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Preface

How to Use This Guide

Purpose of This  The Primer Express® Software Version 3.0 Getting Started Guide provides instructions
Guide for automating the primer and probe design for Quantification and Allelic
Discrimination assays. It also explains how to manually annotate sequences and design
customized primer/prober sets.

Audience This guide is written for principal investigators and laboratory staff with general
knowledge of PCR and realtime-PCR terminologies and applications.

Assumptions This guide assumes that you have:

* A working knowledge of the assays
* Knowledge of primer and probe definitions
+ Familiarity with Microsoft® Windows® XP operating systems

Text 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 > Spot Set.

User Attention  Two user attention words appear in Applied Biosystems user documentation. Each word
Words 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, safe use of a chemical, or proper software use.
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Preface
How to Obtain More Information

Examples of the user attention words appear below:

Note: The size of the column affects the run time.

IMPORTANT! To verify your client connection to the database, you need a valid Oracle
user ID and password.

How to Obtain More Information

For more information about using Primer Express Software, refer to the comprehensive
on line help system, which includes context-sensitive help and detailed procedures for
performing tasks. The help system can be invoked by pressing the F1 key anywhere in
the software.

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

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:
* Access worldwide telephone and fax numbers to contact Applied Biosystems

Technical Support and Sales facilities.

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

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

* Download PDF documents

+ Obtain information about customer training

* Download software updates and patches

viii Primer Express Version 3.0 Getting Started Guide
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Chapter 1 Before You Begin
:ﬁ || r r Introduction

Primer Express software is a primer and probe design tool made specifically for use with
the following instruments:

» Applied Biosystems 7900HT Fast Real-Time PCR System

» Applied Biosystems 7500 Fast Real-Time PCR System

* Applied Biosystems 7500 Real-Time PCR System

» Applied Biosystems 7300 Real-Time PCR System
Primer Express software lets you independently design oligonucleotides (oligos) for
PCR applications using a customized application specific document for each of the
following assay types:

» Absolute/Relative Quantification

* Allelic Discrimination
When using Primer Express software, keep in mind the Applied Biosystems Rapid
Assay Development Guidelines that contain the following important components:

* Design of primers and probes using Primer Express software

+ Selection of the appropriate reagent configuration (TagMan® Universal PCR
Master Mix or SYBR® Green PCR Master Mix)

» Use of universal thermal cycling parameters
» Use of default primer and probe concentrations (or optimizing, if necessary)

IMPORTANT! These components provide a rapid and reliable system for assay design
and optimization only when used in their entirety. Due to the interdependence of many of
the individual components, the system must be adopted as a whole in order to achieve
the highest level of success.

Allelic Discrimination Assay — An assay that discriminates between two alleles of
single nucleotide polymorphisms (SNPs). TagMan® allelic discrimination assays use
two probes specific for the two possible SNP variants.

Anti-Sense Strand — In double-stranded DNA, the strand that does not code for the
RNA, and is not translated into proteins. Also referred to as anti-coding, negative, or
reverse strand. The Primer Express Software designs primers and probes using the sense
strand, not the anti-sense strand.

Document — In the Primer Express Software, a container used to hold sequences,
generate candidate primer and probe designs, and order candidate primer and probe
designs. The four document types available are TagMan MGB Quantification, TagMan
Quantification, TagMan MGB Allelic Discrimination, and TagMan Allelic
Discrimination.
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Primer — A complementary oligonucleotide that initiates amplification of a target region
of DNA. A forward primer anneals to the anti-sense strand. A reverse primer anneals to
the sense strand.

Probe — A short oligonucleotide sequence that anneals specifically to a target sequence
and serves as a fluorescence monitoring system for DNA amplification.

TagqMan® MGB Probe — An oligonucleotide with a reporter fluorescent dye attached to
the 5" end and a non-fluorescent quencher attached to the 3” end. The probe is coupled
with a minor groove binder (MGB), which increases its Tm. When the probe is cleaved
by the DNA polymerase during the PCR reaction, reporter dye fluorescence increases
proportional to the quantity of the target sequence.

TagMan Probe — An oligonucleotide with a reporter fluorescent dye attached to the 5
end and a quencher fluorescent dye (usually TAMRA™) attached to the 3’ end. When the
probe is cleaved by the DNA polymerase during the PCR reaction, reporter dye
fluorescence increases proportional to the quantity of the target sequence.

Quantification Assay — An assay that determines the relative or absolute quantity of
target sequence within a sample. Relative quantification measures the change in the
expression of the target gene in a test sample, relative to a calibrator sample. Absolute
quantification uses a standard curve to calculate the quantity of an unknown target
sequence.

Sense Strand — In double-stranded DNA, the strand that codes for the RNA that is
translated into proteins. Also referred to as coding, forward, or positive strand. The
Primer Express Software designs primers and probes using the sense strand.

System  The following table lists the hardware and software requirements and recommendations
Requirements for installing and using Primer Express version 3.0 software.

Item Minimum Requirements Recommendations
Computer e Intel® Pentium® IIl processor e |ntel® Pentium IV®
o 540 MHz processor faster than 2GHz
Monitor e 17-inch monitor e 19-inch or larger monitor
e 800 x 600 pixels resolution * 1024 x 768 pixels or higher
pixels resolution
Hard Drives e 256 MB RAM e 512 MB RAM
e 20 MB free hard disk space e 10 GB EIDE hard drive
Network Adaptors e 10/100 NIC with RWV (internal)
Printer ¢ Any PC-compatible printer.
Operating System e Windows® XP Professional, e Windows® XP Professional,
Service Pack 1 or later Service Pack 1 or later

Operating Systems Not Supported

» Microsoft® Windows® NT and 2000
+ Macintosh®

Primer Express Software 3.0 Getting Started Guide 3
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Installing the Software

Installing Primer
Express Software
Version 3.0

To Uninstall
Primer Express
Software
Version 3.0

Note: Applied Biosystems recommends that you disable any virus protection software
enabled on your computer before installing Primer Express software version 3.0. You
can enable the virus protection software after installation is complete.

1. Insert the Primer Express 3.0 software CD into your CD drive.

2. If the Primer Express Installer does not start automatically, in Windows Explorer,
locate and then double-click the Setup.exe file. The Primer Express software
displays the following window:

il Primer Express EHE@
AR 628ySems

Primer Expresse

Software
for Real-Time PCR

Version 3.0

Install Primer Express®
About Primer E xpress®

@Copyright 2004. Applied Biosystems.
All rights reserved.

3. Click Install Primer Express® and follow the prompts to complete the installation.

IMPORTANT! Do not over write Primer Express Software version 2.0. The default
installation location for Primer Express Software version 3.0 is in the Windows Start >
All Programs > Applied Biosystems menu. If you change this default, verify that you
are not installing it in the version 2.0 folder. You will need Primer Express Software
version 2.0 to convert any older files. See “Converting Primer Express® Software
Version 2.0 Documents” on page 5.

You can start using Primer Express software without restarting your computer.

To uninstall Primer Express Software:

1. On the taskbar, select Start > Control Panel. The Control Panel window opens.
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2. Inthe Name column, double-click Add or Remove Programs.The Add or Remove
Programs window opens.

3. In the Currently installed programs box, scroll down to, and then click Primer
Express 3.0.

4. Click Change/Remove.

5. Follow the instructions on the Install Shield Wizard to remove all installed features.

Converting Primer  In Primer Express software version 2.0, information about your oligonucleotide designs
Express®  was stored in one or more archive files. In Primer Express software version 3.0,
Software information about each oligonucleotide design is saved to its own separate *.pxd file.

Version 2.0

Documents If you would like to use Primer Express version 2.0 documents in version 3.0, you must

first convert the version 2.0 archive files. Use the Primer Express version 2.0 Export
command to convert documents within *.pcr files to individual *.pex documents. For
more information, see Primer Express Software v2.0 User s Manual (PN 4329500).

You can open version 2.0 *.pex files without converting to *.pxd.

Note: If the “Limit 3 G+C” checkbox was unchecked in documents created in Primer
Express Software version 2.0, this parameter (in the converted file) will be inconsistent
with the setting from the version 2.0 document. Re-run the design with the “Max Primer
3" GCs” set to -1 to obtain consistent results.

