. For convenience, you can select
most elements that you need to build the expression from the Functions box.
Type any numerical values or arithmetic operators.

After you have completed the first expression, click on New to begin a new
expression. The first expression will be transferred from the Equation: box to
the Q.C. Equations box. Y ou can then construct the next expression by
repeating the procedure from Step 3.

If necessary, you can rearrange the expressions that are contained in the
Q.C. Equations box. To move an expression up one position, click on the
expression and then click on Move Up. To move an expression down one
position, click on the expression and then click on Move Down.

Y ou can remove an expression from the Q.C. Equations box by clicking on the
expression and then clicking on Remove. Or, you can remove al of the
expressions from the Q.C. Equations box by clicking on Clear.

Click in the Failure Description: text box. Then, type the message that you
want displayed if the Q.C. Raw Datatest is not passed.

Figure 4-38 Quality Control: Raw Data Dialog Box
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8. If youwant all of the QC data (all equations, values, etc.) to be included in the
results report, place an x in the Full QC Report check box. If you want to
include only the QC equations that fail, leave the check box blank.

NOTE: Use Report Options (page 174) to specify whether or not QC data are included
in the results report.

9. If you do not want results to be printed if Raw Data QC Fails, place an x in the
Suppress Results if QC Fails check box.

10. To check the recovered values on controls against |ot-specific values, place an x
in the Lot specific checking of control values check box.

NOTE: If you select this option, a message box will prompt you to enter the expected
values at run time if the values for the lot being used have not already been entered.

11. Click on OK when you have completed defining the Q.C. Raw Data
expressions.

Multiple Expressions

Itislikely that you will use more than one and possibly many expressions to define a
complete test for Q.C. Raw Data. The expressions must be placed in the proper order.
The order that you use will follow the particular logic that you establish for the test.

An unlimited number of Q.C.: Raw Data expressions can be defined for an assay. If the
Q.C. Raw Datatests are not passed, assay results on the plate may not be valid. In this
case, the results will either be flagged or suppressed, depending upon the selection you
made in the Preferences dialog box (see Chapter 3) when setting up the MLX.

For example, you may want to subject the raw data from a plate to the following tests:
1. Firgt, eliminate any positive control with amean RLU that is not within 360 to
450.
Second, verify that at |east two positive control samples remain.

Third, examine the RLU obtained for each test sample and verify that it iswithin
the range of 20 to 600.

To carry out this test as outlined, construct the following expressionsin the order shown
below:

360<=PCi<=450
Valid(PC)>=2
20<=Ti<=600
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Threshold

The Threshold command is used for qualitative or semi-quantitative assays. The
Threshold command allows you to specify RLU values that correspond to positive,
negative, and intermediate cut-off points.

To specify Threshold settings:

1. Click on Settings and then click on Threshold. Four tabbed Threshold dialog boxes
will be displayed (Hgure4-39). Select the appropriate tab as outlined below:

Tab Purpose

Threshold Define positive and negative threshold cut-off points. For further
Equations information, see "Threshold Equations" on page 132.

Pos/Neg Q.C. Assign a result (+++++, ++++, +++, ++, + or —) to each well type.

For further information, see "Pos/Neg Q.C." on page 133.

Threshold Q.C. Define an unlimited number of Threshold Quality Control (QC)
equations which specify criteria for the results. If these criteria are
not met you may choose to abort the test.

Output Format Specify the output format of the processed results.
2. Instructions for using each dialog box are contained in the following sections.

Figure 4-39. Threshold Equations Dialog Box
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Threshold Equations

The Threshold Equations dialog box (Figure 4-39) allows you to enter RLU values that
correspond to cut-off points for negative, positive, and intermediate qualitative or semi-
guantitative results. Or, you can define these cut-off pointsrelative to the RLU obtained
on a specified well type such as a positive control.

A negative limit is set using the — equation, and apositive limit is set using the + equation.
Positive and negative limits are always required. Four additional positive levels (++, +++,
++++ and +++++) are d so available if you want to report semi-quantitative results.

Threshold limits can be entered directly as RLU values or as a simple expression. When
RLU values are entered, aresult is:

positive whenever its RLU is greater than or equal to the threshold

negative whenever its RLU isless than the threshold.

If the—vaueislower than the + vaue, then RLU vaues below the—vaue are negative, RLU
vauesequa to or greater than the + value are pogitive, and vauesin between are indeterminate
(gray zone). If RLU vaduesareinverse (ahigh RLU corresponds to a negative sample), then
RLU vaues bdow the + value are positive and RLU vaues above the— vaue are negative.

If you use an expression for a cut-off value, use the designators for well RLU values and
operators (described on page 125), numerals, and the functions that are shown in the
Functions box. For example, you may decide that a negative sample will be any sample
with an RLU that is 10 RLU unitslessthan the mean RLU obtained on negative
controls. Thiswould be defined by the expression “NC-10".

To define threshold equations:

1. Options: Placean x inthe Enabled check box to enable using threshold equations.
Place an x in the Histogram check box if you want to include a histogram of the
results of the test samples in the results report. The histogram will graphically
show the number of +++++, ++++, +++, ++, + and —results.

2. Create the expression that defines the negative (-) cut-off point. Type the
expression in the - Equation text box.

3. Create the expression that defines the positive (+) cut-off point. Type the
expression in the + Equation text box.

4. If needed, create expressions that defines the intermediate (++, +++, ++++, and
+++++) cut-off points. Type each expression in the appropriate text box.

5. Label: These boxes designate how each result will be labeled in the results
report. To change alabel, click on the corresponding box and del ete the existing
label. Typein the new label, of up to five letters or symbols.

NOTE: Revelation also assigns labels to other types of data: I (Unread Well),
O(Data Out of Range), and # (Difference Data). These labels can not be changed.

6. Number of Segments: If thereis alarge difference between the positive and
negative cut-off points, many readings may fall between the two. This neutral
area (the grey zone) can be divided into up to ten segments that are numbered O
to 9. To specify the number of segments, type the number in the text box.

7. Click on OK.
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Pos/Neg Q.C.

The Pos/Neg Q.C. dialog box (Figure 4-40) alows you to assign an expected result
(+++++, ++++, +++, ++, + or —) to each control well type. The RLU values
corresponding to these qualitative results are those that are established in Threshold
Equations (see page 132).

After averaging the replicate RLU values, the qualitative result that is obtained for each
well (+++++, ++++, +++, ++, + or —) must agree with the expected result that you
specify in Pos/Neg Q.C. or the well type will fail QC.

To define Pos/Neg Q.C. criteria:
1. For each well type, type the qualitative result that you expect.

NOTE: Any of the boxes can be left blank. Or, you can type “RLU” in any box to cause
those results to be displayed after the run so that you can manually verify the control
results.

2. Click on OK.

Figure 4-40. Pos/Neg Q.C. Dialog Box
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Threshold Q.C.

The Threshold Q.C. dialog box (Figure 4-41) allows you to define an unlimited number
of Threshold Quality Control (QC) expressions, which specify criteriafor the results. If
these criteria are not met you may choose to abort the test.

The procedure for creating Threshold Q.C. Expressionsis identical to the procedure for
creating Q.C.Raw Data expressions. Refer to page 125 for detailed instructions on
creating appropriate expressions.

To define Threshold Q.C. criteria:
1. Click on New.
2. Enter the expression in the Equation: text box. For convenience, you can select

most elements that you need to build the expression from the Functions box.
Type any numerical values or arithmetic operators.

3. After you have completed the first expression, click on New to begin a new
expression. The first expression will be transferred from the Equation: box to
the Q.C. Equations box. Y ou can then construct the next expression by
repeating the procedure from Step 2.

Figure 4-41. Threshold Q.C. Dialog Box
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4. If necessary, you can rearrange the expressions that are contained in the
Q.C. Equations box. To move an expression up one position, click on the
expression and then click on Move Up. To move an expression down one
position, click on the expression and then click on Move Down.

5. You can remove an expression from the Q.C. Equations box by clicking on the
expression and then clicking on Remove. Or, you can remove al of the
expressions from the Q.C. Equations box by clicking on Clear.

6. Click inthe Failure Description: text box. Then, type the message that you
want displayed if the Threshold Q.C. test is not passed.

7. If youwant all of the QC data (all equations, values, etc.) to be included in the
results report, place an x in the Full QC Report check box. If you want to
include only the QC equations that fail, leave the check box blank.

NOTE: Use Report Options (page 174) to specify whether or not QC data are included
in the results report.

8. If you do not want results to be printed if Threshold QC Falils, place an x in the
Suppress Results if QC Fails check box.

9. To check the recovered values on controls against |ot-specific values, place an x
in the Lot specific checking of control values check box.

NOTE: If you select this option, a message box will prompt you to enter the expected
values at run time if the values for the lot being used have not already been entered.

10. Click on OK when you have completed defining the Threshold Q.C.
expressions.
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Threshold Output Format

The Output Format dialog box (Figure 4-42) allows you to specify the manner in which
results are presented in the results report.

To specify the output format:

1.

Output: Place an x in the Matrix check box to display the results from each well
location on a diagram of the template. Place an x in the Table check box to
display the results from each well location in a table organized by well type.

Options: Place an x in the Average Replicates check box if you want to
average the calculated RLU values. Then, type the number of decimal placesto
be used for data calculations.

NOTE: The default number of decimal places is 3, and this is suitable for most
applications. The maximum number of decimal places you can specify is 6. The
minimum number is 0.

Mean: Click on the Arithmetic radio button to report the arithmetic mean of the
replicates. Click on the Geometric radio button to report the geometric mean of
the replicates.

NOTE: Reporting the geometric mean (the antilog of the mean of the logarithms) is
useful when the imprecision is directly proportional to the level.

Figure 4-42. Output Format Dialog Box
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4. Scientific Notation: Place an x in the Enabled check box to set the display
mode for the results. Then, select whether you want to specify a Free Format,
Multiples of 3, or Fixed at power of where you enter the exponent.

NOTE: The default setting is for all results to be limited to eight significant figures. If you
check the box you have three further options. Free Format allows the software to use
scientific notation when appropriate. Multiples of 3 limits the exponent to multiples of 3.
Fixed at power of allows you to enter the exponent.

5. TableOptions. (If Table ischecked in Step 1.) Place an x in the appropriate
check boxes to specify the additional datato be displayed in the resultstable.

NOTE: The raw value for the well type sample is always shown. Some table options are
not available for certain data processing options, while some are obligatory. Options
which are unavailable will be grayed. Options which are obligatory will also be grayed,
and the corresponding check box will be checked.

6. Result Order: (If Table ischecked in Step 1.) Click on each well typein the
order that you want the results to be presented. The order of results presentation
will be shown in the adjacent box.

NOTE: To delete the current order and create a new one, click on Clear List and repeat
Step 5. To place a well type at the top of the list, double-click on it. You can only click
on OK when you have placed all the well types on the list.

7. Normal Ranges: Place an x in the Normal Ranges check box to flag with an
asterisk (*) any results which fall outside the normal range you specify. Then,
type the high and low values for the normal range.

Note: If you have included a number of different processing options and used a
number of tables in the output, Revelation may overwrite sections of data in the output.
If this happens, try using matrices instead of tables, or remove one of the processing
options.

8. Printout Mode: This specifies how results are printed when there are different
sample types within a particular sample and the results are independently
calculated. For example, if serial dilutions are defined (page 120), you may
want to print the last positive (Last +ve) and/or the first negative (First -ve)
results.

Click on the Last +ve/First -ve button if you want the last positive and first
negative samples to be reported in that order.

Click onthe Last -ve/First +ve button if you want the last negative and first
positive samples to be reported in that order.

Click on the Last +ve button if you want the last positive sample to be reported.
Click on the Last -ve button if you want the last negative sample to be reported

9. After you have completed defining Output Format, click on OK.
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Curve Fit

The Curve Fit command allows you to specify all of the parameters that are required in
order to report a quantitative result on the MLX. Ten dialog boxes are accessed by this
command.

To specify Curve Fit settings:

Click on Settings and then click on Curve Fit. Ten tabbed Curve Fit dialog
boxes will be displayed (Figure 4-43). Select the appropriate tab as outlined

1.

2.

below:

Tab Purpose

Fits Enter a name for the fit being defined, and add, remove, or copy
fits from the displayed list. See "Fits" on page 139.

Standards Select the standards for the curve fit calculations. See
"Standards" on page 140.

Fit Type Select the type of curve fit formula to be used and specify axes
scales and results format. See "Fit Type" on page 142.

Graph Use this dialog box if you want a graph to be included in your
results report. Specify a graph name, axis labels and scaling, if a
graph is requested. See "Graph" on page 145.

Sample Select the samples which are to be included in the curve fit. See

Selection "Sample Selection" on page 147.

Dilutions Enter any dilutions made to the Test and Control samples. This

Curve Fit Quality
Control
Calculated Q.C.
Data Conversion

Results Flagging

Output Format

option is only available if Concentration results format is selected.
See “Dilutions” on page 148.

Apply QC expressions to the curve fit. See “Fit Q. C.” on page
150.

Create curve fit Quality Control equations. See "Calculated Q.C."
on page 152.

Convert data into different units. See "Data Conversion" on page
155.

Define criteria for flagging of results or replacing out-of-range
results with a phrase. See "Results Flagging" on page 157.

Specify the output format of the processed results. See “Output
Format" on page 159.

Instructions for using each dialog box are contained in the following sections.
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Figure 4-43. Curve Fit Dialog Box
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Fits

The Fits dialog box (Figure 4-43) allows you to enter a name for the fit being defined
and to add, remove, or copy fits from the displayed list. It is useful to copy an existing
fit, give it anew name, and then edit it if you wish to reanalyze a plate with afit that is
different.

To add, remove, or copy a Fit:

1. Fit Name: Type the name that you will assign to the fit. Each fit must be given
ahname so that it can be distinguished from other fits used in the test.

| NOTE: You can also use Fit Name to change the name of a fit. |

2. Click on Add Fit to add the fit name to the list displayed in the Fits box.
3. Toremove afit fromthelist, click on thefit and then click on Remove Fit.

4. Tocopy afit from thelist, click on the fit and then click on Copy Fit. The
copied fit will be added to the list under the name you enter in Step 1.

5. Click on OK.
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Standards

The Standards dialog box (Figure 4-44) alows you to select the standards that will be
used to construct the standard curve.

To select the standards:

1. Select: Thisbox displays all of the Standard samples that have been defined on
the template. Click on the first Standard that you want to use for the standard
curve. Then, click on Add. The standard that you selected will be displayed in
the Check list: box.

2. Repeat Step 1 for each standard you want to use in the standard curve.

| NOTE: To select all of the standards, click on Add All. |

3. Examinethe standards that are listed in the Check list: box. Verify that only the
standards you want to be used for the standard curve are displayed.

NOTE: If necessary, you can remove a standard from the Check List box by clicking
on it and then clicking on Remove. Or, you can remove all of the standards by clicking
on Clear.

4. Click on one of the standards listed in the Check list: box. Then, type the
concentration for that standard. Then, press Enter on the keyboard.

Figure 4-44 Standards Dialog Box
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5. Repeat Step 4 for each standard that is listed in the Check list: box.

6. Click inthe Enter Units: box and type the units for the concentration. The
concentration and units will be displayed next to the standards in the Check
list: box.

7. Automatic Entry: If you prefer, concentration values for the standards can be
calculated automatically. This can be done either by adding a specified value to
the concentration of the lowest standard or by multiplying the concentration of
the lowest standard by a specified value.

NOTE: The default condition is for No Factor to be activated. Under those conditions,
specify the concentration as outlined in the previous steps.

To enter standard values by adding a specified value to the concentration of the
lowest standard, click on Additive: and type the concentration value that is to be
added. Then, click on the lowest concentration standard in the Check list: box,
click in the Enter Concentrations: box, and type the concentration for that
standard. Then, press Enter on the keyboard.

To enter standard values by multiplying the concentration of the lowest standard
by a specified value, click on Multiplier: and type the multiplication factor.
Then, click on the lowest concentration standard in the Check list: box, click in
the Enter Concentrations: box, and type the concentration for that standard.
Then, press Enter on the keyboard.

8. Percentage Response: If you prefer, results can be expressed as a percentage of
the RLU observed for the highest and/or lowest standard or as a percentage of
the 10%, 50%, and/or 90% lethal concentration values.

NOTE: By default, Revelation uses the lowest Standard sample RLU (Smin) as a
reference point for the 0% and the highest Standard sample RLU (Smax) as a
reference point for the 100% standard values.

