Brilliant II SYBR® Green QRT-PCR,
AffinityScript Master Mix, 2-Step
Instruction Manual
Catalog #600834
Revision C.0

For Research Use Only. Not for use in diagnostic procedures.
600834-12

LIMITED PRODUCT WARRANTY
This warranty limits our liability to replacement of this product. No other warranties of any kind,
express or implied, including without limitation, implied warranties of merchantability or fitness for
a particular purpose, are provided by Agilent. Agilent shall have no liability for any direct, indirect,
consequential, or incidental damages arising out of the use, the results of use, or the inability to use
this product.

ORDERING INFORMATION AND TECHNICAL SERVICES
Email
techservices@agilent.com

World Wide Web
www.genomics.agilent.com

Telephone
Location

Telephone

United States and Canada
Austria
Benelux
Denmark
Finland
France
Germany
Italy
Netherlands
Spain
Sweden
Switzerland
UK/Ireland
All Other Countries

800 227 9770
01 25125 6800
02 404 92 22
45 70 13 00 30
010 802 220
0810 446 446
0800 603 1000
800 012575
020 547 2600
901 11 68 90
08 506 4 8960
0848 8035 60
0845 712 5292
Please visit www.agilent.com/genomics/contactus

BRILLIANT II SYBR® GREEN QRT-PCR, AFFINITYSCRIPT
MASTER MIX, 2-STEP
CONTENTS
Materials Provided .............................................................................................................................. 1
Storage Conditions .............................................................................................................................. 1
Additional Materials Required .......................................................................................................... 1
Notices To Purchaser .......................................................................................................................... 2
Introduction ......................................................................................................................................... 3
Reverse Transcription with the AffinityScript QPCR cDNA Synthesis Kit ......................... 3
QPCR Analysis using the Brilliant II SYBR® Green QPCR Master Mix ............................. 4
PreProtocol Considerations................................................................................................................ 7
RNA Isolation........................................................................................................................ 7
cDNA Synthesis Reaction Considerations ............................................................................ 7
Using a Reference RNA for QRT-PCR Experiments ........................................................... 8
QPCR Reaction Considerations ............................................................................................ 9
Recommended Control Reactions ....................................................................................... 11
Protocols ............................................................................................................................................. 12
First-Strand cDNA Synthesis .............................................................................................. 12
QPCR Amplification of cDNA ........................................................................................... 13
Troubleshooting ................................................................................................................................ 16
References .......................................................................................................................................... 17
Endnotes ............................................................................................................................................. 17
MSDS Information ............................................................................................................................ 17
Quick-Reference Protocol ................................................................................................................ 18

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix,
2-Step
MATERIALS PROVIDED
Catalog #600834
Materials Provided

Concentration

Quantity

AffinityScript QPCR cDNA Synthesis Kita
cDNA Synthesis Master Mix

2×

500 μl

AffinityScript RT/ RNase Block Enzyme Mixture

—

50 μl

Oligo(dT) primer

100 ng/μl

20 μg

Random primers

100 ng/μl

20 μg

RNase-free H2O

—

1.2 ml

2×

2 × 2.5 ml

Brilliant II SYBR® Green QPCR Master Mixb
Brilliant II SYBR® Green QPCR Master Mixc

Reference dye
1 mM
100 μl
Sufficient reagents are provided for fifty, 20-μl cDNA synthesis reactions.
Sufficient reagents are provided for four-hundred, 25-μl QPCR reactions.
The QPCR master mix contains nucleotide mix GATC.
The reference dye is light sensitive and should be kept away from light whenever possible.
d

a
b
c
d

STORAGE CONDITIONS
All Components: Upon receipt, store all components at –20°C. Store the 2× master mix at 4°C after
thawing. Once thawed, full activity is guaranteed for 6 months.
Note

The SYBR Green I dye and the reference dye are light sensitive and should be kept away
from light whenever possible.

