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Preface

How to Use This Guide

Purpose of This
Guide

Assumptions

Text Conventions

User Attention
Words

This manual is written for principal investigators and laboratory staff who run
plus/minus assays using the Applied Biosystems 7300/7500/7500 Fast Real-Time PCR
System (7300/7500/7500 Fast system).

This guide assumes that you have:

* Familiarity with Microsoft® Windows® XP operating system.

» Knowledge of general techniques for handling DNA samples and preparing them
for PCR.

* A general understanding of hard drives and data storage, file transfers, and copying
and pasting.

This guide uses the following conventions:

* Bold indicates user action. For example:
Type 0, then press Enter for each of the remaining fields.

* [talic text indicates new or important words and is also used for emphasis. For
example:

Before analyzing, always prepare fresh matrix.

* A right arrow bracket (>) separates successive commands you select from a drop-
down or shortcut menu. For example:

Select File > Open.
The following user attention words appear in Applied Biosystems user documentation.
Each word implies a particular level of observation or action as described below:

Note — Provides information that may be of interest or help but is not critical to the use
of the product.

IMPORTANT! — Provides information that is necessary for proper instrument operation,
accurate chemistry kit use, or safe use of a chemical.

A (O.\I[e]M] I[ndicates a potentially hazardous situation that, if not avoided, may

result in minor or moderate injury. It may also be used to alert against unsafe practices.

A WL WIINe] Indicates a potentially hazardous situation that, if not avoided, could

result in death or serious injury.
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How to Obtain More Information

How to Obtain More Information

Related For more information about using the 7300/7500/7500 Fast system, refer to:

Documentation » Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System Online Help

» Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System Absolute
Quantitation Using Standard Curve Getting Started Guide (PN 4347825)

» Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System Allelic
Discrimination Getting Started Guide (PN 4347822)

* Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System Relative
Quantitation Using Comparative C Getting Started Guide (PN 4347824)

» Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System: User Guide for
the 21 CFR Part 11 Module in SDS Software vi.4 (PN 4374432)

» Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System Installation and
Maintenance Guide (PN 4347828)

» Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System Site Preparation
Guide (PN 4347823)

» Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System Performing Fast
Gene Quantitation Quick Reference Card (PN 4362285)

» Applied Biosystems Real-Time PCR Systems Computer Setup Guide (PN 4365367)
» Applied Biosystems Real-Time PCR Systems Chemistry Guide (PN 4348358)

Accessing the  Access the Online Help System by clicking 2 in the tool bar of the SDS software
Online Help  window, or by selecting Help > Contents and Index.

Send Us Your Applied Biosystems welcomes your comments and suggestions for improving its user
Comments documents. You can e-mail your comments to:

techpubs@appliedbiosystems.com
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Preface
How to Obtain Support

How to Obtain Support

For the latest services and support information for all locations, go to
http://www.appliedbiosystems.com, then click the link for Support.

At the Support page, you can:

Obtain worldwide telephone and fax numbers to contact Applied Biosystems
Technical Support and Sales facilities

Search through frequently asked questions (FAQs)
Submit a question directly to Technical Support

Order Applied Biosystems user documents, MSDSs, certificates of analysis, and
other related documents

Download PDF documents
Obtain information about customer training
Download software updates and patches
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Safety

Safety Alert Words

Four safety alert words appear in Applied Biosystems user documentation at points in
the document where you need to be aware of relevant hazards. Each alert word—
IMPORTANT, CAUTION, WARNING, DANGER-implies a particular level of
observation or action, as defined below:

Definitions

IMPORTANT! — Indicates information that is necessary for proper instrument operation,
accurate chemistry kit use, or safe use of a chemical.

A (O.\I[e]\] - Indicates a potentially hazardous situation that, if not avoided, may

result in minor or moderate injury. It may also be used to alert against unsafe practices.

AWARNING — Indicates a potentially hazardous situation that, if not avoided,

could result in death or serious injury.

A prWNelai] — Indicates an imminently hazardous situation that, if not avoided,

will result in death or serious injury. This signal word is to be limited to the most
extreme situations.

Except for Important, each safety alert word in an Applied Biosystems document
appears with an open triangle figure that contains a hazard symbol. These hazard
symbols are identical to the hazard icons that are affixed to Applied Biosystems
instruments.

Examples

The following examples show the use of safety alert words:

IMPORTANT! You must create a separate a Sample Entry Spreadsheet for each 96-well
microtiter plate.

ACAUTION The lamp is extremely hot. Do not touch the lamp until it has cooled

to room temperature.

AWARNING CHEMICAL HAZARD. Formamide. Exposure causes eye, skin,

and respiratory tract irritation. It is a possible developmental and birth defect hazard.
Read the MSDS, and follow the handling instructions. Wear appropriate protective
eyewear, clothing, and gloves.

A PL[e]133] ELECTRICAL HAZARD. Failure to ground the instrument

properly can lead to an electrical shock. Ground the instrument according to the
provided instructions.

Plus/Minus Assay Getting Started Guide for 7300/7500/7500 Fast Systems Xi



Safety

Good Laboratory Practices

Good Laboratory Practices

PCR Good
Laboratory
Practices

Bibliography

PCR assays require special laboratory practices to avoid false positive amplifications
(Kwok and Higuchi, 1989). The high throughput and repetition of these assays can lead
to amplification of a single DNA molecule (Saiki et al., 1985; Mullis and Faloona,
1987).

* Wear a clean lab coat (not previously worn while handling amplified PCR products
or used during sample preparation) and clean gloves when preparing samples for
PCR amplification.

+ Change gloves whenever you suspect that they are contaminated.
* Maintain separate areas, dedicated equipment, and supplies for:

» Sample preparation and PCR setup

* PCR amplification and post-PCR analysis

* Never bring amplified PCR products into the PCR setup area.

* Open and close all sample tubes and reaction plates carefully. Do not splash or
spray PCR samples.

+ Keep reactions and components sealed as much as possible.
+ Use positive displacement pipettes or aerosol-resistant pipette tips.

* Clean lab benches and equipment periodically with freshly diluted 10% bleach
solution.

Kwok, S. and Higuchi, R. 1989. Avoiding false positives with PCR. Nature 339:237-
238.

Mullis, K.B. and Faloona, F.A. 1987. Specific synthesis of DNA in vitro via a
polymerase-catalyzed chain reaction. Methods Enzymol. 155:335-350.

Saiki, R.K., Scharf, S., Faloona,F., et al. 1985. Enzymatic amplification of B- globin
genomic sequences and restriction site analysis for diagnosis of sickle cell anemia.
Science 230:1350-1354.

General Chemical Warnings

Chemical Hazard AWARNING CHEMICAL HAZARD. Some of the chemicals used with

Warning

Chemical Safety

Xii

Guidelines

Applied Biosystems instruments and protocols are potentially hazardous and can cause
injury, illness, or death.

To minimize the hazards of chemicals:

* Read and understand the Material Safety Data Sheets (MSDS) provided by the
chemical manufacturer before you store, handle, or work with any chemicals or
hazardous materials.

* Minimize contact with chemicals. Wear appropriate personal protective equipment
when handling chemicals (for example, safety glasses, gloves, or protective
clothing). For additional safety guidelines, consult the MSDS.
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General Warnings

Safety
General Biohazard Warnings

* Minimize the inhalation of chemicals. Do not leave chemical containers open. Use
only with adequate ventilation (for example, fume hood). For additional safety
guidelines, consult the MSDS.

* Check regularly for chemical leaks or spills. If a leak or spill occurs, follow the
manufacturer’s cleanup procedures as recommended on the MSDS.

» Comply with all local, state/provincial, or national laws and regulations related to
chemical storage, handling, and disposal.

AWARNING CHEMICAL HAZARD. Before handling any chemicals, refer to

the Material Safety Data Sheet (MSDS) provided by the manufacturer, and observe all
relevant precautions.

General Biohazard Warnings

General
Biohazard

&WARNING BIOHAZARD. Biological samples such as tissues, body fluids,

infectious agents, and blood of humans and other animals have the potential to transmit
infectious diseases. Follow all applicable local, state/provincial, and/or national
regulations. Wear appropriate protective equipment, which includes but is not limited to:
protective eyewear, face shield, clothing/lab coat, and gloves. All work should be
conducted in properly equipped facilities using the appropriate safety equipment (for
example, physical containment devices). Individuals should be trained according to
applicable regulatory and company/institution requirements before working with
potentially infectious materials. Read and follow the applicable guidelines and/or
regulatory requirements in the following:

* U.S. Department of Health and Human Services guidelines published in Biosafety
in Microbiological and Biomedical Laboratories (stock no. 017-040-00547-4;
http://bmbl.od.nih.gov)

* Occupational Safety and Health Standards, Bloodborne Pathogens
(29 CFR§1910.1030; http://www.access.gpo.gov/nara/cfr/ waisidx_01/
29cfr1910a_01.html).

* Your company’s/institution’s Biosafety Program protocols for working with/
handling potentially infectious materials.

Additional information about biohazard guidelines is available at:

http://www.cdc.gov
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Safety
General Chemical Waste Hazard Warnings

General Chemical Waste Hazard Warnings

Chemical Waste A [.XN1[e]\]1 HAZARDOUS WASTE. Refer to Material Safety Data Sheets and
Hazard local regulations for handling and disposal.

A WLGWINEICHEMICAL STORAGE HAZARD. Never collect or store waste

in a glass container because of the risk of breaking or shattering. Reagent and waste
bottles can crack and leak. Each waste bottle should be secured in a low-density
polyethylene safety container with the cover fastened and the handles locked in the
upright position. Wear appropriate eyewear, clothing, and gloves when handling reagent
and waste bottles.

Obtaining MSDSs

Chemical manufacturers supply current Material Safety Data Sheets (MSDSs) with
shipments of hazardous chemicals to new customers. They also provide MSDSs with the
first shipment of a hazardous chemical to a customer after an MSDS has been updated.
MSDSs provide the safety information you need to store, handle, transport, and dispose
of the chemicals safely.

Each time you receive a new MSDS packaged with a hazardous chemical, be sure to
replace the appropriate MSDS in your files.

You can obtain from Applied Biosystems the MSDS for any chemical supplied by
Applied Biosystems. This service is free and available 24 hours a day.

To obtain MSDSs:
1. Go to https://docs.appliedbiosystems.com/msdssearch.html

2. In the Search field, type in the chemical name, part number, or other information
that appears in the MSDS of interest. Select the language of your choice, then click
Search.

3. Find the document of interest, right-click the document title, then select any of the
following:

* Open — To view the document
* Print Target — To print the document

* Save Target As — To download a PDF version of the document to a
destination that you choose

4. To have a copy of a document sent by fax or e-mail:
a. Select Fax or Email to the left of the document title in the Search Results page
b. Click RETRIEVE DOCUMENTS at the end of the document list.

c. After you enter the required information, click View/Deliver Selected
Documents Now.
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Jj Chapter 1 Introduction
; m ) About the 7300/7500/7500 Fast System

About the 7300/7500/7500 Fast System

Description

Plus/Minus Assay

The Applied Biosystems Real Time PCR System (7300/7500/7500 Fast system) uses
fluorescent-based PCR chemistries to provide:

* Quantitative detection of nucleic acid sequence using real-time analysis.

