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QIAGEN Sample and Assay Technologies
QIAGEN is the leading provider of innovative sample and assay technologies, enabling
the isolation and detection of contents of any biological sample. Our advanced, 
high-quality products and services ensure success from sample to result.

QIAGEN sets standards in:

� Purification of DNA, RNA, and proteins

� Nucleic acid and protein assays

� microRNA research and RNAi

� Automation of sample and assay technologies

Our mission is to enable you to achieve outstanding success and breakthroughs. For
more information, visit www.qiagen.com.

QIAGEN is a member of the Forest Stewardship Council (FSC). For the production of printed materials,
including handbooks, QIAGEN has a policy to select suppliers that comply with FSC standards for printing
processes and well-managed forests.
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Kit Contents

QuantiTect Probe PCR Kit (40) (200)* (1000)

Catalog no. 204341 204343 204345

Number of 50 µl reactions 40 200 1000

2x QuantiTect Probe PCR Master Mix, 1 ml 3 x 1.7 ml 25 ml 
containing:
� HotStarTaq® DNA Polymerase
� QuantiTect Probe PCR Buffer
� dNTP mix, including dUTP
� ROX™ passive reference dye
� 8 mM MgCl2
RNase-Free Water 2 ml 2 x 2 ml 20 ml

Handbook 1 1 1

* For optional UNG treatment, we recommend the QuantiTect Probe PCR +UNG Kit (cat. no. 204363),
which consists of the QuantiTect Probe PCR Kit (200) and an optimized UNG solution.

Shipping and Storage
The QuantiTect Probe PCR Kit is shipped on dry ice. The kit should be stored
 immediately upon receipt at –20°C in a constant-temperature freezer and protected
from light. When the kit is stored under these conditions and handled correctly,
 performance is guaranteed until the expiration date (see the quality-control label inside
the kit box or on the kit envelope). 2x QuantiTect Probe PCR Master Mix can also be
stored protected from light at 2–8°C for up to 6 months, depending on the expiration
date, without showing any reduction in performance. 

To maintain optimal performance of the QuantiTect Probe PCR Kit for 1000 x 50 µl
reactions, we recommend storing the 25 ml Master Mix as appropriately sized aliquots
in sterile, polypropylene tubes.

Product Use Limitations
QuantiTect Probe PCR Kit is intended for molecular biology applications. This product
is not intended for the diagnosis, prevention, or treatment of a disease. 

All due care and attention should be exercised in the handling of the products. We
 recommend all users of QIAGEN® products to adhere to the NIH guidelines that have
been developed for recombinant DNA experiments, or to other applicable guidelines.
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Product Warranty and Satisfaction Guarantee
QIAGEN guarantees the performance of all products in the manner described in our
product literature. The purchaser must determine the suitability of the product for its
 particular use. Should any product fail to perform satisfactorily due to any reason other
than misuse, QIAGEN will replace it free of charge or refund the purchase price. We
reserve the right to change, alter, or modify any product to enhance its performance
and design. If a QIAGEN product does not meet your expectations, simply call your
local Technical Service Department or distributor. We will credit your account or
exchange the product — as you wish. Separate conditions apply to QIAGEN  scientific
instruments, service products, and to products shipped on dry ice. Please inquire for
more information.

A copy of QIAGEN terms and conditions can be obtained on request, and is also
 provided on the back of our invoices. If you have questions about product  specifications
or performance, please call QIAGEN Technical Services or your local distributor (see
back cover or visit www.qiagen.com).

Technical Assistance
At QIAGEN, we pride ourselves on the quality and availability of our technical support.
Our Technical Service Departments are staffed by experienced scientists with extensive
practical and theoretical expertise in sample and assay technologies and the use of
QIAGEN products. If you have any questions or experience any difficulties regarding
the QuantiTect Probe PCR Kit or QIAGEN products in general, please do not hesitate
to contact us.

QIAGEN customers are a major source of information regarding advanced or
 specialized uses of our products. This information is helpful to other scientists as well as
to the researchers at QIAGEN. We therefore encourage you to contact us if you have
any suggestions about product performance or new applications and techniques.

For technical assistance and more information, please see our Technical Support  Center
at www.qiagen.com/Support or call one of the QIAGEN Technical Service
 Departments or local distributors (see back cover or visit www.qiagen.com).

Safety Information
When working with chemicals, always wear a suitable lab coat, disposable gloves,
and protective goggles. For more information, please consult the appropriate material
safety data sheets (MSDSs). These are available online in convenient and compact PDF
format at www.qiagen.com/Support/MSDS.aspx where you can find, view, and print
the MSDS for each QIAGEN kit and kit component. 
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24-hour emergency information

Emergency medical information in English, French, and German can be obtained
24 hours a day from:

Poison Information Center Mainz, Germany

Tel: +49-6131-19240

Product Description

Component Description

HotStarTaq DNA HotStarTaq DNA Polymerase is a modified form of a 
Polymerase* recombinant 94 kDa DNA polymerase, originally isolated

from Thermus aquaticus, cloned into E. coli. 
(Deoxynucleoside-triphosphate: DNA 
deoxynucleotidyltransferase, EC 2.7.7.7).

QuantiTect Probe Contains Tris·Cl, KCl, (NH4)2SO4, 8 mM MgCl2, pH 8.7
PCR Buffer* (20°C)

dNTP mix* Contains dATP, dCTP, dGTP, and dTTP/dUTP of ultrapure 
quality

Fluorescent dye* ROX

RNase-free water Ultrapure quality, PCR-grade

* Included in 2x QuantiTect Probe PCR Master Mix.