ADDITIONAL MATERIALS REQUIRED
Spectrofluorometric thermal cycler
Nuclease-free PCR-grade water
Revision C.0
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NOTICES TO PURCHASER
This product is provided under an intellectual property license from Life Technologies Corporation.
The purchase of this product conveys to the buyer the non-transferable right to use the purchased
product and components of the product only in research conducted by the buyer (whether the buyer
is an academic or for-profit entity). The sale of this product is expressly conditioned on the buyer not
using the product or its components for any Commercial Purposes. Commercial Purposes means any
activity by the buyer to generate revenue, which may include, but is not limited to use of the product
or its components: (1) in manufacturing or in quality assurance or quality control; (2) to provide a
service, information, or data for a fee or other consideration; (3) for therapeutic or prophylactic
purposes; (4) for diagnostic use; and (5) for resale, whether or not such items are resold for use in
research. For information on purchasing a license to this product for purposes other than research,
contact Life Technologies Corporation, 5791 Van Allen Way, Carlsbad , CA 92008 USA or
outlicensing@lifetech. com.
NOTICE TO PURCHASER: LIMITED LICENSE
Use of this product is covered by one or more of the following US patents and corresponding patent
claims outside the US: 6,258,569, 6,171,785, 6,127,155, 6,030,787, 5,994,056, 5,876,930, 5,804,375,
5,789,224, 5,773,258 (claims 1 and 6 only), 5,723,591, 5,677,152 (claims 1 to 23 only), 5,618,711,
5,538,848, 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.
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INTRODUCTION
Real-time quantitative reverse transcription PCR (QRT-PCR) is a powerful
tool for gene expression analysis. The Brilliant II SYBR® Green
QRT-PCR, AffinityScript Master Mix provides a streamlined, fully
optimized system for two-step QRT-PCR applications using SYBR Green I
dye detection. A two-step RT-PCR format is useful for amplifying multiple
targets from a single cDNA source and for maintaining archival cDNA. The
kit is composed of two modules, both of which are optimized for
streamlined QRT-PCR experiments. First, RNA is reverse-transcribed using
the AffinityScript QPCR cDNA Synthesis Kit with a master mix format and
fast protocol time of just 25 minutes. Second, the cDNA of interest is
quantified using the Brilliant II SYBR Green QPCR Master Mix.
The improved Brilliant II formulation of the SYBR Green QPCR master
mix yields higher levels of final fluorescence and earlier Ct values for many
cDNA targets. The Brilliant II QPCR master mix has also been optimized
for a faster two-step cycling protocol that is 25% shorter than the protocol
used with the original Brilliant SYBR Green QPCR master mix.

Reverse Transcription with the AffinityScript QPCR cDNA Synthesis Kit
The AffinityScript QPCR cDNA synthesis kit provides a comprehensive set
of reagents necessary to generate high-quality, QPCR-ready cDNA
templates up to 12 kb in length from either mRNA or total RNA. The firststrand synthesis step is completed using a convenient master mix with few
pipetting steps, saving you time and ensuring experiment-to-experiment
reproducibility. Each reaction accommodates a range of RNA amounts from
fg to µg.

cDNA Synthesis Master Mix
The cDNA synthesis master mix contains a buffer that is specifically
optimized for QRT-PCR performance, allowing a fast protocol and reducing
variability in Ct measurements between reactions. In addition to the
optimized buffer, the master mix contains MgCl2 and dNTPs.

AffinityScript RT/RNase Block Enzyme Mixture
The kit includes our QPCR-grade AffinityScript Multiple Temperature
Reverse Transcriptase (RT), a genetically engineered version of Moloney
murine leukemia virus RT that is highly thermostable, allowing you to
reverse transcribe at your preferred reaction temperature. AffinityScript RT
is provided, in combination with RNase block, in a separate tube so that
no-RT control reactions may be included in the QRT-PCR experiments. The
RNase block serves as a safeguard against contaminating RNases.
AffinityScript RT is stringently quality-controlled to verify the absence of
nuclease contaminants that adversely affect cDNA synthesis, particularly
from small input RNAs. It has been tested in QRT-PCR experiments to
ensure sensitive and reproducible performance over a broad range of RNA
template amounts and over a variety of RNA targets that vary in size,
abundance, and GC-content.
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cDNA Primers
The cDNA priming strategy can affect cDNA yield, sensitivity, and
detection of certain targets, such as GC-rich targets or sequences located at
the 5´ or 3´ end of a transcript.1 For this reason, individually packaged
random nonamers and oligo(dT) primers are provided separately from the
master mix, allowing you to use the best priming strategy for your specific
target.2

QPCR Analysis using the Brilliant II SYBR® Green QPCR Master Mix
The Brilliant II SYBR Green QPCR master mix includes all of the
components necessary to carry out QPCR amplification of cDNA, including
SureStart Taq DNA polymerase, an optimized buffer, dNTPs, MgCl2, and
stabilizers. The master mix also contains SYBR Green I dye for detection of
the amplification products. (Gene-specific primers are supplied by the user.)

SureStart Taq DNA Polymerase
SureStart Taq DNA polymerase is a modified version of Taq2000 DNA
polymerase with hot start capability. SureStart Taq DNA polymerase
improves PCR amplification reactions by decreasing background from nonspecific amplification and increasing amplification of desired products.
SureStart Taq is easily incorporated into PCR protocols already optimized
with Taq DNA polymerase, with little modification of cycling parameters or
reaction conditions.

