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2× concentrated, ready-to-use hot start master mix for qPCR and qRT-PCR using the hydrolysis probe detection format 
on real-time PCR instruments (except the LightCycler® Instruments)
1. What this Product Does

Contents

The FastStart TaqMan® Probe Master is a ready-to-use, 2× concen-
trated master mix that contains all the reagents (except primers, probe 
and template) needed for running quantitative, real-time DNA detec-
tion assays, including qPCR and 2-step qRT-PCR, in the hydrolysis 
probe detection format. It is available in two formulations, one that 
contains the Rox reference dye and one without Rox.

Storage and Stability

If stored at �15 to �25oC, the master mix is stable until the expiration 
date printed on the label. For short-term storage (up to 3 months), the 
master mix may be stored at +2 to +8oC.

 Keep the FastStart TaqMan® Probe Master (Rox) away from light.

 Avoid repeated freezing and thawing.

 The complete PCR mix (i.e., FastStart TaqMan® Probe Master sup-
plemented with primers, probe, and template) is stable for up to 24 
hours at +15 to +25°C. 

 Keep the PCR mix away from light.

Application

The FastStart TaqMan® Probe Master is a ready-to-use reagent mix 
that simplifies the preparation of reactions for qPCR and 2-step qRT-
PCR. In combination with a real-time PCR instrument, suitable PCR 
primers and Hydrolysis Probe, FastStart TaqMan® Probe Master allows 
sensitive detection and quantification of defined DNA sequences.

 Do not use this product on the LightCycler® Instruments.

In principle, the FastStart TaqMan® Probe Master can be used for the 
amplification and detection of any DNA or cDNA target, including 
those that are GC-rich or GC-poor. However, you would need to adapt 
your detection protocol to the reaction conditions of the particular 
real-time PCR instrument in use and design a specific hydrolysis probe 
and PCR primers for each target. See the instruction manual of your 
real-time PCR instrument for general recommendations.

 The mix is designed for optimal amplification of targets up to 
500 bp long. Do not use the mix to amplify longer targets.

 FastStart TaqMan® Probe Master offers convenience and ease-of-
use because addition of MgCl2 to the reaction mixture is not nec-
essary, thus avoiding time-consuming optimization steps.
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 The mix contains dUTP, so that it may be used with Uracil-DNA 
Glycosylase to prevent false positives arising from carry-over con-
tamination, i.e., contamination with amplified DNA.

 The FastStart TaqMan® Probe Master is fully compatible with 
probes from the Universal ProbeLibrary Sets*.

Additional Equipment and Reagents Required

Additional reagents and equipment required to perform quantitative 
real-time PCR assays with the FastStart TaqMan® Probe Master 
include:

• standard laboratory equipment
– nuclease-free, aerosol-resistant pipette tips
– pipettes with disposable, positive-displacement tips
– sterile reaction tubes for preparing master mixes and dilu-

tions
– standard benchtop microcentrifuge 
– Water, PCR Grade*

• for first-strand cDNA synthesis
– Transcriptor First Strand cDNA Synthesis Kit*

• for real-time PCR
– PCR reaction vessels (e.g., optical tubes or microplates)
– sequence-specific primers
– a hydrolysis probe (e.g., from the Universal ProbeLibrary 

Sets*)

• for carry-over prevention (optional)

– LightCycler® Uracil-DNA Glycosylase*

* available from Roche Applied Science

2. How to Use this Product

2.1 Before You Begin

General

The optimal reaction conditions (concentration of template DNA and 
PCR primers, incubation temperatures and times, cycle number) 
depend on the specific template/primer system and must be deter-
mined individually.

Sample Material

• Use any template DNA (e.g., genomic or plasmid DNA, cDNA) suit-
able for PCR in terms of purity, concentration, and absence of 
inhibitors. For reproducible isolation of nucleic acids use:

– either the MagNA Pure 96 Instrument, the MagNA Pure LC 
Instrument, or the MagNA Pure Compact Instrument 
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together with a dedicated nucleic acid isolation kit (for auto-
mated isolation) or

– a High Pure nucleic acid isolation kit (for manual isolation).

For details see the Roche Applied Science Biochemicals catalog or 
home page, www.roche-applied-science.com.

• Use up to 250 ng complex genomic DNA or 50 ng cDNA.

Primers

Use PCR primers at a final concentration of 0.3 to 1.0 �M. The recom-
mended starting concentration is 0.9 �M each.

 Always use equimolar primer concentrations.

 If you are using probes from the Universal ProbeLibrary*, use 
200 nM of each primer.

 The design of the PCR primers determines amplicon length, melt-
ing temperature, amplification efficiency, and yield. Primer design 
may also depend on the choice of PCR program (2-step versus 3-
step protocol).