* Qualitative detection of nucleic acid sequence using end-point and dissociation-
curve analysis.

The 7300/7500/7500 Fast system allows you to perform several assay types with plates
in the 96-well format. This guide describes the plus/minus assay, which determines
whether or not a specific target sequence is present in a sample.

Note: For information about the other assay types, refer to the Real-Time PCR Systems
Chemistry Guide (PN 4348358) and the Online Help for the 7300/7500/7500 Fast
system.

Note: Plus/Minus Assays may be run on a 7500 Fast system using standard reagents;
Plus/Minus Assays are not supported using Fast reagents and protocols.

About Plus/Minus Assays Using an IPC

Definition

What Is An IPC?

A plus/minus assay is an end-point assay that determines if a specific target sequence is
present (plus) or not present (minus) in a sample. In an end-point assay, data are
collected at the end of the PCR process.

An internal positive control (IPC) is used in plus/minus assays to monitor the PCR
process and to ensure that a negative result is not due to failed PCR (see TagMan®
Exogenous Internal Positive Control Reagents, PN 4308323). The IPC consists of a
template, a primer set, and a dye-labeled (VIC®) probe added to each well of a reaction
plate. The IPC is part of the reaction mix. See “Preparing the PCR Reaction Mix” on
page 14.

Plus/Minus assays with an IPC use fluorogenic 5" nuclease chemistry (TagMan probe-
based chemistry). During amplification, the sample target and the IPC target generate
reporter fluorescence signals, so that positive or negative calls may be made on unknown
samples.

Note: The SYBR® Green I dye chemistry is not supported for plus/minus assays using
an IPC.

Plus/Minus Assay Getting Started Guide for 7300/7500/7500 Fast Systems



Chapter 1 Introduction

About Plus/Minus Assays Using an IPC ' m E
Terms Used in
Plus/Minus Term Definition
Analysis

Internal positive control (IPC)

A second TagMan® probe and primer set
added to the reaction plate to monitor the
PCR process and to ensure that a negative
result is not due to failed PCR in the sample

No amplification control (NAC)

No template control (NTC)

Wells that contain no target template and
blocked IPC (the IPC target template has
been blocked by a blocking agent)

A sample that contains no target template

Nucleic acid target

Nucleotide sequence that you want to
identify as present or absent

Unknown sample (U)

Plus/Minus Assay Getting Started Guide for 7300/7500/7500 Fast Systems
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; m i About Plus/Minus Assays

About Plus/Minus Assays

Plus/Minus  This document uses the term “plus/minus assay” to refer to the entire process of
Experiment analyzing samples of extracted DNA from data collected at the end of the PCR process.
Workflow

Design the experiment and isolate the DNA, then conduct a plus/minus assay by
performing:

* A pre-read run on a plus/minus plate document to determine the baseline
fluorescence associated with primers and probes before amplification.

* An amplification run using an AQ plate document to generate real-time PCR data,
which can be used to analyze and troubleshoot the PCR data for the plus/minus
assay, if needed.

* A post-read run using the original plus/minus plate document, which
automatically subtracts the baseline fluorescence determined during the pre-read
run to calculate the result.

The following figure illustrates the complete process.

Reaction Plate 7300/7500/7500 Fast Pre-Read Run Amplification Run Post-Read Run
System

Required
User-Supplied Item Source
Materials

DNA isolation and purification chemistry
systems:
¢ ABI PrisM® 6100 Nucleic Acid PrepStation | * Applied Biosystems (PN 6100-01)

¢ BloodPrep™ Chemistry (genomic DNA * Applied Biosystems (PN 4346860)
from fresh or frozen blood or cells)

¢ NucPrep® Chemistry (DNA from animal ¢ Applied Biosystems (PN 4340274)
and plant tissue)

¢ PrepMan® Ultra Sample Preparation e Applied Biosystems (PN 4322547)
Reagent with Protocol

Labeled primers and probes source:

¢ Primer Express® Software (custom- e PN 4363991 (1-user license)
designed primers and probes) e PN 4363993 (5-user license)

MicroAmp™ Optical 96-Well Reaction Plates Applied Biosystems (PN 4306737)
with Barcode

MicroAmp™ Optical Adhesive Film Applied Biosystems (PN 4311971)

6700 Reagent Tubes, 10-mL Applied Biosystems (PN 4305932)

4 Plus/Minus Assay Getting Started Guide for 7300/7500/7500 Fast Systems




Chapter 1 Introduction

About Plus/Minus Assays ' 2 ala

Item Source
TagMan® Exogenous Internal Positive Applied Biosystems (PN 4308323)
Control Reagents
TagMan® Universal PCR Master Mix Applied Biosystems (PN 4304437)
Centrifuge with adapter for 96-well plates Major Laboratory Supplier (MLS)
Gloves MLS
Microcentrifuge MLS
Microcentrifuge tubes, sterile 1.5-mL MLS
Nuclease-free water MLS
Pipette tips, with filter plugs MLS
Pipettors, positive-displacement MLS
Tris-EDTA (TE) Buffer, pH 8.0 MLS
Vortexer MLS

Example Plus/Minus Experiment

To better illustrate how to design, perform, and analyze plus/minus experiments, this
document provides an example experiment. The example experiment represents a typical
plus/minus experiment that you can use as a quick-start procedure to familiarize yourself
with the plus/minus workflow. Details about the plus/minus workflow are described in
the subsequent chapters of this guide. Example Experiment boxes appear in subsequent
chapters to illustrate workflow details. Refer to Appendix C, Example Plus/Minus
Experiment on page 57 for more information. To view the example experiment data file
in the SDS software:

1. Select File > Open.

2. Navigate to Applied Biosystems\SDS Documents\Example Data Files\
EXAMPLE_PM.sds, then click Open.

Plus/Minus Assay Getting Started Guide for 7300/7500/7500 Fast Systems 5
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Chapter 2 Designing a Plus/Minus Experiment
Using TagMan® Probe-Based Reagent Configuration

Using TagMan® Probe-Based Reagent Configuration

About the  Plus/minus assays with an IPC use the fluorogenic 5" nuclease chemistry (TagMan®

Chemistry probe-based chemistry) to detect a specific PCR product as it accumulates during PCR
cycles. For more information about the TagMan probe-based chemistry, refer to the
Real-Time PCR Systems Chemistry Guide (PN 4348358).

PCR and Detection of cDNA
a. Assay Components
NP
‘ Probe / Reverse primer
G @ 3
Forward primer ]
3 5
% cDNA Template %
s LT T
y L < oom
3 5
LEGEND
b. Denatured Template and Annealing of Assay Components ‘ Random Primer
3 5 N
Reverse primer Reverse
%‘\HH IR T \% il Transcriptase
e
Probe / kF FAM™ dye
g
Forward primer Q) Quencher
%\HH 18 VT anaprnnng HH\HHIH\%
Minor Groove
¥ ' MGB
s § < Binder
c. Signal Generation AmpliTaq Gold®
! ! DNA Polymerase
3 5
%H\ T T H”H HH|H H‘HH HH% I Pl’obe
N } P Reverse primer
*%’ == Primer
Forward primer ¥ * = MGB
S i W/ ¥ = Template
JLLELEEEECEELEEEEEREEET L 7 i
3 s Extended Primer
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Chapter 2 Designing a Plus/Minus Experiment
Designing the Probe and Primers

Chemistry Kits for The following reagents are available from Applied Biosystems for designing and
Plus/Minus Assay running plus/minus assays.

. Part

Kit Number
TagMan® Exogenous Internal Positive Control Reagents 4308323
TagMan® Universal PCR Master Mix 4304437

Note: The IPC DNA, primers, and probe supplied in these reagents can be used with all
sample target systems. Refer to the TagMan® Universal PCR Master Mix Protocol
(PN 4304449) for instructions on optimizing amplification of your target.

Designing the Probe and Primers

Design a probe and primer set for your target sequence. Applied Biosystems provides
the Primer Express® software for this purpose. For more information about using this
software, refer to the Primer Express Software v3.0 Getting Started Guide

(PN 4362460).

Example Experiment

To conduct the example experiment, DNA was extracted from 84 batches of hamburger meat and tested for the presence
of E. coli using the plus/minus assay on the 7300 Real Time PCR System. Six no IPC/no target template controls, six
IPC/no target template controls, and 84 unknown samples were run.

The TaqMan® Exogenous Internal Positive Control Reagents supplied one 1-mL tube of 10X Exo IPC Mix. This mix
contained the IPC primers and VIC®-labeled probe. The primers/probe set for E. coli was designed using Applied
Biosystems Primer Express software, and contained a FAM™ dye-labeled probe with a TAMRA™ dye-labeled quencher.

Plus/Minus Assay Getting Started Guide for 7300/7500/7500 Fast Systems 9
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Setting Up the Reaction Plate
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Chapter 3 Setting Up the Reaction Plate
Preparing DNA

Preparing DNA

Systems and  Applied Biosystems supplies several instrument systems and chemistries for isolating
Chemistries for DNA from a variety of starting materials, such as blood, tissue, cell cultures, plant
DNA Isolation material, and food.

System Part Number

BloodPrep™ Chemistry 4346860
NucPrep® Chemistry 4340274
PrepMan® Ultra Sample Preparation Reagent with Protocol 4322547
ABI PrisM® 6100 Nucleic Acid PrepStation . 6100-01

For more information, refer to:
* DNA Isolation from Fresh and Frozen Blood, Tissue Culture Cells, and Buccal
Swabs Protocol (PN 4343586)

*  NucPrep® Chemistry Isolation of Genomic DNA from Animal and Plant Tissue
Protocol (PN 4333959)

Quality of DNA  Ensure that the DNA you use for a plus/minus experiment:

* Has a A,q5 ratio of greater than 1.7.

* Is extracted from the raw material you are testing using an optimized protocol.
* Does not contain PCR inhibitors.

+ Isintact as visualized by gel electrophoresis.

* Has not been heated above 60 °C, which can cause degradation.

Example Experiment

The meat samples were frozen with liquid nitrogen and ground to a fine powder with a pre-chilled mortar and pestle. DNA
was extracted using the PrepMan® Ultra Sample Preparation Reagent with Protocol (PN 4322547) to obtain a final
concentration of 10 ng/uL of DNA for each sample.
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Setting Up the Reaction Plate

Setting Up the Reaction Plate

This section describes how to set up a 96-well plate for a plus/minus run with samples
and reaction mix. The reagents, volumes, and final concentrations in “Preparing the PCR
Reaction Mix” on page 14 were taken from the TagMan® Exogenous Internal Positive
Control Reagents Protocol (PN 4308323).

Example Experiment

Extracted DNA samples were pipetted onto a 96-well plate along with negative and positive controls. Wells A1-A6
contained blocked IPC and no target template; wells A7-A12 contained IPC template (IPC*), but no target template; and
wells B1-H12 contained both IPC and target template.