Primer Express Software 3.0 Getting Started Guide 5
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Chapter 1 Before You Begin
:ﬁ || ” Basics

To start Primer Express software for the first time:

1. On your desktop, select Start > Programs > Applied Biosystems >
Primer Express > Primer Express 3.0. After you start Primer Express 3.0 for the
first time, the registration dialog box opens.

2. Enter your name, your organization, and your registration code, which is located on
your Primer Express CD envelope and paper.

IMPORTANT! Be sure to store your Primer Express software registration code in a safe
place. You will need it after the first installation and any re-installation. If it is lost, you
must repurchase Primer Express Software.

3. Click OK.

To exit Primer Express software:

Select File > Exit.

The Primer Express Software Online Help provides context-sensitive help for most
windows in the software. It also provides more general information about the software
and procedures for common tasks.

Press F1 on the keyboard to display information about the window or dialog box you are
viewing.

Select Help > Contents and Index to display the default help topic.

Refer to Primer Express Software Version 3.0 Online Help for more information on these
Primer Express software functions:

* Annotating Sequences

* Exporting

* Printing

» Using the Batch Process Tool

Primer Express Software 3.0 Getting Started Guide
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Chapter 2 Designing Primers and Probes for Quantification Assays
Overview

Overview

About This  This chapter provides information on using Primer Express Software Version 3.0 to
Chapter automatically design primers and probes for quantification assays (including SYBR®
Green Dye Assays) using default parameters. It also includes information on how to
manually design primers and probes to obtain customized results.

Workflow

Quantification Workflow

Open or Create a
Quantification Document

¥

Load a DNA Sequence File

¥

P | Find Primers and Probes

¥

View Results

¥

Primers and Probes
Found?

No Yes

Manually Design Order Primers
the Probe and Probes

¥

Manually Design
the Primers

Desired
Primers and Probes
Found?

No Yes

Edit Default Order Primers
Parameters and Probes

Figure 1. Quantification workflow
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Chapter 2 Designing Primers and Probes for Quantification Assays
Automatically Designing Primers and Probes

Automatically Designing Primers and Probes

This section describes automatically designing primers and probes for one sequence.
You can automatically design quantification primers and probes for multiple sequences
using the Batch Process Tool. For more information, see Primer Express Software
Version 3.0 Online Help.

Creatinga To create a new quantification document:

Quantification
Document 1. Select File > New. The New dialog box opens.

2. In the Type list, select TagMan® MGB Quantification or TagqMan®
Quantification.

3. Click OK.

The document window opens to the Sequence tab.

Loading a DNA A sample sequence, NM 002217, is located in the sample sequences folder within the
Sequence File  Primer Express folder. You can use this sample file to experiment with the software and
design your primers and probes.

To load a sequence file:

1. Select Tools > Add DNA File ( ). Note you can also copy and paste or type
your sequence file in the Sequence tab.

2. Atthe Add DNA File dialog box, navigate to and select the desired file. For
information on the various file formats supported, see Primer Express Software
Version 3.0 Online Help.

3. Click Add. Primer Express software loads the nucleotide sequence from the file and

displays the sense strand in the Sequence tab (see “Figure 2. Sequence tab” on
page 10). The sequence serves as the starting point for primer and probe design.

Primer Express Software 3.0 Getting Started Guide 9
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Automatically Designing Primers and Probes