Reference Dye
A passive reference dye (an optional reaction component) is provided in a
separate tube; providing this reagent separately allows you to control the
final dye concentration, increasing the flexibility of the reagents for use with
different platforms.

QPCR Platforms
The Brilliant II SYBR Green QPCR master mix has been optimized for
maximum performance on the Agilent Mx3000P and Mx3005P real-time
PCR systems, as well as the ABI 7900HT real-time PCR instrument. In
addition, excellent results have been observed using most other QPCR
platforms.
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Detection using SYBR Green I Dye
3

SYBR Green I dye has an excitation maximum at 497 nm and an emission
maximum at 520 nm. When free in solution the dye displays relatively low
fluorescence, but when bound to double-stranded DNA (dsDNA) its
fluorescence increases by over 1000-fold (Figure 1).
In reactions containing SYBR Green I dye, fluorescence increases
proportionately to dsDNA concentration. As the target is amplified, the
increasing concentration of dsDNA in the solution can be directly measured
by the increase in fluorescence signal. Compared to probe-based methods,
SYBR Green I assays are relatively easy to design and optimize. All that is
necessary is to design a set of primers, optimize the amplification efficiency
and specificity, and then run the PCR reaction in the presence of the dye.
One limitation of assays based on DNA-binding dye chemistry is the
inherent non-specificity of this method. SYBR Green I will increase in
fluorescence when bound to any double-stranded DNA (dsDNA). Therefore,
the reaction specificity is determined solely by the primers. Consequently,
the primers should be designed to avoid nonspecific binding (e.g. primerdimer formation). A nonspecific signal cannot always be prevented, but its
presence can be easily and reliably detected by performing dissociation
curve analysis on the reaction mixture following PCR in every run.
In dissociation curve analysis, as the temperature increases, the dsDNA
melts and the fluorescence intensity decreases. If the PCR products consist
of molecules of homogeneous length, a single thermal transition will be
detected. If, however, the reaction contains more than one population of
PCR products, multiple thermal transitions in the fluorescence intensity will
be detected. In this way, the dissociation curve is used to differentiate
between specific and nonspecific amplicons based on the Tm (melting
temperature) of the reaction end-products.

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step
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Unbound SYBR® Green

Fluorescent Bound SYBR® Green

FIGURE 1 SYBR® Green I detection mechanism. Double-stranded DNA in the reaction is
bound by the dye. In the bound state, SYBR Green I is 1000-fold more fluorescent than in
the unbound state. As PCR amplification increases the amount of dsDNA present, the
fluorescence signal increases proportionately.

6

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step

PREPROTOCOL CONSIDERATIONS
RNA Isolation
High-quality intact RNA is essential for successful synthesis of full-length
cDNA. Total RNA can be rapidly isolated and purified from cells using
Agilent Absolutely RNA isolation kits, which are available for nano-,
micro- and miniprep scale RNA purifications (Catalog #400753, #400805,
and #400800, respectively). Total RNA may also be isolated from formalinfixed, paraffin-embedded (FFPE) tissues using the Absolutely RNA FFPE
kit (Catalog #400809).
Oligo(dT)-selection for poly(A)+ RNA is typically not necessary, although
including this step may improve the yield of specific cDNA templates. The
Absolutely mRNA purification kit (Catalog #400806) is recommended for
this application.

Preventing RNase Contamination
Take precautions to minimize the potential for contamination by
ribonucleases (RNases). RNA isolation should be performed under RNasefree conditions. Wear gloves and use sterile, RNase-free tubes, pipet tips,
and water. The RNase block that is included in the cDNA synthesis reaction
mixture provides additional protection against RNase contamination.

Preventing Genomic DNA Contamination
Contaminating DNA can be removed from the RNA preparation using an
RNase-free DNase. All of the Agilent Absolutely RNA kits include RNasefree DNase which is used in a rapid on-column DNase treatment protocol.
Additionally, PCR primers may be designed to span adjacent exons in order
to prevent amplification of the intron-containing DNA.

cDNA Synthesis Reaction Considerations
Duration and Temperature of Incubation
For first-strand synthesis, a 15-minute incubation at 42°C is sufficient for
most targets. Increasing the incubation time to 45 minutes at 42°C is
optional and may increase cDNA yield for more challenging RNA targets,
such as low-abundance targets or targets longer than 12 kb. For targets
prone to secondary structure formation, raising the incubation temperature
from 42°C to 55°C may improve cDNA yield.