Blocked IPC and no target

1 2 3 4 |5 6 7 8 9 10 11 12
NTC IPC and no target

>
=
>
(9]

o O

Samples
(Unknown plus IPC)
IPC plus target

I G m m
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Setting Up the Reaction Plate

Preparing the PCR Reaction Mix

Make a volume of reaction mix sufficient to provide 45 puL (18 uL for the Fast system)
for each well you use on the plate.

A (o7.\N1[o)\] CHEMICAL HAZARD. TagMan Universal PCR Master Mix

(2X) No AmpErase UNG may cause eye and skin irritation. Exposure may cause
discomfort if swallowed or inhaled. Read the MSDS, and follow the handling
instructions. Wear appropriate protective eyewear, clothing, and gloves.

Volume for one Volume for one
Item Reaction Reaction Final Concentration
(Standard) (Fast)
TagMan® Universal 25.0 10.0 1X
PCR Master Mix (2X)
10X Exo IPC Mix 5.0 2.0 50 to 900 nM
(IPC kit)
50X Exo IPC DNA 1.0 0.4 50 to 900 nM
(IPC kit)
Target primers, 14.0 5.6 50 to 250 nM
probe, and deionized
water
Total 45.0 18.0 —
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Chapter 3 Setting Up the Reaction Plate
Setting Up the Reaction Plate

Preparing the Plate

Standard vs. Fast IMPORTANT! Ensure you use the standard Optical 96-Well Plate on the 7500 Real-
Plates Time PCR system. Fast Optical 96-Well Plates will not fit into the standard block
correctly and using them will result in loss of data.

IMPORTANT! Ensure you use the Fast Optical 96-Well Plate on the 7500 Fast
Real-Time PCR system. Standard plates will not function properly and they may be
crushed when using the 96-Well Fast Block.

Fast Plates Standard Plates
(PN 4346906) (PN 4306737)

— Notch at top-right
"N/ corner by A12

Al = :: 7:' 5 f: )
Notch at S 7:— :: 7:, :: S
top-left 2o o o o
corner
by A1 ™

o :EI
i VATRVAVRVAVATAY AVATAVATAVATAV i

maximum
reaction reaction
volume volume
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Setting Up the Reaction Plate

To prepare the plate

1. Into each well, pipette 45 uL (18 uL for the Fast
system) of the reaction mix.

2. Pipette 5 uL (2 uL for the Fast system) of sample

(NAC, NTC, or unknowns) into each well of a it oreparin Then add Then add
96-well plate: preparing (Standard) (Fast)
q 2 3 4 5 6 7 8 9 10 11 12 NACi 5LLL of 10X Exo ZLLL of 10X Exo
A NAC | NTC IPC Block (IPC IPC Block (IPC
kit) kit)
NTCS 5uLof IXTEor | 2uLof IXTE or
C H,O H,O
¥ No Amplification Control — well contains no target template and
E Samples blocked IPC.
F (Unknown plus IPC) § No Template Control — well contains no target template, only IPC.
G
H

Note: The final reaction volume in each well
should be 50 puL (20 puL for the Fast system).

3. Keep the reactions on ice until the plate is loaded
into the 7300/7500/7500 Fast instrument.

Example Experiment

45 ulL of reaction mix was pipetted into each well of a 96-well plate, and 5 pL of the following was added as specified in the
table below.

Wells To prepare Ad(;l sttoa I?g:‘::\d\)mell Add t(()Fzz;:)h well
A1l to A6 NAC* 5 uL of 10X Exo IPC Block | 2 pL of 10X Exo IPC Block
(IPC Kit) (IPC kit)
A7 to A12 . NTCS 5 uL of 1X TE or H,O 2 uL of 1X TE or H,O
B1to H12 u#* 5 uL of sample DNA 2 pL of sample DNA

T No Amplification Control — well contains no target template and no IPC.
§ No Template Control — well contains no target template, only IPC.
# Unknown — well contains both target template and IPC.
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The Pre-Read Run

The Pre-Read Run

A pre-read run records the background fluorescence of each well of the plus/minus plate
before PCR. During the post-read run, the pre-read fluorescence is subtracted from the
post-read fluorescence to account for pre-amplification background fluorescence.
Subtracting pre-read from post-read fluorescence ensures accurate results.

Before You Begin

Check that background and pure-dye runs have been performed regularly to ensure
optimal performance of the 7300/7500/7500 Fast system. For more information about
calibrating the system, see the Applied Biosystems 7300/7500/7500 Fast Real-Time PCR
System Online Help.

Creating a Plus/Minus Plate Document

Plate Document

18

Parameters

A plus/minus plate document is an SDS software document that stores data collected
from a plus/minus run for a single 96-well plate. Plus/Minus plate documents also store
other information about the run, including sample names and detectors.

When you create a plus/minus plate document with an IPC, you define specific
parameters for each plus/minus reaction plate:

* Detectors — A virtual representation in the SDS software of a TagMan® probe and
primer set and an associated fluorescent dye that detects a single target nucleic acid
sequence. Appendix A on page 47 explains how to create detectors.

» Task — A setting that you apply to each well of a plate document that determines
the way the SDS software uses the data collected from the well during analysis.

Note: Applied Biosystems recommends that you run six replicates of each control
(NAC and NTC) to accurately define plus/minus thresholds and to obtain plus/minus
calls with a 99.7% confidence level.
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Creating a Plus/Minus Plate Document

Detector Tasks  You assign a task to each detector in each well of a plate document.

For plus/minus plate documents, there are four types of tasks:

Task Symbol Apply to...
Unknown E All detectors of wells that contain target sequence.
IPC II All detectors of wells that contain IPC.
IPC* All detectors of control wells that contain IPC with a
blocking agent but no target template.
NTC ‘m All detectors of negative control wells that contain
PCR reagents, but no target template and no IPC.
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Creating a Plus/Minus Plate Document

Creating a New Plus/Minus Plate
Document

You can enter sample information into a new plate
document, copy or import sample information from
existing plate documents, or use a template document
to set up new plate documents.

This section describes setting up new plate
documents. Refer to the Online Help for information
about copying or importing sample information or
using template documents.

Note: The following procedure is illustrated using the
example experiment data file (see page 5).

To create a new plus/minus plate document:

1. Select Start > All Programs > Applied
Biosystems > 7300/7500/7500 Fast System > Quick Startup
Select the quick startup document mode
7300/7500/7500 Fast System Software (&) to
start the 7300/7500/7500 Fast SDS software. |
Create Mew Document...
2. In the Quick Startup document dialog box, select Dpen Esisting Document... |
Create New Document. Fiecent Documantis]:
1.
2
&
4
Cancel |
3. In the New Document Wizard, click the assay [T —— X
drop_down liSt’ then SeleCt PIHS/MinuS assaY' Dgfeilre‘:t&gcal;:;,n;nmamar, and template for the document, and enter the operator name and comments.
Accept the default settings for the Container and
Template fields (96-Well Clear and Blank s [Phs/Mie |
Container: |35-Wel| Clear j
Document). Template: [Blank Document x| Biowss..
Fun Mode: | Standard 7300 =
4. In the Plate Name field, type Plus Minus Pre- Opertr: [t
Read. Camments:

5. Click Next>.

Flate Mame: |Plus Minus Pre-Fead

Mext > Finizh Cancel
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Creating a Plus/Minus Plate Document

6. Select the detectors to add to the plate document.

New Document Wizand El
a. Click to select a detector. (Ctrl-click to SelectDetectors i
R elect the detectors vou will be using in the document.
select multiple detectors.)
Fird: jj Passive Reference: |ROX
Note: If no detectors are 1lsted, Clle New Detector Hame | Description | Reporter | Quenche A Detectors in Document
. 'C Brna ! IPC
Detector to open the New Detector dialog . E-col
box. For more information about creating s P Tore —
new detectors, refer to Appendix A, cor2 FAM___ (none)
“ . ’ [stecia) FAM [none)
Creating Detectors,” on page 47. FoF21 FAM_(none)
FLT4 Fan [none)
FAP0H FAM [none)
GAPDH-YIC Fam [none)
b. Click Add>>. The detector(s) are added to e ot ey
. . £4 b
the Detectors in Document list box. —
ew Detector.

IMPORTANT! Ensure that the reporter dye for
the target is different from the reporter dye for sBack | M Finish Cancel
the IPC, which is VIC® dye.

Note: The TagMan® Exogenous Internal
Positive Control Reagents (PN 4308323) use an
IPC VIC dye-labeled probe with TAMRA™ dye-
labeled quencher.

Note: To remove a detector in the Detectors in
Document window, select the detector, then click
Remove.

c. Click Next.

Setup Sample Plate
Setup the sample plate with tacks, quantities and detsctors.

7. Select six wells on the plate document for the no
amplification controls (blocked IPC and no
target template).

a. Select wells Al to A6.

b. Select the target detector by checking the
Use box next to it.

c. Select Task > NTC. An N appears in the

well. i
d H

. Select the IPC detector by checking the Use
box next to it. <Back | [ Fsh | Concel

e. Select Task > NTC. A second N appears in
the well.
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Creating a Plus/Minus Plate Document

8. Select six more wells on the plate document for
the no template controls (IPC but no target
template).

a. Select wells A7 to A12.

b. Select the target detector by checking the
Use box next to it.

c. Select Task > NTC. An N appears in the
well.

d. Select the IPC detector by checking the Use
box next to it.

e. Select Task > IPC*. An I+ appears in the
well next to the N.

9. Select all remaining wells for the unknown
samples (IPC and target template).

a. Select wells B1 to H12 by click-dragging
across all empty wells.

b. Select the target detector by checking the
Use box next to it.

c. Select Task > Unknown. A U appears in
the boxes.

d. Select the IPC detector by checking the Use
box next to it.

e. Select Task > IPC. An I appears next to
the U.
10. Click Finish.

11. Enter sample names for each well.

a. Click B or select View > Well Inspector
from the menu.

Chapter 4 Performing the Plus/Minus Pre-Read Run

New Document Wizard &

Set Up Sample Plate
Setup the zample plate with tasks and detectors,

Use Detector Reporter Quencher Task | Color

+ [ |
¥ E.coi FAM TAMRA Urknown |

ol ol e

< Back Finish Cancel
| | |

New Document Wizard §|

Setup Sample FPlate
Setup the sample plate with tasks, quantities and detectors,

Use Detector Reporter Quencher Task

I\i
-
]
g

[ FAM TAMRA,

| 2 3 4 5 3 7 s 3 w | n 12
A |Em OF [ OO ©DE IR O EE
N [0 1 ) ) ) ) ) ¢ ) ¢ ) |

Jmmmmmﬂmmmmmﬂmm
< Back | | Finish Cancel

Note: To enter sample names without using
the Well Inspector, click-drag to select
wells, then type the sample name.

b. Click-drag to select replicate wells.

c. Type the sample name.