Bl primer Express 3.0 [B[EE

File Edit View Took ‘window Help

DOH % xhEex H e R E->cn H - o ve
Parameters| Primers / Probes | Order
(5] File Mame | NH-002217.9b e}
Lengh 4877t Seketion 1w 1 [ Double Stranded
L i . . . . . . . . . . b .
GTCTACCTAC TAMAGTTGCA AATTATCGGC ATCAAGTTTT GCCATTAAGA GCATATAATT TGATATTTAA TGAGTATTAT CGTGATGAGA ATCTTCAGGA 100 [ ]
GTCTTTACCT GTTTGGACAG GAGATGCTGA TCCTAAGGTT GATCCGACTA CTGGAGAAGA ATCTCAAGAG GATGATGCAG TTCCTTATGT ATATAAGTTA zon
TGCGTCGCA ATAAGCGATA TGATTATTTT ACTTCTGCTC TTCCTGGTTT GCAGARAGGT CCTTCTGTTG GAATAGGTAT TACAGGTGGA GATTCAGGAC 300
GTCTTCCAGT TCATGGTTTA GCGATTAGAT CTTATTTGGA TGATTCTTCT GATGATCAGT TTAGTTTTGG TGTTTCTTAT GTAAACGCTT CACAGALATG 400
GTTTACTGCA GATGGTCGTT TGACTTCTGG AATGGGTAGT GTTCCTGTTG GTACAACTGG TAATTTTCCT ATTGATAATG TTGTGTATCC ATCTTATITT 500
GGTACGACTG TTGCCCAAAC TGGTAGTCCA TCTTCTTCTT CTACTCCGCC TTTTGTTAAG GGTGATTTIC CTGTTTATGT TGATTTAGCG GCTTCATCTT 800
CAGTTACGAT TAATTCGCTT CGTAATGCGA TTACTTTGCA ACAGTGGTTT GAGAAGAGTG CTCGTTATGG AAGTAGATAT GTTGAATCTG TTCAAGGTCA 700
TTTTEGCGTT CATCTTGGTG ATTATCGTGC TCAGCGACCA ATCTATTTAG GTGGATCTAR GTCTTATGTT TCTSTTAATC CTGTAGTACA GAATTCATCT 500
ACAGATTCAG TTTCTCCTCA AGGAAATCTT TCTGCTTATG CATTATCTAC AGATACTAAA CATTIGTTTA CGAAGTCTTT TGTTGAGCAT GGTTTTGTTA 300
TAGGTCTTCT TTCAGCTACA GCGGATTTAA CTTATCAGCA AGGTTTAGAG CGTCAGTGGT CAAGATTTAG TCGTTATGAT TATTATTGGC CTACTTTTGC 1000
TCATTTGGGA GAGCAGCCTG TTTATAATAA AGAGATTTAT TGCCAATCAG ATACTGTTAT GGATCCTAGT GGTTCTGCGG TTAATGATGT GCCTTTTGGT 1100
TATCAAGAGC GTTATGCTGA GTATCGTTAT AAGCCTTCSA AGGTTACTGG ATTATTTAGA TCTAACGCTA CAGSTACTCT AGATTCTTSG CATTTGTCTC 1200
AGAATTTTGC GAATTTACCT ACTTTGAATG AGACTTTTAT TCAGAGTAAT ACGCCGATAG ATAGAGCGTT AGCAGTTCCT GATCAGCCTG ATTTTATTTG 1300
TGACTTTTAC TTTAATTATC GTTGTATTAG GCCTATGCCG GTGTATICTG TTCCAGGTTT AAGAAGGATT TAATATCCCA ACGAGCGTGA CCCAGTARAT 1400
GCGAGAAGAG CAGCGTAAGA ARATATTAGT CAATGTAACG TAGTGGAATT GATTAATACT TTTCTGAAGC GAAMATTTTG CATTGGGTCA CGTAAGTGAC 1500
WWTAATTTTAG AGGAATTATG AGTTTCGCGG AGAATGTTGG TAGATTCATA GGARATTCTS TGAATTCTGT CGGAAGTGTT ATAGGAGATG GTCTTALAGS 1600
[TTTTAATTCC ACTCAGTCTA TTTCCAGTGC TAAGCAGGCA AACCTTCTTA ATAATTTGCC TTTGCCTTCT TTAGATAATG TTTTAAATAT TGGAATGTIT 1700
GGCGGTCTTG CTTCAGGCCT TCTTTCTTAT AGAGCTGCTA AAAAGCAAMA TAAGGTTATG CAGGATATTG CTAATAGGCA AATGGCTTTT CAGGAGCGAR 1800
TGTCTAGTAC GGCTGTTCGA CGTCATGTAG AGGACTTAA GAAGGCAGGT TTGAATCCGC TTTTAGCTTT AGGTGGATCT GCTTCTACTC CTCAAGGTGC 1900
TTTTTATTCT CCTGTTAATC CTATGGAGTC AGGACTTAAT TCTGCGATAT CAGTTGCGGA TARAGTTTTT GATTATCAGC GTTTAGCTCA TGCTGATTTT 2000
CAGGGTCGTT TGAATTCTGC TATGAGTGTT GTTCAGTTGG CTTCTGCTGT TCAGGATTAT AAAAGGAACT ATGGAAAGTT TGGTGAAGTT GCATATTGGT 2100
TTGATCGATA TGCTGGCAAG TTGTTGCCTG CTATGCTTTT CTATTTGTTT AGAAAGCATC CAGTTGGAAG AGCGGTTTCT GCTGCTAATT CTGGTTATGC 2200
TGTTGCTAAG GGTGCTARAG GTGTTAATTT TAAGTTTTCG AATATGTCTA GTACGGCTGT TCAGCGTCAT AATTCTAGAT ATAATGTTIC GAAAGGATGG 2300
\AGAAGGTALT GAAGTTTAGA ACGATTTATG ATGAGGAGCG TCCTGCTCCT GTTTTGGAGT GTAAGGATGA AAGTCTATST TTGGCTTATC AATGTACTGA 2400
GACGTCTATT GAAAAATTGG TTAAGTTAGC GAATCAGAAT CCTTCTTATT TACATGCATT TGCTGGTGAT CCTACTCGTC AACCTGAATA TGGAGAGTGT 2500
CCTTCTCCTT TGGATTATCA AGATGCTTTA GAGATTGTAG CTCGTGGTGA AGAGGCTTTT TATTCTITAC CTGCGAATAT TCGAGTTAAT TTTTCGAATC 2600
CTATGGAGTT TTTGTCATGG TTAGAGGACC CTGCTAATTA TGATGAAGTT GAGAAGTTAG GTTTATTGGA TCCTGAGAAL GTTCAGATAL GAARATCTAR 2700
GTTACAARLL GATCAAAAAG AAGAGGTTTC TTCTGAGGAL AAATAGCGAG GSCTATATCC TCTTGGCTAT ATAGCCCGAG CGACACAAML TATATALAAC 2800
CTTAATGAAA GGATGTATTT CGATGGTTCG TAGAAGACGT TTGAGAAGAA GAATAAGTAG AAGAATTTIT AGAAGAACAG TAGCTAGAGT TGGTAGAAGG 2300
CGAAGGTCTT TTCGTGGTGG TATTAGATTT TAAGGCAAAA AAAATGGAGT ATCTTTTTAA TGAGATACTC CTTAGACTCA TATCTAATAT CCGTTTATAT 3000
CCGTTTAACA CAAAGGAAAT CAGATTATAT GTGTACTAAT CCTATTATAC CTATAGTTCA ATATAAAGTT CCAGTTAAAT CTTCGTTAGA TGTTGTGGAT 3100
TGGTCTAMLT TTAGGTCTAR CTTTAAGGCT AATCTGTTTT TTTTCGAGAL GAATGTTGTT CGTCGTGCTG TAAGTAATST AGATGAAGCT TTTAGATTTA 3200
CTGAGCAACT GAAGCAAGTT AGTTATITAT CTACTTTTGA TCTTGATGGT TATCATCAGG TGAAGCAGTT TTCTTTTCCT CTTCCTTGTA GGAAATGTTC 3300
TGAGTGTTTG CAGAAGCGTT CTAAGGATTT AGCGGTTCAA GCTACTATGG AAGCGCGTTC TCATGAGGAG AATTCTGTTT TGATTCTTAC TTATGATAAT 3400
GATCATTTAG GCGATAATAT TTTAGATTAT GATCATATTC GAGTTTTTCA GAAGCGTTTG CGTCGTTATG TGGATTATCA CTATGGCAAL AAGATTAAGT 3500
TTTTGACTGT AGGAGRATAT GOGTGATALGA AAGGTCGTAT GCATTGGCAT ATGATTGTTT TTGSTTGGAR GCCGAAATCT GAGGAACAAT TAGAGCCTTA 3600
TTTAGGAGGA AAGTATCGAA CGGATGTTCG ATATCGTTCT AGAAAGCTTA AGGAACTATG GAAATTTGGT TATGTTGATG TAGATGAAGC TACAGATGGT 3700
TATTTTTT ATGTAGCTCG TTATGTGCAG ABABAGTTTG TTGTTGGATG TGATTTAGAT TCTTCTAAGT CTAGTTCTAG GAGAGAGAAG AAGACAGCTT 3800
CTCAAGCTTT AGGTTTAGAT TATTTTTTTT CTTATTTAAG GCAATTTCTT AAGACTAAGA GGATAGTTTT AAATGGTTTT AGATATGGAT TTCCGCGTTA 3900
TTTTAAGGAT TTATTGAGGA AGTTGGTTTC AGAGGATTCG GAGTTTGATA CTGAGTATTA TAATGCTTTA AGGAAAAGST TACTTAGTGT ATSTAGTTAT 4000
[TCGATGGTAA ATAAATATTT TACCTATTTA GAATGCTTAG TTGAAGTTIT GCCAGTTTTG TTTTCATG ATTTATACCA GCGTGCGCTT AGGTATATGE 4100
WATCAATCTAT TCTTAAGCCG CATGCTAGTG ATCATGATGG AGAATATAAT ACTACTTAGG AGATCTGATG CATATGTTTT ATTATTCAAT TTATGATCG az00
WAAGGCTCGGT CTTATGGAGA TTTGATCTCT TTTCCTTCAG GTGAGAAAGA GGCTGCTATT CGATGGTTTA GAGATGTTGT GATGGATTCA GATTCTAAGA 4300
TATTTTGCA TCGATATCCT GAGGATTTIG ATTTTTGCTA TATTGSTTAT TTTGATAAGG ATAAAGGACG TTTTTATCCT GTGGATGCTS GGATAGTTAC agn0
(T o find Primess & Probes, click the "Find Primers/Probes" button

Figure 2. Sequence tab

Note: If you select the Double-Stranded checkbox in the Sequence tab, both sense and
anti-sense strands will be displayed. However, primers and probes are designed using the
sense strand sequence only.

Finding Primers To find primers and probes:

and Probes Select Tools > Find Primers/Probes (E] ). Primer Express software performs its

calculations based on default parameter values.

The status bar, located at the bottom of the window, displays information about the
progress of the calculations as the software searches for primer/probe sets. If primers and
probes are found, go to “Viewing Results” on page 11.

If primers and probes were not found:

If the software does not find primers and probes using default parameters, a pop-up will
appear stating that no acceptable primer pairs were found and that you can see the
Interim Results window. For more information on Interim Results, see Primer Express
Software Version 3.0 Online Help.

10 Primer Express Software 3.0 Getting Started Guide
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Chapter 2 Designing Primers and Probes for Quantification Assays
Automatically Designing Primers and Probes

At this point, you can:

* Manually design primers and probes as described in “Manually Designing
Primers and Probes” on page 13.

* Design using the complementary sequence. For more information, see Primer
Express Software Version 3.0 Online Help.

Primer Express software automatically displays the Primers/Probes tab, if it finds
primers and probes. The Primers/Probes tab displays the Candidate Primers & Probes
table that contains information about the candidate primers, probes, and amplicons (see
“Figure 3. Primers/Probes tab displaying candidate primers and probes”). The forward
primer sequences are displayed using the left-to-right 5’-to-3” convention, and reverse
primer sequences are displayed using the right-to-left 5’-to-3” convention.

il Primer Express 3.0
File Edit View Tools ‘Window Help

DBH &/ YRAX B b B EH >0 HS Hovs

BEE

| Sequence | Parameters || Fiers / Fibes | O
() Candidate Pimess & Fics
[#J[FwdStat_[Fudlen. [ FrdTn FevStat_(RevLen
1 ] 53 30 1459 21 g A
2 £l 58 1439 1
IRILE] ] [ 143
LE] ] =] [ 1464
5 |4s 2 8 1463 15
RE = [ 1454 14
i £ 8 1463 15
8 |7 B % 1454 14
ERRILES 7] [ 143 18
|14 ] 8 1464 14
11|14 1] % 1463 15
12 (1425 1] [ 1454 14
13 |48 ] a0 an 18
ERNLE] A 4 an 19
18 (4003 ] a0 [a07 7
16 |4043 ] 4 2074 18
] A @ s 18
18 [4003 ] a0 s 7 =
19 |4083 ] 5% a0 |a07s 15
] 7 a e 18
2 |40 ] a0 a7 |y
2 | ] 5% a0 2077 15
] 7 @ B 13
u |40 ] a0 s 1
] ] a0 2073 14
] 7 @ 4080 14
a |1 ] a0 080 16
B |18 B £l 2073 18
] 7 €] an 13
@ |48 7 €] a7 [17 v
<
(- Locat |
| ronn |
‘ 14710 ‘
(%) - Secondary Shuctur
[ Digs [ Lengh || Haiin | Sel Dinss| Cos Diners
) Forward Primer 0 | Most guable structure Found
() Reverse Primer 2 CARTGTAACT §' &
i
OProte 1 i N
LAGTGGAATTGATTAATAC 3' L
| Foward Priner
| TCARTGTAACGTAGTGEAATTGATTAATAC
| Reverse Primer
| TCACTTACGTGACCCAATRCA
|Probe
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Figure 3. Primers/Probes tab displaying candidate primers and probes
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Evaluating the candidate primer and probe sets:

The Location section of the Primers/Probes tab illustrates the location of the primers and
probes within the sequence. The number above the line is the starting base; the number

below the line is the ending base. Note that you can also see the corresponding location
of a selected candidate Primer/Probe set in the Sequence tab.