To express results as a percentage of the RLU observed for the highest and/or
lowest standard, place a check mark in the Percent Response box. Then click
in the Check list: box on the standard you specify as the 0% value and then
click on 0% Ref. Then, click in the Check list: box on the standard you specify
as the 100% value and then click on 100% Ref.

To express results as the 10%, 50%, and/or 90% |ethal concentration values,
place a check mark in the LC10, LC50, and or LC90 box.

| NOTE: Click on Clear Refs to reset to the default values.

9. Placeanx inthe Variable Std. Multiplier: box to multiply the concentration (or
other units as appropriate) value of al the standards by a specified factor when
the plateis run. If you select this option, a message box will be displayed when
the plate is run, prompting you to enter the factor.

10. Finaly, place an x inthe Enter concentrations at run-time box if you want a
message box to be displayed when the plate is run, prompting you to enter the
labelled concentration values for each standard.

11. Click on OK.
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Fit Type

The Fit Type dialog box (Figure 4-45) alows you to select the curve fit formulathat will
be used, specify the scale for the standard curve axes, and specify the results format.

To define the fit type:

1. Fit Type: The curve fit formulas that you can choose from are described bel ow.
Select the curve fit formula by clicking on the appropriate radio button.

Minimum Number

Fit Type Description of Standards
Linear linear polynomial regression 1
Quadratic quadratic polynomial regression 3
Cubic cubic polynomial regression 4
Quartic quartic polynomial regression 5
Polygon point to point straight line fit 3
Cubic Spline smooth curve cubic spline fit 3
Michaelis-Menten hyperbolic fit 3
Sigmoid S-shaped curve fit - four definable 4
parameters.
Log/Logit S-shaped curve fit - with fixed 4
parameters
Akima smooth curve which passes 3
through all data points
Parallel parallel line bioassay 4
Stored Curve... See "Stored Curve" for complete 0

details.

| NOTE: A detailed description of each curve type is contained in the Appendix.

2. Axes: Scaling options for the axes are described below. Select a scaling option
by clicking on the appropriate radio button.

NOTE: When you choose a fit type, scaling options which are not available for that type
are grayed. If only one scaling option is available, all of the other options will be grayed
and the required option will be automatically selected.

Scaling Option Description

Lin/Lin A linear scale is used for both axes.

Log/Log A logarithmic scale is used for both axes.

Log/Lin A logarithmic scale is used for the x axis and a linear scale is
used for the y axis.

Auto The best axis fit is automatically selected.

Figure 4-45 Fit Type Dialog Box

142 MLX Microplate Luminometer Operator's Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 4: Defining an Assay
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3. Calculation Options: Place an x in the Extrapolate Data check box to
extrapolate the concentration graph beyond the range of the Standard values.

Place an x inthe Average Standard Replicates check box if you want the
individual standard replicates to be averaged before they are used for curvefitting.

NOTE: The R-squared value will be increased when standard replicates are averaged.
As a result, the automatic removal of outliers will be less effective. Refer to Fit Q.C.
(page 150) for additional information.

4. Sigmoid Parameters. Place an x in the check box of any parameter you want to
define. Then, type avalue in the box.

If required, type avaue for the maximum iterations (the maximum number of
times that the software will attempt to construct a satisfactory plot). The default
valueis 20, and thisis acceptable for most applications. If the plot can not be
created within the maximum number of retriesit is aborted.

|NOTE: The minimum number of iterations is 1. The maximum number is 29,999. |

5. Results Format: If thetest is atiter test, click on the Titer radio button. If the
test measures concentration, click on the Concentration radio button.

6. Click on OK.
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Stored Curve

This option alows you to use a standard curve that was previously obtained to calculate
the values obtained in the current assay.

To specify a stored curve:
1. Select Stored Curve asthe Fit Type (see previous procedure). The Use Stored
Curve dialog box (Figure 4-46) is displayed.

2. Click on the curve that you wish to use. The Name, Type, and Axes of the curve
you selected and the time and date that the curve was obtained will be displayed
in the Fit Information box.

3. Click on OK.

Figure 4-46. Use Stored Curve Dialog Box
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Graph
The Graph dialog box (Figure 4-47) allows you to specify whether a graph of the
standard curve isincluded in the results report. It also allows you to define the layout of

the concentration graph by specifying a graph name, and axis labels and scaling.

To define the graph :
Place an x in the Produce a Graph check box if you want a graph of the
standard curve to be included in the results report.

NOTE: This box must be checked if you want a graph of the results to be displayed.
Use Report Options (page 174) to specify whether or not standard curve data are

included in the results report.

Place an x in the Error Bars check box if you want error barsincluded in the
report. The error barsindicate the range of values for replicates.

Place an x in the Combine with other graphs check box if you want more than
one standard curve to be shown on the graph.

NOTE: The Combine with other graphs check boxes for the other standard curves
must also be checked.

1.

4. Title: Typethetitle that you want to be displayed above the graph.

Figure 4-47 Graph Dialog Box
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5. Horizontal Axis. Type the label that you want displayed for the horizontal axis.
Then, select Auto Scaling to allow the system to automatically define the axis
scale or select Manual Scaling to specify the scale.

If you select Manual Scaling, click on Minimum and type the value for the axis
minimum. Then, click on Maximum and type the value for the axis maximum.
Finally, click on Tick Marks and type the number of divisions for the axis.

NOTE: The first division is the start of the axis and the last division is the end of the
axis.
The minimum number of divisions is 2, and the maximum number is 10.

6. Vertical Axis. Specify the label and scaling for the vertical axisin the same
manner you did for the horizontal axis.

7. Click on OK.
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Sample Selection

The Sample Selection dialog box (Figure 4-48) allows you to specify the samples which
will be analyzed using the standard curve and will appear in the results report. Samples
that are not selected will not be displayed in the report.

To select samples:

1. Samples: Thisbox usually displays all of the test samples and controls that
have been defined on the template. Click on the first samples for which results
will be calculated. Then, click on Add. The sample that you selected will be
displayed in the Check list: box.

2. Repeat Step 1 for each sample for which results will be calcul ated.

| NOTE: To select all of the samples, click on Add All.

3. Examinethe samplesthat are listed in the Check list: box. Verify that only the
samples for which results are to be calculated are displayed.

NOTE: If necessary, you can remove a sample from the Check List: box by clicking on it
and then clicking on Remove. Or, you can remove all of the samples by clicking on Clear.

4. Placeanx inthe Display Points on Graph check box if you want a point
corresponding to the value obtained for each sample to be displayed on the
standard curve.

5. Click on OK.

Figure 4-48 Sample Selection Dialog Box
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Dilutions

The Dilutions dialog box (Figure 4-49) allows you to enter any dilutions you will make
to Test and Control samples.

| NOTE: This option is only available if the Concentration results format has been selected.

To specify dilutions:

1. Enter Dilution: Click on one of the sampleslisted in the Samples box. Then,
type the dilution factor for that sample. Then, press Enter on the keyboard.

NOTE: The dilution factor you enter is the inverse of the fractional reduction in
concentration due to dilution. For example, if you dilute 1 mL of sample with 3 mL of
diluent, the dilution factor is 4.

2. Repeat Step 1 for each sample that islisted in the Samples box.

3. Automatic Entry: If you prefer, dilution factors can be entered automatically.
This can be done either by incrementing successive dilutions by a specified
value or by multiplying successive dilutions by a specified value.

NOTE: The default condition is for No Factor to be activated. Under those conditions,
specify the dilutions as outlined in the previous steps.

Figure 4-49 Dilutions Dialog Box
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To enter dilution factors by incrementing successive dilutions by a specified
value, click on Additive: and type the incremental value that is to be added.
Then, click on the lowest concentration sample in the Samples box and type the
dilution factor for that sample. Then, press Enter on the keyboard. The
incremental dilution will be applied to successive dilutions of the sample.

To enter standard values by multiplying successive dilutions by a specified
value, click on Multiplier: and type the multiplication factor. Then, click on the
lowest concentration sample in the Samples box and type the dilution factor for
that sample. Then, press Enter on the keyboard. The incremental dilution will
be applied to successive dilutions of the sample.

4. Place an x in the Split Replicates check box if you want the results on each
replicate to be multiplied by the dilution factor. Leave the check box blank if
you want the results to be multiplied after the replicates have been averaged.

5. Click on OK.

CAUTION: If a template is changed after dilution factors are entered, the dilution factors
are NOT reset to 1. Each dilution factor will remain associated with a well position (A1,
D7, etc.) regardless of the well type (T, C, S, etc.) assigned in the template. Therefore,
all dilutions should be reset to 1 before changing a template.

To reset dilutions to 1 for wells that will be redefined as Standards, click on Settings,
click on Curve Fit, and then click on Dilutions. Change the dilution factor and save the
assay. Then, click on Settings, click on Template, and make the appropriate well type
changes.
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Fit Q. C.

The Fit Q.C. dialog box (Figure 4-50) allows you to apply statistical checksto the
standard curve to verify that the relationship between the values obtained on the
standards meet the criteria that you specify. These checks can help verify whether the
standard curve you are using is acceptable. For example, if the slope obtained for the
standard curveis less than the specified minimum, you may conclude that the run does
not exhibit the required sensitivity. In addition, you can automatically remove outlier
values when calculating the standard curve.

The statistical checks that are performed are described below.

Statistical Check Description

R-Squared The proportion of the variance of RLU values that can be
attributed to the linear regression of the standard values.
R-squared can range from 0 to 1.0. If R-squared is 1.0,
there is no scatter in RLU values.

Residual An estimate of the error of each observation. The
residuals are expressed as a percentage of the value.

Slope The change in RLU (the y-axis) relative to the change in
the standard value (the x-axis).

Y-Intercept The RLU value (the y-axis value) that corresponds to a
standard value (x-axis value) of zero on the standard
curve.

To specify curve fit quality control:

1. Quality Control: Place an x in the Curve Fit Quality Control check box if you
want to enable curve fit quality control.

2. Typeavauefor Minimum R-Squared.

NOTE: The value for Minimum R-Squared must be between 0.0 and 1.0. The closer
the value you enter is to 1.0, the tighter the requirements are for scatter of values about
the line.

3. Typevauesfor Minimum Slope and Maximum Slope.
4. Typevauesfor Minimum Y-Intercept and Maximum Y-Intercept.

5. Automatic Outlier Removal: Place an x in the Enabled check box if you want
to enable automatic outlier removal.

6. Typeavauefor R-Squared Limit.

| NOTE: The value for R-Squared Limit must be between 0.0 and 1.0.
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Figure 4-50. Fit Q.C. Dialog Box
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7. Typeavauefor Residual Limit.
8. Typeavaluefor Removal Limit.

9. Placeanx intheLeave at Least 1 Replicate check box if you want to leave at
least one replicate for each standard level.

10. Click on OK.
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Calculated Q.C.

The Calculated Q.C. checks allow you to verify that the calculated numerical results
obtained on certain samples fall within the criteria that you establish. Typicaly, the
Calculated Q.C. function is used to verify that the results obtained on control samples
fall within the allowable range.

NOTE: Calculated Q.C. tests are performed on the values obtained by the MLX after secondary
calculations such as Curve Fit or Threshold are performed. Use the Q.C. Raw Data function (see
page 125) to check RLU values before calculations are performed.

The Calculated Q.C. tests are constructed using expressions in the same manner as you
constructed tests for Q.C. Raw Data (see page 125). The only difference isthat the
elements you are testing refer to the calculated result rather than an RLU value. These
elements are described below.

Element

Description

Calculated
Value:

Value of a
Particular
Replicate

Value of a
Particular
Sample

Value of Each
Sample of a
Well Type

Mean Value of
a Well Type

A symbol that designates the calculated value that you are validating or
the calculated value that you are comparing to.

The well type designation, followed by the sample number, followed by
the replicate number. The sample number and replicate number must be
separated by a period. For example, the symbol “PC4.3” designates the
calculated value of replicate 3 of positive control sample number 4.

Note: Usually, you will have averaged RLU values of replicates before
calculation of values, and you will not use this designation.

The well type designation, followed by the sample number. The value is
the mean value across all of the replicates for that sample. For example,
the symbol “PC4” designates the mean value obtained on positive
control sample number 4.

The well type designation, followed by the letter “i”. The value is the
mean value across all of the replicates for each sample. For example,
the symbol “PCi” designates the mean value obtained on each positive
control sample.

The well type designation. The value is the mean value across all of the
samples for that well type. For example, the symbol “PC” designates the
mean value obtained on all of the positive control samples.
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The expressions you construct define the criteriafor acceptability of the calculated
values. For example, you can check the calculated concentration value obtained for each
positive control sampleto verify that it is within an acceptable range of 72 pug/dL to 88
po/dL. Then, assuming you are running two positive control samples on the plate, you
can specify that both must pass this test for the assay results on the plate to be valid.

In this example, two expressions must be defined:

1. Thefirst expression will test the concentration obtained on each positive control
sample to verify that it is within an acceptable range of 72 pg/dL to 88 pg/dL:

72<PC<88

2. The second expression specifies that both positive control samples must satisfy
the criteriafor the results to be valid:

valid(PC)>=2

The expressions that you define must be stated in the same order that they are to be
carried out. In the above example, testing of the concentration obtained on each positive
control sample must be carried out before the number of samples that satisfy the criteria
can be determined.

An unlimited number of Calculated Q.C expressions can be defined for an assay. If the
tests are not passed, assay results on the plate may not be valid. In this case, the results
will either be flagged or suppressed, depending upon the selection you made in the
Preferences dialog box (see Chapter 3) when configuring the MLX.

To define Calculated Q.C. expressions:
1. Enter the expression in the Equation: text box.

NOTE: Refer to “QC: Raw Data” on page 125 for the convention you must use to refer
to the concentration of a sample and the components of the expression.

2. After you have completed the first expression, click on New to begin a new
expression. The first expression will be transferred from the Equation: box to
the Q.C. Equations box. Y ou can then construct the next expression by
repeating the procedure from Step 1.

3. If necessary, you can rearrange the expressions that are contained in the
Q.C. Equations box. To move an expression up one position, click on the
expression and then click on Move Up. To move an expression down one
position, click on the expression and then click on Move Down.

4. You can remove an expression from the Q.C. Equations box by clicking on the
expression and then clicking on Remove. Or, you can remove al of the
expressions from the Q.C. Equations box by clicking on Clear.

5. If you want a message describing the Q.C. failure to be displayed or printed on
the results report when afailure is experienced, type the message in the Failure
Description: box.
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Figure 4-51. Calculated Q.C. Dialog Box
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6. If youwant all of the QC data (all equations, values, etc.) to be included in the
results report, place an x in the Full QC Report check box. If you only want to
include only the QC equations that fail, leave the check box blank.

NOTE: Use Report Options (page 174) to specify whether or not QC data are included
in the results report.

7. If you do not want results to be printed if Calculated QC Fails, place an x in the
Suppress Results if QC Fails check box.

8. To check the recovered values on controls against |ot-specific values, place an x
in the Lot specific checking of control values check box.

NOTE: If you select this option, a message box will prompt you to enter the expected
values at run time if the values for the lot being used have not already been entered.

9. Click on OK.
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Data Conversion

The Data Conversion dialog box (Figure 4-52) allows you to convert the data into
different units. An expression of up to 50 characters can be defined to convert the results
from one set of units to another.

| NOTE: This feature is typically used to convert units to or from Scientific International Units (SIU). |

The expression to convert the data is constructed using the same rules and many of the
same elements that are used for constructing the Q.C.: Raw Data expression (page 125).
The only differenceisthat a new element (“ Sample”) is used designate the current
calculated value (the value before conversion) for each well. The use of “Sample” is

outlined below:
Element Description
Sample If you insert “Sample” into an expression, the data conversion will be
performed on each well to create new individual results.
Samplen If you insert “Sample” followed by a numeral into an expression, the data

conversion will be performed on the designated replicate of each well.

For example, you may wish to convert RLU valuesinto a percentage value, where 0% is
the negative control RLU and 100% is the positive control RLU. To do this, create the
expression

100{Sample-NC)/(PC-NC).

Or, you may wish to convert concentration values of mg/dL into SIU values of mmol/L.
If 1 mg/dL of the analyte is equivalent to a concentration of 3 mmol/L in S.I. Units, then
the expression

SamplelB

will convert the results to the S.I. Units of mmol/L.

To define data conversion:

1. Enter the expression for converting the datain the Equation: text box. For
convenience, you can select each function that you need to build the expression
from the Functions box. Type any numerical values or arithmetic operators.

NOTE: Refer to “QC: Raw Data” on page 125 for the convention you must use to refer
to the concentration of a sample and the components of the expression.