Quality Control

Component Test

QuantiTect Probe PCR sensitivity and reproducibility assay: Sensitivity and
PCR Master Mix† reproducibility in real-time PCR are tested in parallel reactions

containing 10-fold dilutions of nucleic acid template.

HotStarTaq DNA Efficiency and reproducibility in PCR are tested. Functional
Polymerase‡ absence of exonucleases and endonucleases is tested.

QuantiTect Probe Conductivity and pH are tested.
PCR Buffer‡

RNase-free water Conductivity, pH, and RNase activities are tested.

† See quality-control label inside the kit box or on the kit envelope for lot-specific values.
‡ Included in 2x QuantiTect Probe PCR Master Mix.
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Introduction
The QuantiTect Probe PCR Kit provides accurate real-time quantification of DNA and
cDNA targets in an easy-to-handle format. The kit can be used in real-time PCR of
genomic DNA targets, and also in real-time two-step RT-PCR of RNA targets following
reverse transcription with, for example, the QuantiTect Reverse Transcription Kit (see
ordering information, page 24). The kit is designed for use with all types of probes,
 including TaqMan® dual-labeled probes, FRET probes, and Molecular Beacons. High
specificity and sensitivity in PCR are achieved by the use of the hot-start enzyme
 HotStarTaq DNA Polymerase together with a specialized PCR buffer. The buffer also
contains ROX dye, which allows fluorescence normalization on certain cyclers.

The kit has been optimized for use with any real-time cycler, including Rotor-Gene®

cyclers* and instruments from Applied Biosystems®, Bio-Rad, Cepheid, Eppendorf, Roche,
and Agilent (formerly Stratagene). This handbook contains general protocols for use
with cyclers from these suppliers. 

2x QuantiTect Probe PCR Master Mix 
The components of 2x QuantiTect Probe PCR Master Mix include HotStarTaq DNA
 Polymerase, QuantiTect Probe PCR Buffer, and ROX passive reference dye (see
 descriptions below).

HotStarTaq DNA Polymerase

HotStarTaq DNA Polymerase is a modified form of QIAGEN Taq DNA Polymerase, and
is provided in an inactive state and has no enzymatic activity at ambient temperature.
This prevents the formation of misprimed products and primer–dimers during reaction
setup and the first denaturation step, leading to high PCR specificity and accurate
 quantification. The enzyme is activated at the start of a reaction by a 15-minute, 95°C
incubation step. The hot start enables reactions to be set up rapidly and conveniently
at room temperature. 

QuantiTect Probe PCR Buffer

QuantiTect Probe PCR Buffer is based on the unique QIAGEN PCR buffer system, and
has been specifically adapted for real-time PCR using sequence-specific probes. The
buffer contains a balanced combination of KCl and (NH4)2SO4, which promotes a high
ratio of specific to nonspecific primer binding during the annealing step of each PCR
cycle. This creates stringent primer annealing conditions, leading to increased PCR
specificity. When using this buffer, primer annealing is only marginally influenced by
the MgCl2 concentration, so optimization by titration of Mg2+ is usually not required.

* To take advantage of the fast-cycling capabilities of Rotor-Gene cyclers, use optimized Rotor-Gene Kits; for
details, visit www.qiagen.com/goto/Rotor-GeneKits.
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Passive reference dye

For certain real-time cyclers, the presence of ROX passive reference dye in real-time PCR
compensates for non-PCR–related variations in fluorescence detection. Fluorescence
from ROX dye does not change during the course of real-time PCR, but provides a  stable
baseline to which PCR-related fluorescent signals are normalized. Thus, ROX dye
 compensates for differences in fluorescence detection between wells due to slight
 variations in reaction volume or to differences in well position.

The use of ROX dye is necessary for all instruments from Applied Biosystems and is
optional for instruments from Agilent (e.g., Mx3000P®, Mx3005P®, and Mx4000®).
Rotor-Gene cyclers and instruments from Bio-Rad, Cepheid, Eppendorf, and Roche do
not require ROX dye. The presence of ROX dye in the master mix does not interfere with
real-time PCR on any instrument, since the dye is not involved in the reaction and has
an emission spectrum completely different from fluorescent dyes  commonly used for
probes.

Use of uracil-N-glycosylase (UNG) 
The QuantiTect Probe PCR Kit contains dUTP, which partially replaces dTTP. The
 QuantiTect Probe PCR Kit therefore allows the optional use of a uracil-N-glycosylase
(UNG) pretreatment of the reaction if contamination with carried-over PCR products is
suspected.

Note: UNG is not included in the QuantiTect Probe PCR Kit and must be purchased
 separately. We recommend the QuantiTect Probe PCR +UNG Kit (cat. no. 204363),
which consists of the QuantiTect Probe PCR Kit (200) and a UNG solution specially
 optimized for use with QuantiTect PCR buffers.

Sequence-specific probes 
The QuantiTect Probe PCR Kit can be used with all types of probes. The 2 major
types of sequence-specific probes used for real-time PCR are described briefly
below. For a more detailed description of these probes and their design and for
other probe types not mentioned here, see “Guidelines for real-time PCR” at
www.qiagen.com/resources/info. 