-8 X
MNAC
[0 ® | w | u | 12

i} o o m m
| -] ]
B [ ——————— ]
Wellsh A14AR
% Sarvpie N
Use
m
olfF ‘[I
ﬁ Usel Detector ‘ Reporter ‘ Quencher Task | Color
v | F[PC WIC TR TG
% ¥ |E.cali FaM TAMRA WTC
A Detech reem oo y
U] Jul
o ]

==
=
2=
[- IS
=
=
=S =E
=
=

=]
==
==
- [=]
- [E]
[- =]
5}
=a
€}
==
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d. Accept the default setting (ROX"™) for the
Passive Reference, ROX dye.

e. Repeat steps b through ¢ until you name all
wells.

f. Click &4 to close the Well Inspector.

IMPORTANT! If your experiment does not
use all the wells on a plate, do not omit the
wells from use at this point. You can omit
unused wells after the run is completed. For
more information about omitting wells,
refer to Online Help.

Note: You can change the sample setup
information (sample name, detector, task)
after a run is complete.

g. Verify the information on each well in the
Setup tab.

Example Experiment

Chapter 4 Performing the Plus/Minus Pre-Read Run
Creating a Plus/Minus Plate Document

I Vifell Inspecton |§|
Wwiell(s): A1-A6
Sample Mame:  [NAC
Use Detector Reporter [ Quencher Task Color
W Irc wIC TAMRA MNTC
[ |E.cal Fam TAMRA MNTC
™ Omitwel .
Passive Reference:
Add Detector... Femove Clase ROX hd

The pre-read plate document we created with controls and samples is shown in the picture below. We selected two
detector tasks for each well, one for the target and one for the IPC. There are three possible combinations shown below:
the NN box is the NAC (no target template, plus blocked IPC), the NI* box seen below is the NTC (no target template plus

IPC), and the Ul box is the unknown sample plus IPC.

e d SR EEHE »E » T

[ Setup Y instrument ¥ Resuns \
Plate
2 ] [T

ik Ei-

m m

o o
Unknown | Unknown | Lrknown | Unknown | Unk

m m m

o o o o
LironcrveTy LirdoracrveTy Lirdoracrsen Lirmacreen Lird:

m | m m

o o o o

|
LY AT HAC WAL HAC HTY NG
1] 1| 1| @ @ @
g @0 @ @ @® o
Urdmorsens  Unimgsn | Uniingesny | Linlngrsny | Linincrans
y (8 @ @ o
m Uringws  Uninown | Uninown | Usinown | Uringan
m m
o

L=

fureets | LFknown | LIFkrden
m m
o o

nown | Unknoeen | LURRneeny
.

Uik i

BE; @
3
3

Notes
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Performing the Pre-Read Run

Performing the Pre-Read Run

1 . Select the Instrument tab. £ Setup Yinstrument ¥ Results
Instrument Cantral Temperature
[ Toieod | Estmated Time Remaining (il Sample: Heat Sink
2. Accept the default value for sample volume. Eover Block
Status: B Stage: Rep:

Time [mm:ss] Step:
State:

Thermal Cycler Protocol

Themal Profile | Auta Increment ]

600

| Help

Settings

Sample Yolume (L] 50
Run Mode

Data Collection [ =l
3. Select File > Save, type Plus Minus Pre-Read - PIK
for the plus/minus plate document, then click Sove i [ 505 Docamerts = e
Save.
(Optional) If you want to use this plate document gﬁiﬁﬁ?@
again, save it as a template document. Select File ©
> Save As. In the Save in drop-down list, Deckiop
navigate to Applied Biosystems\7300\7500\ o
-/

7500 Fast System\Templates. Type a File
name, then select Save as type: (*.sdt).

tdyp Documents

Computer

4

My

My Metwork File: name: ‘P\us Minus Pre-Read j Save |
Places
Save as type: ‘SDS Docurnents " sds] j Cancel
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Performing the Pre-Read Run

4. Load the reaction plate into the instrument.

Note: The Al position is in the top-left side of
the instrument tray.

Well A1 7300/7500 system:
Notched top-right corner
for standard plates

7500 Fast system:
Notched top-left corner
for Fast plates

5. Click Pre-Read. Tnstrament
Instrument Cantral T emperature
During the pre-read run, the instrument collects [Cored | Estinaled Tine Renaining (b serie (I
Over IOCK:
one fluorescence scan per well. e | - - —
As the instrument performs the run, it displays e o) oz

status information in the Instrument tab. After
the run is finished, the status values and the
buttons are greyed out, and a message indicates
whether or not the run is successful.

6. Select File > Close.
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STANDARD Creating a Plate Document for Sample Ampilification

Creating a Plate Document for Sample Amplification

Benefits of
Real-Time
Amplification

Using AQ Plate
Documents for
Amplification

Detector Tasks

28

Because the plus/minus assay is an end-point assay, you can amplify the target
sequences offline using any thermal cycler. However, using the 7300/7500/7500 Fast
system to amplify the target sequences provides real-time PCR data. After the
plus/minus samples are analyzed, you can study the amplification plots if you observe
questionable calls or observe no data for a well.

You create and use Absolute Quantitation (AQ) plate documents to store real-time data
for plus/minus assays. Because the AQ plate document is used only to amplify target
sequences (not to quantify the PCR data), you do not need a standard curve for the AQ
plate.

For AQ plate documents, there are three types of tasks:

Task Symbol Apply to...
Unknown ‘m Detectors of wells that contain target sequences.
Standard E Detectors of wells that contain samples of known
quantities.
NTC ‘m Detectors of negative control wells that contain no
template.

The task label “unknown” is used for both IPC and the target samples.
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To create a new AQ plate document:

1.

Select Start > All Programs > Applied
Biosystems > 7300/7500/7500 Fast System >
7300/7500/7500 Fast System Software () to
start the 7300/7500/7500 Fast SDS instrument
software.

In the Quick Startup document dialog box, select
Create New Document.

In New Document Wizard Assay drop-down list,
select Standard Curve (Absolute
Quantitation). Accept the default settings for
the Container and Template (96-Well Clear and
Blank Document).

Note: A standard curve is not necessary for a
non-quantitation amplification run.

In the Plate Name field, type Plus Minus
Amplification.

Click Next>. A list of detectors is displayed in
the New Document Wizard.

Chapter 5 Generating Amplification Data =
. o . Q N
Creating a Plate Document for Sample Ampilification STANDARD
Quick Startup
Select the quick startup document mode
Create New Document... I
Open Existing Document... |
Fecent Document(s] :
1.
2
&
4
Cancel |
New Document Wizard El
Define Document
Select the assay, container, and template for the document, and enter the aperator name and comments
Agzaw ‘Standard Curve [absolute Quantitation) j
Container: |36-4/ell Clear =l
Template: ‘E\ank Document j Browmse...
Flun Made: | Standard 7300 -]
Operator: ‘Administralor
Comments:
Plate Name: |Plus Minus Amplification]
Next > Finish Cancel
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//J‘
STANDARD

6. Select the detectors to add to the plate document.

a. Click to select a detector. (Ctrl-click to
select multiple detectors, for example IPC
and E. coli.)

b. Click Add>>. The detector(s) are added to
the Detectors in Document list box.

IMPORTANT! Ensure that the reporter dye for
the target detector is different from the reporter
dye for the IPC detector, which is VIC® dye.

Note: The TagMan® Exogenous Internal
Positive Control Reagents kit uses an IPC
VIC dye-labeled probe with TAMRA™ dye-
labeled quencher.

Note: To remove a detector in the Detectors in
Document window, select the detector, then click
Remove.

c. Click Next.

7. Select six wells on the plate document for the no
amplification control (blocked IPC and no target
template).

a. Select wells A1-A6.

b. Select the target detector by checking the
Use box next to it.

c. Select Task > NTC. An N appears in the
well.

d. Select the IPC detector by checking the Use
box next to it.

e. Select Task > NTC. A second N appears in
the well.

New Document Wizard El
Select Detectors
Select the detectors you will be using in the dacument.

Find: j j Passive Reference: |AOX
Detector Hame | Description | Reporter | Quenche A Detectors in Document
Interns I IPC

7 E. col
ACYR1 Fatd (none)
ACWRZ Fatd [none) Remave
CCr2 Fatd [none)
D30 Fam (none)
FizF21 Fan [none)
FLT4 Fan [none)
FAP0H FAM [none)
GAPDH-YIC FAM (none)
GTF2B Fam (none)
TR Find frones
New Detector.
< Back Mest » Finish Cancel
Hew Document Wizard E|
Setup Sample Plate
Setup the sample plate with tasks, quantities and detectars,
Use Detector Reporter Quencher Task ‘ Quantity Color
e irc <] —
V. coi Fam TAMRE, Orknomn ]
NTC
>
| I 4 | s 6 | 7 | 8 [ s | w | mn | 2|
S ) 0 0 4 O O
5]
<
]
]
Fl
s
(|

< Back ‘ Finish Cancel
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8. Select six more wells on the plate document for
the no template control (IPC but no target
template).

a. Select wells A7-A12.

b. Select the target detector by checking the
Use box next to it.

c. Select Task > NTC. An N appears in the
well.

d. Select the IPC detector by checking the Use
box next to it.

e. Select Task > Unknown. A U appears in
the well next to the N.

9. Select all remaining wells for the unknown
samples (IPC template and target template).

a. Select wells B1-H12 by click-dragging
across all empty wells.

b. Select your Target detector by checking the
Use box next to it.

c. Select Task > Unknown. A U appears in
the boxes.

d. Select the IPC detector by checking the Use
box next to it.

e. Select Task > Unknown. Another U
appears next to the target U.

10. Click Finish.
The 7300/7500/7500 Fast SDS software creates
the plate document.

11. Enter sample names for each well.

a. Double-click one well to open the Well
Inspector, or select View > Well Inspector.

Chapter 5 Generating Amplification Data

L v
Creating a Plate Document for Sample Ampilification STANDARD
. New Document Wizard &|

Setup Sample Plate
Setup the sample plate with tasks, quantities and detectars,

Use Detector Reporter Quencher Task | Quantity Color
)

¥ E.cai F A TAMRA [ ]
< >
J 2 3 4 5 (3 i & 9 10 " 12
J 00 mm
B
3
o]
E]
Fl
S|
[

< Back. | | Firish Cancel ‘
New Document Wizard gl

Set Up Sample Plate
Setup the sample plate with tasks, quantities and detectors.

Use Detector Reporter Quencher Task | Quantity Color
Uninown = |
Unknown ||

W E.col FAM TAMRA,

< >

| 2 3 4 5 5 7 s 3 1w | n 12
A Of OO DO Do OE OE OO DO DE DOf $E
(7 [ 1191 I 1] ) 1 I U

Jmmmmmmmmmmmm
< Back ‘ | Finizh I Cancel |

Note: To enter sample names without using
the Well Inspector, click-drag to select
wells, then type the sample name.

b. Click-drag to select all replicate wells for
that sample.