2. After you have completed the expression, type the new unitsin the Units box.
3. Click on OK.
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Figure 4-52 Data Conversion Dialog Box
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Results Flagging

The Results Flagging dialog box (Figure 4-53) allows you to specify a phrase that either
replaces a numerical result or is displayed next to the result. The phrase or flag will be
initiated whenever the numerical result meets criteriathat you establish. For example,
you may want to report the phrase “<20 mg/dL" and suppress the actual numerical result
whenever the results are lower than 20 mg/dL. Or, you may want to display aflag

(for example “ Abnormal High”) next to the numerical result whenever the result exceeds
the linear range of an assay. Results Flagging does not fail an assay but allows you to
alter the presentation of the data.

NOTE: Results Flagging is performed on raw RLU values or calculated sample values obtained
by the MLX after other calculations such as Threshold and/or Ratio are performed. If a phrase or
flag is initiated, it will replace the result generated by a previous operation.

The Results Flagging criteria are constructed using expressions in the same manner as
you construct tests for Q.C. Raw Data (see page 125). Note that, unlike Q.C. equations,
Results Flagging conditions must eval uate as true for the result or flag to take effect.

Several unigue elements are used for constructing a Results Flagging expression. These
are described below.

Element Description

Type() Use the “Type” keyword to designate the well type (Standards, Controls,
Tests, etc.) to which a Results Flagging equation is applied. For example,
the expression “Type (C)==0" means that this equation applies only to the
control wells.

Sample Use the “Sample” keyword to designate the RLU value of a particular
(for RLU Values) sample, replicate or well type in the same manner as you used them for
Q.C. Raw Data.

Result(Sample) Use the “Result(Sample)” construct to designate the calculated
(for Calculated concentration of a sample instead of the RLU values that were obtained.
Values) For example, you can create the expression Result(Sample)<123 to set a
lower limit of 123 mg/dL for the calculated value of any test sample. Then,
whenever the value is less than 123 mg/dL, the phrase you enter for that
expression or the Flag you designate will be triggered.

Use the “and” or “or” operator in a Results Flagging phrase to test multiple

and, or  congjtions.
Operators

An unlimited number of Results Flagging expressions can be defined for an assay.

To define Results Flagging expressions:
1. Enter the expression in the Condition text box.

2. If you want the numerical result to be replaced by a phrase when the condition
is exceeded, enter the phrase for that expression in the Result text box. If you
want the numerical result to be accompanied by a flag when the condition is
exceeded, enter the phrase for that flag in the Flag text box.
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Figure 4-53 Results Flagging Dialog Box
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3. After you have completed the first expression, click on New to begin a new
expression. The first expression will be transferred from the Condition box to
the Sample checks: box. Y ou can then construct the next expression by
repeating the procedure from Step 1.

4. If necessary, you can rearrange the expressions that are contained in the
Sample checks: box. To move an expression up one position, click on the
expression and then click on Move Up. To move an expression down one
position, click on the expression and then click on Move Down.

5. You can remove an expression from the Sample checks: box by clicking on the
expression and then clicking on Remove. Or, you can remove al of the
expressions from the Sample checks: box by clicking on Clear.

6. Click on OK.
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Output Format

The Output Format dialog box (Figure 4-54) allows you to specify the manner in which
results are presented in the results report.

To specify the output format:

1. Output: Place an x in the Matrix check box to display the results from each well
location on a diagram of the template. Place an x in the Table check box to
display the results from each well location in a table organized by well type.

2. Options:. (If Matrix is checked in the previous step.) Place an x in the Average
Replicates check box if you want to average the calculated RLU values. Then,
type the number of decimal placesto be used for data calculations.

NOTE: The default number of decimal places is 3, and this is suitable for most
applications. The maximum number of decimal places you can specify is 6. The
minimum number is 0.

Figure 4-54 Output Format Dialog Box
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3. Mean: Click on the Arithmetic radio button to report the arithmetic mean of the
replicates. Click on the Geometric radio button to report the geometric mean of
the replicates.

NOTE: Reporting the geometric mean (the antilog of the mean of the logarithms) is
useful when the imprecision is directly proportional to the level.

4. Scientific Notation: Place an x in the Enabled check box to set the display
mode for the results. Then, select whether you want to specify a Free Format,
Multiples of 3, or Fixed at power of where you enter the exponent.

NOTE: The default setting is for all results to be limited to eight significant figures. If you
check the box you have three further options. Free Format allows the software to use
scientific notation when appropriate. Multiples of 3 limits the exponent to multiples of 3.
Fixed at power of allows you to enter the exponent.

5. TableOptions. (If Table ischecked in Step 1.) Place an x in the appropriate
check boxes to specify the additional datato be displayed in the resultstable.

IMPORTANT: If many Table Options are selected, the data may not fit in the results
table. In this case, not all data will be displayed.

NOTE: The raw value for the well type sample is always shown. Some table options are
not available for certain data processing options, while some are obligatory. Options
which are unavailable will be grayed. Options which are obligatory will also be grayed,
and the corresponding check box will be checked.

The Predicted Conc. and %Error options allow you to display the predicted
concentration and percent error of the actual value versus the labeled value for the

standards.

6. Result Order: (If Table ischecked in Step 1.) Click on each well typein the
order that you want the results to be presented. The order of results presentation
will be shown in the adjacent box.

NOTE: To delete the current order and create a new one, click on Clear List and repeat
Step 5. To place a well type at the top of the list, double-click on it. You can only click
on OK when you have placed all the well types on the list.

7. Normal Ranges: Place an x in the Normal Ranges check box to flag with an
asterisk (*) any results which fall outside the normal range you specify. Then,
type the high and low values for the normal range.

NOTE: If you have included a number of different processing options and used a
number of tables in the output, Revelation may overwrite sections of data in the output.
If this happens, try using matrices instead of tables, or remove one of the processing

options.

8. After you have completed defining Output Format, click on OK.
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Ratio

The Ratio command is used for expressing results as a percentage or ratio. A typical use
of Ratio isto express the results of unknownsin terms of the percentage of RLU values
obtained on a control.

To specify Ratio settings:

1. Click on Settings and then click on Ratio. Two tabbed Ratio dialog boxes will
be displayed (Figure 4-55). Select the appropriate tab as outlined below:

Tab Purpose

Ratio Equations Create and enter an expression that will express the results as a
percentage or ratio. See page 162.

Output Format Specify the output format of the processed results. See page 163.

2. Instructionsfor using each dialog box are contained in the following sections.

Figure 4-55. Ratio Equations Dialog Box
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Ratio Equations

The Ratio Equations dialog box (Figure 4-55) alows you to convert data using aratio
expression. The expression can consist of up to 50 characters. A single expression is
used. The dialog box also alows you to prepare a second expression to report the
resulting datain different units.

The expressions to convert the data and report the datain different units are constructed
using the same rules and many of the same elements that are used for constructing the
Q.C.: Raw Data expression (page 125). The only difference is that a new element
(“Sample”) is used designate the current calculated value (the value before conversion)
for each well. The use of “Sample” is outlined below:

Element Description

Sample If you insert “Sample” into an expression, the ratio calculation will be
performed on each well to reach new individual ratio results.

Samplen If you insert “Sample” followed by a numeral into an expression, the ratio
calculation will be performed on the designated replicate of each well.

For example, you may wish to convert RLU readings into a percentage of the maximum
RLU on the plate. To do this, create the expression:

100CBample/Max.

Then, you may wish to convert concentration values of mg/dL into SIU values of
mmol/L. If 1 mg/dL of the analyte is equivalent to a concentration of 3 mmol/L in S.I.
Units, create the expression:

SamplelB.

Thefirst expression is entered in the Ratio Equation box, and the second expression is
entered in the Data Equation box.

To define Ratio equations:
1. Placeanx inthe Enabled check box to enable the use of Ratio equations.

2. Create the expression that defines the ratio. Type the expression in the Ratio
Equation text box.

3. Determine the units that you will use for the resulting ratio. Type the unitsin
the first Units text box.

4. If you want to convert the units of the reported result, create the expression that
defines the conversion. Type the expression in the Data Equation text box.

5. Determine the units that you will use for the resulting ratio. Type the unitsin
the second Units text box.

6. Click on OK.
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Results Flagging

The Results Flagging dialog box (Figure 4-56) allows you to specify a phrase that either
replaces a numerical result or is displayed next to the result. The phrase or flag will be
initiated whenever the numerical result meets criteria that you establish. For example,
you may want to report the phrase “<20 mg/dL" and suppress the actual numerical result
whenever the results are lower than 20 mg/dL. Or, you may want to display aflag

(for example “ Abnormal High”) next to the numerical result whenever the result exceeds
the linear range of an assay. Results Flagging does not fail an assay but allows you to
alter the presentation of the data.

NOTE: Results Flagging is performed on raw RLU values or calculated sample values obtained
by the MLX after other calculations such as Threshold and/or Ratio are performed. If a phrase or
flag is initiated, it will replace the result generated by a previous operation.

The Results Flagging criteria are constructed using expressions in the same manner as
you construct tests for Q.C. Raw Data (see page 125). Note that, unlike Q.C. equations,
Results Flagging conditions must eval uate as true for the result or flag to take effect.

Several unigque elements are used for constructing a Results Flagging expression. These
are described below.

Element Description

Type() Use the “Type” keyword to designate the well type (Standards, Controls,
Tests, etc.) that a Results Flagging equation is applied to. For example,
the expression “Type (C)==0" means that this equation applies only to the
control wells.

Sample Use the “Sample” keyword to designate the RLU value of a particular
(for RLU Values) sample, replicate or well type in the same manner as you used them for
Q.C. Raw Data.

Result(Sample) Use the “Result(Sample)” construct to designate the calculated
(for Calculated concentration of a sample instead of the RLU values that were obtained.
Values) For example, you can create the expression Result(Sample)<123 to set a
lower limit of 123 mg/dL for the calculated value of any test sample. Then,
whenever the value is less than 123 mg/dL, the phrase you enter for that
expression or the Flag you designate will be triggered.

Use the “and” or “or” operator in a Results Flagging phrase to test multiple

and, or  condjtions.
Operators

An unlimited number of Results Flagging expressions can be defined for an assay.

To define Results Flagging expressions:
1. Enter the expression in the Condition text box.

2. If you want the numerical result to be replaced by a phrase when the condition
is exceeded, enter the phrase for that expression in the Result text box. If you
want the numerical result to be accompanied by a flag when the condition is
exceeded, enter the phrase for that flag in the Flag text box.
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Figure 4-56 Results Flagging
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3. After you have completed the first expression, click on New to begin a new
expression. The first expression will be transferred from the Condition box to
the Sample checks: box. Y ou can then construct the next expression by
repeating the procedure from Step 1.

4. If necessary, you can rearrange the expressions that are contained in the
Sample checks: box. To move an expression up one position, click on the
expression and then click on Move Up. To move an expression down one
position, click on the expression and then click on Move Down.

5. You can remove an expression from the Sample checks: box by clicking on the
expression and then clicking on Remove. Or, you can remove al of the
expressions from the Sample checks: box by clicking on Clear.

6. Click on OK.
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Output Format

The Output Format dialog box (Figure 4-57) allows you to specify the manner in which
results are presented in the results report.

To specify the output format:

1. Output: Place an x in the Matrix check box to display the results from each well
location on a diagram of the template. Place an x in the Table check box to
display the results from each well location in a table organized by well type.

2. Options:. (If Matrix is checked in the previous step.) Place an x in the Average
Replicates check box if you want to average the calculated RLU values. Then,
type the number of decimal placesto be used for data calculations.

NOTE: The default number of decimal places is 3, and this is suitable for most
applications. The maximum number of decimal places you can specify is 6. The
minimum number is 0.

3. Mean: Click on the Arithmetic radio button to report the arithmetic mean of the
replicates. Click on the Geometric radio button to report the geometric mean of
the replicates.

NOTE: Reporting the geometric mean (the antilog of the mean of the logarithms) is
useful when the imprecision is directly proportional to the level.

Figure 4-57. Output Format Dialog Box
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Scientific Notation: Place an x in the Enabled check box to set the display
mode for the results. Then, select whether you want to specify a Free Format,
Multiples of 3, or Fixed at power of where you enter the exponent.

NOTE: The default setting is for all results to be limited to eight significant figures. If you
check the box you have three further options. Free Format allows the software to use
scientific notation when appropriate. Multiples of 3 limits the exponent to multiples of 3.
Fixed at power of allows you to enter the exponent.

Table Options: (If Table ischecked in Step 1.) Place an x in the appropriate
check boxes to specify the additional datato be displayed in the resultstable.

NOTE: The raw value for the well type sample is always shown. Some table options are
not available for certain data processing options, while some are obligatory. Options
which are unavailable will be grayed. Options which are obligatory will also be grayed,
and the corresponding check box will be checked.

Result Order: (If Table ischecked in Step 1.) Click on each well typein the
order that you want the results to be presented. The order of results presentation
will be shown in the adjacent box.

NOTE: To delete the current order and create a new one, click on Clear List and repeat
Step 5. To place a well type at the top of the list, double-click on it. You can only click
on OK when you have placed all the well types on the list.

Normal Ranges. Place an x in the Normal Ranges check box to flag with an
asterisk (*) any results which fall outside the normal range you specify. Then,
type the high and low values for the normal range.

NOTE: If you have included a number of different processing options and used a
number of tables in the output, Revelation may overwrite sections of data in the output.
If this happens, try using matrices instead of tables, or remove one of the processing
options.

After you have completed defining Output Format, click on OK.
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Spreadsheet

The Spreadsheet command is used for calculating results using the RLU values from
particular wells.

To specify Spreadsheet settings:

1. Click on Settings and then click on Spreadsheet. Two tabbed Spreadsheet
dialog boxes will be displayed (Figure 4-58). Select the appropriate tab as

outlined below:
Tab Purpose
Spreadsheet Create and enter expressions that will express the results for
designated wells. See page 168.
Output Format Specify the output format of the processed results. See page 170.

2. Ingtructions for using each dialog box are contained in the following sections.

Figure 4-58. Spreadsheet Dialog Box
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Spreadsheet

The Spreadsheet dialog box (Figure 4-58) allows you to express the results from a
particular well in combination with the results from one or more additional wells. For
example, you can use Spreadsheet to automatically subtract the results of a separate
sample blank well for each unknown. Different cal culation equations can be used for
different wells.

The expressions to convert the data and report it in different units are constructed using
rulesthat are similar to those used for constructing the Q.C.: Raw Data expression (page
125). However, fewer elements are used. The elements that you can use in constructing
Spreadsheet equations are described below.

Element Description

Well Locations A particular well location is designated by its column number followed by
its row number. For example, the first well in the upper left corner of the
template is designated as A1.

Arithmetic Designate ordinary mathematical calculations. The arithmetic operators
Operators that you can use are described below:
Symbol Meaning
+ Add
- Subtract
ad Multiply
/ Divide
Logarithmic Designate a logarithmic function. The logarithmic operators that you can
Operators use are described below:
Symbol Meaning
m Raised to the power of (follow by a number)
log Base 10 logarithm
alog Inverse Base 10 logarithm
In Natural logarithm
exp Inverse natural logarithm
Numerals 0 - 9 Specify a quantity for an element, usually in combination with an

arithmetic operator.

Parentheses Specify the elements to precede or follow, when the expression is
ambiguous. Up to six levels of parentheses can be used.

For example, you may wish to subtract the RLU reading of well A3 from the RLU
reading of well A2 when calculating the results. To do this, enter the expression:

A2-A3.
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To define Spreadsheet equations:
1. Placeanx intheEnabled check box to enable the use of Spreadsheet equations.

2. Click on thefirst well that you wish to create an equation for. The well location
will be highlighted in the dialog box and the location of the well will be
displayed in the Equation field:

A2=.

3. Createthe equation and typeit in the Equation text box. When you have completed
typing the equation, click on the next well that you wish to create an equation for.

4. Repeat Step 3 for any other wells that you wish to create an equation for.

5. You can copy an equation that is displayed in the Equation text box by clicking
on Copy. Then, you can paste that equation into a new well by clicking on the
new well and clicking on Paste.

NOTE: Well locations in a pasted equation are changed to make them consistent with
the current well. For example, if the equation “A1-E1” is pasted into well A12, the
equation becomes “A12-E12”. This can result in equations containing well locations
which do not exist.

To avoid this, insert the $ character before the row and column designations in the

equation before copying it. In the example above, if you modify the equation to “$A$1-
$E$1”, the equation will remain the same wherever you paste it.

6. You can remove an equation that is displayed in the Equation text box by
clicking on Cut (if you want to paste the removed equation into another
location) or by clicking on Delete.