Dual-labeled probes

Dual-labeled probes, including TaqMan probes, are sequence-specific oligonucleotides
with a fluorophore and a quencher moiety attached (Figure 1). The fluorophore is at the
5' end of the probe, and the quencher moiety is usually located at the 3' end or
 internally. During the extension phase of PCR, the probe is cleaved by the 5'→3' 
exonuclease activity of Taq DNA Polymerase, separating the fluorophore and the
quencher moiety. This results in detectable fluorescence that is proportional to the
amount of accumulated PCR product. 
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Figure 1. Schematic diagram of the principle of dual-labeled probes in quantitative, real-time PCR. Both the
dual-labeled probe and the PCR primers anneal to the target sequence during the PCR annealing step. The
proximity of the fluorophore with the quencher prevents the fluorophore from fluorescing. During the PCR
extension step, Taq DNA Polymerase extends the primer. When the enzyme reaches the dual-labeled probe,
its 5'→3' exonuclease activity cleaves the fluorophore from the probe. The fluorescent signal from the free
 fluorophore is measured. 

FRET probes

Real-time PCR with fluorescence resonance energy transfer (FRET) probes, such as
 LightCycler® hybridization probes, uses 2 labeled oligonucleotide probes that bind to
the PCR product in a head-to-tail fashion (Figure 2). When the 2 probes bind, their
 fluorophores come into close proximity, allowing energy transfer from a donor
 fluorophore to an acceptor fluorophore. This causes fluorescence that is proportional to
the amount of PCR product. FRET probes are not cleaved during the reaction, and can
bind to a target again in the next PCR cycle. 

A

B

A

B
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Figure 2. Principle of FRET probes in quantitative, real-time PCR. When the FRET probes are not bound to
the target sequence, no fluorescent signal from the acceptor fluorophore is detected. During the PCR
annealing step, both FRET probes hybridize to the target sequence. This brings the donor fluorophore and
acceptor fluorophore into close proximity, allowing energy transfer between the fluorophores and resulting in
a fluorescent signal from the acceptor fluorophore that is measured. The amount of signal is proportional to
the amount of target sequence, allowing quantification of the amount of target sequence. During the PCR
extension step, the FRET probes are displaced from the target sequence and the acceptor fluorophore is no
longer able to generate a fluorescent signal. 

cDNA synthesis for real-time two-step RT-PCR 
If quantifying cDNA targets with the QuantiTect Probe PCR Kit, RNA must first be reverse
transcribed into cDNA. A portion of the reverse-transcription reaction is then transferred
to another tube where real-time PCR takes place. This entire process is known as real-
time two-step RT-PCR, since reverse transcription and real-time PCR are carried out in
separate tubes. 

A

B

C

A

B

C
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For reverse transcription, we recommend using the QuantiTect Reverse Transcription Kit.
The kit provides a fast and convenient procedure, requiring only 20 minutes to
 synthesize first-strand cDNA and eliminate genomic DNA contamination. An optimized
mix of oligo-dT and random primers enables cDNA synthesis from all regions of RNA
transcripts, even from 5' regions of very long mRNA transcripts. cDNA yields are high,
allowing sensitive detection of even low-abundance transcripts in real-time two-step 
RT-PCR. An alternative to the QuantiTect Reverse Transcription Kit is the FastLane® Cell
cDNA Kit, which allows cDNA to be prepared directly from cultured cells without RNA
purification. The FastLane Cell cDNA Kit is useful for experiments where archiving
of purified RNA is not required. For ordering information for these 2 kits, see
pages 24–25. 

For very small RNA samples (as little as 1 ng), we recommend carrying out whole
 transcriptome amplification using the QuantiTect Whole Transcriptome Kit, which
 provides high yields of up to 40 µg cDNA for unlimited real-time PCR analysis. The kit
contains all the necessary reagents for reverse transcription followed by cDNA ligation
and amplification of all cDNA targets. The relative abundance of each transcript is
 preserved after whole transcriptome amplification, ensuring reliable gene expression
analysis. For ordering information, see page 24.

Using the correct protocol 
This handbook contains 2 protocols. The first protocol (page 12) is for use with most real-
time cyclers, including Rotor-Gene cyclers and instruments from Applied  Biosystems,
Bio-Rad, Cepheid, Eppendorf, Roche, and  Agilent. The second protocol (page 15) is
for use with the LightCycler 1.x and  LightCycler 2.0 only.

For background information on real-time PCR, please refer to “Guidelines for real-time
PCR” at www.qiagen.com/resources/info, which contains guidelines on template
preparation, primer and probe design, controls, data analysis, and other topics.
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Protocol: Real-Time PCR and Two-Step RT-PCR Using
Applied Biosystems Cyclers and Other Cyclers 
This protocol is intended for use with dual-labeled probes (e.g., TaqMan) and most  real-
time cyclers, including Rotor-Gene cyclers and instruments from Applied Biosystems,
Bio-Rad, Cepheid, Eppendorf, Roche, and Agilent. If using the  LightCycler 1.x or
LightCycler 2.0, follow the protocol on page 15.

Reaction volume

A reaction volume of 50 µl should be used with most real-time cyclers. However, the
reaction volume must be reduced to 25 µl if using the Applied Biosystems 7500 Fast
System or a SmartCycler® system, or to 10 µl if using a LightCycler 480. 