Amount of AffinityScript RT
The cDNA synthesis reaction is fully optimized for high efficiency and
dynamic range across a variety of targets and RNA input amounts. Do not
try to address problems posed by low abundance or challenging targets by
increasing the amount of AffinityScript RT/RNase block. (Use only 1 µl of
AffinityScript RT/RNase block per 20-µl reaction.) See Duration and
Temperature of Incubation, above, for recommendations on increasing
cDNA synthesis incubation time or temperature to address yield problems
for challenging targets. It is important to heat-inactivate the reverse
transcriptase by incubating the reaction at 95°C for 5 minutes after cDNA
synthesis.
Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step
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cDNA Primer Selection
The optimum primer type [oligo(dT) or random primer] varies for different
targets and should be determined empirically with each target. Agilent
QPCR Reference Total RNA (available separately) can be used for this step.
(See Using a Reference RNA for QRT-PCR Experiments for more details.)
For most targets, the best results are achieved using either oligo(dT) or
random primers. For some challenging targets (long or secondary structurerich targets), however, using a mixture of oligo(dT) and random primers
may increase cDNA yield. When testing the use of mixed primers, adding a
mixture of 170 ng oligo(dT) primer and 30 ng random primers to each 20-µl
reaction is a good starting point.

Using a Reference RNA for QRT-PCR Experiments
In order to reliably compare data across multiple experiments and
instruments, it is essential to have a constant reference material to assess the
performance of each QPCR run and to quantify gene expression levels.
Agilent QPCR Reference Total RNA is a high-quality control for
quantitative PCR gene-expression analysis. Including a standard curve with
the Agilent QPCR Reference Total RNA in every experiment allows you to
assess QPCR assay efficiency and precision, and to quantitate relative to an
unchanging reference standard. In addition, the broad gene coverage allows
you to use the reference material for nearly any human or mouse gene being
investigated, thus eliminating the extra work required in generating new
standards for each new gene target.
Agilent QPCR Reference Total RNAs are available for both the human
system (Catalog #750500) and the mouse system (Catalog #750600). The
QPCR Human Reference Total RNA is composed of total RNA from
10 human cell lines with quantities of RNA from the individual cell lines
optimized to maximize representation of gene transcripts present in low,
medium, and high abundance. The QPCR Mouse Reference Total RNA is
derived from RNA pooled from 11 mouse cell lines. These reference RNAs
are carefully screened for contaminating genomic DNA, the presence of
which can complicate interpretation of QRT-PCR assay data.
As an external RNA control, Agilent Alien QRT-PCR Inhibitor Alert
(catalog #300600) is also well suited for detecting inhibitors in RNA
samples as well as QPCR assay standardization applications. The Alien
RNA transcript is an in vitro-transcribed RNA molecule that has no
significant homology to any known nucleic acids. Using the Alien RNA,
with the primers included in the Alien inhibitor alert kit, as a reference
control to generate standard curves allows data comparisons from multiple
experiments, across platforms, and between laboratories. The Alien RNA is
produced in large lots and subjected to stringent quality-control measures to
ensure the availability of consistent reference RNA material over long-term
experimental studies.
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QPCR Reaction Considerations
PCR Primers
It is critical in SYBR Green-based QPCR to minimize the formation of nonspecific amplification products. This issue becomes more prominent at low
target concentrations. Therefore, to maximize the sensitivity of the assay,
use the lowest concentration of primers possible without compromising the
efficiency of PCR. It is important to consider both the relative
concentrations of forward and reverse primers and the total primer
concentration. The optimal concentration of the upstream and downstream
PCR primers is the lowest concentration that results in the lowest Ct and an
adequate fluorescence for a given target concentration, with minimal or no
formation of primer-dimer. The optimal concentration should be determined
empirically for each primer and is generally in the range of 200–600 nM.