In the Sequence tab, the probe will be highlighted in pink, the forward primer in blue,
and the reverse primer in yellow. These default color designations can be changed by
clicking Tools > Options. If you place your cursor over any of these annotations, a tool
tip will appear showing the name of the annotation (Probe, Forward Primer, Reverse
Primers) start and end locations, Tm and %GC.

As a general guideline, select the primer/probe sets with a low Penalty score and a low
amplicon length (if the Penalty score and Amplicon Length fields are not displayed,
scroll to the right in the table). However, all primer/probe sets generated using default
parameters meet primer and probe guidelines. For more information regarding Penalty
scores, see Primer Express Software Version 3.0 Online Help.

Note: After the software finds primers and probes, the sequence box is locked. To edit
the sequence, click to unlock.

Select File > Save As to save the document for future use.

To order your selected primers and probes, refer to Chapter 4, “Ordering Primers and
Probes.”

IMPORTANT! Before running your samples, Applied Biosystems recommends that you
run control samples to verify the performance of the selected primers and probes.
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Manually Designing Primers and Probes

You may choose to manually design primers and probes for various reasons:

* Automated primer/probe design did not find primers and probes.

» To design a probe over an exon junction.

* To design a probe for DNA sequence homologs.

* To design primers and probes according to your own specifications.

Creatinga Create a Quantification document and load a sequence file as you would for automatic
Quantification  primer/probe set design. See “Creating a Quantification Document” on page 9.
Document

Manually 1. Select a putative probe region containing at least 25 bases.
Designing the
Probe 2. Copy (Ctrl+C) the sequence.

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

3. Select Tools > Primer Probe Test Tool. The Primer Probe Test Tool dialog box
appears (see “Figure 4. Primer Probe Test Tool dialog box” on page 14).

Primer Express Software 3.0 Getting Started Guide 13



14

Chapter 2 Designing Primers and Probes for Quantification Assays
Manually Designing Primers and Probes

_

File Edit Wiew Toolks ‘window Help

DOH & xRAX B r B H>+0HSH o wa

E& TagMan® MGB Quantification # 1

Sequence | Parametere| Piers /Prcbes | Orcer
() Candidate Primers & Probes
Fwd%GC_(RevStat ] (Fevlen. ][ Fevim [ Rev%GC ] (Fiobe Stan ] (FiobeLe.. [ FiobeTm | [Fiobe %GC ][ AmpTm J[Amp%GC [ AmpTa [ Amplen
0 1435 a 53 B 1453 15 £ 74 3 54 0 A
1439 al 1
B primen Probe Test Tool 54 ]
5 i
[ B 5 &
| Dooument Type:  [TaMan® MGB Quartiication  v| Parameter: | Defaul v [ Browse | B 54 B
| Ej % il
Primers and 3 5 80
ezl 55 B0
Tm | [%GC| [Length €] 5 &0
Fuod Primer | ] E] % 0
. O I —
v Pimer
s 5 T
Tm | [%6C| Lengh £ 5 B
Fiobe | | TCAATRTAACRTAGTGRAATTGATTAATAC ] @ e = &
Patez | | T | [%6C] Lengh Ed £ 80
'obe. ezl 55 B0
oo To ] = = &
E] 5 80
ezl 55 B0
E3 % 8l
= - - B 5 il
Oligo Length I [ Sel & 55 ] v
(&) Forward Primer [ | 2
) Location () Reverse Primer o
) Probe 1 £
([ - Secondary Structure O Probez o
Tigo Show Secenday Structure
(&) Forward Primar
() Reverse Primer 21 CAATGTAACT 5' &
1
. E T i
= LAGTEGARTTOATTAATAT 3! )
Fornard Fiimer
[rc: |
Revesse Pimer
| TCACTTACGTGACCCAATGCA
Picbe
| TCTGAAGCGAAAATT | x
< | >
I5EI resuls found

Figure 4. Primer Probe Test Tool dialog box

4. From the Document Type drop down menu, select the desired document type.

Verify that the Parameter box is set to Default. For more information about
changing parameters, see Primer Express Software Version 3.0 Online Help.

Paste (Ctrl+V) the putative sequence in the Probe 1 field. The Primer Probe Test
Tool displays the Tm, %GC, and the oligonucleotide length to the right of the Probe
1 field.

If the Tm is not between 68 °C to 70 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length. Once the highlighted
region results in the desired Tm, click on Trim to delete the non-highlighted bases.

Ensure the following guidelines are met (for more information on design
guidelines, refer to Primer Express Software Version 3.0 Online Help):
* Amplicon Length — 50 to 150 bases for optimum PCR efficiency.

* Probe Length — 13 to 25 bases (13 to 30 bases if using conventional
TagMan probes)

* Tm-68°Cto 70 °C.
* % GC —-30% to 80%.
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» 5’ end — Cannot be a G residue. A G residue adjacent to the reporter dye
will quench the reporter fluorescence somewhat, even after cleavage.

Avoid the following motifs:
* Repeating oligonucleotides— Avoid runs of identical nucleotides. If
repeats are present, there must be fewer than four consecutive G residues.

* Consecutive A residues — Avoid six consecutive A residues anywhere in
the probe.

* G residues on the 3’ end — Avoid 5’-...GGG-MGB-3’ or
5’-..GGAG-MGB-3’

* CC dinucleotides — Avoid two or more CC dinucleotides in the middle of
the probe (TagMan MGB probes), which can sometimes reduce signal.

+ FAM™dye-labeled probes — If ordering FAM""-dye labeled probes,
avoid a G in the second position on the 5" end.

For secondary structure design considerations, see Primer Express Software Version
3.0 Online Help.

Note: If you cannot achieve the recommended Tm, you can design using the
complementary sequence. For more information, see Primer Express Software Version
3.0 Online Help.

7. Once the correct Tm is achieved, return to the Sequence tab and highlight the
sequence found in the Probe 1 field of the Primer Probe Test Tool. To manually
design primers, go to “Manually Designing the Primers” on page 16.

8. To automatically find nrimers after manually designing the probe, select Edit >
Annotate > Probe ( ). The selected probe sequence text is displayed in green.
For more information on annotating sequences, see Primer Express Software
Version 3.0 Online Help.

9. Select Tools > Find Primers/Probes (@ ). Primer Express software performs its
calculations based on default parameter values. The status bar, located at the bottom
of the window, displays information about the progress of the calculations as the
software searches for primers based on the designed probe. If primers are found, go
to “Viewing Results” on page 16.

If primers were not found:

If the software does not find primers using default parameters, a pop-up will appear
stating that no acceptable primer pairs were found and that you can see the Interim
Results window. For more information on Interim Results, see Primer Express Software
Version 3.0 Online Help.

At this point, you can manually design primers described in “Manually Designing the
Primers” on page 16.
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Primer Express software automatically displays the Primers/Probes tab, if it finds
primers. The Primers/Probes tab displays the Candidate Primers & Probes table that
contains information about the candidate primers, probes, and amplicons. The forward
primer sequences are displayed using the left-to-right 5’-to-3” convention, and reverse
primer sequences are displayed using the right-to-left 5’-to-3” convention.

Evaluating the candidate primer and probe sets:

The Location section of the Primers/Probes tab illustrates the location of the primers and
probes within the sequence. The number above the line is the starting base; the number

below the line is the ending base. Note that you can also see the corresponding location
of a selected candidate Primer/Probe set in the Sequence tab.