When reducing the reaction volume, remember to reduce the volume of master mix used
in the reaction: the volume of 2x QuantiTect Probe PCR Master Mix should always be
half of the final reaction volume. In addition, be sure to keep the concentration of
primers, probe, template, and UNG the same as described in Table 1.

Important points before starting 

� Always start with the cycling conditions specified in this protocol, even if using
 previously established primer–probe systems. 

� For the highest efficiency in real-time PCR using sequence-specific probes, targets
should ideally be 100–150 bp in length. 

� The PCR must start with an initial incubation step of 15 min at 95°C to activate
 HotStarTaq DNA Polymerase. 

� Always readjust the threshold value for analysis of every run. 

� The kit has been optimized for a final reaction volume of 50 µl. If other reaction
volumes are used, the amount of 2x QuantiTect Probe PCR Master Mix must be
adjusted accordingly. 

� 2x QuantiTect Probe PCR Master Mix contains dUTP, which allows the use of a
uracil-N-glycosylase (UNG) pretreatment of the reaction.

� If using the Applied Biosystems 7500, it is necessary to adjust the preset threshold
value to a lower value. Use a value of 0.01 as a starting point.

Procedure 

1. Thaw 2x QuantiTect Probe PCR Master Mix (if stored at –20°C), template DNA or
cDNA, primer and probe solutions, and RNase-free water. Mix the individual
 solutions. 
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2. Prepare a reaction mix according to Table 1.

Due to the hot start, it is not necessary to keep samples on ice during reaction setup
or while programming the real-time cycler.

Note: We strongly recommend starting with an initial Mg2+ concentration of 4 mM
as provided by 2x QuantiTect Probe PCR Master Mix. For a few targets, reactions
may be improved by using Mg2+ concentrations of up to 6 mM.

Table 1. Reaction setup

Component Volume/reaction Final concentration

2x QuantiTect Probe PCR Master Mix* 25 µl† 1x

Primer A Variable 0.4 µM‡

Primer B Variable 0.4 µM‡

Probe Variable 0.1–0.2 µM

Template DNA or cDNA (added at step 4) Variable ≤500 ng/reaction

RNase-free water Variable

Optional: Uracil-N-glycosylase Variable 0.5 units/reaction

Total reaction volume 50 µl

* Provides a final concentration of 4 mM MgCl2. 
† If using a total reaction volume other than 50 µl, calculate the volume of 2x master mix required using this

formula: Volume of 2x master mix (µl) = 0.5 x [Total reaction volume (µl)]
‡ A final primer concentration of 0.4 µM is optimal for most applications. However, for individual

 determination of optimal primer concentration, a primer titration from 0.4 µM to 1 µM can be performed.
SmartCycler users should use a final primer concentration of 0.5 µM for each primer; if necessary, a
primer titration from 0.5 µM to 1 µM can be performed to determine the optimal primer concentration. 

3. Mix the reaction mix thoroughly, and dispense appropriate volumes into PCR tubes
or plates. 

4. Add template DNA or cDNA ( 500 ng/reaction) to the individual PCR tubes or
wells containing the reaction mix. 

For two-step RT-PCR, the volume of the cDNA added (from the undiluted RT
 reaction) should not exceed 10% of the final PCR volume.

5. Program your real-time cycler according to the program outlined in Table 2.

6. Place the PCR tubes or plates in the real-time cycler, and start the cycling program. 
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Table 2. Real-time cycler conditions

Step Time Temperature Additional comments

Optional: UNG 2 min 50°C UNG will eliminate any
(carryover prevention) dUMP-containing PCR

products resulting from
carryover contamination

PCR initial activation step 15 min 95°C HotStarTaq DNA
 Polymerase is activated
by this heating step

2-step cycling:

Denaturation* 15 s 94°C

Combined annealing/ 60 s 60°C
extension

Number of cycles 35–45 The number of cycles
depends on the amount
of template DNA

* SmartCycler users can reduce denaturation time to 1 s to take advantage of cycling capacities.

Perform fluorescence
data collection

1068649_HB_QuantiTect_Probe_PCR_0511.qxp:Qiagen_HB.qxd  02.09.2011  16:55 Uhr  Seite 14



LightCycler
1.x and 2.0

QuantiTect Probe PCR Handbook   05/2011 15

Protocol: Real-Time PCR and Two-Step RT-PCR Using
the LightCycler 1.x and 2.0
This protocol is intended for use with the LightCycler 1.x and LightCycler 2.0 only, and
is suitable for FRET probes and dual-labeled probes (e.g., TaqMan). For all other
cyclers, follow the protocol on page 12.

Important points before starting

� Always start with the cycling conditions specified in this protocol, even if using
 previously established primer–probe systems. 

� For the highest efficiency in real-time PCR using sequence-specific probes, targets
should ideally be 100–150 bp in length. 

� The PCR must start with an initial incubation step of 15 min at 95°C to activate
 HotStarTaq DNA Polymerase. 

� We recommend using the “second derivative maximum” method for data  analysis.

� Always readjust the noise band for analysis of every run if using the “fit-point”
method for data analysis. 

� 2x QuantiTect Probe PCR Master Mix contains dUTP, which allows the use of a
uracil-N-glycosylase (UNG) pretreatment of the reaction.

Procedure 

1. Thaw 2x QuantiTect Probe PCR Master Mix (if stored at –20°C), template DNA or
cDNA, primer and probe solutions, and RNase-free water. Mix the individual
 solutions. 