7. If you prefer, you can utilize the Auto Difference mode to automatically
calculate the difference using a pre-programmed subtraction calculation. To use
this mode, click on Auto-Difference Mode. The Auto Difference Mode dialog
box will be displayed (Figure 4-59). Select the subtraction calculation by
clicking on the appropriate radio button and then click on OK.

NOTE: The auto-difference calculations are described in the dialog box. For example,
the calculation “Rows A-B” designates that RLU values in Row B are subtracted from
RLU values in Row A.

8. After you have completed defining Spreadsheet equations, click on OK.

Figure 4-59. Auto Difference Mode Dialog Box

= Automatic Difference Mode
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Results Flagging

The Results Flagging dialog box (Figure 4-60) allows you to specify a phrase that either
replaces a numerical result or is displayed next to the result. The phrase or flag will be
initiated whenever the numerical result meets criteria that you establish. For example,
you may want to report the phrase “<20 mg/dL" and suppress the actual numerical result
whenever the results are lower than 20 mg/dL. Or, you may want to display aflag

(for example “ Abnormal High”) next to the numerical result whenever the result exceeds
the linear range of an assay. Results Flagging does not fail an assay but allows you to
alter the presentation of the data.

NOTE: Results Flagging is performed on raw RLU values or calculated sample values obtained
by the MLX after other calculations such as Threshold and/or Ratio are performed. If a phrase or
flag is initiated, it will replace the result generated by a previous operation.

The Results Flagging criteria are constructed using expressions in the same manner as
you construct tests for Q.C. Raw Data (see page 125). Note that, unlike Q.C. equations,
Results Flagging conditions must eval uate as true for the result or flag to take effect.

Several unique elements are used for constructing a Results Flagging expression. These
are described below.

Element Description

Type() Use the “Type” keyword to designate the well type (Standards, Controls,
Tests, etc.) that a Results Flagging equation is applied to. For example,
the expression “Type (C)==0" means that this equation applies only to the
control wells.

Sample Use the “Sample” keyword to designate the RLU value of a particular
(for RLU Values) sample, replicate or well type in the same manner as you used them for
Q.C. Raw Data.

Result(Sample) Use the “Result(Sample)” construct to designate the calculated
(for Calculated concentration of a sample instead of the RLU values that were obtained.
Values) For example, you can create the expression Result(Sample)<123 to set a
lower limit of 123 mg/dL for the calculated value of any test sample. Then,
whenever the value is less than 123 mg/dL, the phrase you enter for that
expression or the Flag you designate will be triggered.

Use the “and” or “or” operator in a Results Flagging phrase to test multiple

and, or  congjtions.
Operators

An unlimited number of Results Flagging expressions can be defined for an assay.

To define Results Flagging expressions:
1. Enter the expression in the Condition text box.

2. If you want the numerical result to be replaced by a phrase when the condition
is exceeded, enter the phrase for that expression in the Result text box. If you
want the numerical result to be accompanied by a flag when the condition is
exceeded, enter the phrase for that flag in the Flag text box.
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Figure 4-60 Results Flagging Dialog Box
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3. After you have completed the first expression, click on New to begin a new
expression. The first expression will be transferred from the Condition box to
the Sample checks: box. Y ou can then construct the next expression by
repeating the procedure from Step 1.

4. If necessary, you can rearrange the expressions that are contained in the
Sample checks: box. To move an expression up one position, click on the
expression and then click on Move Up. To move an expression down one
position, click on the expression and then click on Move Down.

5. You can remove an expression from the Sample checks: box by clicking on the
expression and then clicking on Remove. Or, you can remove al of the
expressions from the Sample checks: box by clicking on Clear.

6. Click on OK.
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Output Format

The Output Format dialog box (Figure 4-61) allows you to specify the manner in which
results are presented in the results report.

To specify the output format:

1. Output: Place an x in the Matrix check box to display the results from each well
location on a diagram of the template. Place an x in the Table check box to
display the results from each well location in a table organized by well type.

2. Options:. (If Matrix is checked in the previous step.) Place an x in the Average
Replicates check box if you want to average the calculated RLU values. Then,
type the number of decimal placesto be used for data calculations.

NOTE: The default number of decimal places is 3, and this is suitable for most
applications. The maximum number of decimal places you can specify is 6. The
minimum number is 0.

3. Mean: Click on the Arithmetic radio button to report the arithmetic mean of the
replicates. Click on the Geometric radio button to report the geometric mean of
the replicates.

NOTE: Reporting the geometric mean (the antilog of the mean of the logarithms) is
useful when the imprecision is directly proportional to the level.

Figure 4-61. Output Format Dialog Box
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4. Scientific Notation: Place an x in the Enabled check box to set the display
mode for the results. Then, select whether you want to specify a Free Format,
Multiples of 3, or Fixed at power of where you enter the exponent.

NOTE: The default setting is for all results to be limited to eight significant figures. If you
check the box you have three further options. Free Format allows the software to use
scientific notation when appropriate. Multiples of 3 limits the exponent to multiples of 3.
Fixed at power of allows you to enter the exponent.

5. TableOptions. (If Table ischecked in Step 1.) Place an x in the appropriate
check boxes to specify the additional datato be displayed in the resultstable.

NOTE: The raw value for the well type sample is always shown. Some table options are
not available for certain data processing options, while some are obligatory. Options
which are unavailable will be grayed. Options which are obligatory will also be grayed,
and the corresponding check box will be checked.

6. Result Order: (If Table ischecked in Step 1.) Click on each well typein the
order that you want the results to be presented. The order of results presentation
will be shown in the adjacent box.

NOTE: To delete the current order and create a new one, click on Clear List and repeat
Step 5. To place a well type at the top of the list, double-click on it. You can only click
on OK when you have placed all the well types on the list.

7. Normal Ranges: Place an x in the Normal Ranges check box to flag with an
asterisk (*) any results which fall outside the normal range you specify. Then,
type the high and low values for the normal range.

NOTE: If you have included a number of different processing options and used a
number of tables in the output, Revelation may overwrite sections of data in the output.
If this happens, try using matrices instead of tables, or remove one of the processing
options.

8. After you have completed defining Output Format, click on OK.
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Report Options

The Report Options command is used for specifying the data that are contained in the
results report, the order in which the datais presented, and the format of the report.

To specify report options:

1. Click on Settings and then click on Report Options. Four tabbed Report
Options dialog boxes will be displayed (Figure 4-62). Select the appropriate tab
as outlined below:

Tab Purpose

Report Layout Construct a report layout by selecting the data to be included and

the order in which these items are presented.
Raw Data Specify the manner in which results are presented.

Export to File Export data to an ASCII file and to specify the data to be included

in the exported file.

Header/Footer Define the content of the report header and footer.

2. Instructionsfor using each dialog box are contained in the following sections.

Figure 4-62. Report Layout Dialog Box
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Report Layout

The Report Layout dialog box (Figure 4-62) allows you to specify the data that are
included in the results report and the order in which the data are presented.

To specify the report layout:

1. Select From: Click on thefirst itemin thislist that you want to appear in the
report. Then, click on Add to place theitemin the Check List box.

| Note: To add all of the items to the Check List box, click on Add All.

2. Repeat Step 1 for each itemin the Select From box that you want to placein
the report.

3. After you have selected all of the itemsto appear in the report, examine the list
of itemsin the Check List box. Theitems are listed in the order they will be
displayed in the report.

To change the order of an item, click on theitemin the Check List box. Then,
click on Move Up to move the item up one position or click on Move Down to
move the item down one position.

To add another item to the list at a specific position, click on the item in the
Select From box. Then, click on theitemin the Check List box that is
immediately after where you want the new item to appear. Then, click on
Insert.

To remove an item from the Check List box, click on theitem in the Check
List box. Then, click on Remove. To remove all of the items from the Check
List box, click on Clear.

Note: Calculation Mode must be included in the Check List box if you want to display
flash graphs.

4. After you have completed defining the report layout, click on OK.
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Raw Data

The Raw Data dialog box (Figure 4-63) allows you to specify the manner in which
results are presented.

To specify the raw data matrix:

1. Output: Place an x in the Matrix check box to display the results from each well
location on a diagram of the template. Place an x in the Table check box to
display the results from each well location in a table organized by well type.

2. Matrix Options: (If Matrix is checked in the previous step.) Place an x in the
Calculated Data check box if you want to display the calculated values.

Place an x in the Sample IDs check box if you want to display the Sample ID
for each sample.

3. Averaging Options: Click on the Average Replicates radio button to report the
average of the replicates. Click on the Arithmetic Mean radio button to report
the arithmetic mean of the replicates. Click on the Geometric Mean radio
button to report the geometric mean of the replicates.

NOTE: Reporting the geometric mean (the antilog of the mean of the logarithms) is
useful when the imprecision is directly proportional to the level.

4. Decimal Places. Place an x in the Free Format or Fixed at power of to define
where the exponent is entered.

NOTE: The default setting is for all results to be limited to eight significant figures. If you
check the box you have three further options. Free Format allows the software to use
scientific notation when appropriate. Fixed at power of allows you to enter the
exponent.

5. TableOptions. (If Table ischecked in Step 1.) Place an x in the appropriate
check boxes to specify the additional datato be displayed in the resultstable.

NOTE: The raw value for the well type sample is always shown. Some table options are
not available for certain data processing options, while some are obligatory. Options
which are unavailable will be grayed. Options which are obligatory will also be grayed,
and the corresponding check box will be checked.

6. Result Order: (If Table ischecked in Step 1.) Click on each well typein the
order that you want the results to be presented. The order of results presentation
will be shown in the adjacent box.

NOTE: To delete the current order and create a new one, click on Clear List and repeat
Step 5. To place a well type at the top of the list, double-click on it. You can only click
on OK when you have placed all the well types on the list.

7. After you have completed defining Raw Data Options, click on OK.
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Figure 4-63. Raw Data Dialog Box
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Export to File

The Export to File dialog box (Figure 4-64) allows you to export datato an ASCII file
and to specify the data to be included in the exported file. If you plan to ever export data
to an ASCII file, you must enter aplate ID.

To specify export parameters:

1. Output: Place an x in the File Export Enabled check box to enable thefile
exporting option.

2. Select the file format that you will export.
3. Click on Options to display the ASCII Options dialog box (Figure 4-64).

4. Separator: Click on the appropriate radio button to select whether you want file
information divided into well locations using tabs, commas, spaces or
semicolons.

5. Format: Click on the Matrix button to display the results from each well
location on a diagram of the template. Click on the Table button to display the
results from each well location in a table organized by well type. Click on the
Listing button to display the results from each well location in alisting.

Figure 4-64. Export to File Dialog Box
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Figure 4-65. ASCII Options Dialog Box
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6.

Sort Table On: Click on the drop-down arrow to display the variables on which
you can sort the data for presentation order. Then, click on the parameter you
want to sort on. Place an x in the Descending check box if you want to sort in
descending order.

Select Data to Export: Place an x in the appropriate check boxes to select the
data that you want to export.

NOTE: For Curve Fit Results: If more than one fit is applied to the same wells, only the
last fit that was defined is exported.

Click on OK in the ASCII Options dialog box. Then, click on OK in the Export
to File dialog box.

NOTE: The Export filename will be txt directory\Plate ID.txt. If the Plate ID is not
specified, the Export filename will consist of txt directory\Untitled.txt.
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Header/Footer

The Header/Footer dialog box (Figure 4-66) alows you to define the information that
will be displayed on the header and footer of the results report.

To specify the header and footer:

1. Header: Place an x in the appropriate check boxes to select the information that
you want to display in the report header.

2. Footer: Place an x in the appropriate check boxes to select the information that
you want to display in the report footer.

3. Click on OK.

Figure 4-66. Header/Footer Dialog Box
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Assay Options

The Assay Options command is used for specifying the data that are contained in the
results report, the order in which the datais presented, and the format of the report.

To specify assay options:

1. Click on Settings and then click on Assay Options. Three tabbed Assay
Options dialog boxes will be displayed (Figure 4-67). Select the appropriate tab
as outlined below:

Tab Purpose

Area Statistics Designate wells for which Revelation will calculate statistical
information.

Processing Specify the processing order if more than one data processing

Order option is selected.

Sample ID Designate whether the results from each well should be

Setup calculated separately or as grouped values for each sample.

2. Instructions for using each dialog box are contained in the following sections.

Figure 4-67. Assay Options Dialog Box
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Area Statistics

The Area Statistics dialog box (Figure 4-67) allows you to designate wells within a plate
to calculate statistics on each area you designate. For example, you may run two lots of
controls within asingle well type and want to determine the mean value and standard
deviation of each lot. The statistics that you can obtain on each area include the mean
value, the standard deviation (SD), the coefficient of variation (CV), and the standard
error of the mean (SEM).

To specify area statistics:

1. Placeanx inthe Enabled check box to enable the area statistics option.

2. Definethefirst statistical area by typing the numeral 0 in each well within the
area.

NOTE: The wells that are contained in a particular statistical area can be located
anywhere on the plate. In the example shown in Figure 4-67, the wells in Area 0 are at
Al, A2, H11, and H12.

3. Definethe next statistical area by typing the numeral 1 in each well within the
area.

| NOTE: Up to 96 separate statistical areas can be defined.

4. Toplacean entirerow in astatistical area, type anumeral into the first well in
the row and then click on the |etter next to the row. To place an entire columnin
astatistical area, type anumeral into the top well in the column and then click
on the number above the column.

To remove asingle well from a statistical area, highlight the number and then
delete it using the Delete key. To delete an entire row from a statistical area,
delete the numeral from the first well in the row and then click on the letter next
to the row. To delete an entire column from a statistical area, delete the numeral
from the top well in the column and then click on the number above the column.

To clear all of the statistical area assignments, click on Clear.

5. After you have completed defining the area statistics, click on OK.

The Area Statistics dialog box allows you to designate areas within a single plate for
calculating statistics. Y ou can also use Plate-Plate Statistics (page 191) to calculate the
grand mean and the total SD, the total CV, and the total SEM across multiple plates.
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Processing Order

The Processing Order dialog box (Figure 4-68) allows you to define the order in which
calculations are performed if you specify more than one calculation.

To specify processing order:

1.

Click on Clear List.

Click on the appropriate button (Curve Fit, Threshold, Ratio, or Spreadsheet)
to define the calculation that should be performed first. The calculation type
will be displayed in the box.

Repeat Step 2 for each calculation that you are performing. Each calculation
type will be displayed in the box in the order you specify.

After you have specified the calculation order, examine the list of calculations
in the box. To remove all of the items from the box and start over, click on
Clear List.

After you have defined the processing order, click on OK.

Figure 4-68. Processing Order Dialog Box
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Sample ID Setup

The Sample ID Setup dialog box (Figure 4-69) allows you to specify wells for which a
sample ID will be prompted at run time.

To set up sample IDs:

1. Placeanx inthe Split Replicates check box if you want the sample ID of each
replicate to be entered separately.

2. Click on Clear All if you want to clear the template.

3. Click on each well for which you want asample ID to be entered. To select all
of thewells, click on Select All.

4. Click on Undo if you want to clear the last well you clicked in.

5. After you have set up the sasmple IDs, click on OK.

Figure 4-69. Sample ID Setup Dialog Box
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Using the Wizard

If you wish, you can use the Wizard to guide you through the Assay definition process on
the MLX Luminometer. When the Wizard is used, each of the dialog boxesthat is
required for defining an assay is automatically displayed.

To use the Wizard:

1.

Select New Assay or Open from the File Menu. The Luminometer Assay Type
dialog box will be displayed.

Click on Glow - Endpoint, Glow - Kinetic, or Flash to select the type of assay
you wish to create.

Click on the Wizard icon on the toolbar. The Assay Title dialog box
(Figure 4-70) will be displayed.

Enter the information concerning the title, author, password, and assay code for
the assay you want to define. Then, click on Next. The Luminometer Control
dialog boxes (Figure 4-71) will be displayed.

Enter the information concerning the luminometer control for the assay. Click
on each tab to display each luminometer control dialog box for the type of assay
you are defining.

When you are finished defining the luminometer control parameters, click on
Next. The Template dialog box (Figure 4-72) will be displayed.

Note: You can stop at any time by clicking on Finish. Or, you can return to a previous
dialog box by clicking on Last.

Figure 4-70 Wizard “Assay Title” Dialog Box
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Figure 4-71 Wizard “Luminometer Control” Dialog Boxes
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Figure 4-72 Wizard “Template” Dialog Box
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Chapter 4: Defining an Assay

6. Define the template and enter the information concerning well type, replicates,
orientation, and fill direction. Then, click on Next. The Blank Mode dialog
boxes (Figure 4-73) will be displayed.