 Several programs for primer design are freely available or provided 
by the suppliers of real-time PCR instruments (e.g., PrimerExpress). 
Alternatively, such programs are available to the public on the web 
for free. For example, use the free online ProbeFinder software 
(www.universalprobelibrary.com) to design primers that may be 
paired with probes from the Universal ProbeLibrary*.

Probe 

The probe concentration should be significantly lower than the primer 
concentration. As a starting point, we recommend using 250 nM 
probe. However, suitable concentrations range from 100 nM to 
300 nM.

 To ensure a specific and sensitive assay, the probe must anneal to 
the DNA at a significantly higher temperature than the primers. 
Therefore, the Tm of the probe should be +68 to +70°C and the Tm
of the primers about +58 to +60°C. 

 For maximum assay sensitivity, avoid placing a terminal G at the 
5´-end of the probe because the fluorescent signal (arising after 
cleavage of the probe) is adversely affected by such a G. 

 To ensure that the fluorescent reporter dye within the unreacted 
probe is quenched, the length of the probe should not exceed 28 
nucleotides.

 If you use probes from the Universal ProbeLibrary*, start with a 
probe concentration of 100 nM. Set the annealing temperature to 
+60°C.

Negative Control

To detect DNA contamination, always include a negative control in 
each run. To prepare this control, replace template DNA with Water, 
PCR Grade.

Reaction Volume

Various reaction volumes of the FastStart TaqMan® Probe Master can 
be used. Please refer to recommendations from the supplier of the 
instrument for suitable volumes and tubes/plates.

Real-time PCR Instruments

 Please read carefully.

In principle, real-time PCR instruments (except the LightCycler®

Instruments) offer three different modes:
1. Detection of released signal in relationship to a reference dye (usu-

ally Rox)

2. Detection of released signal in relationship to the quencher dye of 
the probe (e.g., TAMRA)

3. Detection of released signal alone

The choice of mode depends on the instrument (e.g., whether a chan-
nel for detecting the reference dye is available) and on the light source 
of the instrument (halogen or laser).
www.roche-applied-science.com

The FastStart TaqMan® Probe Master is available with or without Rox.

 The FastStart TaqMan® Probe Master (Rox) contains 120 nM Rox 
(2× concentrated), i.e., the final concentration of Rox in the PCR 
mix is 60 nM. This concentration of Rox is compatible if running 
PCR experiments using the following real-time PCR instruments:

• ABI 7500 Real-Time PCR System

• Stratagene Mx3000P QPCR System

• Corbett RotorGene Real-Time Thermoanalyzer

If you use the Bio-Rad iCycler iQ5 Real-Time PCR Detection System 
apply only the External Well Factor Plate procedure for determining the 
well factors. For determining the well factors the Bio-Rad iCycler iQ5 
Real-Time PCR Detection System does not use Rox but fluorescein. 
Therefore, use the FastStart TaqMan® Probe Master (without Rox) in 
combination with the iCycler iQ5 Real-Time PCR Detection System 
only. For details on how to perform the External Well Factor Plate pro-
cedure consult the iCycler iQ5 Real-Time PCR Detection System 
Instruction Manual.

2.2 Procedure

Preparation of the PCR mix

For each 50 �l reaction, prepare the following reaction mix:

� • Thaw the solutions and, for maximum recovery of the contents, 
briefly spin vials in a microcentrifuge before opening.

• Mix solutions carefully by pipetting them up and down, then 
store on ice.

� Prepare 100× conc. solutions of the PCR primers and the 
hydrolysis probe.

� In a 1.5 ml reaction tube on ice, prepare the PCR mix for one 
50 �l reaction by adding the following components in the order 
listed below.

Component Volume a) Final 
conc.

FastStart TaqMan® Probe Master
FastStart TaqMan® Probe Master (Rox)

25 �l 1×

Hydrolysis Probe (25 �M) 0.5 �l 250 nM

Forward primer (90 �M) 0.5 �l 900 nM

Reverse primer (90 �M) 0.5 �l 900 nM

Water, PCR Grade 18.5 �l

Total Volume 45 �l

 a) To prepare the PCR mix for more than one reaction, multi-
ply the amounts in the “Volume” column by z, where z = the 
number of reactions to be run + one additional reaction.

� • Mix the solution carefully by pipetting it up and down. Do not 
vortex.

• Pipet 45 �l PCR mix into each PCR reaction vessel or well of a 
PCR microplate (depending on your real-time PCR instrument).

� • Add 5 �l of template DNA (up to 250 ng total DNA) or cDNA.

 In initial experiments to determine the optimum amount of 
cDNA template, we recommend running undiluted, 1:10 
diluted, and 1:100 diluted cDNA template in parallel. 

• Mix carefully by pipetting up and down.