In the Sequence tab, the probe will be highlighted in pink, the forward primer in blue,
and the reverse primer in yellow. These default color designations can be changed by
clicking Tools > Options. If you place your cursor over any of these annotations, a tool
tip will appear showing the name of the annotation (Probe, Forward Primer, Reverse
Primers) start and end locations, Tm and %GC.

As a general guideline, select the primer/probe sets with a low Penalty score and a low
amplicon length (if the Penalty score and Amplicon Length fields are not displayed,
scroll to the right in the table). However, all primer/probe sets generated using default
parameters meet primer and probe guidelines. For more information regarding Penalty
scores, see Primer Express Software Version 3.0 Online Help.

Note: After the software finds primers and probes, the sequence box is locked. To edit
the sequence, click to unlock.

To design the Forward Primer:

1. Select a sequence (at least 25 bases) to the left of the probe. The sequence should be
as close to the probe as possible without overlapping it.

2. Copy (Ctrl+C) the sequence.

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

3. On the Primer Probe Test Tool dialog box, paste (Ctrl+V) the sequence into the
Fwd Primer field. The Primer Probe Test Tool displays the Tm, %GC, and the
oligonucleotide length to the right of the Fwd Primer field.
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4. Ifthe Tm is not between 58 °C to 60 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length as if those highlighted
bases were deleted. Once the highlighted region results in the desired Tm, click on
Trim to delete the non-highlighted bases.

Ensure the following guidelines are met (for more information on design
guidelines, refer to Primer Express Software Version 3.0 Online Help):
* Amplicon Length — 50 to 150 bases for optimum PCR efficiency.

* Optimal Primer Length — 20 bases. Do not overlap primer and probe
sequences.

* Tm - 58 °C to 60 °C (Optimal Tm — 59 °C).
* % GC —30% to 80%.
* 3’ end — Make sure the last five nucleotides at the 3" end contain no more
than two G + C residues.
Avoid the following motifs:
* Repeating oligonucleotides — Avoid runs of identical nucleotides. If
repeats are present, there must be fewer than four consecutive G residues.

For secondary structure design considerations, see Primer Express Software Version
3.0 Online Help.

To design the Reverse Primer:

1. In the sequence tab, select a sequence (at least 25 bases) to the right of the probe.
The sequence should be as close to the probe without overlapping it.

2. Seclect Edit > Copy Complement.

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

3. On the Primer Probe Test Tool dialog box, paste (Ctrl+V) the sequence into the
Rev Primer field. The Primer Probe Test Tool displays the Tm, %GC, and the
oligonucleotide length to the right of the Fwd Primer field.

4. Ifthe Tm is not between 58 °C to 60 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length. Once the highlighted
region results in the desired Tm, click on Trim to delete the non-highlighted bases.
Be sure to keep the above guidelines in mind.

Note that you can further customize your primer and probe set by editing the default
parameter values found under the Parameters tab. For more information on editing
parameters, see Primer Express 3.0 Software Online Help.

Saving Primer Copy and paste the primer and probe sequences into a text document, then save for

and Probe future reference.
Sequences
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Ordering Primers  To order your selected primer/probe set, refer to Chapter 4, “Ordering Primers and
and Probes  Probes.”

IMPORTANT! Before running your samples, Applied Biosystems recommends that you
run control samples to verify the performance of the selected primers and probes.
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Automatically Designing Primers for SYBR® Green Dye
Assays

Note: This procedure generates primers and TagMan probes. However, only the primers
need to be ordered for SYBR® Green Dye assays. If desired, you can save the probe
sequence for future use in TagMan assays.

Creating a To create a new quantification document:

Quantification
Document 1. Select File > New. The New dialog box opens.

2. In the Type list, select TagMan® MGB Quantification or TaqMan®
Quantification.

3. Click OK.

The document window opens to the Sequence tab.

Loading a DNA A sample sequence NM 002217, is located in the sample sequences folder within the
Sequence File  Primer Express folder. You can use this sample file to experiment with the software and
design your primers.

To load a sequence file:

1. Select Tools > Add DNA File ( ). Note you can also copy and paste or type
your sequence file in the Sequence tab.

2. At the Add DNA File dialog box, navigate to and select the desired file. For
information on the various file formats supported, see Primer Express Software
Version 3.0 Online Help.

3. Click Add. Primer Express software loads the nucleotide sequence from the file and

displays the sense strand in the Sequence tab (see “Figure 5. Sequence tab” on
page 20). The sequence serves as the starting point for primer design.
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Figure 5. Sequence tab

Note: If you select the Double-Stranded checkbox in the Sequence tab, both sense and
reverse strands will be displayed. However, primers are designed using the sense strand
sequence only.

To find primers:

Select Tools > Find Primers/Probes (E] ). Primer Express software performs its
calculations based on default parameter values.

The status bar, located at the bottom of the window, displays information about the
progress of the calculations as the software searches for primer/probe sets. If primers are
found, go to “Viewing Results” on page 21.

If primers were not found:

If the software does not find primers using default parameters, a pop-up will appear
stating that no acceptable primer pairs were found and that you can see the Interim
Results window. For more information on Interim Results, see Primer Express Software
Version 3.0 Online Help.
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At this point, you can:

* Manually design primers as described in “Manually Designing Primers for
SYBR®™ Green Dye Assays” on page 23.

* Design using the complementary sequence. For more information, see Primer
Express Software Version 3.0 Online Help.

Primer Express software automatically displays the Primers/Probes tab, if it finds
primers and probes. The Primers/Probes tab displays the Candidate Primers & Probes
table that contains information about the candidate primers, probes, and amplicons (see
“Figure 6. Primers/Probes tab displaying candidate primers and probes”). The forward
primer sequences are displayed using the left-to-right 5’-to-3” convention, and reverse
primer sequence using the right-to-left 5’-to-3” convention.
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Figure 6. Primers/Probes tab displaying candidate primers and probes
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Evaluating the candidate primer and probe sets:

The Location section of the Primers/Probes tab illustrates the location of the primers and
probes within the sequence. The number above the line is the starting base; the number

below the line is the ending base. Note that you can also see the corresponding location
of a selected candidate Primer/Probe set in the Sequence tab.

In the Sequence tab, the probe will be highlighted in pink, the forward primer in blue,
and the reverse primer in yellow. These default color designations can be changed by
clicking Tools > Options. If you place your cursor over any of these annotations, a tool
tip will appear showing the name of the annotation (Probe, Forward Primer, Reverse
Primers) start and end locations, Tm and %GC.

As a general guideline, select the primer/probe sets with a low Penalty score and a low
amplicon length (if the Penalty score and Amplicon Length fields are not displayed,
scroll to the right in the table). However, all primer/probe sets generated using default
parameters meet primer and probe guidelines. For more information regarding Penalty
scores, see Primer Express Software Version 3.0 Online Help.

Note: After the software finds primers and probes, the sequence box is locked. To edit
the sequence, click to unlock.

Select File > Save As to save the document for future use.

To order your selected primers, refer to Chapter 4, “Ordering Primers and Probes.”

IMPORTANT! Before running your samples, Applied Biosystems recommends that you
run control samples to verify the performance of the selected primers and probes.
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Manually Designing Primers for SYBR® Green Dye Assays

You may choose to manually design primers and probes for a various reasons:

* Automated primer/probe design did not find primers.

* To design primers according to your own specifications.

Creatinga Create a Quantification document and load a sequence file as you would for automatic
Quantification primer/probe set design. See “Creating a Quantification Document” on page 9.
Document

Manually To design the Forward Primer:
Designing the
Primers 1. Inthe Sequence tab, select a putative forward primer sequence region containing at
least 25 bases.

2. Copy (Ctrl+C) the sequence.

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

3. Select Tools > Primer Probe Test Tool. The Primer Probe Test Tool dialog box
appears (see “Figure 7. Primer Probe Test Tool dialog box” on page 24).
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Figure 7. Primer Probe Test Tool dialog box

4. From the Document Type drop down menu, select the desired document type.
Verify that the Parameter field is set to Default. For more information about
changing parameters, see Primer Express Software Version 3.0 Online Help.

5. Paste (Ctrl+V) the annotated sequence in the Fwd Primer field. The software
displays the Tm, %GC, and the oligonucleotide length to the right of the Fwd
Primer field.

6. Ifthe Tm is not between 58 °C to 60 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length as if those highlighted
bases were deleted. Once the highlighted region results in the desired Tm, click on
Trim to delete the highlighted bases.