7. Enter the information concerning the blank mode for the assay. Click on each
tab to display each of the blank mode dialog boxes. When you are finished,
click on Next. The Quality Control - Raw Data dialog box (Figure 4-74) will be

displayed.
8. Enter the information concerning the quality control of the assay. When you are

finished, click on Next. The Data Processing Options dialog box (Figure 4-75)
will be displayed.

9. Click on the appropriate button to enter information for the threshold, curve
fitting, ratio, and spreadsheet parameters for the assay. When you are finished,
click on Next. The Report Options dialog box (Figure 4-76) will be displayed.

10. Select the appropriate report options for the assay. When you are finished, click
on Finish. The Assay Summary window will be displayed.

Definition of the assay is nhow completed.

Figure 4-73 Wizard “Blank Mode” Dialog Boxes

= Blank mode
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! Previous
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Figure 4-74 Wizard “Quality Control - Raw Data” Dialog Box

= Quality Control: Raw Data

G.C. Equations |

Equation: I

Functions

Failure description: I

Q.C. equations

X Full QC report
[T Suppress results if QC fails

[ Lot zpecific checking of control ¥alues

Move Down

Bemove

Clear

RN A A
o

i
Yalid
Median
Yerify

IF

then
elze
Yarnable
M A
MIN

sSD

CY

Log
Aloo

| Einizh I | Mext> I | <Last I | A I |

Figure 4-75 Wizard " Data Processing Options” Dialog Box
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Chapter 5: Analyzing a Plate

5 Analyzing a Plate

Starting an Assay

An assay can be started in two ways:

* Click on the Quick Operation button corresponding to the assay to berun. This
isthe easiest way to run an assay.

Note: When the MLX is delivered to your laboratory, the Quick Glow button is
configured with an assay for 96 test wells (T1 through T96) using a 0.25 second read
time per well with AutoGain enabled. The Quick Flash button is configured with an
assay for 96 test wells (T1 through T96) using a single substrate injection of 150 pL
from Dispenser A, using a two second integration time with AutoGain enabled, and
graphing of the first column of data (wells A1 through H1) in the report.

If you want to run an assay with a glowing substrate such as dioxetane or luminol, choose
Quick Glow. If you want to run a flash assay such as aequorin, choose Quick Flash.

» Activate the Run Plate command from the File menu or click on the Run Plate
icon. Then, select one or more assays that you want to run. Thisisthe way to run
an assay that is not assigned to a Quick Operation button.

Note: If you are running more than one assay using the multiple assays feature, the
selected assays must be of the same type.

Using the Quick Operation Buttons

The Quick Operation buttons (Figure 5-1) allow you to initiate an assay by simply clicking
abutton. Thisisuseful for assays that are commonly used, and it saves the additional step
of selecting the type of assay to be run when the Run Plate dialog box is displayed.

To run an assay assigned to a Quick Operation button:

1. If aFash type assay is being run and the dispensers are being used, be sure that
the proper reagents have been loaded and that the dispensers have been
initialized and primed before running the assay. For further information
concerning preparation of the dispensers, refer to Chapter 2.

2. Click on the Quick Operation button for the assay you want to run. The Run
Plate dialog box (Figure 5-2) will be displayed and the plate carrier will move
out automatically. The assay corresponding to the Quick Operation button will
be displayed in the Selected Assay(s) box.

Note: Be sure that the area in front of the MLX Luminometer is clear to prevent damage
to the plate carrier when it moves out. Six inches of space is required in front of the
system.
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Figure 5-1 The Quick Operation Buttons
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Figure 5-2 Run Plate Dialog Box
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3. Presstherelease button on the plate carrier (Figure 5-3). Lift up the plate cover,
and place the Microtiter® plate in the plate carrier, observing proper orientation
of the plate (Figure 5-4).

4. Gently close the plate cover until it locksin the down position.

Figure 5-3 Opening the Plate Carrier

Release
Button

Figure 5-4 Inserting the Microtiter® Plate

N )

Microtiter
Plate well "A-1"
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Plate ID: Typethe Plate ID (up to eight characters) if you want it to appear in
the report.

Note: If you enabled Default Plate ID when defining the MLX Preferences, the next
ascending Plate ID will be displayed in the Plate ID box. If you wish, you can change
that Plate ID by highlighting it and retyping.

Scan Barcode Before Run: Place an x in the Scan Barcode Before Run check
box to have the ML X system read the plate barcode before running the plate.

Click on Read Barcode Now to have the ML X system read the plate barcode
immediately.

Note: If the barcode reader option is not installed on the MLX system, the barcode
commands will be grayed (inactive) .

Operator: Type your name or operator code (up to eight characters) as you
want it to appear in the report.

Options: Select one or more options by placing a check mark in the appropriate
box(es):

If you want the analyzed data to be automatically saved, select Auto save plate
data as:. The file name in which the data will be saved is shown below the
check box.

If you want the analyzed data to be automatically printed, select Print results
automatically.

If you want to link Sample IDs contained in a separate file to the plate being
analyzed, select Search for Sample IDs.

Note: In order to link Sample IDs, Search for Sample IDs enabled must be selected
when you define the MLX Preferences. Refer to page 59 for details.

Number of Wells: Type the total number of wellsto be read. Or, click on the up
or down arrow to increment up or down the number displayed in the box.

Note: This step defines which wells on the plate will be read. If you do not make an
entry, all of the wells specified in the template will be read.

10. Click on Start.
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Using the Run Plate Command

Use the Run Plate command to run an assay that is not assigned to a Quick Operation
button. When using the Run Plate command, the assay to be run must be selected before
proceeding. Otherwise, the procedureisidentical to running an assay using a Quick
Operation button.

To run an assay not assigned to a Quick Operation button:

1. If aFash type assay is being run and the dispensers are being used, be sure that
the proper reagents have been loaded and that the dispensers have been
initialized and primed before running the assay. For further information
concerning preparation of the dispensers, refer to Chapter 2.

2. Click on File and then click on Run Plate. The Run Plate dialog box
(Figure 5-2) will be displayed and the plate carrier will move out automatically.

Note: Be sure that the area in front of the MLX Luminometer is clear to prevent damage
to the plate carrier when it moves out. Six inches of space is required in front of the
system.

3. Pressthe release button on the plate carrier (Figure 5-3). Lift up the plate cover,
and place the Microtiter® plate in the plate carrier, observing proper orientation
of the plate (Figure 5-4).

4. Gently close the plate cover until it locksin the down position.

5. Specify the Plate | D, Operator, Barcode, and Options selections as outlined in
the previous section:

6. The assaysthat can be run are displayed in the Select box (Figure 5-2). Click
on the assay that you want to run. And then click on Add to place the selected
assay in the Selected Assay(s) box.

Note: You can run more than one assay. The plate will be run using every assay that is
placed in the Selected Assay(s) box.

If you want to remove an assay from the Selected Assay(s) box, click on the
assay and then click on Remove. If you want to remove all of the assays from
the Selected Assay(s) box, click on Clear.

If you want to open one of the assay files, click on the assay and then click on
Open. Click on Save to save the assay (if you have modified it).

7. Select the Number of Wells as outlined in the previous section.

8. Click on Start.
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Lot-Specific Data

If you selected Ask for Lot Specific Data when you defined the Preferences for the
MLX, the name of the Run Plate dialog box is changed to “ Plate Information” and the
Start button on the dialog box is labeled as OK (Figure 5-5). However, the dialog box is
used in the same manner as the Run Plate dialog box.

The lot-specific data can be used to simply record the lot number and expiration date of
the reagent kit that was used, or it can be used to specify the standard values and/or
control valuesif standards and/or controls are included in the kit.

Note: If you want to verify the RLUs obtained on controls against lot-specific control values, you
must enable Lot specific checking of control values on the Q.C. Equations tab of the Quality
Control: Raw Data dialog box.

If you want lot-specific standard values to be used for preparing the standard curve, you must
enable Enter concentrations at run time on the Standards tab of the Curve Fit dialog box.

If you want to verify the results obtained on controls against the lot-specific control values, you must
enable Lot specific checking of control values on the Calculated Q.C. tab of the Curve Fit dialog
box (if quantitative results are obtained), or you must enable Lot specific checking of control
values on the Threshold Q.C. tab of the Threshold dialog box (if qualitative results are obtained).

Refer to Chapter 4 for details.

If you elect to use lot-specific data at run time, the Lot Specific Data dialog box

(Figure 5-6) will be displayed after you click on the OK button of the Plate Information
dialog box. This dialog box allows you to enter the lot number, expiration date, standard
values, and the expected ranges for controls for different lots of reagents.

Figure 5-5 Plate Information Dialog Box
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Selecting Lot-Specific Data

The datafor various lots of reagents are contained on separate pages of the Lot Specific
Data dialog box (Figure 5-6). At run time, you specify the lot number of the reagent kit

by displaying the appropriate page.

To select lot-specific data for the run:
1. Determine the lot number of the reagent kit that you are using.

2. Select the page in the Lot Specific Data dialog box that corresponds to the ot
number of the reagent kit you are using.

3. Click on OK.

Figure 5-6 Lot Specific Data Dialog Box

= Lot Specific Data

Untitled Azsay |

Kit Lot Number: |AB123
Kit Expiration Date: |12/5/97

Comments:
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Entering New Lot-Specific Data

If datafor the reagent kit lot that you are using is not contained in Lot Specific Data
dialog box, then you must enter the data by completing a new page. Once you have done
this, the data can be used for subsequent runs.

To enter new lot-specific data:

1.

2.

3.

Determine the lot number of the reagent kit that you are using.
Select the last page in the Lot Specific Data dialog box.

Type the Kit Lot Number, Kit Expiration Date, and Reagent Lot Number (if
different from the kit lot number).

Variable Parameters: Click on the first lot-specific parameter. That parameter
will be displayed adjacent to the vValue, Low, and High text boxes. Then, type
the appropriate quantities into each text box.

Note: The lot-specific parameters that are displayed in the Variable Parameters box
are established during configuration of the assay. For example, if you defined four
standards and you enabled Enter concentrations at run time in the Standards tab of
the Curve Fit dialog box, the four standards will be displayed in the Variable
Parameters box.

Click on the next lot-specific parameter and type the appropriate quantities into
each text box. Repeat until all of the lot-specific parameters have been entered.

Click on OK.
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Sample IDs

Entering Sample IDs at Run Time

If you selected wells for Sample ID Setup when you defined the assay, you will be
prompted for the Sample ID that corresponds to each well after you click on Start in the
previous procedure.

Note: Refer to Sample ID Setup on page 184 for details on specifying wells requiring a Sample
ID at run time.

To enter Sample IDs when prompted:

1. A message box will be displayed prompting you to enter the Sample ID for the
first designated well.

2. Typethe Sample ID for the designated well.
3. Repeat Step 2 for each well as prompted.

4. When you have entered the last Sample ID, the assay will automatically
proceed.

Linking Sample IDs to a Separate File

The Sample ID that corresponds to each well ID can be specified in a separate file. Then,
if Search for Sample IDs isenabled in the Run Plate (or Plate Information) dialog
box, that Sample ID file will be automatically linked to the plate at run time.

To prepare a Sample ID file:

1. Click on Utility and then click on Sample ID Entry. The Sample ID Entry dialog
box (Figure 5-7) will be displayed.

2. Plate|D: Typetheplate ID (up to 8 characters) for the plate that the file will be
used with. Plate IDs may consist of any character you can enter using the
keyboard.

Note: If you have Barcode hardware and software installed, the Barcode option will be
available. This allows you to read the barcode on the side of the plate as the plate ID
instead of entering it manually.

3. Anexisting Sample ID file can be imported and copied. Aseach fileis
imported, its name will be displayed in the Plate ID window.

Note: You can import a Sample ID (SID) file from another software package. Revelation
offers you a list of SID file types. Select the SID file type and click on Import. See
“Importing Data” on page 202.

To delete the currently selected Sample ID file, click on Delete. To delete all of the
Sample ID files that are displayed, click on Delete All.
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Figure 5-7 Sample ID Entry Dialog Box

= Sample ID Entry
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Sample ID: To enter aSample ID for awell, click on that well location and
then type the corresponding Sample ID in the Enter Sample ID box. Repeat for
every Sample ID that you want to enter.

Note: If you want to automatically increment Sample IDs, place an x in the Auto
Increment check box and use a Sample ID with a number at the end. Then, when you
advance to the next well location, the sample for that well will be labeled with the same
ID incremented by one number.

Note: If you want to use the well ID information that you have specified in the assay
template, place an x in the Use assay template check box.

Designate the well orientation by clicking on the Columns or Rows button.

Click on OK.
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Linking Sample IDs after the Plate is Run

The Sample ID file that corresponds to a plate can also be linked to the plate after the
plate has been run.

To specify that a Sample ID file is used:

1. Click on Data and then click on Sample ID Filename. The Sample ID Filename
dialog box (Figure 5-8) will be displayed.

2. Placean x next to Use Sample ID Files.

Note: If you want to use a different Sample ID file, click on Change to display a list of
Sample ID files. Then, select the file you want to use.

3. Click on OK.

Figure 5-8 Sample ID Filename Dialog Box

= Sample ID Filename
[T Use Sample ID File:

| Cancel I | Help I

Displaying Sample IDs in the Data Matrix

Sample IDs can be displayed in the data matrix for arun. The steps to take for enabling
this feature are summarized below.

To display Sample IDs in the data matrix:

1. Click on Settings, click on Assay Options, and select the Sample ID Setup tab.
In the Sample ID Setup dialog box, place a check mark in each well for which a
Sample ID should be displayed.

2. Click on Settings and click on Report Options. The Report Layout dialog box
will be displayed. Ensure that Data Matrix isin the Check list box.

3. Select the Data Matrix tab. In the Data Matrix dialog box, click on Calculated
Data with Template.

4. Savethe assay.

Note: To display Sample IDs in the data matrix, the Sample IDs must be entered at run
time or linked to a separate file. Refer to page 199.
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Importing Data
When you import a Sample ID file or adata file from an external software package,
Revelation displays an Import Data Files dialog box (Figure 5-9).

Note: Click on About to view information about the software import filter in use.

If your system is connected to a sample preparation device (via a network, for example) and you
want to interrogate the device software periodically, you can set Revelation up to poll for new
information at regular intervals. Click on Polling to access the Polling dialog box.

Figure 5-9 Import Data Files Dialog Box

Import Data Files

Data Source:

User Definable Plate Data File
Hamilton 51D File

K.emble 51D File

Multiprobe 51D File

Tecan 51D File

Cancel

Note: Revelation may not be able to import files from external software if they do not follow
certain file format conventions. These conventions are described in the Appendix for Tecan,
Kemble, Packard Multiprobe and Hamilton.

User Definable Data File (Flexible File Import)

Click on user definable plate data file to assign different fields in the data file to different
Revelation data topics. The Flexible File Import box offersyou alist of thefieldsin the
datafile you are importing. The fields are defined by the delimiter box. By default, the
delimiter isa comma, so Revelation defines afield as a unit of data separated from other
units of data by acomma.

To assign afield from the data file to a Revelation data topic, click on the field and then
click on the topic in the Fields in Section list box. Revelation will show the link by
joining the two fields with aline.

Flexible File Import Dialog Box Command Buttons

Command Description

Map All Assign Field 1 to the first topic, Field 2 to the second topic
and so on.

Clear Clear all current field-topic assignments.

Import When you have assigned the fields to topics, click on

Import to import the file.
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Reading of the Plate

Status Messages

When actual reading of the plate commences, certain messages may be displayed. These
messages indicate the status of the ML X Luminometer and provide you an opportunity to
abort the assay if conditions are not appropriate.

For example, if the temperature of the well is not consistent with the temperature
specified in the assay parameters, a Heating Status message box (Figure 5-10) will be
displayed. This message box will describe the selected and current temperatures and
provides choicesto Read Now or Cancel.

Figure 5-10 Heating Status Message Box

Selected Well Temperature = |3?_I] C.
Current Well Temperature = |2?.E C.

Cancel

If the assay configuration specifies adelay in the start of the reading, a message box will
indicate the time remaining for the reading to start (Figure 5-11).

Figure 5-11 Start Mode Delay Message Box

= Start Mode Delay

Start Reading in: 00:29:44 Secs.
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Display of Results

The information that is displayed while a plate is being read depends upon the assay
type. For a glow-endpoint assay, status information is displayed. For kinetic and flash
assays, results are displayed and updated as each well is read.

The Readings window that is displayed as wells are read contains a Cancel button.
Clicking this button causes the remaining readings on the plate to be terminated after
reading of the current well is completed.