2. Prepare a reaction mix according to Table 3.

Due to the hot start, it is not necessary to keep samples on ice during reaction setup
or while programming the real-time cycler.

Note: We strongly recommend starting with an initial Mg2+ concentration of 4 mM
as provided by 2x QuantiTect Probe PCR Master Mix. For a few targets, reactions
may be improved by using Mg2+ concentrations of up to 6 mM.
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Table 3. Reaction setup

Component Volume/reaction Final concentration

2x QuantiTect Probe PCR Master Mix* 10 µl 1x

Primer A Variable 0.5 µM†

Primer B Variable 0.5 µM†

Probe Variable 0.1–0.2 µM

Template DNA or cDNA (added at step 4) Variable ≤1 µg/reaction

RNase-free water Variable

Optional: Uracil-N-glycosylase Variable 0.5 units/reaction

Total reaction volume 20 µl

* Provides a final concentration of 4 mM MgCl2. 
† A final primer concentration of 0.5 µM is optimal for most applications. However, for individual

 determination of optimal primer concentration, a primer titration from 0.5 µM to 1 µM can be performed. 

3. Mix the reaction mix thoroughly, and dispense appropriate volumes into PCR
 capillaries. 

4. Add template DNA or cDNA ( 1 µg/reaction) to the individual PCR capillaries  
 containing the reaction mix.

For two-step RT-PCR, the volume of the cDNA added (from the undiluted RT
 reaction) should not exceed 10% of the final PCR volume.

5. Program the LightCycler according to the program outlined in Table 4 (FRET probes)
or Table 5 (TaqMan and other dual-labeled probes). Set the channels according to
Table 6.

6. Place the PCR capillaries in the LightCycler, and start the cycling program.
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Table 4. Real-time cycler conditions for FRET probes 

Step Time Temperature Ramp rate Additional comments

Optional: UNG 2 min 50°C 20°C/s UNG will eliminate any
(carryover dUMP-containing PCR
prevention) products resulting from

carryover contamination

PCR initial 15 min 95°C 20°C/s HotStarTaq DNA 
activation step Polymerase is activated

by this heating step

3-step cycling:

Denaturation 0 s 95°C 20°C/s

Annealing 30 s 50–60°C 20°C/s Approximately 5–8°C
below Tm of primers.
 Perform fluorescence
data collection.

Extension 30 s 72°C 2°C/s

Number of cycles 35–55 The number of cycles
depends on the amount
of template DNA
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Table 5. Real-time cycler conditions for TaqMan and other dual-labeled probes

Step Time Temperature Ramp rate Additional comments

Optional: UNG 2 min 50°C 20°C/s UNG will eliminate any
(carryover dUMP-containing PCR
prevention) products resulting from

carryover contamination

PCR initial 15 min 95°C 20°C/s HotStarTaq DNA 
activation step Polymerase is activated

by this heating step

2-step cycling:

Denaturation 0 s 95°C 20°C/s

Combined 60 s 60°C 20°C/s Perform fluorescence
annealing/ data collection
extension

Number of cycles 35–55 The number of cycles
depends on the amount
of template DNA

Table 6. Channel settings during run (Display Mode) and for data analysis

Detection Display Channel settings
channel mode for data analysis

Dual-labeled probes (FAM™) F1 F1/1 F1/F2

Hybridization probe (LC®-Red 640) F2 F2/1 F2/F1

Hybridization probe (LC-Red 705) F3 F3/1 F3/F1
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Troubleshooting Guide
This troubleshooting guide may be helpful in solving any problems that may arise. For
more information, see also the Frequently Asked Questions page at our Technical
 Support Center: www.qiagen.com/FAQ/FAQList.aspx. The scientists in QIAGEN
 Technical Services are always happy to answer any questions you may have about
either the information and protocols in this handbook or sample and assay  technologies
(for contact information, see back cover or visit www.qiagen.com).

Comments and suggestions

No product, or product detected late in PCR

a) Annealing step (FRET probes Always use the annealing time or 
and Molecular Beacons) or annealing/extension time specified in the
annealing/extension step protocol. In some cases, increasing the time
(dual-labeled probes) too short in steps of 10 s can improve results,

 especially with the LightCycler 1.x and 2.0.

b) Extension time too short (FRET Always use the extension time specified in
probes and Molecular Beacons) the protocol. In some cases, increasing the

time in steps of 10 s can improve results,
especially with the LightCycler 1.x and 2.0.

c) Wrong detection step Ensure that fluorescence detection takes
place during the annealing step when using
FRET probes and Molecular Beacons, or
 during the combined annealing/extension
step when using dual-labeled probes.

d) Pipetting error or missing reagent Check the concentrations and storage
 conditions of the reagents, including
primers, probe, and template nucleic acid.*
Repeat the PCR.

e) HotStarTaq DNA Polymerase Ensure that the cycling program includes the
not activated HotStarTaq DNA Polymerase activation step

(15 min at 95°C) as described in the
 protocols.

f) PCR product too long For optimal results, PCR products should be
between 100 and 150 bp. PCR products
should not be outside the range of
60–300 bp.

* For details, refer to “Guidelines for real-time PCR” at www.qiagen.com/resources/info.
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Comments and suggestions

g) Primer design not optimal Check for PCR products by gel
 electrophoresis. If no specific PCR products
are detected, review the primer design
guidelines.*

h) Primer concentration not optimal Use optimal primer concentrations. 