-8 X
MAC
[ ® | w | u | 1
o ;'ﬂ III m
o -]
ﬁ = e = = = - o s o =
. § B
% ammple Name:  [MAS
m Use Detector | Reporter | Quencher | Task
o [ﬂ:_i_mﬂ-
FoEea  FAM TAMRA |
ﬁ Use | Detector ‘ Reporter ‘ Quencher‘ Task | Color
e | FRC YIC TAMRE WTE
Eﬂ T V¥ |E.coli Fahd TAMRA WTC
m jul Ju uf Juf uf uf uf U]
o L] o o a o o o o
m m m jul m ul m m m
L | o o o ] o o o o I II
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c. Type the sample name in the Well
Inspector. The information appears in the
selected well(s).

d. Accept the default setting (ROX"™ dye) for
the Passive Reference, ROX dye.
Optionally, you can change the detector task
and Passive Reference dye.

e. Repeat steps b through d until all wells have
names.

f. Click E to close the Well Inspector.

IMPORTANT! If your experiment does not
use all the wells on a plate, do not omit the
wells from use at this point. You can omit
unused wells after the run. For information
about omitting unused wells, refer to the
Online Help.

g. Verify the information about each well in
the Setup tab.
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Performing the Amplification Run STANDARD
Performing the Amplification Run
1. Select the Instrument tab. St Yinstrument Vrsaurs
Instrument Contral Temperature
By default, the standard PCR conditions for the | St e s o et Hearoric
. OVEL DCK:
PCR step are displayed. —=2 | - e —
Time [m;;se]: Step:
Thermal Cycler Pratocal
Thermal Profile 1 Auta Increment ]
e [T mone [T mepe (@]
=
sddCyce|  Adikoid | addstep | ‘dd Dissaciation Stage Help
Settings
Sample Yolume [pL) ’59—
Run Mode e —
Data Collection | Stage 3, Step 2 (50.0 @ 1:00) |
Times and Temperatures
Initial Steps PCR (Each of 40 cycles)
AmpErase® UNG Activation AmpliTaq Gold® DNA Melt Anneal/Extend
Polymerase Activation
HOLD HOLD CYCLE CYCLE
2min @50 °C 10 min @ 95 °C 15sec @ 95 °C 1 min @ 60 °C
2. Verify the:
+ Sample volume — 50 uL (20 uL for the Fast
system).
* Run Mode (for example, Standard 7300).
33
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Z Chapter 5 Generating Amplification Data

STANDARD Performing the Amplification Run

3.

34

Select File > Save, then click Save to retain the
name you assigned when you created the plate
document.

Load the reaction plate into the instrument.

Save As

D

My Recent
Documents
(

Desktop

My Documents
My Computer
My Metwork
Flaces

e
Save in |l’f} 505 Documents ﬂ fj‘ B2~
File name: j l&l
Save as lype: ‘SDS Documents [* eds] j Cancel

Note: The A1l position is in the top-left side of
the instrument tray.

Click Start.

As the instrument performs the PCR run, it
displays real-time status information in the
Instrument tab and records the fluorescence
resulting from cleavage of TagMan® probes in
the presence of the target sequences.

After the run is finished, the status values and the
buttons are grayed-out, the Analysis button is
enabled ( j. ), and a message indicates whether or
not the run is successful.

All data generated during the run are saved to the
plate document that you specified in step 3, and
this data can be analyzed later for
troubleshooting purposes.

To view real-time PCR after the run is finished,
click the Analysis button k=, select the Results
tab, select the Amplification Plot tab, then select
all wells in the upper left box (next to Al).

Note: You can change the sample setup
information (sample name, detector, task) after a
run is complete.

=1 el A1
J

7300/7500 system:
Notched top-right corner for
standard plates

7500 Fast system:
Notched top-left corner
for Fast plates
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Chapter 6

Performing the Plus/Minus Post-Read
Run

Introduction

Perform the See page 36
Post-Read Run

—

kKT 2 Designing a
Plus/Minus
Experiment

—

Setting Up the
Reaction Plate

\ 4
View
Plus/Minus L
Results
Performing the
Plus/Minus
Pre-Read Run
[~ Generating
STANDARD Amplification
1 pata \ 4
Export
Plus/Minus SED[EEE
Plate Data

Performing the
Plus/Minus
Post-Read Run

Notes
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Performing the Post-Read Run

Performing the Post-Read Run

Open the pre-read plate document.

1. Select the Instrument tab. nstrument
Instrument Control Temperature
I:I Estimated Time Remaining (hiwmm]: Sample: Heat Sink.
Caver: Block:
g Cycle
Status: Stage: Rep:
Time [rmm:es] Step:
State:
Thermal Cycler Protocal
Thermal Profile | &uto Increment
£0.0
| ‘ Help
Settings
Sample Volurne (L] 50
Fun Mode
Data Collaction [ =l

2. Accept the default value for sample volume.

3. Select File > Save As, type the name . . —n PR
Plus Minus Post-Read for the plus/minus plate SR RI[© 555 Domerers | o -
document, then click Save. .

iy Recent
Documerits
7—[_
Desktop
=/
My Documents
My.E.omputel
MyPr‘iect;ork File narne: |P\us Minus PogtRead j Save |
Save az lype: |5DS Documents [".sds) j Cancel

36 Plus/Minus Assay Getting Started Guide for 7300/7500/7500 Fast Systems



Chapter 6 Performing the Plus/Minus Post-Read Run
Performing the Post-Read Run

4. Load the reaction plate into the instrument.

Note: The Al position is in the top-left side of
the instrument tray.

Well A1 7300/7500 system:
Notched top-right corner
| for standard plates

7500 Fast system:
Notched top-left
corner for Fast plates

5. Click Post-Read.

After the run is finished, the status values and
buttons are grayed-out, and a message indicates
whether or not the run is successful.

6. Click the green analysis button () to start
analysis.

All data generated during the run are saved to the
plus/minus plate document that you specified in
step 3.
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Performing the Post-Read Run

Example Experiment
In the example plus/minus experiment using an IPC, the pre-read run was subtracted from the post-read run to
account for background fluorescence. Post-read results for the presence of £. coli are displayed in the
: W\ 7 . : ”

Results > Plate tab. For an explanation of results see “Viewing Plus/Minus Results” on page 39.
MAC MAC MAC MAC MAC hAC NTC NTC NTC NTC NTC NTC

m ] ] ] ] ] ] ] 1] o o

[r4 1] 1] 1] n] -] -] -] m m m
Linknown Linknown Linknaswn Lnknawn Unknown Unknown Unknown Unknown Unknown Unknown Unkniown Unkniown
m - e m ¢ M ¢ m ¢ m o UL e M [ i+ M
L] L] ] ] ] 1] 1] 1] 1] 1] o o
Lnknown Linknaown Linknasn Linknawn Unknowen Unknown Unknown Unknown Unknown Unknown Unknown Unknawn
Imw mo m ) m m m m o m o M m i+ m i+ m i+
L] ] ] ] ] a a a a 1] ] ]
Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown
Imw me m ) m ) m ) m ) m m M m i+ m i+ M)
L] ] ] ] ] a a a a 1] ] ]
Unknoswn Unknoswn Unknown Unknown Unknowen Unknowen Unknowen Unknown Unknown Unknown Unlknown Unlnonayn
Imm U IS] V1! IS M M I M mo Mo me me
L] ] ] ] ] a a a a 1] ] ]
Unknown Unknown Lnknawn Linknawn Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknowwn
Imw (U IS] V! V! M- Ul Ul Ul LIS U] m mo
L] ] ] ] ] 1] 1] 1] 1] (1] 1] 1]
Unknown Unknown Lnknawn Linknawn Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknowwn
Imw meo - - - - M- - UL (U ] U 1] U 1]
L] ] ] ] ] 1] 1] 1] 1] 1] ] ]
Lnknown Lnknown Lnknawn Lnknawn Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknawn
M Mme mo M M M M Mo M (U] mo mo
L] L] ] ] ] 1] 1] 1] 1] 1] o o
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Viewing Plus/Minus Results

Viewing Plus/Minus Results

Results

Calling
Unknowns
Using IPC

The Plate Tab

After completing the plus/minus post-read run, the SDS software compares the
relationship between the spectral changes in the unknown samples and the control
reactions defined previously, NAC and NTC. An IPC threshold is calculated from the
NAC control reactions, and the target threshold is calculated from the NTC control
reactions. The target threshold is used to determine amplification of the unknown sample
signal for each well. The IPC threshold is used to determine amplification of the IPC
signal in each unknown sample well.

To call the unknown samples, the SDS software compares the normalized reporter signal
of each unknown sample to the target threshold and IPC sample to IPC threshold. The
results are determined as follows:

+ If the unknown sample signal is above the target threshold, then the call is
positive (+).

+ If the unknown sample signal is below the target threshold, the SDS software
compares the IPC sample signal to the IPC threshold as follows:
— If IPC sample signal is above the IPC threshold, then the call is negative (-).

— If IPC sample signal is below the IPC threshold, then the call is
undetermined (?).

When the post-read is complete, select the Plate tab on the Results page to display the
plus/minus calls for the presence or absence of the target sequence for each well.

Setup ¥ Instrument ¥ Results
/ Plate { Specira \/ Report
1 ] 2 ] 3 ] 4 ] 5 ] 6 ] [ ] ]
A |nac NAC NAC NAC NAC NAC NTC NTC
B | Unknowwn Unknown Unknown Unknown Unknown Unknown Unknown Unknown
U] U] U] U] U] U] U] U]
L] L] L] L] L] L] L]
T | Unknawn Unknawn Unknawn Unknawn Unknawn LRk LRk LRk
) M ) ) ) ) ) )
L] L] L] L] L] L] L] L]
D | Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown
U] U] U] U] U] U] U] IS
L] L] L] L] L] L] L] L]
E | Unknowwn Unknown Unknown Unknown Unknown Unknown Unknown Unknown
U] U] U] U] U] U] U] U]
L] L] L] L] L] L] L]
[F | Unknawn Unknawn Unknawn Unknawn Unknawn LRk LRk LRk
) ) ) ) ) ) ) )
L] L] L] L] L] L] L] L]
G | Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown
U] lu[S] U] U] U] U] U] IS
L] L] L] L] L] L] L] L]
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Viewing Plus/Minus Results

The following Example Experiment boxes show the amplification plots of each type of
result (NAC, NTC, plus (+), minus (—), and undetermined (?)).

Note: The amplification plots are obtained from the AQ plate document used to amplify
the samples in the 96-well plate.

Example Experiment

The image below displays the amplification plot for well A1, the No Amplification Control (NAC), which contains blocked
IPC and no target template. This plot demonstrates that there is no amplification for IPC or the E. coli target sequence.

Setup ¥ Instrument ¥ Results
Plate ¥ Spectra ¥ Component i ion Plot \(' Standard Curve )"Dlasm:lalmm Y Report

Delta Bn vs Cycle

0ot

Data: |DelaRnvs Cycle  » 1

Detector [l ¥ A | HAC
o e e [ toster Cokn =] 1]

1]

Analysis Settings

000 & Aol |
/  ManuslCt Well A

No E. coli present

Delta Rn

Start [cycle]: | Aut . .
e Blocked IPC, no amplification
End [cyels]: [futo

-0.00 —‘

-0.01
12345678 3101112131415161718192021222324252627 28293031 323334353637 383940

Cyecle Number
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Viewing Plus/Minus Results

Example Experiment

The image below shows the amplification plot for well A10, the No Template Control (NTC), which contains IPC but no
target template. This plot demonstrates a positive amplification curve for IPC and no amplification for the E. coli target
sequence.