For aflash assay, the readings that are obtained for each well are displayed in tabular
form while the plate is being read (Figure 5-12) or in graphical form (Figure 5-13).

For flash assays, you can choose to examine the plotted results on each well before the
next well isread. To activate this option, access Reader Control on the Settings menu,
select the Data Graphs tab, and place an x in the Graph Wells on Screen box. After the
first well isread, aplot of the resultsis displayed (Figure 5-13). Clicking on the Next
button causes the next well to be read and the plotted results for that well to be
displayed. Clicking on the Continue button causes the readings on the remainder of the
plate to be displayed in tabular form. Clicking on the Cancel button causes the remaining
readings on the plate to be terminated.

Finally, the results on all of the wells are displayed in a separate window after the assay
is completed. The information that is contained in the results report and the format of the
display is defined in the Settings menu for the assay.

Figure 5-12 Tabular Display of Flash Readings

Flash Headings

==*Delay Window™=™ Integrate Window
well Peak Time Peak Time Before After Total [Sum] Total [Avg)
T1 34123 0.76 3.4315 443 1657.085 167.635 134091 3.3523 _r‘l
T2 6. 093% 0.00 5.6574 422 273641 273180 2187 44 54686
T3 11.286 0.52 11.262 430 552709 553.028 4422 79 11.057
1‘
‘Readings:—————————— ‘Dispensze - Regular——— Dizpense - Offset———
Reading Well: T3 Yolume A =0 ul. Yolume B = D ul.
Delay Time = 1.00 Yolume C =0 ul. Minimum Delay til
Integrate Time = 4.00 Delay A - C =0 Secs. Read = D S5ecs.
Hext: | || continue | | Cancel
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Figure 5-13 Plotted Flash Readings

' Flash Readings

E
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Results Presentation if QC Fails

If you enabled Suppress results if Q.C. Fails when you defined the Output Format
during assay definition, results will not be displayed or printed if any of the Q.C.
expressions that are defined for the assay are failed.

If you enabled Full Q.C. Report when you defined the Output Format during assay
definition, the quality control results will be displayed or printed. Otherwise, only the
Failure Description that you entered when you defined Quality Control: Raw Data,
Calculated Q.C., or Threshold Q.C. will be displayed or printed.

Analysis of Results

Once the plate has been read, you can either utilize the results from the assay used when
the plate was read, you can re-analyze the results using a different assay, you can re-
analyze the results after removing outliers, or you can re-analyze the results after
changing one or more assay parameters.

Analyzing Results Using a New Assay
Y ou can re-analyze the data using a different assay.

To analyze results using a new assay:

1. Click on Data and then click on Select New Assay. The Select New Assay
dialog box (Figure 5-14) will be displayed.

2. If necessary, select the appropriate directory. Select the new assay that you want
to use for analyzing the data.

3. Click on OK. The datawill be re-analyzed using the assay you selected.

Figure 5-14 Select New Assay Dialog Box

= Select New Assay
File Hame: Directories:
Im c:hrevel
els_ep_asy + E.- oy +
elz_kin.asy = revel
sample.asy £ curves
1 readers
£ =id
ry £ txt
+
List Files of Type: Drives:
Asszay Files [* asy] IEI I = c: ms-dosz_6 |i|
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Removing Outliers and Re-Analyzing Results

You can also remove outlier readings and then re-analyze the data using either the same
assay or adifferent assay. The results for any replicate well can be removed, or one or more
outlier pointsin akinetic reading can be removed and the results for the well recal cul ated.

Usually, removal of outliersis doneif you suspect that the outlier is caused by an
artifact. If you remove any outliers, the values that you removed will be listed at the
beginning of the results printout.

Note: This option should be used carefully, as removing readings may affect the interpretation
of results.

To remove outliers and re-analyze results:

1. Click on Data and then click on Outlier Removal. The Outlier Removal dialog
box (Figure 5-15) will be displayed. Each replicate well and the mean RLU for
that replicate will be displayed in the text box. Use the scroll arrowsto view a
replicate value that does not appear in the box.

The mean RLU value and the SD and CV of the individual RLU values that were
used to compute the mean are displayed in the window to the left. The window is
labeled with the well 1D (for example, T1 for the first unknown sample).

If the plate was read using a kinetic assay, the Kinetic Records window will be
available. The effect of successively removing outlier RLUs from the kinetic
curve one reading at atime is determined by clicking on the up arrow of the
Select Record box. Each successive kinetic record reflects the value obtained
with one less RLU point, and the resulting mean value, SD, and CV for the
replicate can be viewed by clicking on Refresh.

2. Click onthefirst replicate that you want to examine. Examine the Mean, SD, and
CV valuesfor that replicate to determine whether you want to either remove the
replicate or remove the replicate from dl plate readingsif akinetic assay was used.

Figure 5-15 Outlier Removal Dialog Box

= Outlier Removal

T1.4 7.443 3

T4 - s L s ]

51.2 272300 |
Mean: |277.500 51.3 22020 |—
. [7.354 514 21.180
sD: 515  3.606
Cv: |2_55|] % 516 2670 =
51.7 0.895
P 518 0.394
K.inetic Hecords 11 12%.700
T1.2 119.500
Select Record: I E T1.3 6.938

Current Record: I 1 Restore All

Outhers are removed from all records.
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3. Toremove areplicate reading, click on Remove while the corresponding well
ID ishighlighted. The replicate well ID will be then displayed with an asterisk
(O, indicating that you have removed the replicate.

Note: To restore a replicate reading that you have removed, highlight the corresponding
well ID and click on Restore. To restore all replicate readings, click on Restore All.

4. Toremove one or more replicates from akinetic reading, click on the up arrow
in the Kinetic Records box. Highlight the well ID of the replicate to be
removed and click on Remove. The replicate well ID will then be displayed
with an asterisk (*), indicating that you have removed the replicate.

5. Click on OK. The datawill be reanalyzed using the outlier removals that you
specified.

Refresh

Y ou can examine the effect of modifying an assay parameter on results at any time.
When you do this, the results using the original assay will be saved in the datafile. The
results from the new assay will be displayed on the screen but not saved.

To re-analyze results:

1. Click on Data and then click on Refresh. The datawill be reanalyzed using the
current assay parameters.
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Fit Information

When reviewing results, you can examine how different curve fitting algorithms will
affect the results that were obtained.

To analyze fit information:

1. Click on Data and then click on Fit Information. The Fit Information dialog box
(Figure 5-16) will be displayed. The names of all of the available curve fitting
algorithms will be displayed in the Select a fit box.

2. Click on acurve fitting algorithm that you want to examine. Information about
the algorithm is displayed in the Fit Information box, and corresponding x and
y values are displayed in the Value Inquiry box.

Note: To determine a y value that corresponds to an x value, type in the x value (or vice
versa).

3. Repeat Step 2 for other curve fitting algorithms, if needed. When you are
finished reviewing the algorithms, click on the algorithm that is to be used.

4. Click on Close. The datawill be reanalyzed using the algorithm you selected.

Figure 5-16 Fit Information Dialog Box

= Fit Information

Select a fit:

= Walue Inquir
: Close

X ¥Yalue = |0 708
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-Fit Information
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Mame: Fitl

Type: Quadratic regression

Axes: Logflog
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Kinetic Graphs

For kinetic assays, you can specify those wells for which a kinetic graph will be
displayed or printed.

To specify kinetic graphs:

1. Click on Data and then click on Kinetic Graphs. The Kinetic Graphs dialog box
(Figure 5-17) will be displayed.

2. Mode: Click onthe Average radio button if you want to automatically select all
replicates of a designated sample and graph the average. Click on the Individual
radio button if you want to separately graph each designated well.

3. Click on each well for which you want a graph to be prepared. To graph an
entire plate, place an x next to 96 Well Plot. To graph all of thewellsin arow,
place an x in the corresponding box under Combined Row. To graph al of the
wellsin acolumn, place an x in the corresponding box under Combined
Column.

| Note: Click on Clear to remove all graphs. |

4. Click on OK. The datawill be reanalyzed using the algorithm you selected.

Figure 5-17 Kinetic Graphs Dialog Box

= Kinetic graphs

Kinetic Graphs |

Combined
9 10 11 12 Row

Mode
(@ Location
C Replicate

[ 96 well Plot

H

Combined
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Titration Multiplier

For titration assays, you can specify amultiplier to apply to a plate.

To specify atitration multiplier:

1. Click on Data and then click on Titration Multiplier. The Titration Multiplier
dialog box (Figure 5-18) will be displayed.

2. Titration Multiplier: Typethe numeral corresponding to the titration multiplier.

3. Click on OK. The datawill be reanalyzed using the titration multiplier you
selected.

Figure 5-18 Titration Multiplier Dialog Box

| Titration Multiplier
Titration multiplier = |[A

oKk | [ cancet | [ _mew |

Plate-Plate Statistics

The Plate-Plate Statistics dialog box allows you to calculate the grand mean and the total
SD, the total CV, and the total SEM across multiple plates on areas that you have
designated within each of the plates.

Before you run Plate-Plate statistics on multiple plates, you must define the Area
Statistics (see page 162) for each of the plates being analyzed. The individual areas that
are to be analyzed across plates must have the same area definition. For example, if you
wish to run Plate-Plate Statistics on a particular control sample for which wells are
designated as 2 in Area Statistics for the first plate, the wells for that control must also
be designated as 2 in the Area Statistics for all of the other plates.

To analyze plate-to-plate statistics:

1. Click on Plate-Plate Statistics in the Utilities menu. The Plate-Plate Statistics
dialog box (Figure 5-19) will be displayed. The plate datafilesthat are stored in
memory will be listed in the Select: window.

2. Specify thefirst plate datafile that you want to include in the plate-to-plate
statistical analysis by clicking on it in the Select: window. Then, click on Add.
The sample you specified will be displayed in the Check list: box.

| NOTE: If you want to include all of the plate data files, click on Add All.
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Figure 5-19 Plate-Plate Statistics Dialog Box

= Plate-Plate Statistics

‘ASSu_v Plates

(I Use Original Assay Select: Check list:

els_ep.asy
els_kin.asy Cancel

Add All
Bemove

Clear

3. Repeat Step 2 to specify additional plate data that you want to include in the
plate-to-plate statistical analysis. Asyou add data from each plate, it will be
added to thelist in the Check list: box.

NOTE: If you want to remove a plate data file from the Check list: box, highlight the
data file in the box and then click on Remove. If you want to remove all of the plate data
files from the Check list: box, click on Clear.

4. Click onthe Use Original Assay button if you want to compare the plates
analyzed with the assay they were originally measured with. If you want to
compare the plates analyzed with a different assay, click on the Select New
Assay button.

5. Click on OK.
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6 Maintenance/Troubleshooting

General Cleaning

The outside of the ML X Luminometer components should be periodically cleaned with a
paper towel or cloth. The area around the system components should be checked to ensure
that air flow around the components is unrestricted and that materials such as papers are not
interfering with the air flow.

| Note: Food and drinks should not be brought into the vicinity of the system.

Cleaning the Mouse

The area where the mouse is used should be kept clear of lint and small particulate matter, as
this may build up inside of the mouse housing and interfere with proper operation of the
mouse.

To clean the mouse:
1. Invert the mouse.

2. Unscrew the retaining clip of the mouse roller. Remove the mouse roller.
3. Shakeany lint or dust from the roller housing.

4. Replace the mouse roller and retaining clip.
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Cleaning the Syringes
The syringes are intended for use with precision liquid handling equipment such asthe MLX

Luminometer system. The syringes are not intended for food or medicinal use.

In order to obtain optimal performance and life from the syringes, the following precautions
must be observed:

» Do not operate the syringes for more than afew cycles without liquid in them.

» If the plunger is removed from the syringe barrel, it should be wiped with alcohol
before replacing.

» If the plunger does not easily move within the barrel, remove the plunger, wet the
seal with distilled or deionized water, and return the plunger to the syringe barrel.

*  The syringes should be replaced periodically to ensure optimal performance. The
frequency of syringe replacement will depend upon the level of usage and the
reagents that are used.

» Itisrecommended that the syringes be cleaned on aweekly basis, using one of the
syringe cleaning procedures outlined below.

To clean the syringes using weak detergent or 10% beach:
1. Fill the syringe with aweak detergent or a solution of 10% bleach.

2. Allow the solution to remain in the syringe for 30 minutes.

3. Fushthe syringe at least ten times with distilled or deionized water.

To clean the syringes using acid and base:
1. Fill the syringe with 0.1N NaOH solution.

2. Allow the solution to remain in the syringe for 20 minutes.
3. Flush the syringe with distilled or deionized water.

4. Fill the syringe with 0.1N HCI solution.

5. Allow the solution to remain in the syringe for 20 minutes.

6. Flush the syringe at least ten times with distilled or deionized water.
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Cleaning the PMT Lens

If fluids are being dispensed, it is recommended that the Photomultiplier Tube (PMT) lens be
cleaned on aweekly basis.

CAUTION: The power cable of the MLX Luminometer must be disconnected from the electrical outlet
before commencing with this procedure. Failure to do this may result in electrical shock.

To clean the PMT lens:
1. Disconnect the power cable of the MLX Luminometer.

2.  Remove the five screws from the back of the MLX Luminometer (Figure 6-1). Slide
the cover back approximately one inch and then lift the cover off.

Figure 6-1 Removing Instrument Cover

Cover Retaining
Screws
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10.

11.

12.

Disconnect the PMT Socket Cable from the J18 connector on the circuit board
(Figure 6-2).

Disconnect the Mini DIN cable from the PMT tube housing (Figure 6-2).

Remove the three M 3x45 socket head cap screws from the PMT tube housing
(Figure 6-2).

Lift the PMT housing clear of the injector housing assembly.
Wipethe PMT lens clean using a damp cloth. Dry the lens using soft tissue paper.
Replace the PMT lens housing assembly.

Secure the PMT lens housing assembly using the three M 3x45 socket head cap
screws (Figure 6-2).

Connect the Mini DIN cable to the PMT tube housing (Figure 6-2).

Connect the PMT Socket Cable to the J18 connecter on the circuit board
(Figure 6-2).

Replace the cover on the MLX Luminometer. Then, connect the power cable.

Figure 6-2 Removing the PMT Housing
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General Precautions

Certain general precautions are necessary during operation of the MLX Luminometer to
ensure that data are not lost or that the system is not damaged. These precautions are listed
below.

Power ON/OFF

Power switches to all of the components must be switched OFF before any of the cables that
interconnect the components such as the mouse are disconnected. Failure to follow this
procedure may cause damage to the MLX Luminometer components.

IMPORTANT: Never shut off the power to the MLX Luminometer while the system is being operated,
as loss of data may result.

The power switch on the computer must not be turned OFF while the diskette drive indicator
light isilluminated. If the power isturned off while the diskette drive is active, the drive may
be damaged or the data contained on the diskette may be damaged.

Software Modification

The MLX Luminometer software and software settings are password protected in order to
ensure that they are not updated. These settings must not be modified in any way.
Modification of the software may cause some functions of the MLX Luminometer not to
work properly.

System Rebooting

Rebooting of the system software must only be done while the diskette drive indicator light
isnot illuminated, to prevent damage to the drive or loss of data.
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Hazards

Certain precautions are necessary during operation of the ML X Luminometer to ensure that
personal injury does not occur. These precautions are listed below.

Spills

Liquid spillson the MLX Luminometer components must be avoided, as they may lead to
electrical shock or electrical problems.

Note: If a liquid spill occurs, turn OFF the power to all of the components and disconnect the power
cords from their source before attempting to clean the liquid spill.

System Covers

The system must be operated with covers and panels in place and secured, since they protect
the operator and others from exposure to electrical hazards, as well as protect the internal
parts of the ML X Luminometer components from damage.

| IMPORTANT: Do not remove any covers or panels from the MLX Luminometer components.

Data Recovery

Whenever aplate isread, the datais saved in the temp.tmp file and remains there until the
datais overwritten when the next plate is read. The data can be recovered in the event of a
system failure.

To recover data from the temp.tmp file:
1. Quit Revelation (using the Exit command).

2. Access File Manager in Windows® Program Manager.
3. Inthedirectory REVEL, highlight the file temp.tmp.

4. Rename temp.tmp to temp.dat.

5. Exit File Manager.

6. Start Revelation.

7. Open the temp.dat file that you created in Step 4.

Note: If necessary, consult your Windows® documentation for instructions on accessing File
Manager and renaming a file.
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Operational Problems

This section describes problems occurring during normal operation that may not generate an
error message. The symptoms are listed along with probable causes of the problems. The
probable causes are listed in order, the first being the most likely, or the simplest one to
check.