SmartCycler and LightCycler 1.x and 2.0:
0.5 µM each primer.

All other cyclers: 0.4 µM each primer.

In some cases, increasing the primer
 concentration up to 1 µM can improve
results.

Check the concentrations of primers by
 spectrophotometry.*

i) Mg2+ concentration not optimal Always start with the Mg2+ concentration
provided in 2x QuantiTect Probe PCR
 Master Mix (4 mM final concentration). For
a few targets, an increase up to 6 mM Mg2+

may be helpful. Perform the titration in
0.5 mM steps.

j) Problems with starting template Check the concentration, storage
 conditions, and quality of the starting
 template.* 

If necessary, make new serial dilutions of
template nucleic acid from the stock
 solutions. Repeat the PCR using the new
 dilutions.

k) Insufficient amount of Increase the amount of template, if possible.
starting template Ensure that sufficient copies of the target

nucleic acids are present in your sample.

l) Insufficient number of cycles Increase the number of cycles.

m) Probe design not optimal If the amplification reaction was successful,
there may be a problem with the probe.
Review the probe design guidelines.* 

If using Molecular Beacons, visit
 www.molecular-beacons.org for details on
probe design.

* For details, refer to “Guidelines for real-time PCR” at www.qiagen.com/resources/info.

1068649_HB_QuantiTect_Probe_PCR_0511.qxp:Qiagen_HB.qxd  02.09.2011  16:55 Uhr  Seite 20



QuantiTect Probe PCR Handbook   05/2011 21

Comments and suggestions

n) Annealing temperature too high Decrease annealing temperature in steps of
2°C.

o) Annealing temperature too low Increase annealing temperature in steps of
2°C.

p) No detection activated Check that fluorescence detection was
 activated in the cycling program.

q) Probe synthesis not optimal Check the quality of dual-labeled probes or
Molecular Beacons by incubation with
DNase I. A correctly synthesized probe,
 containing both fluorophore and quencher,
will show a significant increase in
 fluorescence after DNase I incubation.

r) Primers degraded Check for possible degradation of primers
on a denaturing polyacrylamide gel.

s) RT-PCR only: Volumes of RT High volumes of RT reaction added to the
reaction added were too high PCR may reduce amplification efficiency

and the linearity of the reaction. Generally,
the volume of undiluted RT reaction added
should not exceed 10% of the final PCR
 volume.

t) RT-PCR only: Transcript Repeat the RT-PCR and include a positive
not expressed control to make sure the absence of RT-PCR

product was not due to problems with
 amplification and detection.*

Real-time cyclers other than the LightCycler 1.x and 2.0:

u) Wrong detection Ensure that the correct detection channel is
channel/filter chosen activated or the correct filter set is chosen for

the reporter dye.

LightCycler 1.x and 2.0 only:

v) Wrong detection channel chosen Ensure that the correct detection channel is
chosen (e.g., F1 for FAM labeled TaqMan
probes or Molecular Beacons; F2 for LC-Red
640 labeled FRET probes; and F3 for LC-Red
705 labeled FRET probes).

* For details, refer to “Guidelines for real-time PCR” at www.qiagen.com/resources/info.
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Comments and suggestions

No linearity in ratio of CT value/crossing point to log of the template amount

a) Template amount too high Do not exceed maximum recommended
amounts of template. 

LightCycler 1.x and 2.0: Do not use more
than 1 µg template.

All other cyclers: Do not use more than
500 ng template. 

b) Template amount too low Increase template amount, if possible.

c) RT-PCR only: Volumes of RT High volumes of RT reaction added to the
reaction added were too high PCR may reduce amplification efficiency.

Generally, the volume of undiluted reverse-
transcription reaction added should not
exceed 10% of the final PCR volume.

High fluorescence in “No Template” control

a) Contamination of reagents Discard all the components of the assay
(e.g., master mix, primers, and probes).
Repeat the assay using new components.

b) Contamination during Take appropriate precautions during 
reaction setup reaction setup, such as using aerosol-barrier

pipet tips. 

Use uracil-N-glycosylase to prevent
 carryover from previous reactions.

High fluorescence in “No Reverse Transcription” control (RT-PCR only)

Contamination of RNA sample Design primers and/or probes that span
with genomic DNA exon–exon boundaries, so that only cDNA

targets can be amplified and detected. 

Perform reverse transcription with the
 QuantiTect Reverse Transcription Kit, which
provides cDNA synthesis with integrated
genomic DNA removal. Alternatively, treat
the RNA sample with DNase to digest the
contaminating genomic DNA.

Varying fluorescence intensity

a) Contamination of real-time cycler Decontaminate the real-time cycler
 according to the manufacturer’s instructions.

b) Real-time cycler no longer Recalibrate the real-time cycler according to 
calibrated the manufacturer’s instructions.
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All cycler systems:

c) Wavy curve at high In the analysis settings, reduce the number of
template amounts cycles used for background calculation (if

your real-time cycler allows you to do so) or
reduce the amount of template.

ABI PRISM® 7000 only:

d) Uneven curves or high Do not use reaction volumes smaller than 
standard deviations 25 µl and always use optical adhesive

 covers to seal plates. In some cases,
 increasing the reaction volume to 50 µl may
improve results.

The halogen bulb is too old. Replace the
bulb every 3 months (or after a maximum of
2000 live hours).