Instrurent ¥ Results
ification Plot Y Standard Curve ¥ Dissociation ¥ Report y | 10
Delta Rnvs Cycle A | HTC
0.08 i
Data: |DelaRnvs Cycle  »
— 1 Well A10
Detectar: | &1l hd
0.05 Line Calar: | Detector Color v
04 Analysis Settings
& Auto Ct
" Marual Ct
IPC*

0.03 Threshald; |(mixed]
c
= &
=
k]
= 0.02 €

Start [cpcle): |Auto
- End [cyele}. [Auto
0 [ ,
No E. coli present
-0.01

12345678 91011121314151617 18192021 222324 242627 28293031 323334353637 383940

Cycle Number

Example Experiment

The image below shows the amplification plot for unknown sample well G2, which displays a negative (-) result. The sample
is negative because the amplification for the E. coli target sequence is less than the target threshold, while the IPC sample
signal is above the calculated IPC threshold defined by the SDS software.

Setup ¥ Instrurment YResuns

Plate ¥ Spectra ¥ Component ¥ Amplification Plot Y Standard Curve ¥ Dissociation ¥ Report 2
Delta Rn ws Cycle
028 G | Unknowwn
Data: [DeltaRnws Cycle = m ( j
Detectar: [All h
0.24
Line Color: |Detector Color = |
0.20
Analysiz Settings
* Auto Ct
a6  Manual Ct
Thisshold: [[mised)
& IPC Well G2
-
o 012
g (g
0.08 Start [eycle): [Auto
End [cycle): [Auto
0.04
= : No E. coli present
o
0.04

1234567 8 9101112131415161718192021 222324252627 28293031 323334353637 383840

Cygle Mymber
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Viewing Plus/Minus Results

Example Experiment

Setup ¥ Instrument ¥ Results
Plate ¥ Spectra ¥ Component Plot \(' Standard Curve )"Dlasm:lalmm Y Report
Delta Bn vs Cycle
070
Datar |DeltaRnws Cpcle
Datectar: | &)l hd
0.60
Line Color: | Detector Color = |
va Analysis Settings
+ Auta Ct
0.40 " Manusl Ct
Pl Threshnld |mixed]
c
= 0.30 o
a e
020 Start [cycle): [Auta
End [eycle] [Auta
010
0
-010

12345678 3101112131415161718192021222324252627 28293031 323334353637 383940

Cycle Number

E. coli

IPC

The image below shows the amplification plot for unknown sample well F1, which displays a positive (+) result. The sample
is positive for the E. coli target sequence because it has amplification above the target threshold.

Unknosyn

[+
]

Well F1

Example Experiment

12346567 8 9101112131415161718192021222324252627 28203031 323334353637383840

Cycle Mumber

Setup ¥ Instrument ¥ Results
Plate ¥ Spectra ¥ Component Plot \(' Standard Curve )"Dlasm:lalmm Y Report
Delta Bn vs Cycle
0.06
Data: [DeltaRnws Cycle =
Detectar: [All h
0.05 Line Colar: | Detector Color_x
» S IPC
" Auta Ct
* Manual Ct
003 Thieshold: |0.032372
&
= " Auto Baseline
2 - & Manual Baseline:
Start [cycle) [3
End (eyclel [15
0.01 :
E. coli
0 oo |
-0.01

The image below shows the amplification plot for unknown sample well B9, which displays a questionable (?) result. The
unknown sample is labeled with a question mark (?) because the unknown sample signal is below the target threshold and
the IPC sample signal is below the calculated IPC threshold defined by the SDS software.

Unknosyn

M
1]

Well
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Exporting Plus/Minus Plate Data

Note: For more information on analyzing the
amplification data and your plus/minus results, see
Appendix B, “Viewing Amplification Data,” on
page 49.

Exporting Plus/Minus Plate Data

You can export numeric data from plus/minus plates
into text files, which can then be imported into
spreadsheet applications such as Microsoft Excel®.
You can export graphs as a Microsoft® PowerPoint®
presentation or as JPEG files.

Note: You must have PowerPoint installed for the
export graphs to PowerPoint feature to work.

1. Select File > Export, then select the data type to

export:
*

° Sample Setup( -tXt) File View Tools Instrument  Analysis  Window  Help

« Calibration Data (*.csv) | [ mew i F] | am R
Open... Chrl+0

» Spectra (*.csv) = [

)

+ Component (*.csv) | T Cirki5 [ Task

Save As...

* Rn (*.csv)
* Results (*.csv)

Refer to the Online Help for information about
the export file types.

Revert To Saved...

Import Sample Setup Chrl+I

Export

‘Wiews Exported Results,

Sample Setup...
Calibration Data...

Page Setup... Spectra. ..
Prink Preview Campanent. ..
Prink. .. Ctrl+P Rn...

Exit Results. ..
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Exporting Plus/Minus Plate Data

2. Type a file name for the export file.

Select Sample Setup Export File @
R Save in: 505 Documents | &= i
Note: The name of the dialog box depends on . = : dess
the type of data you selected to export. EG)
Do
=
3. Click Save. €,
Desktop
To export data for selected wells and/or report ',
columns to a spreadsheet application: My Documents
1. Select File > Export > Results. y Cf
[ Computer
2. Enter a file name for the export file. "3)]
. ' - MyPll\lazl;vsurK File name: Eiarn leSpectrab ¥ [ j Save |
3. Click Save. The Export Settings dialog box Saveastype | Sample Setup Export Fie | Cancel
opens.
4. (Optional) Select export settings: . -
(Op ) P & Export Settings §|
e Export only selected wells —
* Apply Report Settings for Da.ta Columns ™ Export orly selected wells
to export the columns selected in the _
“Report Settings” dialog box (see “Report [ Apply Report Settings for D ata Columng
Tab” on page 55).
) ] | Cancel
5. Click OK.
To export graphs to PowerPoint:
1 . Select TOOlS > Graph EXpOl‘t > All tO @ File View | Tools Instrument Analysis  ‘Window Help
PowerPoint (or right-click any graph or plate, | [ & | RunbstManager... th:+5hift+R
. Detector Manager... Chrl+K
then select Export All To PowerPoint). S;::; - Managegrm CMIL
. . e Manager... tl
The All to PowerPoint option exports Well | Sa Zy Mts tgt_ S Task Cal
screenshots from all tabs (except the Gr:ph SEtunggs,::'
Results > Report tab) of the active file. E.Ttw“;e”t;”fm:a“m---
liEer C_onriguration

Graph Expart: As JPEG... Chrl+a
To PowerPoint
All to PowerPaink

Note: To export only the current view, select Tools >
Graph Export > To PowerPoint in any view (or
right-click any graph or plate, then select Export To
PowerPoint).

2. When prompted, click OK to export to
PowerPoint. PowerPoint opens and displays your
presentation.

Note: Title and document information slides are
automatically added to your presentation.
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Exporting Plus/Minus Plate Data

3. (Optional) In PowerPoint, modify your
presentation.

4. In PowerPoint, click =l (Save) to save your
presentation.

To export plate views or graphs as JPEG files:

1. Select Tools > Graph Export > As JPEG
(alternately, right-click any graph or plate, then

select Export as JPEG).
The Export as JPEG dialog box opens. Pxport A< JPEG ®
Select images you wauld like o save as JPEG files: Select Al Clear &1
Note: In the Export as JPEG dialog box, you can Diaeis s o3 Sotats Spoctabo e
change default file names, select image resolution, SR b g

and select which plate views or graphs to export, and
where the file(s) are saved. Refer to Online Help for
more information about this dialog box.

Type in foldet path ihere you would like to save the JPEE fles:

C:hpplizd Binsystems\SDS Documents Browse
: Image Options
2_ Click OK. He e Note: The screen may ficker whiks the system is generating and saving the JPEG fles. If it
heppens, wait untl the fickering stops and the status in the lower right comer of the main
% Mormal Resolution [Screen] window saps "Export complete”.
" High Riesolutizn (Priner) Cancel
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Creating Detectors

Before you can use a plate document to run a plate,
create and apply detectors for all samples on the plate.
A detector is a virtual representation of a gene- or
allele-specific nucleic acid probe reagent used for
analyses performed on instruments.

To create a detector:

Detector Manager, gl
Detector List
1. Select Tools > Detector Manager. Find:| A -
Detector Hame | Description | Reporter | Quencher | Color Hotes Last Mod
W WIC AMRA, 200341012 16
Note: A plate document (any type) must be open i T E—— SO0SI0N S 08:
GTF28 FAM tnone) 2003/09/15 08:
before you can access the Tools menu. o i e
GAPDH-VIC FAM tnone) 2003/09/15 08:
GAPDH Fan (none) | | 20030915 08:
FLT4 FAM tnone) 2003/09/15 08:
2. Select File > New. FGF21 Fan tnone) 200310315 08

20 012 16
CD3D Fan [{ 200303115 08:

cer2 FAM (none) 20030515 08:
ACVRZ Fan (none) || 2003095 08
BTWRA Fahd frnne’t 2N03N9M S N& v

Add Ta Plate Document Help

Mew

Duplicate. .. Dane

= Add to Plate Document

Import. ..
Export. ..

Clear

Clear all
Properties...
3. Enter a name for the detector. i o X
. — 3
IMPORTANT! The name of the detector must be = |
unique and should reflect the target locus of the Desciiptor: | —— 4
assay (such as IPC or E. coli). Do not use the .

same name for multiple detectors.
Quencher Dye:

Calar:

4. Optionally, click the Description field, then Notes:
enter a brief description of the detector.

Create Anather | (] 8 | Cancel
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Example Experiment

In the Reporter Dye and Quencher Dye drop-down lists, select the appropriate dyes
for the detector.

Note: The dyes that appear in the Reporter and Quencher Dye lists are those that
have been previously entered using the Dye Manager. If the dye that you want to
use does not appear in a list, use the Dye Manager to add the dye and then return to
step 5 in this procedure. Refer to the Online Help for more information.

Click the Color box, select a color to represent the detector using the Color dialog
box, then click OK.

Optionally, click the Notes field, then enter any additional comments for the
detector.

Click OK to save the detector and return to the Detector Manager.

Repeat steps 2 through 8 for the remaining detectors.

. In the Detector Manager, click Done when you finish adding detectors.

In the example plus/minus experiment, a detector was created for the E. coli target, and another was created for the IPC.
The E. coli detector was assigned a blue color and IPC a black color.

48

Note: When creating detectors, you use the reporter dye and quencher information (and
optionally, the gene name or symbol for the sample name). You can view the contents in
a spreadsheet program, such as Microsoft® Excel.
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Viewing Amplification Data

Configuring Analysis Settings

Before you analyze, specify parameters to enable
auto-baseline and auto-threshold calculations.