Symptom Probable Cause
No Reading Indicated

Wrong well selected
Plate inserted backwards
Solution bottles empty
No solution being delivered to the well
PMT not plugged in @ J18
Bad connection to J18 on microinstrument board
J17 not jumpered 1 to 2
Bad PMT
X/Y position calibration incorrect
. Bad microinstrument board
. Shutter failure
._PMT housing not seated

Light leaks

Lower door not closed

Cover not installed

Open injector port

Black tubing not in use

Light leaks

Lower door not closed

Cover not installed

Injector not plugged

Black tubing not in use

Number of readings per cycle is low
Improper gain level selected

Shake mode selected when not intended
Poor microinstrument grounding

10. Bad J18 connection to microinstrument board
11. Bad A/D converter @ U19 on microinstrument board
12. Bad PMT

13. Bad microinstrument board

Unit not recalibrated after part replacement
Selection of test/blanking wells incorrect
Improper amount of solution injected

Light leaks

Lower door not closed

Cover not installed

Injector not plugged

Black tubing not in use

X/Y position out of calibration

0. Bad microinstrument board

Poor microinstrument grounding

PMT not plugged in @ J18

Intermittent internal connections to microinstrument board
Bad microinstrument board

©CXNOORWN =

- a
N -~ O

High buffer solution
readings

High CV levels
(CV = Coefficient of
Variance)
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Inaccuracy of RLU
values

(RLU = Relative
Luminescent Unit)

Temperature reading
fluctuation
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Symptom Probable Cause

Improper well 1. Temperature sensors not calibrated

temperature 2. Bad internal connections
3. Ambient temperature extremes
4. Bad temperature sensors
5. Bad microinstrument board
6. Bad heater pad
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Troubleshooting

Thefollowing isalist of error messages that are displayed by the instrument. Listed with
each error message is alist of probable causes and solutions. The probable causes are listed
in order, the first being the most likely, or the simplest one to check. Any other error
messages or error codes not listed here should be reported immediately to the nearest service
center.

M essage

Probable Cause

Solution

Device not detected

1. J6, J7, and/or J8 improperly
jumpered

2. Bad connection from J1 to the
main computer board

3. 12 volts bad at microinstrument
board

4. Bad DSR signal on
microinstrument board

5. Bad main computer board

1. Call Technical Service.

Command retry error

1. Bad connection from J1 to the
main computer board

2. Bad power up sequence

3. Software conflicts with other
software

4. Incompatible revisions between
software and firmware

5. Bad microinstrument board

1. Call Technical Service.

EEPROM Checksum
error

1. Microinstrument board out of
calibration

2. Bad microinstrument board

3. Incompatible revisions between
software and firmware

1. Call Technical Service.

Recalibration HV
Limit exceeded

1. Full scale ranges for each gain
level set improperly in FAT_CaP
Bad connections to the PMT
Bad PMT

Bad microinstrument board
Incompatibility between software
and firmware

okrwn

1. Call Technical Service.

Unable to create MLX
OLE driver

—_

Software update not installed
correctly
2. OLE module corrupted

1. Reinstall Revelation
software.
2. Call Technical Service.

The Micro Instrument
and Dispensers may
not use the same
Port

1. Microinstrument and dispensers
using the same COM port

1. Reconfigure the
dispensers to a different
port

Data Collection Error

1. Available data reads does not
equal requested reads

2. Bad microprocessor

3. Bad microinstrument board

1. Reinstall Revelation
software.
2. Call Technical Service.
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M essage

Probable Cause

Solution

A Volume exists for a
Non Available Injector

1. Dispenser Configuration/ Assay
definition problem

1. Check hardware
configuration and assay
description

Micro Instrument
Reports Software
Error
or
Unknown Error

Code:

1. Bad microinstrument board

1. Call Technical Service.

A/D Circuit Failure

1. Bad A/D converter @ U19 on
microinstrument board
2. Bad microinstrument board

Reboot the system.
Call Technical Service.

N —

Micro Instrument

1. Bad connection from J1 to the

1. Switch off the unit and

Busy main computer board switch it back on
or 2. Bad power up sequence 2. Call Technical Service.
Unknown Command | 3. Bad microinstrument board
or 4. Incompatible revisions between
Parameter Out of software and firmware
Range
or
Unknown Command
Variant
or
Incorrect Number of
Parameters
or
Command Variant
missing
EEPROM Operation | 1. Microinstrument board out of 1. Call Technical Service.
Error calibration
or 2. Bad microinstrument board
EEPROM Image 3. Incompatible revisions between
Write Failure software and firmware
Heater Circuit Failure | 1. Bad flex cable connections 1. Call Technical Service.
2. Bad microinstrument board
3. Temperature sensor failure
4. Heater pad failure
Plate Position is 1. X-motor or Y-motor has lost steps 1. Reboot the system
unknown 2. XorY encoder failure 2. Examine X/Y positioner
3. Motor circuit failure on path for obstructions.
microinstrument board 3. Call Technical Service.
Plate mask door not | 1. Operator error 1. Close the mask
closed 2. Bad mask switch 2. Call Technical Service.
Plate positioning error | 1. Plate homing error 1. Reboot the system
2. Examine X/Y positioner

path for obstructions.
3. Call Technical Service.
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microinstrument board

M essage Probable Cause Solution
Overflow of 20-bit 1. Light leak 1. Check for light tightness
ADC 2. Lower door is not closed 2. Close the lower door
3. Injector is not plugged 3. Plugin the injectors
4. Measured well brighter than set 4. Call Technical Service.
range allows
5. PMT is out of calibration
6. Bad A/D converter @ U19 on
microinstrument board
7. Bad microinstrument board
Bar-Code Readeris | 1. Bar code reader not installed 1. Call Technical Service.
not responding 2. Bad connection at J13 on
microinstrument board
3. Bar code reader failure
4. Bad microinstrument board
X position failure 1. Possible obstruction 1. Remove any
or 2. Bad flex cable connections obstructions
Y position failure 3. XorY encoder failure 2. Call Technical Service.
4. Bad microinstrument board
5. X/Y mechanism failure
20-bit ADC Test 1. Bad A/D converter @ U19 on 1. Reboot the system
Failure microinstrument board 2. Call Technical Service.
Bad microinstrument board
ADC Read Buffer 1. Bad microinstrument board 1. Reboot the system
Overflow 2. Call Technical Service.
ADC Verification 1. Bad microinstrument board 1. Reboot the system
Failed 2. Bad A/D converter @ U19 on 2. Call Technical Service.

Home Position
Sensor (X) Failure
or
Home Position
Sensor (Y) Failure

1. Home sensor failure
2. Bad internal connections
3. Bad microinstrument board

1. Call Technical Service.

Self-Test Fails

—_

Bad internal connections
2. Bad microinstrument board

1. Call Technical Service.
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4 Quality Control

Overview

The following procedures are used for quality control of measurements that are obtained on
the MLX Luminometer:

Procedure

Description

Light Intensity Quality
Control

Light Leak Testing

Light Intensity Precision
Verification

Light Intensity Accuracy
Verification

Assay Quality Control

Reagent Dispensing
Accuracy Verification

Light intensity measurements are monitored during each
run by measuring the light intensity of an internal reference
and comparing it with its expected value.

The absence of light leaks and the stability of the
photomultiplier are verified weekly by measuring the light
intensity obtained when no plate is present.

Precision of light intensity measurements can be verified as
needed by measuring the light intensity of an external
Reference Plate and comparing the results with the
expected values for the Reference Plate.

Accuracy of light intensity measurements can be verified as
needed by measuring the light intensity of an external
Reference Plate and comparing the results with the
expected values for the Reference Plate.

Assay results should be monitored by the user during each
run to verify that the results fall within expected criteria. In
addition, appropriate control materials should be run by the
user and the results compared with expected values.

Accuracy of reagent dispensing volume can be verified as
needed by weighing the amount of deionized water that is
dispensed from each dispenser.

Each of these quality control proceduresis described in detail on the following pages.
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Light Intensity Quality Control

The MLX electro-optical system contains an internal light source which is factory-calibrated
to match the output of areference standard. The interna light source in the MLX
Luminometer is areference LED (Light Emitting Diode). The LED intensity setting for
calibrating each gain range (Low, Medium, and High) is determined at the factory and the
value stored in the non-volatile memory located in the instrument.

Beforeaplateisread, the MLX Luminometer performs an internal PMT (Photo Multiplier
Tube) re-calibration. First, a shutter closes to isolate the PMT from the chamber containing
the sample test plate and multiple readings of the Dark Current (PMT noise) are taken. The
LED intensity value is then recalled from the non-volatile memory and the LED set to the
proper intensity for usein the internal calibration. A correction factor (Calibration Factor) is
computed based on the known amount of light emitted from the LED as compared to the
amount of light as seen by the PMT.

When the sample Microplate is read, the MLX Luminometer reads each well, subtracts the
noise, and multiplies by the correction factor to calculate the RLU (Relative Light Units).
Thisis shown in the following equation:

Measured well value = (raw PMT well reading - PMT noise) x Calibration Factor

If the light measurement system does not operate within set QC limits, the user is warned of
the problem and the plate read is aborted. Refer to Chapter 6 for alisting of the various error
messages that may be encountered.

| Note: Contact Technical Service if one of these error messages is displayed.
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Light Leak Testing

The MLX electro-optical system should be tested on a monthly basis for light leaks and/or a
noisy signal from the photomultiplier tube. More frequent testing using this procedure is not
necessary unless the Light Intensity Quality Control testing indicates an error.

The procedure for performing light leak testing is outlined below.

To test for light leaks:

1. Configure a glow-endpoint assay using the parameters described below. Do not
place a Microplate on the plate carrier.

Parameter Setting

Start Mode Immediate.
Shake Disable shaking.
Temperature Disable heating.
Reader Options Select High Gain.

Select 1 for Scaling Factor.
Select Average All Readings.
Enter 0.64 secs for Read Time/Well.

Template Use default value of Test Wells 1 through 96.
Report Options Select the Raw Data option from the Data Matrix dialog box.
2. Runthe assay.

3. Examinetheresults. The RLU for each well should < 0.0008.
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Light Intensity Accuracy and Precision Verification

Attention: ThisMLX has been factory calibrated with the injector(s) in place. When
running the Verification Plate, ensure the injector(s) arein place. This does not apply
to No Injector units.

The accuracy and precision of Relative Light Units (RLU) measured by the ML X can be
tested as needed, using a Reference Plate. The Reference Plate contains two or more
“wells” which emit a predetermined amount of light. The allowable range of expected values
for RLU measurements on each well is provided on labeling that accompanies the Reference
Plate. The Reference Plate can be obtained from DY NEX TECHNOLOGIES, INC.

To test the accuracy and precision of RLU measurements:
1. Select Verification from the Utility pull-down menu. The Internal MLX Verification
dialog box (Figure 7-1) will be displayed.

2. Select Reference: Select the identification number of the Reference Plate that you
will use. The Low Intensity and High Intensity values for the two plate wells will
be displayed.

3. Placethe Reference Plate on the plate carrier.

4. Click on Start. Then follow the prompts that are displayed. The accuracy and
precision results will be automatically calculated at the end of the test. The resulting
report can be printed or saved.

Figure 7-1 Internal MLX Verification Dialog Box

Internal MLX Yerification

Select Reference

|

Well B2 Well B11
Low Intenszity: RLU Low Intensity: RLU
High Intensity: RLU High Intensity: RLU
Add: Edit I | Start.__ I | Cancel I | Help I
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To enter data for a new Reference Plate:

1. Select Verification from the Utility pull-down menu. The Internal MLX Verification
dialog box (Figure 7-1) will be displayed.

2. Click on Add.
3. Enter the identification number of the new Reference Plate.

4. Enter thelabelled Low Intensity and High Intensity values for Well 1 and Well 2
of the new Reference Plate.

5. Click on OK.

To edit data for a Reference Plate:

1. Select Verification from the Utility pull-down menu. The Internal MLX Verification
dialog box (Figure 7-1) will be displayed.

2. Click on Edit.

3. Select the identification number of the Reference Plate for which you are changing
values.

4. Enter the new Low Intensity and High Intensity values for Well 1 and Well 2 of the
Reference Plate.

5. Click on OK.
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Assay Quality Control

Monitoring of Results

The MLX Revelation software includes a number of options for automatic analysis and
verification of data obtained from a run. Using these options, you can define various quality
control criteriafor acceptance of the results. Whenever any of the criteria that you establish
for arun are not met, an error message will accompany the results for that run.

For example, you may wish to apply one or more Raw Data Quality Control equations to
automatically verify that results from duplicate assays agree within preset limits. Or, you
may want to automatically check that the results obtained on control materials during arun
fall within a preset range of values and/or have an SD or CV that does not exceed an certain
level.

In addition, you may wish to apply one or more Curve Fit Quality Control equations to verify
that the expected response curve is obtained when you run a series of calibrators for an

assay.

The various options that you can use for automatic analysis of datafrom arun are described
in Chapter 4.

Use of Control Materials

Each assay that is run on the ML X Luminometer should be verified on aroutine basis by the
use of multi-level control samples. If you are using a commercial test kit, refer to the product
labeling accompanying the test kit for recommendations concerning the control materialsto
use and the frequency of their usage. If you are running atest that you have devel oped, you
must determine the appropriate control materials to use and their frequency of usage.
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Reagent Dispensing

For most flash chemistry applications, substrate reagent isin excess and the actual amount
dispensed is not critical. However, if the actual amount dispensed is critical in your
application, the amount of reagent that is dispensed from each dispenser can be periodically
verified. The procedure for doing thisis outlined below.

To test the accuracy of reagent delivery:

1

2.

o g~ w

0.

10.

11.

Fill dispenser bottles with deionized water. Place the dispenser bottles in position
and initialize and prime the dispensers as outlined in Chapter 3.

Configure aflash assay using the following parameters:

Parameter Setting

Shake Disable shaking.

Temperature Disable heating.

Dispensing Select 100 pL for Dispenser A.
Options

Select 0 pL for Dispensers B and C.
Select Dispense Without Reading

Template Select Wells A1 through H1 (one column of 8
wells).

Weigh an empty Microplate to the nearest milligram. Record the weight.
Place the weighed Microplate on the plate carrier.

Run the assay.

Remove Microplate from the plate carrier and weigh the plate to the nearest
milligram. Record the weight.

Subtract the weight obtained in Step 2 from the weight obtained in Step 5. The
result should fall between 784 and 816 milligrams.

Reconfigure the Dispensing Options for the assay, selecting 100 pL for Dispenser B
and O pL for Dispensers A and C.

Repeat Steps 3 though 7 for Dispenser B.

Reconfigure the Dispensing Options for the assay, selecting 100 pL for Dispenser C
and O pL for Dispensers A and B.

Repeat Steps 3 though 7 for Dispenser C.

The amount of reagent that is dispensed from each dispenser is verified when the MLX
fluidics option isinstalled. Repeat testing using this procedure is not necessary unless other
quality control testing indicates an error that may be due to an incorrect amount of reagent
being dispensed.
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Appendix

Appendix

Revelation can have problems when importing filesif certain file format conventions are
not followed. This appendix describes the correct file formats to use for:

* Hamilton

+ Kemble

* Tecan (DD1and APL)
» Packard Multiprobe

Hamilton

Hamilton plate data are stored in AT_BARCO.xxx files, where xxx identifies arecord in
the associated REGISTER.INF file. Later versions of Hamilton's Sunrise software allow
you to place these files on a network for access by Revelation. Earlier versions can not
do this and, therefore, should not be used.

AT _BARCO.xxx Format:

These files take the form:

Line

Description

a b WN -

6+

Not used by Revelation

Used as a check against the Plate ID in REGISTER.INF
Not used by Revelation

Not used by Revelation

Not used by Revelation

Body of file (96 lines)

Each line in the file ends with carriage return and line feed characters. Each linein the
body of the file must contain, in the following sequence, the following fields:

Size Field Extended Description
3 Position Well location (i.e. A1 to H12)
2 Length of Sample ID  These two characters indicate the length of
the Sample ID string
See Sample ID —
previous
field
2 Unused —

Size indicates the size of thefield in characters.

MLX Microplate Luminometer Operator's Manual 233

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Appendix

REGISTER.INF Format:

These files take the form:

Line Description
1 Not used by Revelation
2+ Body of file (96 lines)

Each line in the file ends with carriage return and line feed characters. Each linein the
body of the file must contain, in the following sequence, the following fields:

Field Extended Description
Plate ID Revelation uses the first eight characters of this field
Not used —
Test name Not used by Revelation
Not used —

Fields are separated from each other with an ASCII code 255 character. Fields not used
by Revelationto create .SID files are identified as “not used”.
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Kemble

Appendix

These files take the form:

Line Description
1 Not used
2+ Body of file (96 lines)

Each line in the file ends with carriage return and line feed characters. Fields must be
separated by space characters.

