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Preface

Safety information
For general safety information, see this Preface. When a hazard symbol and 
hazard type appear by a chemical name or instrument hazard, see the “Safety” 
Appendix of the protocol provided with the kit for the complete alert on the 
chemical or instrument.

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

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

CAUTION!  – Indicates a potentially hazardous situation that, if not 
avoided, may result in minor or moderate injury. It may also be used to alert 
against unsafe practices.

WARNING!  – Indicates a potentially hazardous situation that, if not 
avoided, could result in death or serious injury.

DANGER!  – Indicates an imminently hazardous situation that, if not 
avoided, will result in death or serious injury. This signal word is to be 
limited to the most extreme situations.

 MSDSs The MSDSs for any chemicals supplied by Applied Biosystems or Ambion are 
available to you free 24 hours a day. For instructions on obtaining MSDSs, see the 
“Safety” Appendix of the protocol provided with the kit.

IMPORTANT! For the MSDSs of chemicals not distributed by 
Applied Biosystems or Ambion contact the chemical manufacturer.

/cms/groups/mcb_support/documents/generaldocuments/cms_041219.pdf
/cms/groups/mcb_support/documents/generaldocuments/cms_041219.pdf
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Preface
How to use this guide

How to use this guide

Text conventions This guide uses the following conventions: 

• Bold text indicates user action. For example:

Type 0, then press Enter for each of the remaining fields.

• Italic text indicates new or important words and is also used for emphasis. 
For example:

Before analyzing, always prepare fresh matrix.

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

Select File Open Spot Set.

Right-click the sample row, then select View Filter  View All Runs.

User attention words Two user attention words appear in Applied Biosystems user documentation. Each 
word implies a particular level of observation or action as described below:

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

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

How to obtain support
For the latest services and support information for all locations, go to 
www.appliedbiosystems.com.

At the Applied Biosystems web site, you can:

• Access worldwide telephone and fax numbers to contact Applied Biosystems 
Technical Support and Sales facilities.

• Search through frequently asked questions (FAQs)

• Submit a question directly to Technical Support

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

• Download PDF documents

• Obtain information about customer training

• Download software updates and patches

http://www.appliedbiosystems.com
http://www.appliedbiosystems.com
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Introduction to TaqMan® and SYBR® Green
Chemistries for Real-Time PCR

Overview
Real-time PCR is detected and measured using TaqMan® and SYBR® Green 
chemistries.

Polymerase chain reaction (PCR)
PCR is a method to amplify, or increase, the amount of a specific DNA sequence. 
Typically, the target DNA sequence is amplified using a solution containing DNA 
polymerase and nucleotides, and primers that are complementary to the target 
DNA sequence. When this solution is heated, the double-stranded DNA (dsDNA) 
denatures, separating into two separate strands. As the solution cools, the primers 
anneal to the target sequences in the separated DNA strands. The DNA 
polymerase then forms a new strand by extending the primers with nucleotides, 
creating a complementary copy of the target DNA sequence. When repeated, this 
cycle of denaturing, annealing, and extending increases exponentially the number 
of target DNA sequences. Ideally, no amplification occurs if the target DNA 
sequence is not present.

PCR reaction 
components

• DNA polymerase

• Primer mix containing primers, and dNTPs

• Sample DNA isolated from media, cell culture, or other sources
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Introduction to TaqMan® and SYBR® Green Chemistries for Real-Time PCR
Power SYBR® Green dye fluorescence detection

Power SYBR® Green dye fluorescence detection
SYBR® Green chemistry is a method for performing real-time PCR analysis. 
SYBR Green dye binds the minor groove of double-stranded DNA. When SYBR 
Green dye binds to double-stranded DNA, the intensity of the fluorescence 
increases. As more double-stranded amplicons are produced, SYBR Green dye 
fluorescence increases. SYBR Green dye binds to any double-stranded DNA 
molecule.