Using the Passive Reference Dye
A passive reference dye is included in this kit and may be added to
compensate for non-PCR related variations in fluorescence. Fluorescence
from the passive reference dye does not change during the course of the
PCR reaction but provides a stable baseline to which samples are
normalized. In this way, the reference dye compensates for changes in
fluorescence between wells caused by slight volume differences in reaction
tubes. The excitation and emission wavelengths of the reference dye are
584 nm and 612 nm, respectively. Although addition of the reference dye is
optional when using the Mx4000, Mx3000P or Mx3005P system, with other
instruments (including the ABI 7900HT and ABI PRISM® 7700) the use of
the reference dye may be required for optimal results.
Reference Dye Dilution Recommendations
Prepare fresh* dilutions of the reference dye prior to setting up the
reactions, and keep all tubes containing the reference dye protected from
light as much as possible. Make initial dilutions of the reference dye using
nuclease-free PCR-grade H2O. If you are using an Agilent Mx3000P or
Mx3005P real-time PCR system or Mx4000 multiplex quantitative PCR
system, use the reference dye at a final concentration of 30 nM. If you are
using the ABI 7900HT or the ABI PRISM 7700 instruments, use the
reference dye at a final concentration of 300 nM. For other instruments, use
the following guidelines for passive reference dye optimization. For
instruments that allow excitation at ~584 nm (including most
tungsten/halogen lamp-based instruments and instruments equipped with a
~584 nm LED), begin optimization using the reference dye at a final
concentration of 30 nM. For instruments that do not allow excitation near
584 nm, (including most laser-based instruments) begin optimization using
the reference dye at a final concentration of 300 nM.

* The diluted reference dye, if stored in a light-protected tube at 4°C, can be used within the
day for setting up additional assays.

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step
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Magnesium Chloride Concentration
The optimal MgCl2 concentration promotes maximal amplification of the
specific target amplicon with minimal nonspecific products and primerdimer formation. High levels of the Mg2+ ion tend to favor the formation of
nonspecific dsDNA, including primer-dimers. Therefore, for SYBR Greenbased QPCR assays, the MgCl2 concentration should be as low as possible,
as long as the efficiency of amplification of the specific target is not
compromised (typically between 1.5 and 2.5 mM MgCl2). The Brilliant II
SYBR Green QPCR master mix contains MgCl2 at a concentration of
2.5 mM (in the 1× solution), which is suitable for most targets. The
concentration may be increased, if desired, by adding a small amount of
concentrated MgCl2 to the 1× experimental reaction.

Preventing Template Cross-Contamination
Take precautions to minimize the potential for carryover of nucleic acids
from one experiment to the next. Use separate work areas and pipettors for
pre- and post-amplification steps. Use positive displacement pipets or
aerosol-resistant pipet tips.

Multiplex PCR
Multiplex PCR is the amplification of more than one target in a single
4
polymerase chain reaction. Because SYBR Green I dye fluoresces in the
presence of any dsDNA, multiplexing in the presence of SYBR Green I dye
is not recommended.

Data Acquisition with a Spectrofluorometric Thermal
Cycler
The instrument should be set to collect SYBR Green I data in real-time at
each cycle. How this is accomplished will depend on the software that
commands the particular instrument you are using. Consult the
manufacturer’s instruction manual for the instrument and software version
you are using.
When developing an assay, it is necessary to decide whether to use a 2-step
or a 3-step cycling protocol. We recommend a 2-step protocol for the
Brilliant II SYBR Green master mix, but a 3-step protocol may be helpful
when using primers with low melting temperatures. In a 2-step cycling
protocol, fluorescence data are collected during the combined
annealing/extension step. When using a 3-step protocol, it is prudent to
collect fluorescence data at both the annealing step and the extension step of
the PCR reaction. For subsequent experiments, the plateau resulting in low
Ct values for the samples containing target and high Ct values (or “no Ct”
values) for the controls containing no target should be chosen for analysis.
For longer amplicons, fluorescence measurements taken during the
extension step generally yield more useful data.
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Recommended Control Reactions
No-RT Control
We recommend performing no-RT control reactions for each experimental
sample by omitting the RT/RNase block enzyme mixture from the cDNA
synthesis reaction. The no-RT control is expected to generate no signal if
there is no amplification of genomic DNA in the subsequent QPCR. No
signal indicates that the RNA preparation is free of contaminating genomic
DNA or that the primers are specific for the cDNA. See Preventing
Genomic DNA Contamination in RNA Isolation.

No-Template Control (NTC)
Perform QPCR with no-template control reactions for each experimental
sample to screen for contamination of reagents or false amplification.

Endogenous Control
Consider performing QPCR on an endogenous control target to normalize
variation in the amount of cDNA template across samples. See Reference 5
for guidelines on the use of endogenous controls for QPCR.

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step
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PROTOCOLS
First-Strand cDNA Synthesis
Note

Before use, mix each component and briefly spin in a
microcentrifuge.
It is prudent to include a No-RT control reaction for each RNA
sample by omitting the AffinityScript RT-RNase Block enzyme
mixture. This control verifies that signal detected in the
subsequent QPCR is not due to genomic DNA contamination.

1.