Unless you have already determined the optimal
baseline and threshold settings for your experiment,
analyze data twice: first using the automatic baseline
and threshold feature of the SDS software (Auto Cy),
and again after determining the optimal baseline and
threshold for your data.

To specify analysis settings:
1. Click IE or select Analysis > Analysis Settings.
2. In the Detector drop-down list, select All.

3. Select Auto Ct to set the SDS software to
automatically generate baseline and threshold
values for each well in the study.

Note: After analysis, you must verify that the
baseline and threshold were called correctly for
each well. Alternatively, you can select Manual
Ct and specify the threshold and baseline
manually. For more information about manually
adjusting C, refer to the Online Help.

Analysis Settings - Absolute Quantification
Ct Analysiz

Detectaor: |AII

[

+ Auta Ct
" Manual Ct

Threshold: |0.728583

e

i Start [cycle]: |[Auta

ll— Usze Spstem Calibration

End [cycle) [Auta

Apply

Ok & Heanalyze| QK | Cancel
|
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Appendix B
Configuring Analysis Settings

50

4. (Optional) Select Use System Calibration to use the calibration files that are stored
on the computer you are currently using.

Note: If you do not select Use System Calibration, the calibration information
stored in your plate document is used. This information comes from the computer
used for data collection when the plate was run.

For more information about system calibration files, refer to the Online Help.

5. Click OK & Reanalyze.
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Analyzing the Plus/Minus Amplification Data

Analyzing the Plus/Minus Amplification Data

Terms Used in  The following are terms commonly used in quantitation analysis.
Quantitation
Analysis Term Definition

Baseline A line fit to fluorescence intensity values during the initial cycles of
PCR, in which there is little change in fluorescence signal.

Threshold cycle (Cy, The fractional cycle number at which the fluorescence intensity
exceeds the threshold intensity.

Passive reference A dye that provides an internal fluorescence reference to which the
reporter dye signal can be normalized during data analysis.
Normalization is necessary to correct for fluorescence fluctuations
caused by changes in concentration or volume.

Reporter dye The dye attached to the 5’ end of a TagMan® probe. The dye
provides a signal that indicates specific amplification.

Normalized reporter The ratio of the fluorescence intensity of the reporter dye signal to

Ry the fluorescence intensity of the passive reference dye.

Delta R, (AR,) The magnitude of the signal generated by a set of PCR conditions

(AR, = R, — baseline).

The figure below is a representative DNA amplification plot and includes some of the
terms defined above.

Rn

Threshold

‘ No Template Control

0 5 10 15 20 25 30 35 40

Cycle Number

Starting the  To analyze the amplification data [(AQ) plate], click ¥ or select Analysis > Analyze.
Analysis The software generates several types of result views, as described in the following
section.
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Viewing the Amplification Data

Viewing the Amplification Data

About the Results
Tab

Plate Tab

52

In the Results tab, you can view the results of the amplification run, change the
parameters, and reanalyze the data.

The Results tab has seven secondary tabs. Details about each tab are provided in the
Online Help.

« To move between views, click a tab.

+ To select all 96 wells on a plate, click the upper-left corner of the plate.

» To adjust graph settings, double-click the y- or x-axis of a plot to display the Graph
Settings dialog. The adjustable settings depend on which plot you are viewing.

@ File Wiew Tools Instrument Analysis Window Help

e SRk BEE kw2
|/ Setup y Instrument YResuIts\
|.|" Flate YSpectra y Component y Amplification Plot y Standard Curve y Dizzociation YRepon\

Displays the results data of each well, including:

* The sample name and detector task and color for each well.

» A calculated value indicating quantity, ARn, or C;. Quantity is the default. Select
Analysis > Display to select the value to display.

Note: For detectors without standards, the Plate Tab displays “Undet.” (meaning
undetermined).

Setup ¥ Instrument ¥ Results

Plate ¥ Spectra ¥ Camponent ¥ Amplification Plot Y Standard Gurve ¥ Dissociation ¥ Repart

1 ]2 ] s ] e s s |1 ] s ] s ] e | o | 2|
NAC NAC NAC NAC NAC NTC NTC NTC NTC NTC NTC

M| M| M| | | | | | | |

] ] ] ]
knowen | Unknowwn | Unknowen | Unknowen | Unknowen | Unknowen | Unknosen | Unknowen | Unknowen | Unknowen | Unknowen | Unknawsen

m U] m m u|

|| 1] 1] || 1] || 1] || 1] || 1]
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Appendix B
Viewing the Amplification Data

Spectra Tab  Displays the fluorescence spectra of selected wells.

* The Cycles slider allows you to see the spectra for each cycle by dragging it with
the pointer.

» The Cycle # text box shows the current position of the slider.

Setup ¥ Instrument ¥ Results

/Flate ¥ Spectra Y Corpanent ¥ Amplification Plot ¥ Standard Gurie ¥ Dissaciation ¥ Report §

Raw Data

8730

8000

6000

Fluorescence

4000

2000

637

Filters

J Cycle #: [40
40

1 Cycle

Component Tab  Displays the complete spectral contribution of each dye in a selected wells over the
duration of the PCR run. Only the first selected well is shown at one time.

Instrument ¥ Results
Plaie ¥ Specira VC Amplification Plot Y Standard Curve YD\ssnmalmn [Repnn 4
Component
S Bampareriel
I
Ll LT “‘-«-.__\ W
000.00 (|- mEE e e oRox
B v v
I TAMRA
7000.00 .
6000.00
& so0000
c
@
o
@
=4
S 4000.00
i
e
1 | L
el
3000.00 ] pd
™
"
\\
T
2000.00
7‘~...____~_
A -
1000.00 //
U LA
0.00
1 3 & 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Cycles

Double-clicking either axis displays the Graph Settings dialog box.
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Viewing the Amplification Data

Amplification Plot

54

Tab

Allows you to view both real-time and post-run amplification of specific samples. The
Amplification Plot tab displays all samples in the selected wells.

Rn vs. Cycle (Linear)

Instrument Y Results

Plate ¥ Spectra ¥ Companent iification Plot Y Standard Curve ¥ Dissociation ¥ Report
Bn s Cycle
098

Deta[AnvsCyole <]
Deteon [Ecai <]
Line Color [well Color

Analysis Settings
© AutoCt
& Manual Ct

Thieshld: [0.050860

" AutoBaselne

Rn

& Hiarual Baseling;

Stat (cvcke] [3
End eycle} [15

Analyze

-0.02
1234667 8 81011121314161617 1819202122 3334252637 282030 31 323334 35 36 37 38 38 40

Cycle Number

This plot displays normalized reporter (R,) dye fluorescence as a function of cycle. You
can use this plot to identify and examine irregular amplification.

For more information about R, refer to the Real-Time PCR Systems Chemistry Guide
(PN 4348358).

ARn vs.Cycle (Log)

(&} ABI Prism 7000 SDS Software - [E.coli_smplification (Absolute Quantification)] 3
[ Ftet view Tk Instrument  Analysis Window  Help e

Ledab BEE 0?2
sl YResuls |
/Flate ¥ Spectra ¥ Corponent ¥ Amplification Plot Y Standard Curve ¥ Dissociation ¥ Report

Delta Bn vs Cycle

1.0e+000 Date [Dola Fnve Gy =]
% b Fot ]
g Line Color: [well Color =
1.0e-001

Analysis Settings

& Auto Ct
" Manual Ct
1.0e-002
Threshold: |0.113887

& g
£
a r
=]

1.08-003 Start [cycle]: [Auto

End (cycle): [Auto

1.0e-004

Analyze

D4 Unknown
E.coli, Unknown

1.0e-005
13 8 T 9 11 12 15 17 19 21 23 29 27 29 31 33 35 37 39

This plot displays the R, dye fluorescence as a function of cycle. You can use this plot to
identify and examine irregular amplification and to manually set the threshold and
baseline parameters for the run.
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Viewing the Amplification Data

Ct vs. Well Position Plot

—
[B] Fle View Togs Instrumert Ansiysis Window  Help -
Ued &k BEE | »E ?

Instrument

‘Amplification Plot ¥ Standard Curve ¥ Di Y Report §

Ct ws Well Position

[
X

42
a0
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Ling Color: [\l Tl =]
35
n Analysis Settings
B B ~"  Auto Ot
Faeta EEgaE EEg L o efSagn (Mg aafeEs g  Manual Ct
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0
1 4 71012161022262821 34374043 4640526500801646770737670828508801 04

“Well Position

This plot displays threshold cycle (Cy) as a function of well position. You can use this
plot to locate outliers from detector data sets.

Report Tab  Displays data for selected wells in a table format. The data columns associated with the
report are determined by the assay type. For AQ plate documents, the following data
columns are available: Well, Sample Name, Detector, Task, Ct, Std Dev Ct, Quantity,
Mean Qty, StdDev Qty, Filtered, Tm, and three User-Defined columns. Refer to Online
Help for information on configuring the User-Defined columns.

Setup ¥ Instrument ¥ Results
/Plate { Spectra ¥ Companent ¥ Amplification Flot ¥ Standard Curve ¥ Dissociation ¥ Report
1 2 [ 3 | 4 | 5
A Well | Sample Hame | Detector | Task
21 MAC E.coli MTC
21 MAC IPC MTC
A2 MAC E.coli MTC
B ||A2 MAC IPC NTC
A3 MAC E.coli MTC
ik} MAC IPC MTC
24 MAC E.coli MTC
= 24 MAC IPC MTC
A5 MAC E.coli MTC
A5 MAC IPC MTC
A MAC E.cali MTC
] MAC IPC MTC
L= Unknawn E.cali Unknawn
B1 Unknawn IPC IPC
B2 Unknawn E.cali Unknawn
B2 Unknawn IPC IPC
Bl B3 Unknawn E.cali Unknawn
B3 Unknawn IPC IPC

Note: To select the column used to sort the data, click the column heading to sort in
ascending (first and alternating clicks) or descending alphanumeric order.
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Viewing the Amplification Data

Adjusting Graph
Settings

56

In the Report Settings dialog box, you can format the display of the report and how the
report is printed. You have the option (see “Exporting Plus/Minus Plate Data” on

page 43) to apply these report settings when you export data. Refer to the Online Help
for more information.

Standard Curve Report Settings P§|

Report Orientation: " Portrat © Landscape  [Landscape recommended with 9 or more Data Columing)

[rata Colurns Graph(z] ta Print in the Report
el L Iv¥ Raw Spectra Iv Amplification Plot
Sample Mame
Detectar + Portrait + Portrait
E?Sk " Landscape " Landscape
StdDev Ct
Quantity [¥ Diszociation Iv Standard Curve
Igdted%neegty + Portrait + Portrait
Filtered Z " Landscape " Landscape Click Chose Data
Trn
Chooze Data Columing and Ordering... I Colun_ms and
Additional D ata ta Print in the Report Orderlng for more
" Show detector results in detectar colar repor‘t options.

. v Document Comments v Analysis Methods
+ Show grapAwhite rows

¥ Thermal Prafile v Detector Setup
# of White rows - |4

#of Gray rows : |4

(] 8 | Cancel |

Right-click the Spectra, Component, Amplification Plot, or Standard Curve graph, then
select Graph Settings to display the Graph Settings dialog box.