� According to the instructions supplied with your instrument, 
prepare the tubes or microplates for PCR (e.g., seal tubes with 
optical tube caps or the plate with self-adhesive foil).

www.roche-applied-science.com
http:/
www.universalprobelibrary.com
www.universalprobelibrary.com
www.universalprobelibrary.com
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Performing PCR

There are several different ways to program the PCR. Either two-step 
or three-step PCR programs will provide suitable experimental results. 
The amplicon should be short (approximately 150 bp) and the anneal-
ing/elongation temperature should be +60°C (e.g., a typical PCR pro-
tocol is 40 cycles of +95°C/15 sec, followed by +60°C/1 min).

 For best results, be sure the instrument is calibrated correctly.

� Following the instruction manual of the instrument supplier, 
program the instrument with the following parameters:

Cycles Analysis 
Mode

Target 
Temperature

Hold 
Time

Remarks

1 
(optional)

None 50°C 2 min Only if UNG had 
been added for 
carry-over pre-
vention 

1 None 95°C 10 min Activation of 
FastStart Taq 
DNA Polymerase

40 Quantifi-
cation

Dependent on the 
specific primer-probe 
combination.

Amplification 
and real-time 
analysis

	 Place your tubes or plate in the instrument and start the reaction.


 At the end of the reaction, follow instrument instructions for 
quantification/analysis.

2.3 Related Procedures

Prevention of Carry-Over Contamination

Uracil-DNA Glycosylase (UNG) is suitable for preventing carry-over 
contamination in PCR. This carry-over prevention technique involves 
incorporating deoxyuridine triphosphate into amplification products, 
then pretreating later PCR mixtures with UNG. If a dUTP-containing 
contaminant is present in the later PCRs, it will be cleaved by a combi-
nation of the UNG and the high temperatures of the initial denatur-
ation step; it will not serve as a PCR template. Since your target DNA 
template contains thymidine rather than uridine, it is not affected by 
this procedure.

 dUTP is a component of the FastStart TaqMan® Probe Master.

 Perform prevention of carry-over contamination with LightCycler®

Uracil-DNA Glycosylase*. Add 1.25 U per 50 �l PCR reaction. Pro-
ceed as described in the Instructions for Use.

Two-step RT-PCR

FastStart TaqMan® Probe Master can also be used to perform two-
step RT-PCR. In two-step RT-PCR, the reverse transcription of RNA 
into cDNA is separated from the other reaction steps and is performed 
outside the real-time PCR instrument. Subsequent amplification and 
online monitoring is performed according to the standard real-time 
PCR procedure, using the cDNA as the starting sample material. Tran-
scriptor First Strand cDNA Synthesis Kit* is recommended for reverse 
transcription of RNA into cDNA. Synthesis of cDNA is performed 
according to the detailed instructions provided with the kit.

3. Troubleshooting

Problem Cause Recommendation

No amplification 
detectable and 
no band in 
gel analysis

• error in PCR program 
(e.g., activation step 
omitted)

• pipetting errors (e.g., 
DNA not added)

• amplicon too long
• inhibitory effects of 

impurities
• bad primer design

• Adjust PCR program

• Repeat experiment; 
check pipetting steps 
carefully

• Redesign primer
• Repeat isolation of 

template
• Redesign primer

No or low 
amplification 
detectable but 
strong band in gel 
analysis

PCR is working but the 
probe is poorly designed

Redesign probe
www.roche-applied-science.com

Fluorescence 
varies within a run

instrument not correctly 
calibrated

Recalibrate instrument 

variations in pipetting Monitor the channel in 
which Rox is detected

High background 
in the negative 
(no template) 
control 

Contamination • Remake or replace 
critical solutions (e.g., 
water)

• Clean lab bench
• Use UNG to prevent 

carry-over contami-
nation

4. Additional Information on this Product

FastStart Taq DNA Polymerase

The FastStart TaqMan® Probe Master (with or without Rox) contains 
the FastStart Taq DNA Polymerase for hot-start PCR to improve speci-
ficity and sensitivity of the PCR by minimizing the formation of non-
specific amplification products (1,2,3,4). This enzyme delivers excellent 
results thanks to its special enzyme design and optimized buffer sys-
tem.

FastStart Taq DNA Polymerase is a chemically modified form of ther-
mostable recombinant Taq DNA Polymerase that shows no activity up 
to +75°C. The enzyme is active only at high temperatures, where prim-
ers no longer bind non-specifically. The enzyme is completely acti-
vated (by removal of blocking groups) in a single pre-incubation step 
(+95°C, 10 min) before cycling begins. Activation does not require the 
extra handling steps typical of other hot-start techniques.