Prepare the first-strand cDNA synthesis reaction in a microcentrifuge
tube by adding the following components in order:
RNase-free H2O to a total volume of 20 μl
10.0 μl of cDNA synthesis master mix (2×)
3.0 μl of oligo(dT) primer OR random primers (0.1 μg/μl)
1.0 μl of AffinityScript RT/RNase Block enzyme mixture
x μl of RNA (0.3 pg–3 μg total RNA)
Note

The optimum primer type [oligo(dT) or random primer]
varies for different targets and should be determined
empirically. See cDNA Primer Selection in Preprotocol
Considerations for more information.

2.

Incubate the reaction at 25°C for 5 minutes to allow primer annealing.

3.

Incubate the reaction at 42°C for 15 minutes to allow cDNA synthesis.
Note

This protocol is ideal for most targets up to 12 kb. Increasing
the incubation time to 45 minutes at 42°C or raising the
incubation temperature from 42°C to 55°C may increase
cDNA yield for longer or secondary structure-rich targets,
respectively.
When using oligo(dT) to prime cDNA synthesis at an
incubation temperature of 55°C, incubate the reactions at
42°C for 5 minutes before transferring to 55°C for firststrand synthesis.
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4.

Incubate the reaction at 95ºC for 5 minutes to terminate reverse
transcription.

5.

Place the completed first-strand cDNA synthesis reaction on ice for
immediate use in QPCR. For long-term storage, place the reaction at
–20°C.

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step

QPCR Amplification of cDNA
Notes

Once the tube containing the Brilliant II SYBR Green QPCR
master mix is thawed, store it on ice while setting up the reactions.
Following initial thawing of the master mix, store the unused
portion at 4°C. Multiple freeze-thaw cycles should be avoided.
SYBR Green I dye (present in the master mix) is light-sensitive,
solutions containing the master mix should be protected from
light whenever possible.
It is prudent to set up a no-template control reaction to screen for
contamination of reagents or false amplification.

Setting Up the QPCR Reactions
1.

If the reference dye will be included in the reaction, (optional), dilute
the dye solution provided 1:500 (for the Mx3000P, Mx3005P, and
Mx4000 instruments) or 1:50 (for the ABI PRISM 7700 and ABI
7900HT instruments) using nuclease-free PCR-grade H2O. For other
instruments, use the guidelines in the Reference Dye section under
Preprotocol Considerations. Keep all solutions containing the
reference dye protected from light.
Note

2.

If using a system other than the Mx4000, Mx3000P or
Mx3005P instruments, the use of the reference dye may be
required for optimal results.

Prepare the experimental reactions by combining the following
components in order. Prepare a single reagent mixture for duplicate
experimental reactions and duplicate no-template controls (plus at least
one reaction volume excess), using multiples of each component listed
below.

Experimental Reaction
Nuclease-free PCR-grade water to adjust the final volume to 25 μl
(including experimental cDNA)
12.5 μl of 2× Brilliant II SYBR Green QPCR master mix
x μl of upstream primer (200–600 nM final concentration)
x μl of downstream primer (200–600 nM final concentration)
0.375 μl of diluted reference dye (optional)
Notes

Total reaction volumes of 50 µl may also be used.

3.

Gently mix without creating bubbles (do not vortex), then distribute the
mixture to the individual PCR reaction tubes.

4.

Add 2 μl of the cDNA synthesis reaction to each PCR reaction tube.

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step
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5.

Gently mix the reactions without creating bubbles (do not vortex).
Note

6.

Bubbles interfere with fluorescence detection.

Centrifuge the reactions briefly.

PCR Cycling Programs
7.

Place the reactions in the instrument and run one of the PCR programs
listed below. We recommend a two-step cycling protocol for most
primer/template systems. For targets <150 bp in length, the fast
protocol with two-step cycling may be used to decrease run times
without compromising amplification efficiency. For primers with low
melting temperatures, the three-step cycling protocol may be optimal.
Recommended Protocol with Two-Step Cycling (All Targets)
Cycles
1
40
a
b

Duration of cycle

Temperature

10 minutes

a

95°C

30 seconds

95°C

1.0 minuteb

60°C

Initial 10 minute incubation is required to activate the DNA polymerase.
Set the temperature cycler to detect and report fluorescence during the
annealing/extension step of each cycle.

Fast Protocol with Two-Step Cycling (Targets <150 bp)
Cycles

Duration of cycle

Temperature

1

15 minutesa

95°C

40

10 seconds

95°C

30 seconds

b

a
b

60°C

Initial 15 minute incubation is required to activate the DNA polymerase.
Set the temperature cycler to detect and report fluorescence during the
annealing/extension step of each cycle.