Ensure the following guidelines are met (for more information on design
guidelines, refer to Primer Express Sofiware Online Help):
* Amplicon Length — 50 to 150 bases for optimum PCR efficiency.

* Optimal Primer Length — 20 bases. Do not overlap primer and probe
sequences.

* Tm - 58 °C to 60 °C (Optimal Tm — 59 °C).
* % GC—30% to 80%.
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* 3’ end — Make sure the last five nucleotides at the 3” end contain no more
than two G + C residues.

Avoid the following motifs:

* Repeating oligonucleotides — Avoid runs of identical nucleotides. If
repeats are present, there must be fewer than four consecutive G residues.

For secondary structure design considerations, see Primer Express Software Version
3.0 Online Help.

Note: If you cannot achieve the recommended Tm, you can design using the
complementary sequence. For more information, see Primer Express Software Version
3.0 Online Help.

To design the Reverse Primer:

1. In the sequence tab, select a putative reverse primer sequence region (containing at
least 25 bases).

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

2. Select Edit > Copy Complement.

3. On the Primer Probe Test Tool dialog box, paste (Ctrl+V) the primer sequence into
the Rev Primer field. The Primer Probe Test Tool displays the Tm, %GC, and the
oligonucleotide length to the right of the Rev Primer field.

4. Ifthe Tm is not between 58 °C to 60 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length. Once the highlighted
region results in the desired Tm, click on Trim to delete the non-highlighted bases.
Be sure to keep the above guidelines in mind.

Note that you can further customize your primer by editing the default parameter values
found under the Parameters tab. For more information on editing parameters, see Primer
Express 3.0 Software Online Help.

Saving Primer  Copy and paste the primer and probe sequences into a text document, then save for
Sequences future reference.

Ordering Primers  To order your selected primer/probe set, refer to Chapter 4, “Ordering Primers and
Probes.”

IMPORTANT! Before running your samples, Applied Biosystems recommends that you
run control samples to verify the performance of the selected primers and probes.
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@ Chapter 3 Designing Primers and Probes for Allelic Discrimination Assays

Overview

About This  This chapter provides information on using Primer Express® software to automatically
Chapter design primers and probes for allelic discrimination assays using default parameters. It
also includes information on how to manually design primers and probes to obtain
customized results.

Workflow

Allelic Discrimination Workflow

Open or Create an Allelic
Discrimination Document

¥

Load a DNA Sequence File

¥

Assign a SNP Target

¥

} Find Primers and Probes

¥

View Results

¥

Primers and Probes
Found?

No Yes

Manually Design Order Primers
Probe 1 and Probes

¥

Manually Design
Probe 2

¥

Manually Design
the Primers

¥

Desired
Primers and Probes
Found?

No Yes

Edit Default Order Primers
Parameters and Probes

L

Figure 8. Allelic Discrimination workflow
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Automatically Designing Primers and Probes

Creating an Allelic  To create a new allelic discrimination document:

Discrimination
Document 1. Select File > New to open the New dialog box.

2. In the Type list, select TagMan® MGB Allelic Discrimination or TagMan®
Allelic Discrimination. For best results, use TagMan MGB probes. MGB probes
are shorter than conventional probes and are more specific to the target sequence.

3. Click OK.

Loading a DNA A sample sequence file, 4Y228765.1xt, is located in the sample sequences folder within
Sequence File the Primer Express folder. You can use this sample file to experiment with the software
and design your primers and probes. Note that one forward primer, one reverse primer,
and two probes are designed. The two probes, one for each of the SNP sites, will not be
identical. However, the two probes must be designed using the same strand (sense
strand).

To load a sequence file:

1. Select Tools > Add DNA File ( ). Note you can also copy and paste or type
your sequence file in the Sequence tab.

2. At the Add DNA File dialog box, navigate to and select the desired file. For
information on the various file formats supported, see Primer Express Software
Version 3.0 Online Help.

3. Click Add. Primer Express software loads the nucleotide sequence from the file and
displays the sense strand in the Sequence tab (see “Figure 9. Sequence tab” on
page 30). The sequence serves as the starting point for primer and probe design.
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IATGGGAAATC CCCTCCAAAT CTCCATTTTC CTGGTGTTCT GCATCTTTAT CCAATCAAGT GCTTGTGGAC AAGGCGTGGG AACAGAGCCC T 1gp A
GCOTTGGAGE TACTGAAGCT AGCARGCCAT TABAGAAGCC AGAGACCAGA TTCCTGCTCT TCCAAGATGA ARACGATCGE CTGGGCTGTC © gpg
TCAGCACCCG GAAACACTGC AGGAGTGTGG CTTCAACAGC TCTCAGCCGE TTATCATGAT CATCCACGGS TGETCGGTGH ATGGCTTGCT 2 spg
WTCTGGAAGA TAGTGAGTGE GLTGAAGTCC CGACAGTCOC AACCTGTGAA TRTGGGGTTA GTGGACTGGA TCTCCCTGGC ATACCABCAC T anp
CTGTTCAAAL CACCCGTATT GTGGGCCAGG ACGTGBCTGC TCTTCTCCTA TGGCTGGAGG AATCTGCGAAR GTTTTCTCGE AGCARAGTIC 2 sgg
GTACAGCCTS GGAGCGCACG TCTCAGGGTT CGCAGBCAGC TCCATGOACG GGAAGAACAA GATTGGAAGA ATCACAGGGC TBGBACCCTGC € gog
TTTGAGGGAL CGTCCCCCAA CGAGCGCCTT TCTCCTGATG ATGCCAATTT TGTGGACGCC ATTCATACCT TTACCAGGGA GCACATGGGC T 7pg
GCATCAAGCA GOCCATTGCC CACTATGACT TCTACCCCAA CGGGGGCTCC TTCCAGCCTG GCTGCCACTT CCTGGAACTC TACAAACACA T gog
TGECCTAMAC GCCATARCCC AGACCATCAAL ATGTGCCCAT GAGCGCTCCH TGCACCTCTT CATTGACTCC TTGCARCACA GTGACCTGCA € apg
TTCCAGTGCA GCGACATGGG CAGCTTCAGC CAAGGTCTAT GCCTGAGCTS CAAGAAGGGC CGTTGCAACA CTCTBGGTTA TGACATCCSC 2 jgpp
CAGGCAAGAG CAAGAGGCTC TTCCTCATCA CGCGAGCCCA GTCTCCCTTC AMAGTTTATC ATTACCAGTT CAAGATCCAG TTCATCAATC 4 )1pg
GCCGGTAGAS CCTACTTTTA CCATGTCGCT GCTGGGAACA AAAGAACARA TAAAGAGAAT TCCCATCACC CTGGGCGAAG GAATTACCAG [ )zpg
TATTCCTTCC TTATCACACT GGACAARAGAC ATCGGCGAGT TGATCCTGCT CAAGTTCAAG TGGGARAACA GTGCAGTGTG GGCCAATGTG T |app
TGCAGACCAT CATGCTATGG GGCATAGRAC CTCACCACTC TGGCCTCATT CTCAAGACCA TCTGGGTCAA AGCTGGAGAG ACGCAGCARA [ )app
TTROCCCGAA AATCTGGATG ACCTCCAGCT TCACCCGAGC CAGGAGAAAG TCTTTGTGAA CTGTGAAGTG AAGTCAARAA GACTGACTSA 2 |gpp
CAGATGAGTC ARGAGACCCA TGC TARAGAAGTC TATTCTTT 1548

Ta find Primers & Probes, click the “Find Primers/Probes" button

Figure 9. Sequence tab

Note: If you select the Double-Stranded checkbox in the Sequence tab, both sense and
anti-sense strands will be displayed. However, primers and probes are designed using the
sense strand sequence only.

Assigning a SNP  To assign a SNP target:
Target
1. Highlight the SNP target site.