Detection of PCR products

Real-time DNA detection assays based on the hydrolysis probe format 
(also known as 5´-nuclease assays) require a single, signal-generating 
probe that contains two labels, a fluorescent reporter dye at the 5´-end 
and a (fluorescent or dark) quencher label at or near the 3´-end (6). 
When the probe is intact, the fluorescence signal is almost completely 
suppressed by the quenching label. When the probe is hybridized to 
its target sequence, it is cleaved by the 5´ 3´ exonuclease activity of 
the FastStart Taq DNA Polymerase, which “unquenches” the fluores-
cent reporter dye. During each PCR cycle, more of the released fluo-
rescent dye accumulates, boosting the fluorescence signal.

 If you use the hydrolysis probe format for detection, you cannot 
perform a subsequent melting curve analysis. For melting curve 
analysis, we recommend using the FastStart SYBR Green Master*.

Quality Control

Each lot is tested for performance in qPCR using three templates: 
a GC–rich template, a GC-poor template and a long template (about 
440 bp). 
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5. Supplementary Information

5.1 Conventions

Text Conventions
To make information consistent and memorable, the following text 
conventions are used in this document:

Text Convention Use

Numbered Instructions 
labeled �, �, etc.

Steps in a process that usually occur in the 
order listed

Numbered Instructions
labeled �, 	, etc.

Steps in a procedure that must be per-
formed in the order listed

Asterisk * Denotes a product available from Roche 
Applied Science

Symbols
In this document, the following symbols are used to highlight impor-
tant information:

Symbol Description


Information Note:
Additional information about the current topic or proce-
dure.


Important Note:
Information critical to the success of the procedure or use 
of the product.

5.2 Abbreviations

In this document, the following abbreviations are used:

Abbreviation Meaning

qPCR quantitative real-time PCR

UNG Uracil-DNA Glycosylase

5.3 Changes to Previous Version

• Disclaimer of License updated

5.4 Ordering Information

Roche Applied Science offers a large selection of reagents and sys-
tems for life science research. For a complete overview of related 
products and manuals, please visit and bookmark our home page, 
http://www.roche-applied-science.com, and our Special Interest Sites 
including:
• The Universal ProbeLibrary: http://www.universalprobelibrary.com 
• The MagNA Pure System family for automated nucleic acid isola-

tion: http://www.magnapure.com
• Amplification – Innovative Tools for PCR: 

http://www.roche-applied-science.com/pcr 
• DNA & RNA preparation – Versatile Tools for Nucleic Acid Purifica-

tion: http://www.roche-applied-science.com/napure 

Product Pack Size Cat. No.

FastStart SYBR 
Green Master

5 ml (4 × 1.25 ml)
50 ml (10 × 5 ml)

04 673 484 001
04 673 492 001

Transcriptor First Strand 
cDNA Synthesis Kit

50 reactions
100 reactions
200 reactions

04 379 012 001
04 896 866 001
04 897 030 001

LightCycler® Uracil-DNA 
Glycosylase

50 �l (100 U) 03 539 806 001

Water, PCR Grade 25 ml (25 × 1 ml)
25 ml (1 × 25 ml)
100 ml (4 × 25 ml)

03 315 932 001
03 315 959 001
03 315 843 001

High Pure PCR Template 
Preparation Kit

100 purifications 11 796 828 001

mRNA Isolation Kit 1 kit 11 741 985 001

Universal ProbeLibrary Set, 
Human

1 set 04 683 633 001

Universal ProbeLibrary Set, 
Mouse

1 set 04 683 641 001

Universal ProbeLibrary Set,
Rat

1 set 04 683 650 001
 Roche Diagnostics GmbH
Roche Applied Science
68298 Mannheim
Germany

Contact and Support 

To ask questions, solve problems, suggest enhancements or report new 
applications, please visit our Online Technical Support Site at:

www.roche-applied-science.com/support

To call, write, fax, or email us, visit the Roche Applied Science home page, 
www.roche-applied-science.com, and select your home country. Country- 
specific contact information will be displayed. Use the Product Search func-
tion to find Instructions for Use and Material Safety Data Sheets.

License Disclaimer

NOTICE: This product may be subject to certain use restrictions. 
Before using this product please refer to the Online Technical Support 
page (http://technical-support.roche.com) and search under the prod-
uct number or the product name, whether this product is subject to a 
license disclaimer containing use restrictions.

Trademarks

FASTSTART, HIGH PURE, MAGNA PURE,  LIGHTCYCLER, LC and 
TAQMAN are trademarks of Roche.

SYBR is a trademark of Molecular Probes, Inc.

Exiqon, ProbeFinder and ProbeLibrary are registered trademarks of 
Exiqon A/S, Vedbaek, Denmark

All other product names and trademarks are the property of their 
respective owners.

Regulatory Disclaimer

For life science research only. Not for use in diagnostic procedures.
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