Alternative Protocol with Three-Step Cycling (All Targets)
Cycles

a
b

c

14

Duration of cycle

Temperature

1

10 minutes

a

95°C

40

30 seconds

95°C

1.0 minuteb

50–60°Cc

30 secondsb

72°C

Initial 10 minute incubation is required to activate the DNA polymerase.
Set the temperature cycler to detect and report fluorescence during the annealing
and extension step of each cycle.
Choose an appropriate annealing temperature for the primer set used.

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step

Dissociation Program
Mx3000P and Mx3005P Instruments
If using an Agilent Mx3000P or Mx3005P instrument, use the default
dissociation curve for SYBR Green experiments. This default profile
dissociation curve begins with a 1-minute incubation at 95°C to melt the
DNA and then a 30-second incubation at 55°C. This is followed by a ramp
up to 95°C with Allpoints data collection performed during the ramp.
Mx4000 Instrument
Incubate the amplified product for 1 minute at 95°C, ramping down to 55°C
at a rate of 0.2°C/sec. For the dissociation curve, complete 81 cycles of
incubation where the temperature is increased by 0.5°C/cycle, beginning at
55°C and ending at 95°C. Set the duration of each cycle to 30 seconds.
Other Instruments
If using another instrument, follow the manufacturer’s guidelines for
generating dissociation curves.

Brilliant II SYBR® Green QRT-PCR, AffinityScript Master Mix, 2-Step
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TROUBLESHOOTING
Observation

Suggestion

No or low yield of first-strand
cDNA

Verify the integrity of the input RNA by denaturing agarose gel electrophoresis to
ensure it is not degraded.
Optimize the reaction using Agilent QPCR Reference Total RNAs, which can then be
used as a calibrator for subsequent experiments.
Replace the RNA. Use Agilent RNA isolation kits to isolate intact total RNA or mRNA.
Isolate the RNA in the presence of a ribonuclease inhibitor, and ensure that all RT-PCR
reagents and labware are free of RNases.
Inhibitors of reverse transcription (SDS, EDTA, guanidinium chloride, formamide,
Na2PO4, or spermidine) may be present in the RNA sample. Reduce the volume of the
input RNA or remove RT inhibitors with an additional 70% (v/v) ethanol wash following
ethanol precipitation. Use Agilent Alien QRT-PCR Inhibitor Alert for detecting inhibitors
in RNA samples.
Increase the length of the 42°C cDNA synthesis reaction to 45 minutes for longer RNA
targets.
Increase the incubation temperature from 42°C to 55°C for secondary structure-rich
targets.
Increase the concentration of the template RNA.
Try switching the cDNA primer composition [oligo(dT) vs. random primers]. For
challenging targets, a mixture of the two primer types may also be tested.
When using oligo(dT) to prime cDNA synthesis at an incubation temperature of 55°C,
incubate the reactions at 42°C for 5 minutes before transferring to 55°C for first-strand
synthesis.

No or low yield of amplification
product in QPCR

See the discussion under No or low yield of the first-strand cDNA for suggestions
related to insufficient first strand synthesis.
Add more cDNA synthesis product to the PCR. Up to 10% of the cDNA synthesis
reaction may be added to each 25-μl QPCR reaction.
Optimize the QPCR primer concentration, annealing temperature, and/or extension
time, varying each individually and in increments. Agilent QPCR Reference Total RNAs
may be used for this step to conserve experimental samples.
Increase the number of thermal cycles.
Ensure the extension time is sufficient. Check the length of the amplicon and increase
the extension time if necessary.
Re-examine the QPCR primer design. Make sure primers are not self-complementary
or complementary to each other. Verify that the primers are designed to be
complementary to the appropriate strands. Try using longer primers.
Ensure that the cycling program includes the 10 minute incubation (15 minute for fast
cycling) at 95°C in order to activate SureStart Taq DNA polymerase.
Verify that the correct dilution of reference dye was used, based on the type of QPCR
instrument used.
The MgCl2 concentration may not be optimal. The MgCl2 concentration in the 1×
Brilliant II SYBR Green QPCR master mix is 2.5 mM. A small amount of concentrated
MgCl2 may be added to the experimental reactions, if desired.
Table continues on following page
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Table continues from previous page
An abundance of primer-dimer and
nonspecific PCR products are
observed in the dissociation curve

Increase the annealing temperature if using a 3-step cycling protocol.
Re-design primers.
For products <300 bp, increase extension temp above the Tm of the primer-dimer
and/or nonspecific products. Ensure the instrument is set to collect data during
extension. Data collected during the extension step can be more useful in this
case.