2. Select Edit > Annotate > SNP Target ( ) then select the variant for the SNP
site. To determine the variant to select, find the two possible variant bases for your
SNP, then click the code between the two bases. In the example sequence provided,
the SNP target is located at position 528 as a G/A variant, so click R, then OK (see
“Figure 10. Determining variant using SNP Target Tool” on page 31).
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ATGGEARATC CCCTCCABAT CTCCATTTTC CTGGTGTTCT GCATCTTTAT CCAATCAAGT GCTTGTGGAC AAGGCGTGGG ALCAGAGCCC T jpp e
GLCCTTGGAGC TACTGAAGCT AGCALGCCAT TAALGAAGCC LGACCAGL TCCALGATGA ALACGATCGC CTGGGCTGTC C zpp
TCAGCACCCG GARACACTGC AGGAGTGTGG CTTCAACAGC @ SNP/Target &| CATCCACGGG TGGTCGGTGE: ATGGCTTGLT 2 3pp
ATCTGGAAGE TAGTGAGTGC GCTGAAGTCC CGACAGTCCC ==AGTGGACTGGA TCTCCCTGGC ATACCAGCAC T 4pp
CTGTTCARAL CACCCGTATT GTGGGCCAGG ACGTGGCTGE ALTCTGCGAL GTTITCTCGG AGCAALGTTC 2 gpp
GTACAGCCTG GGAGCGCACG TCTCAGGGTT CGCAGGCAGC GATTGGAAGR ATCACAGGGEC TGGACCCTGC C spp
TTTGAGGGAL CGTCCCCCAR CGAGCGCCTT TCTCCTGATG } ATTCATACCT TTACCAGGGA GCACATGGGC T gqp
GCATCAAGCA GCCCATTGCC CACTATGACT TCTACCCCAL) 1 GCTGCCACTT CCTGGAACTC TACARACACA T gpp
TGFCCTAMLL GCCATAACCC AGACCATCAL ATGTGCCCAT) = CATTGACTCC TTGCAACACA GTGACCTGCA C aqpp
TTCCAGTGCA GCGACATGGG CAGCTTCAGC CAAGGTCTAT) CGTTGCAACA CTCTGGGTTA TGACATCCGC 2 1pnn
CAGGCAAGAG CARGAGGCTC TTCCTCATCA CGCGAGCCCA) ATTACCAGTT CAAGATCCAG TTCATCAALTC 2 131pp
GCCGGTAGAG CCTACTTTTA CCATGTCGCT GCTGGGALCA) CCCATCACC CTGGGCGAAG GARTTACCAG C jzpp
TATTCCTTCC TTATCACACT GGACAMAGAC ATCGGCGAGT) GOGAARAACA GTGCAGTGTG GGCCAATGTG T j3pp
TGCAGACCAT CATGCTATGG GGCATAGAAC CTCACCACTC CTGGGTCAL AGCTGGAGAG ACGCAGCAAR © 14pp
TTGCCCCGAL AATCTGGATG ACCTCCAGCT TCACCCGAGC CAGGAGARAG TCTTTGTGAL CTGTGAAGTG AAGTCAARALL GACTGACTGA 2 jgop
CAGATGAGTC AAGAGACCCA TGCARAMALLL TARAGLAGTC TATTCTIT 1548

To find Primers & Probes, click the “Find Primers/Probes" buttan

Figure 10. Determining variant using SNP Target Tool

Finding Primers To find primers and probes:

and Probes Select Tools > Find Primers/Probes (@ ). Primer Express software performs its

calculations based on default parameter values.

The status bar, located at the bottom of the window, displays information about the
progress of the calculations as the software searches for primer, probe, and amplicon
sets. If primers and probes are found, go to “Viewing Results”.

If primers and probes were not found:

If the software does not find primers and probes using default parameters, a pop-up will
appear stating that no acceptable primer pairs were found and that you can see the
Interim Results window. For more information on Interim Results, see Primer Express
Software Version 3.0 Online Help.

Viewing Results  Primer Express software automatically displays the Primers/Probes tabs if it finds
primers and probes (see “Figure 11. Primer/Probe Tab displaying candidate primers and
probes” on page 32). The Primers/Probes tab displays the candidate Primers & Probes
table that contains information about forward primers, reverse primers, probes, and
amplicons. The forward primer sequences are displayed using the left-to-right 5’-to-3’
convention, and reverse primer sequences are displayed using the right-to-left 5’-to-3"
convention.
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Figure 11. Primer/Probe Tab displaying candidate primers and probes

Evaluating the candidate primer and probe sets:

The Location section illustrates the location of the primers and probes within the line
sequence. The number above the line is the starting base; the number below the line is
the ending base. Note that you can also see the corresponding location of a selected
candidate Primer/Probe set in the Sequence tab.

In the sequence tab, the probe 1 will be highlighted in pink, probe 2 will be highlighted
in green (if probe 1 and 2 overlap, the overlap region will appear green), the forward
primer in blue, and the reverse primer in yellow (see “Figure 12. Probe annotations in
Sequence tab” on page 33). These default color designations can be changed by clicking
Tools > Options. If you place your cursor over any of these annotations, a tool tip will
appear showing the name of the annotation (Probe, Forward Primer, Reverse Primers)
start and end locations, Tm and GC%.
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BTACAGCCTS GGAGCGCHCE EGCAGGCAGT TCCATGGACG GSAAGAACAA GATTGGAAGA ATCACAGGGD TGGACCCTEC C ggp
TTTGAGGGAL CHTCCCCCAR COAGCGCCTT TCTCCTGATG ATGCCAATIT TSTGGACGCC ATTCATACCT TTACCAGGGA GCACATGGGC T 7gg
GCATCAAGCA GOCCATTGCC CACTATGACT TCTACCCCAA CGGGEGGCTCC TTCCAGCCTS GCTGECACTT CCTGGAACTE TACARACATA T gog
TGECCTARAC GLCATAACCC AGACCATCAA ATGTGOCCAT GAGCGCTCCH TGCACCTCTT CATTGACTCC TTGCAACACA BTGACCTGCE € gyg
TTCCAGTGEA GLGACATGGG CAGCTTCAGC CAABGTCTAT GOCTGAGCTG CAAGAAGEGC CGTTGCAACA CTCTGGGTTA TGACATCUGE 2 1pog
CAGBCAAGAG CAAGABGCTC TTCCTCATCA CGCGAGCCCA BTCTCCCTTC ARAGTTTATC ATTACCAGTT CARBATCCAG TTCATCAATC 2 15pg
GCCGTAGAG CCTACTTTTA CCATGTCGCT GCTGGGAACA ARAGAAGAAL TARAGAGAAT TCCCATCACC CTGSGCGAAG GAATTACCAG C 1zpg
TATTCCTTEC TTATCACACT GEACAAAGAC ATCGGCGAGT TGATCCTGCT CAAGTTCAAG TGGBAARACA GTGCAGTSTG GGCCAATGTS T 1anp
TGCAGACCAT CATGCTATGG GGCATAGAAC CTCACCACTC TGGCCTCATT CTGAAGACCA TCTGGHTCAA AGCTGGAGAG ACGLAGCARR G 140p
TTGCCCCGAA AATCTGGATG ACCTCCAGCT TCACCCGAGC CAGGAGAARG TCTTTGTGAA CTGTGARGTS AAGTCARRAA GACTGACTGA 2 1sap
CAGATGAGTC AAGAGACCCA TGC TARAGAAGTC TATTCTTT 1548

Figure 12. Probe annotations in Sequence tab

Note: After the software finds primers and probes, the sequence box is locked. To edit
the sequence, click to unlock.

As a general guideline, select the primer/probe sets with a low Penalty score and a low
amplicon length (if the Penalty score and Amplicon Length fields are not displayed,
scroll to the right in the table). However, all primer/probe sets generated using default
parameters meet primer and probe guidelines. For more information regarding Penalty
scores, see Primer Express Software Version 3.0 Online Help.

Saving the Before proceeding to other designs, be sure to save the Primer/Probe annotations and
Document results found. Select File > Save As to save the document for future use.

Ordering Primers  To order your selected primers and probes, refer to Chapter 4, “Ordering Primers and
and Probes Probes.”

IMPORTANT! Before running your samples, Applied Biosystems recommends that you
run control samples to verify the performance of the selected primers and probes.
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Manually Designing Primers and Probes

You may choose to manually design primers and probes for a various reasons:

* Automated primer/probe design did not find primers or probes.
* To design primers and probes according to your own specifications.

Creating an Allelic  Create an MGB allelic discrimination document and load a sequence file as you would
Discrimination for automatic primer/probe set design. See “Creating an Allelic Discrimination
Document Document” on page 29.

Manually To design the probe for Allele 1:
Designing the
Allele 1 Probe 1. Inthe Sequence tab, identify the SNP site and the putative probe sequence.