The Power SYBR® Green PCR Master Mix can detect as few as 1 to 10 copies of 
a target gene over a wide range of DNA template concentrations. The master mix 
formulation contains a blend of dTTP and dUTP, which ensures optimal PCR 
results and compatibility with AmpErase® UNG treatment. In addition, the master 
mix includes AmpliTaq Gold® DNA Polymerase, LD (Low DNA), a highly 
purified version of AmpliTaq Gold® DNA Polymerase that minimizes 
nonspecific, false-positive DNA products. The enzyme is provided in an inactive 
state to automate the Hot Start PCR technique and allow flexibility in the reaction 
setup, including pre-mixing of PCR reagents at room temperature.

PCR reaction 
components

• Power SYBR® Green PCR Master Mix containing AmpliTaq Gold® DNA 
Polymerase, LD (Low DNA); SYBR Green I dye; and a blend of dTTP and 
dUTP

• Primer mix containing primers and dNTPs

• Sample DNA that is isolated from media, cell culture, or other sources
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Reverse transcription-polymerase chain reaction (RT-PCR)
RT-PCR is a method to amplify, or increase, the amount of a specific RNA 
sequence. Typically, the target RNA sequence is reverse transcribed into its 
complementary DNA (cDNA). The cDNA is subsequently amplified using a 
solution containing DNA polymerase and nucleotides, and primers that are 
complementary to the target DNA sequence. When this solution is heated, the 
dsDNA denatures, separating into two separate strands. As the solution cools, the 
primers anneal to the target sequences in the separated DNA strands. The DNA 
polymerase then forms a new strand by extending the primers with nucleotides, 
creating a complementary copy of the target DNA sequence. When repeated, this 
cycle of denaturing, annealing, and extending increases exponentially the number 
of target DNA sequences. Ideally, no amplification occurs if the target DNA 
sequence is not present.

RT-PCR reaction 
components

• DNA polymerase and reverse-transcriptase

• Primer mix containing primers and dNTPs

• Sample RNA
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Introduction to TaqMan® and SYBR® Green Chemistries for Real-Time PCR
Reverse transcription-polymerase chain reaction (RT-PCR)

5′ 3′XRNA

3′ 5′
5′

Reverse 
transcription

PCR

3′

Primer extends on RNA

5′XcDNA

1st cDNA strand is synthesized
5′XcDNA

Primer extends on cDNA

3′ 5′
5′

2nd cDNA strand is synthesized

3′ 5′
5′

5′ 3′

Forward and reverse primers anneal and extend, probe hybridizes

5′

3′ 5′
5′

5′ 3′

DNA polymerase cleaves probe

5′

3′ 5′
5′

5′ 3′

Fluorescence increases

5′



Introduction to TaqMan® and SYBR® Green Chemistries for Real-Time PCR
TaqMan® fluorescence detection

5Introduction to TaqMan® and SYBR® Green Chemistries for Real-Time PCR Protocol

Taq
M

an
® C

hem
istry

TaqMan® fluorescence detection
TaqMan® reactions can use either a one- or two-step reverse transcription-
polymerase chain reaction. The RNA is reverse-transcribed to cDNA, which then 
undergoes standard PCR. If the cDNA target of interest is in the amplification 
product, the TaqMan probe hybridizes to the sequence. The 5′ to 3′ nucleolytic 
activity of the DNA polymerase cleaves the hybridized fluorogenic probe between 
the reporter dye and the quencher dye. The fragments of reporter dye are displaced 
from the target, resulting in an increase in fluorescence. This step, which occurs in 
every cycle, does not interfere with the exponential accumulation of product. The 
polymerization of the strand continues. The 3′ end of the probe is blocked to 
prevent extension of the probe during PCR. Accumulation of PCR products is 
detected directly by monitoring the increase in fluorescence of the reporter dye. 
The increase in fluorescence occurs only if the target sequence is complementary 
to the probe and is amplified during PCR. Nonspecific amplification is not 
detected in the absence of a probe-binding site. The 5′ nuclease assay is specific to 
a pre-determined target.

The TaqMan® probe contains a fluorescent reporter dye at the 5′ end of the probe 
and a quencher dye at the 3′ end of the probe. When the probe is intact, the 
proximity of the reporter dye to the quencher dye suppresses the reporter 
fluorescence. Probe cleavage during the PCR reaction spatially separates the 
reporter dye from the quencher dye, thereby allowing detection of the reporter dye 
fluorescence.