Size of the amplification product is
greater than expected

The RNA preparation may be contaminated with genomic DNA. Test for the
presence of contaminating DNA by performing RT-PCR in the absence of
AffinityScript RT. If DNA contamination is confirmed, treat the RNA preparation
with RNase-free DNase I. Alternatively, redesign the PCR primers to anneal to
sequences in the exon–exon boundary of the target gene.

There is an increase in fluorescence
in control reactions without template

The reaction has been contaminated. Follow the procedures outlined in
reference 6 to minimize contamination.
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QUICK-REFERENCE PROTOCOL
cDNA Synthesis Reaction
1.

Add the following components to a microcentrifuge tube in order:
RNase-free H2O to a total volume of 20 μl
10.0 μl of cDNA synthesis master mix (2×)
3.0 μl of oligo(dT) primer OR random primers (0.1 μg/μl)
1.0 μl of AffinityScript RT/RNase Block enzyme mixture
x μl of RNA (0.3 pg–3 μg total RNA)

2.

Incubate the reaction at 25°C for 5 minutes to allow primer annealing.

3.

Incubate the reaction at 42°C for 15 minutes to allow cDNA synthesis.
Notes

For challenging targets, increasing the incubation time to 45 minutes at 42°C or raising
the incubation temperature from 42°C to 55°C may increase cDNA yield.
When using oligo(dT) to prime cDNA synthesis at an incubation temperature of 55°C,
incubate the reactions at 42°C for 5 minutes before transferring to 55°C.

4.

Incubate the reactions at 95ºC for 5 minutes to terminate reverse transcription.

5.

Place the reactions on ice for immediate use in QPCR or at –20°C for long-term storage.

QPCR Reaction
1.

If the passive reference dye will be included in the reaction (optional), dilute 1:500 (Mx3000P,
Mx3005P or Mx4000 instrument) or 1:50 (ABI 7900HT or ABI PRISM 7700 instrument). Keep
all solutions containing the reference dye protected from light.
Note

2.
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If using a system other than the Mx4000, Mx3000P or Mx3005P instruments, the use of
the reference dye may be required for optimal results.

Thaw the Brilliant II SYBR Green QPCR master mix and store on ice. Following initial thawing of
the master mix, store the unused portion at 4°C. Keep the master mix protected from light.

3.

Prepare the experimental reaction by adding the following components in order:
Nuclease-free PCR-grade H2O to adjust the final volume to 25 μl (including cDNA)
12.5 μl of 2× QPCR master mix
x μl of upstream primer (200–600 nM final concentration is recommended)
x μl of downstream primer (200–600 nM final concentration is recommended)
0.375 μl of diluted reference dye from step 1 (optional)

4.

Gently mix the reaction without creating bubbles (do not vortex).

5.

Add 2 μl of experimental cDNA.

6.

Gently mix the reaction without creating bubbles (do not vortex).

7.

Centrifuge the reaction briefly.

8.

Place the reaction in the instrument and run the appropriate PCR program below. See the
Protocols section of the manual for an alternative protocol with three-step cycling.
Recommended Protocol with Two-Step Cycling (All Targets)
Cycles

a
b

Duration of cycle

Temperature

1

10 minutesa

95°C

40

30 seconds

95°C

1.0 minute

60°C

b

Initial 10 minute incubation is required to activate the DNA polymerase.
Set the temperature cycler to detect and report fluorescence during the annealing/extension step of each cycle.

Fast Protocol with Two-Step Cycling (Targets <150 bp)
Cycles

a
b

9.

Duration of cycle

Temperature

1

15 minutes

a

95°C

40

10 seconds

95°C

30 secondsb
60°C
Initial 15 minute incubation is required to activate the DNA polymerase.
Set the temperature cycler to detect and report fluorescence during the annealing/extension step of each cycle.

Follow the dissoication guidelines below for the instrument used.
Dissociation Program for All Targets (Mx3000P and Mx3005P Instruments)
Incubate the reactions for 1 minute at 95°C, ramping down to 55°C. For the dissociation curve,
ramp up the temperature from 55°C to 95°C (at the instrument default rate of 0.2°C/sec) and
collect fluorescence data continuously on the 55–95°C ramp.
Dissociation Program for All Targets (Mx4000 Instrument)
Incubate the amplified product for 1 minute at 95°C, ramping down to 55°C at a rate of
0.2°C/sec, followed by 81 cycles of incubation where the temperature is increased by
0.5°C/cycle, beginning at 55°C and ending at 95°C. Set the cycle duration to 30 seconds/cycle.
Dissociation Program for All Targets (Other Instruments)
Follow manufacturer’s guidelines for setting up dissociation depending on the instrument’s
software version.
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