The adjustable settings depend on which graph you are viewing. Refer to the Online
Help for more information.

Graph Settings g|
Real Time Settings Post Run Settings
Y-hgis Auto Scale Minimums -fhis ¥ futa Scale

™ Linear Mikirmurn: |0.0001 = Mitirnurm:

IO i
¥ Log
Mazimum: (10 M awimunm;

Hobis iz autozcaled in RealTime Heobgis ¥ futa Scale
o Mimimum;
~
[ ER e

Dizplay Options
Line width: |2 [1-10)

Defaults ak | Cancel Apply
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Example Plus/Minus Experiment

Overview To illustrate how to design, perform, and analyze plus/minus experiments, this section
guides you through an example experiment. The example experiment, presented here
and in Example Experiment boxes throughout this guide, represents a typical plus/minus
experiment setup. You can use the example experiment as a quick-start procedure to
familiarize yourself with the plus/minus workflow. See Chapters 1 through 6 for detailed
plus/minus workflow procedures.

Description  The objective of the example plus/minus experiment is to determine if an E. coli target
sequence is present or not present in each batch of hamburger meat. The experiment uses
duplex PCR where a set of primers and a VIC® dye-labeled probe for the IPC plus a set
of primers and a FAM™ dye-labeled probe for the target E. coli sequence are run
together in each reaction. The set of primers/probe for detecting E. coli was custom
designed by Applied Biosystems Primer Express® software.

Reactions were set up for PCR using the TagMan® Universal PCR Master Mix and
appropriate primers and probes.

The example plus/minus experiment data and results were generated using a 7300
system by performing;:

* A pre-read run on a plus/minus plate to determine the baseline fluorescence
associated with primers and probes before amplification.

* An amplification run using an AQ plate document to generate real-time PCR data,
which can be used to analyze and troubleshoot the PCR data for the plus/minus
assay, if needed.

* A post-read run using the original plus/minus plate document, which
automatically subtracts the pre-read baseline fluorescence determined during the
pre-read run, then assigns positive or negative calls using the amplified data.
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Example Plus/Minus Experiment
Procedure

Design the experiment and prepare DNA:

1. Design the experiment as explained in Chapter 2.

a. Order the TagMan® Exogenous Internal
Positive Control Reagents kit and the
TagMan® Universal PCR Master Mix.

b. Design the primers and FAM™ dye-labeled
probe set for E. coli detection with Applied
Biosystems Primer Express software.

2. Extract DNA from samples (see “Preparing
DNA” on page 12) using the PrepMan® Ultra
Sample Preparation Reagent with Protocol
(PN 4322547) to obtain a final concentration of
10 ng/uL of DNA for each sample.

3. Prepare sufficient reaction mix (see “Preparing
the PCR Reaction Mix” on page 14) by using the
volumes as listed in the table on the right

ACAUTION CHEMICAL HAZARD.

TaqMan® Universal PCR Master Mix (2X) No
AmpErase® UNG may cause eye and skin
irritation. Exposure may cause discomfort if
swallowed or inhaled. Read the MSDS, and
follow the handling instructions. Wear
appropriate protective eyewear, clothing, and
gloves.

Volume Volume
for one for one .
Item Reaction Reaction ConcIZ:?rlation
(Standard (Fast
plate) plate)
TagMan® 25.0 10.0 1X
Universal
PCR Master
Mix (2X)
10X Exo IPC 5.0 2.0 50 to 900 nM
Mix (IPC kit)
50X Exo IPC 1.0 0.4 50 to 900 nM
DNA (IPC kit)
Target 14.0 5.6 50 to 250 nM
primers,
probe, and
deionized
water
Total 45.0 18.0 —
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4. Prepare the reaction plate: i 2 3 4 5 6 7 8 9 10 11 12
a. Pipette 45 uL (18 uL for the Fast system) of A NAC NTC
the reaction mixture into each well of a 96-
well reaction plate.
b. Pipette 5 uL (2 uL for the Fast system) of C
IPC block, TE or water, or unknown sample
into the designated Weﬂs ofa ?6—well plate E Samples
such as the example indicated in the table to (Unknown plus IPC)
the right. (see “Setting Up the Reaction F
Plate” on page 13). G
Note: The final reaction volume in each H
well is 50 uL (20 pL for the Fast system).
c. Keep the reaction plate on ice until you are
ready to load it into the Wells If Add Add
7300/7500/7500 Fast system. preparing... | (Standard plate) @ (Fast plate)
Al to NAC# 5 pL of 10X Exo 2 uLof 10X
A6 IPC Block Exo IPC
Block
A7to | NTGCS 5uLof IXTEor | 2uLof1X
A12 H,O TE or H,O
Bito | U* 5 uL of sample 2 L of
H12 being tested for sample
E. coli being
tested for
E. coli

¥ No Amplification Control — Well contains no target template and
no IPC.

§ No Template Control — Well contains no target template, only IPC.

# Unknown — Well contains both target template and IPC.
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Perform the pre-read run:

1. Create a plus/minus plate document:

Follow the instructions as described in
Chapter 4 Brieﬂy, Quick Startup

Select the quick starup document mode
a. Select Start > All Programs > Applied
Biosystems > 7300/7500/7500 Fast System
>7300/7500/7500 Fast System Software
() to start the 7300/7500/7500 Fast SDS Bt |

SOftWare Fecent Document(s] :
1.

Create Mew Document... I

b. In the Quick Startup document dialog box, 2
select Create New Document. 3
4

Cancel |

c. In the New Document Wizard, select T — &
Plus/Minus in the Assay drop-down list. Define Document

Select the aszay, container, and template far the document, and enter the aperatar name and comments.
d. In the Plate Name field, type Plus Minus e [
s5al | PlusMinus
Pl‘e-Read, then Cllck NeXt Container. |96 Well Clear

Template: |B\ank Document

Browse. .

Lol Lol Lol L]

e. Add detectors to the plate document (see
Appendix A, Creating Detectors on
page 47) then click Next.

Fun Mode: | Standard 7300

Dperator |Adrmmslralur

Comments:

f. Specify detectors and tasks for each well,
then click Finish.

g. Double-click each well to type the sample Pl Name: [Pl Wi Preiocd
name, then save the document.

I Mext > Finish Cancel

2. Enter the sample names and specify tasks in the
Well Inspector (View > Well Inspector).

IMPORTANT! If your experiment does not use
all the wells on a plate, do not omit the wells
from use at this point. You can omit unused wells
after the run is completed. For more information
about omitting wells, refer to the Online Help.
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3. Perform the plus/minus pre-read run.

Thermal Cycler Pratacal

a. Select the Instrument tab. By default, the ThemalPrale | o cramene|
standard PCR conditions are displayed.

b. Select File > Save, type a name for the
plus/minus plate document, then click Save.

60.0

c. Load the reaction plate into the instrument.
d. Click Pre-Read. | | Help

Settings
Sample Yolume [pL) : 50
Fun s [Sonderizan ]

Data Callection | J
Amplify the DNA:
1. Create an AQ plate document for amplification:
Follow the instructions as described in S ——— 5]
Chapter 5. Briefly, in the New Document
Wizard,
Azzay, |Slandard Curve [Absolute Quantitation) ﬂ
a. Select Standard Curve (Absolute Coneines [Fowal o 3
Quantitation) in the Assay drop-down list. Tempiete: [Blnk Docunent <] Erowe..
. Flun Mode: | Standard 7200 ~|
b. In the Plate Name field, type Plus Minus ot T
Amplification, then click Next. A
Note: A standard curve is not needed for a
non-quantitation amplification run.
Plate Name: [Plus Minus Amplificatiar|
c. Add detfectors‘ ‘to the.plate docume,r’lt (see [ ] o i
Appendix A, “Creating Detectors,” on

page 47), then click Next.

d. Specify the detectors and tasks for each
well, then click Finish.

e. Type the sample names, then save the
document.
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2. Perform the plus/minus amplification run. /5shso Yinstrument {Resuts
Instrument Contral Temperature
a. Select the Instrument tab. [ | Estinaed Tine Renaing i) sance L
Over OCK:
b. Select File > Save, type a name for the AQ o g R
plate document, then click Save. ine e e
c. Load the reaction plate into the instrument, e
then click Start. memPlte | otromrent]
. Reps reps: [T e
By default, the standard PCR conditions for =
. =]
the PCR step are displayed. /e =
0.0
. . . 50.0
After the run, a message indicates if the run =
is successful, or if errors were encountered.
AddCycle|  AddHod | addStep | Add Dissociation Stage Help
Settings
Sampletoume (uL):  [50
Run Mode: Standard 7300 A
Data Collestion [Stage 3, Step 2 (50.0 @ 1.00] ~|
Perform the plus/minus post-read run:
1. Open the plus/minus pre-read plate document, Fetup Yimstrument YResuts
. Instiument Control Temperature
then use it to perform the post-read run. (See L —— Somple Heat Sirk
“Performing the Post-Read Run” on page 36.) o plok
Status; vee Stage Fep:
a. SeleCt the InStrllmeIlt tab. Tirne: [rnm: 5] Step:
State:
b. Select File > Save As, type a name for the S
plus/minus post-read plate document, then Themmal Prfle | o Ircrenent
click Save.
c. Load the reaction plate into the instrument.
60.0
d. Click Post-Read.
e. Click or select Analysis > Analyze.
Click the Results tab to view results for | | Hele
each well. S
Sample Yolume [pL] : ’50—
Run Mode
Data Callection [ =
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2. If you need to troubleshoot the plus/minus FRosuls
Plate Y Spectra ¥ Report
“Vi 1 i 1 » [ T 2 [ s ] 4 ] s ] & [ 7 | s
results, see “Viewing the Amplification Data” on - — — — — — — —
o ] ]
page 52. o o o o
B | Unknowen LUnknowvn Unknawn LUnknown LUnknown LUnknowvn Unknawn Lnknowr
[ +x (U] U] M M (U] U] m e
L] L] (1] o o L] (1] (1]
C | Unknowen Unknovvn Lnknown LUnknown Unknowen Unknovvn Lnknown Lnknown
| Mmoo Mo M M Ee Mo mo
L] L] (1] o o L] (1] (1]
D | Unknown LUnknowvn Unknawn LUnknown LUnknown LUnknowvn Unknawn Lnknowr
[ +x (U] U] M M (U] U] m e
L] L] (1] o o L] (1] (1]
E_ Urkniosnn Urkniosnn Unknawn Unknown Unknowen Urkniosnn Unknawn Unknouwn
[+ (U [ m e L 3] L 3] (U [ m e m e
] ] ] o o ] ] ]
F | Unknown LUnknowvn Unknawn LUnknown LUnknown LUnknowvn Unknawn Lnknowr
*) (U] U] M M (U] U] m e
L] (1] o o L] (1] (1]
G | Unknown Urknwn Unknown Unknown Unknown Unkrown Unknown Unknown
[+ | m e L 3] L 3] (U [ m e m e
] ] ] o o ] ] ]
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