2. Assign the SNP target (see “Assigning a SNP Target” on page 30).

3. Select the sequence for the probe (13 to 25 bases) then select Edit > Copy with
Allele 1.

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

4. Select Tools > Primer Probe Test Tool.

5. From the Document Type drop down menu, select the desired document type.
Verify that the Parameter field is set to Default. For more information about
parameters, see Primer Express Software Version 3.0 Online Help.

6. Paste (Ctrl+V) the annotated sequence in the Probe 1 field. The software displays
the Tm, %GC, and the oligonucleotide length to the right of the Probe 1 field (see
“Figure 13. Primer Probe Test Tool dialog box” on page 35). Note that the original
Allele 1 variant base appears in lower case on the Primer Probe Test Tool.
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Figure 13. Primer Probe Test Tool dialog box

7. Ifthe Tm is not between 65 °C to 67 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length. Once the highlighted
region results in the desired Tm, click on Trim to delete the non-highlighted bases.

Ensure the following guidelines are met (for more information on design
guidelines, refer to Primer Express Software Version 3.0 Online Help):
* Amplicon Length — 50 to 150 bases for optimum PCR efficiency.

* Probe Length — 13 to 25 bases (13 to 30 bases if using conventional
TagMan probes).

* Tm—65°Cto 67 °C.
* % GC—30% to 80%.

» 5" end — Cannot be a G residue. A G residue adjacent to the reporter dye
will quench the reporter fluorescence somewhat, even after cleavage.

* Tm difference between probes — Not greater than 1 °C

» SNP site — Locate in the middle third of sequence or toward 3" end but not
in the last two bases of 3" end (see “Figure 14. SNP site in an MGB
probe” on page 36).
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SNP If necessary, position the
site SNP site toward the 3’ end.
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If possible, position the SNP site Do not position the SNP
in the middle third of the probe. site in the last two bases.

Figure 14. SNP site in an MGB probe

Avoid the following motifs:

* Repeating oligonucleotides— Avoid runs of identical nucleotides. If
repeats are present, there must be fewer than four consecutive G residues.

* G residues on the 3" end — Avoid 5’-...GGG-MGB-3’ or
5’-...GGAG-MGB-3’

* Consecutive A residues — Avoid six consecutive A residues anywhere in
the probe.

* CC dinucleotides — Avoid two or more CC dinucleotides in the middle of
the probe, which can sometimes reduce signal.

+ FAM™-dye labeled probes — If ordering FAM™-dye labeled probes,
avoid a G in the second position on the 5" end.

For secondary structure design considerations, see Primer Express Software Version
3.0 Online Help.

Note: If you cannot achieve the recommended Tm, or probe allele 1 is no longer within
the guidelines, you can design using the complementary sequence. For more
information, see Primer Express Software Version 3.0 Online Help.

To design the probe for Allele 2:

Note: Keep the Allele 1 and Allele 2 probe Tms within one degree of each other.

1. In the Sequence tab, select the sequence for the probe (13 to 25 bases and includes
the SNP site) then select Edit > Copy with Allele 2.

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

2. Select Tools > Primer Probe Test Tool.
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3. Paste (Ctrl+V) the sequence into the Probe 2 field. The Primer Probe Test Tool
displays the Tm, %GC, and sequence length to the right of the field. Note that the
original Allele 2 variant base will appear in lower case on the Primer Probe Test
Tool.

4. Ifthe Tm is not between 65 °C to 67 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length of the highlighted region.
Once the highlighted region results in the desired Tm, click on Trim to delete the
non-highlighted bases. Keep in mind the general design guidelines previously listed
on page 35.

Manually To design the Forward Primer:
Designing the
Primers 1. Selecta sequence (at least 25 bases) to the left of the probe. The sequence should be
as close to the probe as possible without overlapping it.

2. Copy (Ctrl+C) the sequence.

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

3. On the Primer Probe Test Tool dialog box, paste (Ctrl+V) the sequence into the
Fwd Primer field. The Primer Probe Test Tool displays the Tm, %GC, and the
oligonucleotide length to the right of the Fwd Primer field.

4. Ifthe Tm is not between 58 °C to 60 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length as if those highlighted
bases were deleted. Once the highlighted region results in the desired Tm, click on
Trim to delete the non-highlighted bases.

Ensure the following guidelines are met (for more information on design
guidelines, refer to Primer Express Software Version 3.0 Online Help):
* Amplicon Length — 50 to 150 bases for optimum PCR efficiency.

* Optimal Primer Length — 20 bases. Do not overlap primer and probe
sequences.

* Tm - 58 °C to 60 °C (Optimal Tm — 59 °C).
* % GC —30% to 80%.
* 3’ end — Make sure the last five nucleotides at the 3" end contain no more
than two G + C residues.
Avoid the following motifs:
* Repeating oligonucleotides — Avoid runs of identical nucleotides. If
repeats are present, there must be fewer than four consecutive G residues.

For secondary structure design considerations, see Primer Express Software Version
3.0 Online Help.
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To design the Reverse Primer:

1. In the sequence tab, select a sequence (at least 25 bases) to the right of the
probe.The sequence should be as close to the probe without overlapping it.

2. Seclect Edit > Copy Complement.

IMPORTANT! The Primer Probe Test Tool eliminates non-ATCG bases. Before copying
a sequence, change any non-ATCG bases, or select a different region of the sequence.

3. On the Primer Probe Test Tool dialog box, paste (Ctrl+V) the sequence into the
Rev Primer field. The Primer Probe Test Tool displays the Tm, %GC, and the
oligonucleotide length to the right of the Fwd Primer field.

4. Ifthe Tm is not between 58 °C to 60 °C, highlight a section of the sequence to view
the corresponding Tm, %GC, and oligonucleotide length. Once the highlighted
region results in the desired Tm, click on Trim to delete the non-highlighted bases.
Be sure to keep the above guidelines in mind.

Note that you can further customize your primer and probe set by editing the default
parameter values found under the Parameters tab. For more information on editing
parameters, see Primer Express 3.0 Software Online Help.

Copy and paste the primer and probe sequences into a text document, then save for
future reference.

To order primers and probes, see Chapter 4, “Ordering Primers and Probes.”

IMPORTANT! Before running your samples, Applied Biosystems recommends that you
run control samples to verify the performance of the selected primers and probes.
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Overview

About This  This chapter provides information on how to order your selected primer and probes.

Chapter

Ordering Primers and Probes

After the Primer Express® Software generates the table of candidate primers and probes,
you can order those that best suit your needs.

1. In the Primer/Probe tab, select the primer and probe set you want to order.
2. Click on the Order tab.

3. Click on the toolbar to go the Applied Biosystems online store.

4

. Log into the AB Store if you have an account, register if you are a new user.

Ordering Primers 1. Below the ABI PRISM® Primers/Probes heading, under the TagMan Primers and
Probes heading, click Sequence Detection Primers.

2. In the Product Information tab, select the check box next to the volume of primers
to order.

Below the primer option you selected, click Customize.
Follow the instructions on the web page to specify any options.

Follow the instructions on the web page to enter or copy your sequence text.

o a &

Type the name for the Forward Primer, press Enter, then copy and paste your
primer sequence from either the Order tab or the Primer Probe Test Tool (in the
Primer Express software).

7. Type the name for the Reverse Primer, press Enter, then copy and paste your
primer sequence from either the Order tab or the Primer Probe Test Tool (in the
Primer Express software).

8. Click Continue.

9. Review your order, then click Add to Basket. If this completes your order (SYBR®
Green Dye assays), click Proceed to Checkout and follow the instructions on the
web page to complete your order. Otherwise, click Continue Shopping to add
Green Dye or probes to your order.
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Ordering Probes 1. Above the Sequence Detection Primers heading, click the TagqMan® Primers &
Probes link.

2. Below the ABI PRISM® Primers/Probes heading, click the TagMan® Primers &
Probes link to expand the list.

3. Select TagMan® MGB Probes or TagMan® TAMRA™ dye Probes (if ordering
conventional probes).

4. In the Product Information tab, select the check box next to the volume of probes to
order.
5. Below the probe option you selected, click Customize.

a. Follow the instructions on the web page to enter or copy your sequence text. If
this probe is for allelic discrimination, be sure to specify the appropriate dyes.

b. To order additional probes, follow the steps above. Otherwise, review your
order, then click Add to Basket.

c. Click Proceed to Checkout, then follow the instructions on the web page to
complete your order.
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