Each line, of 96, in the body of the file must contain, in the following sequence, these
fields:

Field Extended Description
Not used —
Destination  Must be in plate position format (i.e. left-justified and, if
position necessary, padded out to six characters with spaces). Used by
Revelation to determine well location (i.e. A1 to H12)
SampleID —
Not used —

Fields must be separated by comma characters.
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Tecan
Tecan DD1 files must take the form:
Line Description
1 Date of pipetting (in dd-mm-yyyy format). Not used
2 Time of pipetting (in hh:mm:ss format). Not used
3 Body of file (96 lines), see below
Each line in the file ends with carriage return and line feed characters. Each linein the
body of the file must contain, in the following sequence, the following fields:
Size Field Extended Description
3 Not used —
20 Test name Not used
12 Sample ID —
8 Not used —
8 Plate ID Not used
4 Position Well location (i.e. A1 to H12)
6 Not used —
Fields not used by Revelation are identified as “not used”.
| Note: Tecan APL files are identical to DD1 but without the date/time header (the first two lines). |
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Packard Multiprobe

Packard files consist of 96 lines containing, in sequence, the following fields:

Line Description

Not used —
Not used —
Not used —
Not used —

Assay Not used
name

Not used —
Sample ID Revelation uses this field to create a sample ID
Not used —

Well That is, A1 to H12
location

Not used —
Not used —

Fields are separated from each other with the “[" character. Each linein the file ends
with carriage return and line feed characters. Fields not used by Revelation to create
.SID filesareidentified as “ not used”.
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Examples of Templates

Single Well Standards in Rows

1 2 3 4 5 6 7 8 9 10 11 12
S1 &2 S8 4 S S S7 S8 O S1 S1 Sl
T1 T2 T3 T4 T5 T6 T7 T8 T9 T1 T1 T1
T1 T1 T1 T1 T1 T1 T1 T2 T2 T2 T2 T2
T2 T2 T2 T2 T2 T3 T3 T3 T3 T3 T3 T3
T3 T3 T3 T4 T4 T4 T4 T4 T4 T4 T4 T4
T4 T5 T5 T5 T5 T5 T5 T5 T5 T5 T5 T6
T6 T6 T6 T6 T6 T6 T6 T6 T6 T7 T7 T7
T7 T7 T7 T7¢ T7 T7 T7 T8 T8 T8 T8 T8

ITOTTMmMoOOm>

Single Well Standards in Columns

2 3 4 5 6 7 8 9 10 11 12
T1 T9 T1 T2 T3 T4 T4 T5 T6 T7 T8
T2 T1 T1 T2 T3 T4 T5 T5 T6 T7 T8
T3 T1 T1 T2 T3 T4 15 T5 T6 T7 T8
T4 T1 T2 T2 T3 T4 T5 T6 T6 T7 T8
TS5 T1 T2 T2 T3 T4 15 T6 T6 T7 T8
T6 T1 T2 T3 T3 T4 T5 T6 T7 T7 T8
T7 T1 T2 T3 T3 T4 15 T6 T7 T7 T8
T8 T1 T2 T3 T4 T4 T5 T6 T7 T8 T8

IOTMMOO®m>
QAEARBBR"

Double Well Standards in Rows; Replicates in Columns

3 5 8 9 10 11 12
S1 S2 S3 S5 S6 S7 S8 9 S1 S1 Sl
S1 82 S3 S5 S8 SO S1 S1 Sl
T1 T2 T3 T4 T5 T6 T7 T8 T9 T1 T1 T1
T1 T2 T3 T4 T5 T6 T7 T8 T9 T1 T1 T1
T1 T1 T1 T1 T1 T1 T1 T2 T2 T2 T2 T2
T1 T1 T1 T1 T1 T1 T1 T2 T2 T2 T2 T2
T2 T2 T2 T2 T2 T3 T3 T3 T3 T3 T3 T3
T2 T2 T2 T2 T2 T3 T3 T3 T3 T3 T3 T3

ITOTTMmMoOOm>
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Double Well Standards in Columns; Replicates in Rows

1
S1

IOTTMmMoOOm>
BLBRLBY
BLBRREBYG

2
S1

3

T1
T2
T3
T4
TS5
T6
T7
T8

4
T1
T2
T3
T4
T5
T6
T7
T8

7
T1
T1
T1
T2
T2
T2
T2
T2

8

T1
T1
T1
T2
T2
T2
T2
T2

9

T2
T2
T2
T2
T2
T3
T3
T3

10
T2
T2
T2
T2
T2
T3
T3
T3

11
T3
T3
T3
T3
T3
T3
T3
T4

Triple Well Standards in Rows; Replicates in Columns

S1
S1
S1
T1
T1
T1

ITOTTMOO®®>

S7
S7
S7
T7
T7
T7

BBB®C

T9
T9
T9

10
S1
S1
S1
T1
T1
T1

11
S1
S1
S1
T1
T1
T1

Triple Well Standards in Columns; Replicates in Rows

S1

ITOTMMmMoOm>
BALEARLB
BALEARLB
BALEARLBK

S1

3
S1

4
T1
T2
T3
T4
T5
T6
T7
T8

5

T1
T2
T3
T4
TS5
T6
T7
T8

6

T1
T2
T3
T4
TS5
T6
T7
T8

7
T9
T1
T1
T1
T1
T1
T1
T1

8

T9
T1
T1
T1
T1
T1
T1
T1

9

T9
T1
T1
T1
T1
T1
T1
T1

10
T1
T1
T1
T2
T2
T2
T2
T2

11
T1
T1
T1
T2
T2
T2
T2
T2

12
T3
T3
T3
T3
T3
T3
T3
T4

12
S1
S1
S1
T1
T1
T1

12
T1
T1
T1
T2
T2
T2
T2
T2
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Alternative Format: Single Well Standards in Rows

1 2 3 4 5
A * * * * *
B * S1 S2 S3 &4
C * T1 T2 T3 T4
D * T1 T1 T1 T1
E * T2 T2 T2 T2
F * T3 T3 T3 T3
G * T4 T4 T4 T4
H * * * * *

*d4dd4dp *o
A WDNE O

7 8 9 10 11 12
* * * * * *
S6 S/ S8 SO S1 0+
T6 T7 T8 T9 T1 *
T1 71 T1 T1 T2 *
T2 T2 T2 T2 T3 *
T3 T3 T3 T3 T4 *
T4 T4 T4 T4 T5 *
* * * * * *

Alternative Format: Quadruple Well Standards in Columns; Replicates

in Rows

L R S T I =

ITOTTMOO®®>

TERLBLBR T
TERLBLBR @
TgReBLBR *E
TERRBLBR T

- Denotes Unused Wells

6

*

T1
T2
T3
T4
TS5
T6

*

7 8 9 10 11
* * * * *

TL T1 T1 - -

T2 T2 T2 - -

T3 T3 T3 - -

T4 T4 T4 - -

5 T5 T5 - -

T6 T6 T6 -

* * * * *

=
N

* 0% X X X ¥ X ¥

Denotes Unused Wellsin
Alternative Format
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Curve Fit Equations

For all curvefitting routines, data are always plotted in the following way:
X axis represents concentration

Y axis represents measured variables (i.e. optical density, time, or rate of
change with time)

Linear Regression

Linear Regression is used to put a*“best fit” straight line through a set of data points. The
equation for astraight lineis:

y=mx+c
where:
m=  theslope
c= the y-intercept defining the line
X = the value for concentration
y= the value for the measured variable.

The linear regression formulae for determining the best straight line through a series of

data points are:
— Nzxiyi - inzyi

TN ()

c=y—-miX

Where X and 9 arethe mean valuesof x and y, i.e.:

The linear regression coefficient, R, is defined by:
N 27 55 1)
[SXESME Sy
When R?=1, all data points lie dong the line of best fit. When R?=0, the data points are

highly scattered.

Once aline of best fit has been established for a set of known Standards, the
concentration of an unknown sample can be determined for a measured sample as
follows:

. y—c
concentration = T
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Polygon Fitting

The polygon fitting procedure joins successive data points using straight lines.

RLU

CONCENTRATION
Figure A-1 Polygon Fitting

Non Linear Curve Fitting

The remaining fitting routines all produce curves rather than straight line plots.

The Reader will only calculate one concentration value for each measured variable. The
user should examine the printed graph to determine if another curve would provide a
better fit for the data points.

Some curves fit functions may not behave as expected if extrapolated beyond the range
defined by the data points.

For example, in a particular test, the readings for a set of Standards increase in a non-
linear fashion with increasing concentration. The user determines that a quadratic curve
fit might give the best fit for such data. However, at concentrations lower than the
concentration of the lowest Standard, the curve might turn sharply upwards as shown in
Figure A2.
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CONCENTRATION
Figure A-2 Using Tails

Quadratic, Cubic and Quartic Regression

b=

Polynomial (quadratic, cubic and quartic) regression is best explained in parallel with
a=

linear regression, where the function to fit to experimental data can be written as:
where:

y=a+bx'

the y-intercept of the line (corresponding to cin the
equation for astraight line)

the slope (corresponding to min straight line equation)
A quadratic equation is defined as:

y=a+bx +cx’
A cubic equation as:
And a quartic equation as:

y =a+ bx +cx® + dx®

y =a+ bx + cox® + dx® + ex*
The procedures to fit such functions to experimental data are closely related to linear

regression and have a similar mathematical derivation. Polynomial regression minimizes
the deviations of the data points from the polynomial equation (the square of the data
cancel each other out).

point deviations are minimized since positive and negative deviations would otherwise

Thereis an analogous regression coefficient R, which when R?=1 indicates that all the
data points have been fitted to the curve; when R*=0, the data points are highly scattered.
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Cubic Spline Curve Fitting

Cubic spline curve fitting passes a curve through all the data points. Thisis not a best fit
algorithm since it assumes that the data set is perfect. The relevant equations are given

below without explanation.
n-2
y=a, +ax+2.b®,(x)
=1

Where:

0 .
P, (x) = {(x— X, ) ’ XXiX)J(j

Difficulties can arise with spline fitting, if data are highly erratic or the curve bends
sharply severa times. The curve may break up at high concentrations (see Figure A-3).
The Reader will not be able to perform the cal cul ations because of humerical rounding
errors generated when attempting to fit the curve. Using a semi-log or log-log axis fit
rather than alinear fit, will reduce this problem.

RLU

curve "break up”

CONCENTRATION

Figure A-3 Spline Curve Break Up
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Michaelis- Menten

The Michaelis-Menten equation is used to describe enzyme kinetics, but its rectangul ar
hyperbolic shape is useful for describing other experimental responses (see Figure A-4).

\/mQX

/

1
/2 Vinax

\/O ,/’/

Km

/

[s]

Figure A-4 Michaelis Menten Curve

The relationship between RLU and concentration, [X], can be written in the following
general form, where a and b are constants:

RLU =20

[x]+b

It can be shown that a equals the limiting RL U, as[X] - o0, and that b isthe
concentration at half RL U The equivalent formula applied to enzyme reaction rates

is:
_ Vi [S]
° T ISI+K,
Where:
[S] = the enzyme concentration
Vinax = the maximum reaction vel ocity
constant K, = the enzyme concentration at which the

reaction velocity is half V .

The constant K ,, is known as the Michaglis constant.

For practical applicationsit is best to transform the Michaelis-Menten equation into a
linear form, known as the Lineweaver-Burk equation.

11 Ky
RLU ~ RLU RLU,.. [X]

If /RLU is plotted against 1/[x], astraight line is obtained whose slope is K /RL Uyay,
with an intercept on the /RLU axis 1/RL Una and an intercept on the 1/[x] axis of
1/K . The Reader performs this cal culation automatically and determines the best
straight linefit by linear regression. RL Upa (printed as Vma) and K, are evaluated and
printed out.

max
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Sigmoid Equation

Many immunological reactions are characterized by an S-shaped or sigmoid curve.

RLU

C

CONCENTRATION

Figure A-5 Sigmoid Curve

The Sigmoid equation can be written as:

yo la=dl

(%]

Note: This equation is also known as Rodbard’s Four Parameter equation.

The four parameters are: a the minimum response
b the shape factor (determines the gradient of the curve)
c the response midway between the maximum (d) and the
minimum (a) responses
d the maximum response
This definition assumes a positive value for b. Where b is negative, the definitions for
parameters a and d are reversed.

The Reader contains an efficient algorithm for estimating the four parameters and
determining the best fit for the sigmoid curve. The curve requires at least four Standards
(data points): one for each of the four parameters. It is recommended that at |east eight
Standards are defined to ensure satisfactory statistical significance. The Reader will
allow a maximum of 24 Standards.

The sigmoid curve algorithm isiterative, requiring many complex calculations and the
Reader may take some time to process the results. If the Reader has difficulty fitting the
datato the curve, processing will continue, either until the Reader has processed the data,
or until you select ABORT. If you have aborted the data processing, examine the data
carefully, to seeif the number of Standards could be altered to better define the curve.
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Akima Curve Fit

The Akima option constructs a smooth curve through the data points. The fitted curve
will appear smooth and natural and approximates a manually drawn curve.

Figure A-6 Points Joined by the Akima Curve Fit Method

The Akima curvefit consists of a set of polynomials which are applied to the set of data
points. The slope of the curve at each point is determined by these polynomials. The
Akimafit is based on the assumption that each data point is determined locally by five
points: The point of interest and two points on either side of it.

Calculation of the Slope of the Curve

Numbering the points 1, 2, 3, 4, 5, the slope of the curve at the point of interest (point 3)
is assumed to be determined by:

(Djn4 —miIm#0 m, —oh, m3)

t=
[, —m@E0 m, -, )

wheret isthe dope of the curve, and m;, m, ms, and m, are the slopes of the following
line segments:

12, 23, 34, 45
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Interpolating Between a Pair of Points

With the slopes of the points determined, the portion of the curve between two pointsis
calculated so that the curve:

e passes through both points
» the dopes at the data points are the same as previously determined.

The portion of the curveis expressed as a uniquely determined polynomia in the form:

Y=P, +p1(X—X1) +p2(X—X2)2 +p3(X—X1)3
where

Po =Yy, ad p, =t,

3(Y2 _Y1)/(X2 _X1)_2t1 -1

P2 = X, — X,
D, = L +t2_2(Y2_Y1)/(X2_X1)
’ X, — X,

Axis Fitting

The normal method of fitting data to the axes of agraph isto use linear scales for the x
(concentration) and y (measured variable) axes. Two other methods are available:

* Semi-Log Fit
e Log-Log Fit
For semi-log fit, al x are transformed in the following way:
x = log(concentration)
Thus, to obtain the concentration of a sample using linear regression:

. . y—c¢C
concentration = antllog[mj

For log-log fit, al x and y values are transformed as follows:
x =log(concentration)
y =log(measured variable)

Thus to obtain the concentration of a sample using linear regression:

. . y—cC
concentration = antllo{m)

Note: These examples use linear regression, but Log-Log and Semi-Log Axes Fits may be used
with other curve fitting routines as well.
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Appendix

Examples of Q.C. Expressions

The expressions that are used are similar whether the expression is prepared for Raw
Data: Q.C., Threshold Q.C., or Curve Fit Q.C. Examples of typical expressions and their
use are shown below.

1. Regect any RLU value for the Negative Control which is more than 50% higher or
lower than the mean of the other two values:

0.5% (NC-NCi)/2<=NCi<=1.5* (NC-NCi)/2
Valid(NC)>=2

or
Verify(NC,50%,1)>=2

2. Calculate the mean RLU of the two replicates of the Positive Control (Px). (These
should have an RLU of more than 0.25 above the Negative Control:

PC>NC+0.25

3. Themean RLU of the Negative Control should be less than 0.25 but values up to 0.3
may be accepted as long as the Positive Control is giving a value greater than 0.55:

if PC>0.55 then NC<0.3 else NC<0.25

4. Caculate the mean RLU of the 4 replicates of the Negative Control serum. If any of
the Negative Control wells has an RLU greater than 2 times the mean Negative
Control, discard this value and calculate the new mean RLU.

NCi<=2*NC
Vaid(NC)>=3

5. Themean RLU for the Negative Control serum islessthan 0.4.
NC<0.4

6. The RLU values of both the Positive Control sera are more than 0.5 above the RLU
for the Negative Control:

PC1>NC+0.5
PC2>NC+0.5
or
PCi>NC+0.5
vaid(PC)==2
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