LightCycler 1.x and 2.0 only:

e) PCR mix not in capillary tip Centrifuge the capillary to bring the PCR mix
into the capillary tip.

f) Capillary not pushed down Ensure that the capillary is completely
completely pushed down in the LightCycler carousel.

g) Wrong detection channel Make sure that the correct channel is
 chosen.
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Ordering Information

Product Contents Cat. no.

QuantiTect Probe PCR Kit (40) For 40 x 50 µl reactions: 1 ml 204341
2x Master Mix, 2 ml RNase-Free 
Water

QuantiTect Probe PCR Kit (200) For 200 x 50 µl reactions: 3 x 1.7 ml 204343
2x Master Mix, 2 x 2 ml RNase-Free 
Water

QuantiTect Probe PCR For 1000 x 50 µl reactions: 25 ml 204345
Kit (1000) 2x Master Mix, 20 ml RNase-Free 

Water

QuantiTect Probe PCR For 200 x 50 µl reactions: 3 x 1.7 ml 204363
+UNG Kit (200) 2x Master Mix, 100 µl UNG Solution, 

2 x 2 ml RNase-Free Water

Accessories

QuantiTect Reverse Transcription Kit — for fast cDNA synthesis for 
sensitive real-time two-step RT-PCR

QuantiTect Reverse For 50 x 20 µl reactions: gDNA 205311
Transcription Kit (50) Wipeout Buffer, Quantiscript®

Reverse Transcriptase, Quantiscript 
RT Buffer, RT Primer Mix, and 
RNase-Free Water

QuantiTect Reverse For 200 x 20 µl reactions: gDNA 205313
Transcription Kit (200) Wipeout Buffer, Quantiscript Reverse 

Transcriptase, Quantiscript RT Buffer, 
RT Primer Mix, and RNase-Free 
Water

QuantiTect Whole Transcriptome Kit — for unlimited real-time PCR 
analysis from precious RNA samples

QuantiTect Whole For 25 x 50 µl reactions: T-Script 207043
Transcriptome Kit (25) Enzyme and Buffer; Ligation Enzymes, 

Reagent, and Buffer; and REPLI-g®

DNA Polymerase and Buffer
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Product Contents Cat. no.

FastLane Cell cDNA Kit — for high-speed preparation of cDNA without 
RNA purification for use in real-time RT-PCR

FastLane Cell cDNA Kit (50) Buffer FCW, Buffer FCP, and 215011
components for 50 x 20 µl reverse-
transcription reactions (gDNA 
Wipeout Buffer, Quantiscript Reverse 
Transcriptase, Quantiscript RT Buffer, 
RT Primer Mix, and RNase-Free 
Water)

Related products

QuantiTect Probe RT-PCR Kit — for quantitative, real-time one-step 
RT-PCR using sequence-specific probes

QuantiTect Probe RT-PCR For 200 x 50 µl reactions: 204443
Kit (200) 3 x 1.7 ml 2x Master Mix, 100 µl 

RT Mix, 2 x 2 ml RNase-Free Water

QuantiTect Probe RT-PCR For 1000 x 50 µl reactions: 25 ml 204445
Kit (1000) 2x Master Mix, 0.5 ml RT Mix, 

20 ml RNase-Free Water

For up-to-date licensing information and product-specific disclaimers, see the respective
QIAGEN kit handbook or user manual. QIAGEN kit handbooks and user manuals are
available at www.qiagen.com or can be requested from QIAGEN Technical Services
or your local distributor.

QIAGEN offers a wide range of products for DNA and RNA purification and real-time
PCR analysis — to find the right products for your needs, visit
 www.qiagen.com/ProductFinder.
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Notes
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Trademarks: QIAGEN®, FastLane®, HotStarTaq®, Quantiscript®, QuantiTect®, REPLI-g®, Rotor-Gene® (QIAGEN Group); Mx3000P®,
Mx3005P®, Mx4000® (Agilent Technologies); SmartCycler® (Cepheid); ABI PRISM®, Applied Biosystems®, FAM™, ROX™ (Life
Technologies Corporation); LC®, LightCycler®, TaqMan® (Roche Group). Registered names, trademarks, etc. used in this document,
even when not specifically marked as such, are not to be considered unprotected by law.

For applicable countries:
NOTICE TO PURCHASER: LIMITED LICENSE
Use of this product (QuantiTect Probe PCR Kit) is covered by one or more of the following US patents and corresponding patent
claims outside the US: 6,127,155, 5,677,152 (claims 1 to 23 only), 5,773,258 (claims 1 and 6 only), and claims outside the US
corresponding to expired US Patent No. 5,079,352. The purchase of this product includes a limited, non-transferable immunity
from suit under the foregoing patent claims for using only this amount of product for the purchaser’s own internal research. No
right under any other patent claim and no right to perform commercial services of any kind, including without limitation reporting the
results of purchaser’s activities for a fee or other commercial consideration, is conveyed expressly, by implication, or by estoppel.
This product is for research use only. Diagnostic uses under Roche patents require a separate license from Roche. Further information
on purchasing licenses may be obtained by contacting the Director of Licensing, Applied Biosystems, 850 Lincoln Centre Drive,
Foster City, California 94404, USA. 