RT-PCR reaction 
components

• DNA polymerase

• Primer mix containing primers, dNTPs, and TaqMan probes

• Sample RNA
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TaqMan® fluorescence detection
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Good PCR Practices

Prevent contamination and nonspecific amplification
PCR assays require special laboratory practices to avoid false positive 
amplifications. The high throughput and repetition of these assays can lead to 
amplification of one DNA molecule.

PCR good laboratory 
practices

When preparing samples for PCR amplification:

• Wear clean gloves and a clean lab coat (not previously worn while handling 
amplified PCR products or used during sample preparation).

• Change gloves whenever you suspect that they are contaminated.

• Maintain separate areas and dedicated equipment and supplies for: 

– Sample preparation

– PCR setup

– PCR amplification 

– Analysis of PCR products

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

• Open and close all sample tubes carefully. Try not to splash or spray PCR 
samples.

• Keep reactions and components capped as much as possible.

• Use a positive-displacement pipette or aerosol-resistant pipette tips.

• Clean lab benches and equipment periodically with 10% bleach solution.

IMPORTANT! To avoid false positives due to cross-contamination:

• Prepare and close all negative control and unknown sample tubes before 
pipetting the positive control.

• Do not open tubes after amplification.

• Use different sets of pipettors when pipetting negative-control, unknown, 
and positive-control samples.
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Appendix A Good PCR Practices
Prevent contamination and nonspecific amplification

Plate layout 
suggestions

• For each plate row, dispense in sequence from left to right the: negative 
controls, unknown samples, inhibition controls, and positive controls (at the 
end of the row or column).

• Place positive controls in one of the outer columns.

• If possible, separate all samples from each other by at least one well; if space 
is limiting, place at least one well between unknown samples and controls.

• Be aware that caps come in strips of 8 or 12.
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Documentation and Support

Related documentation
For additional documentation, see “How to obtain support” on page vi.

Portable document format (PDF) versions of this guide and the documents listed 
above are available at www.appliedbiosystems.com 

Note: To open the documentation available from the Applied Biosystems web 
site, use the Adobe® Acrobat® Reader® software available at www.adobe.com

Real-time PCR system Document PN

All real-time PCR 
systems

MicroSEQ® Mycoplasma Real-Time PCR Detection Kit Protocol 4393111

MicroSEQ® Mycoplasma Real-Time PCR Detection Kit Quick Reference 
Card

4393471

7900 Fast system Applied Biosystems 7900 Fast Real-Time PCR System Absolute 
Quantitation Using Standard Curve Getting Started Guide

4364014

7300, 7500, and
7500 Fast systems

Applied Biosystems 7300/7500/7500 Fast Real-Time PCR System 
Absolute Quantitation Using Standard Curve Getting Started Guide

4347825

/cms/groups/mcb_support/documents/generaldocuments/cms_041219.pdf
/cms/groups/mcb_support/documents/generaldocuments/cms_041219.pdf
http://www.appliedbiosystems.com
http://www.adobe.com
http://www.adobe.com
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Documentation and Support
Related documentation



Part Number 4407003 Rev. B 06/2010

International Sales
For our office locations please call the division 
headquarters or refer to our Web site at 
www.appliedbiosystems.com/about/offices.cfm

Headquarters
850 Lincoln Centre Drive | Foster City, CA 94404 USA 
Phone 650.638.5800 | Toll Free 800.345.5224 
www.appliedbiosystems.com

www.appliedbiosystems.com/about/offices.cfm
http://www.appliedbiosystems.com

	Introduction to TaqMan® and SYBR® Green Chemistries for Real-Time PCR
	Copyright
	Contents
	Preface
	Safety information
	How to use this guide
	How to obtain support

	Introduction to TaqMan® and SYBR® Green Chemistries for Real-Time PCR
	Overview
	Polymerase chain reaction (PCR)
	Power SYBR® Green dye fluorescence detection
	Reverse transcription-polymerase chain reaction (RT-PCR)
	TaqMan® fluorescence detection

	Appendix A Good PCR Practices
	Prevent contamination and nonspecific amplification

	Documentation and Support
	Related documentation

	Back Cover


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