NOTICE TO PURCHASER: LIMITED LICENSE.
The use of this product (QuantiTect Probe PCR Kit) is covered by at least one claim of U.S. Patent No. 7,687,247 owned by Life
Technologies Corporation. The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount
of the product and components of the product in research conducted by the buyer (whether the buyer is an academic or for-profit
entity). The buyer cannot sell or otherwise transfer (a) this product, (b) its components, or (c) materials made by the employment of
this product or its components to a third party or otherwise use this product or its components or materials made by the employment
of this product or its components for Commercial Purposes. Commercial Purposes means any activity for which a party receives or
is due to receive consideration and may include, but is not limited to: (1) use of the product or its components in manufacturing; (2)
use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic,
diagnostic or prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components
are resold for use in research. The buyer cannot use this product or its components or materials made using this product or its
components for therapeutic, diagnostic or prophylactic purposes. Further information on purchasing licenses under the above
patents may be obtained by contacting the Licensing Department, Life Technologies Corporation, 5791 Van Allen Way, Carlsbad,
CA 92008. Email: outlicensing@lifetech.com.

NOTICE TO PURCHASER: LIMITED LICENSE
The purchase of this product (QuantiTect Probe PCR Kit) includes a limited, non-transferable right to use the purchased amount of
the product to perform Applied Biosystem’s patented Passive Reference Method for the purchaser's own internal research. No right
under any other patent claim and no right to perform commercial services of any kind, including without limitation reporting the
results of purchaser's activities for a fee or other commercial consideration, is conveyed expressly, by implication, or by estoppel.
This product is for research use only. For information on obtaining additional rights, please contact outlicensing@lifetech.com or
Out Licensing, Life Technologies, 5791 Van Allen Way, Carlsbad, California 92008.

Limited License Agreement

Use of this product signifies the agreement of any purchaser or user of the QuantiTect Probe PCR Kit to the following terms:

1. The QuantiTect Probe PCR Kit may be used solely in accordance with the QuantiTect Probe PCR Handbook and for use with
components contained in the Kit only. QIAGEN grants no license under any of its intellectual property to use or incorporate
the enclosed components of this Kit with any components not included within this Kit except as described in the QuantiTect
Probe PCR Handbook and additional protocols available at www.qiagen.com.

2. Other than expressly stated licenses, QIAGEN makes no warranty that this Kit and/or its use(s) do not infringe the rights of
third-parties.

3. This Kit and its components are licensed for one-time use and may not be reused, refurbished, or resold.

4. QIAGEN specifically disclaims any other licenses, expressed or implied other than those expressly stated.

5. The purchaser and user of the Kit agree not to take or permit anyone else to take any steps that could lead to or facilitate any
acts prohibited above. QIAGEN may enforce the prohibitions of this Limited License Agreement in any Court, and shall
 recover all its investigative and Court costs, including attorney fees, in any action to enforce this Limited License Agreement
or any of its intellectual property rights relating to the Kit and/or its components.

For updated license terms, see www.qiagen.com.

© 2002–2011 QIAGEN, all rights reserved.
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Sample & Assay Technologies

www.qiagen.com

Australia � Orders 1-800-243-800 � Fax 03-9840-9888 � Technical 1-800-243-066

Austria � Orders 0800-28-10-10 � Fax 0800-28-10-19 � Technical 0800-28-10-11

Belgium � Orders 0800-79612 � Fax 0800-79611 � Technical 0800-79556

Brazil � Orders 0800-557779 � Fax 55-11-5079-4001 � Technical 0800-557779

Canada � Orders 800-572-9613 � Fax 800-713-5951 � Technical 800-DNA-PREP (800-362-7737)

China � Orders 86-21-3865-3865 � Fax 86-21-3865-3965 � Technical 800-988-0325

Denmark � Orders 80-885945 � Fax 80-885944 � Technical 80-885942

Finland � Orders 0800-914416 � Fax 0800-914415 � Technical 0800-914413

France � Orders 01-60-920-926 � Fax 01-60-920-925 � Technical 01-60-920-930 � Offers 01-60-920-928

Germany � Orders 02103-29-12000 � Fax 02103-29-22000 � Technical 02103-29-12400

Hong Kong � Orders 800 933 965 � Fax 800 930 439 � Technical 800 930 425

Ireland � Orders 1800 555 049 � Fax 1800 555 048 � Technical 1800 555 061

Italy � Orders 800-789544 � Fax 02-334304-826 � Technical 800-787980

Japan � Telephone 03-6890-7300 � Fax 03-5547-0818 � Technical 03-6890-7300

Korea (South) � Orders 080-000-7146 � Fax 02-2626-5703 � Technical 080-000-7145

Luxembourg � Orders 8002-2076 � Fax 8002-2073 � Technical 8002-2067

Mexico � Orders 01-800-7742-639 � Fax 01-800-1122-330 � Technical 01-800-7742-436

The Netherlands � Orders 0800-0229592 � Fax 0800-0229593 � Technical 0800-0229602

Norway � Orders 800-18859 � Fax 800-18817 � Technical 800-18712

Singapore � Orders 1800-742-4362 � Fax 65-6854-8184 � Technical 1800-742-4368 

Spain � Orders 91-630-7050 � Fax 91-630-5145 � Technical 91-630-7050

Sweden � Orders 020-790282 � Fax 020-790582 � Technical 020-798328

Switzerland � Orders 055-254-22-11 � Fax 055-254-22-13 � Technical 055-254-22-12

UK � Orders 01293-422-911 � Fax 01293-422-922 � Technical 01293-422-999

USA � Orders 800-426-8157 � Fax 800-718-2056 � Technical 800-DNA-PREP (800-362-7737)
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