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accuprime™ technology for high-specificity pcr systems
Minimize nonspecific priming during every cycle of PCR.

The polymerase chain reaction (PCR) has been an essential tool of molecular 

biologists for some time.1,2 The ultimate attraction of PCR is the high sen-

sitivity with which a rare genetic sequence can be amplified to a quantity 

a conventional technology can utilize. However, this same high sensitivity 

makes PCR susceptible to false-positive results stemming from nonspecific 

amplification of genetic sequences, mostly caused by elongation of non-

specifically annealed primers. Hot-start technologies, using either chemi-

cal modification or polymerase-specific antibodies, decrease nonspecific 

amplification by inhibiting the polymerase from binding and elongating all 

substrates, specific or otherwise, before PCR cycling. Chemical modification 

achieves this by randomly altering amino acids in the polymerase’s active 

sites via thermolabile bonds. In antibody-based hot-start technology, the 

bulky size of the antibodies blocks the substrates from accessing the active 

site. The heating step at the beginning of PCR reverts the chemical modifi-

cation, or denatures mesophilic antibodies, restoring full enzyme activity 

and leaving the active site accessible to the substrates.

While hot-start technologies achieve moderate enhancement in speci-

ficity, these technologies are limited by their inactivity during PCR cycling. 

All commercially available hot-start Taq DNA polymerase technologies, 

including chemical modification and addition of anti-Taq antibodies, are 

designed to block DNA polymerase activity before—but not during—

PCR cycling, leaving it susceptible to nonspecific elongation of primers. 

By functioning not only before PCR cycling but also during every cycle, 

one system achieves higher specificity: Invitrogen’s AccuPrime™ technol-

ogy. Unlike other hot-start methods, AccuPrime™ technology improves 

PCR performance by promoting specific primer–template hybridiza-

tion throughout all cycles of PCR. AccuPrime™ technology includes 

AccuPrime™ Taq DNA Polymerase, AccuPrime™ SuperMix, AccuPrime™ Pfx 

DNA Polymerase, AccuPrime™ Pfx SuperMix, AccuPrime™ Taq DNA Poly-

merase High Fidelity, and AccuPrime™ GC-Rich DNA Polymerase—a full 

complement of enzyme systems for PCR applications.

AccuPrime™ proteins guide and enhance amplification specificity. 

AccuPrime™ technology exploits the characteristics of proteins found in 

nature. AccuPrime™ proteins are replication-associated proteins that have 

been purified from a thermophilic archaeon. In nature, a polymerase cata-

lyzes DNA replication with the help of an army of enzymes. Throughout 

the process, polymerases and other enzymes constantly prepare tem-

plates for amplification and screen newly synthesized DNA molecules for 

mistakes. Once detected, such mistakes trigger a series of biochemical 

reactions requiring yet another set of enzymes to resolve the problems. 

These complex reactions are performed by a multiplicity of enzymes and 

orchestrated by a group of multifunctioning proteins. AccuPrime™ pro-

teins were selected for their ability to protect DNA templates, remove 

nonspecifically annealed primers, stabilize specifically annealed primers, 

and interact directly with DNA polymerases to increase the local concen-

tration of the enzymes at the primed sites.

AccuPrime™ Taq DNA Polymerase and AccuPrime™ SuperMix. In 

2001, Invitrogen introduced AccuPrime™ Taq DNA Polymerase, the first 

member of next-generation PCR enzymes.2 The technology uses a repli-

cation-associated factor, AccuPrime™ Protein, to police primer annealing 

and to guide a polymerase to primed sites for higher specificity and effi-

ciency. AccuPrime™ technology improves PCR performance by promot-

ing specific primer–template hybridization before, as well as during, every 

cycle of PCR. AccuPrime™ Taq DNA Polymerase provides high sensitivity 

and specificity (Figure 1), making it ideal for a variety of PCR and RT-PCR 

applications, including high-throughput or multiplex formats. There is 

minimal optimization needed for PCR applications. To reduce setup time 

by half, Invitrogen offers AccuPrime™ SuperMix, a ready-to-use formula-

tion suitable for high-throughput applications—just add template and 

primers.

AccuPrime™ Pfx DNA Polymerase and AccuPrime™ Pfx SuperMix. 

The same technology has been updated and successfully applied to a 

proofreading enzyme to create AccuPrime™ Pfx DNA Polymerase and 

AccuPrime™ Pfx SuperMix. For this enzyme, AccuPrime™ technology has 

been modified to include a second, complementary AccuPrime™ pro-

tein, AccuPrime™ Protein II. This blend is unique to AccuPrime™ Pfx DNA 
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Taq or Hot-Start Taq DNA Polymerase AccuPrime™ Taq DNA Polymerase

p53 gene

During PCR cycles

Hot-Start

12361 F
1.27 kb

1.59 kb

13951 R 13951 R

Specific product p53-1.59 kb
Nonspecific product p53-1.27 kb

p53-1.59 kb Specific product

TaqTaq Taq

M61 2 3 4 5

During PCR cycles

3  GGA GGG GAC GAA C 5
(13619-13631, 13 bp)

3  GGA GGG GAC GAA C GGT GTC C 5

AccuPrime™

Polymerase and makes it one of the most robust high-fidelity 

PCR enzymes available. While there is usually little or no ben-

efit to combining homologous proteins, the homologous pro-

teins in the AccuPrime™ Pfx DNA Polymerase mixture have a 

synergistic effect, improving performance. 

The most widely used DNA polymerase, Taq DNA 

polymerase, has been plagued with a high error rate of 

~2 to 5 × 10–5. This error frequency predicts that one base in 

every 20,000 nucleotides incorporated would be erroneous 

or, on the basis of a theoretical doubling of templates in PCR, 

one or more 1 kb amplicons would contain an error after only 

15 PCR cycles. Most high-fidelity enzymes require extensive 

optimization and offer no guarantee of specificity. The addi-

tion of AccuPrime™ proteins to Platinum® Pfx DNA Polymerase 

makes the enzyme robust, efficient, and more reproducible in 

PCR reactions without sacrificing its high fidelity.

AccuPrime™ Taq DNA Polymerase High Fidelity. The 

AccuPrime™ Taq DNA Polymerase High Fidelity system utilizes 

the advantages of AccuPrime™ technology and the robust-

ness of Platinum® Taq DNA Polymerase High Fidelity. The easy-

to-use AccuPrime™ Taq DNA Polymerase High Fidelity system 

offers specificity, sensitivity, yield, and efficiency exceeding 

that of AccuPrime™ Taq DNA Polymerase, and high fidelity 

and long PCR capability equaling that of Platinum® Taq DNA 

Polymerase High Fidelity for a wide range of DNA targets up 

to >15 kb.

AccuPrime™ GC-Rich DNA Polymerase. ThermalAce™ 

DNA Polymerase is a unique and versatile enzyme for use 

in challenging PCR applications such as amplifying GC-rich 

templates. Enhanced by its proprietary buffer formulation, 

AccuPrime™ GC-Rich DNA Polymerase has successfully com-

bined the utility of ThermalAce™ with the increased robust-

ness and specificity associated with AccuPrime™ technology. 

This optimized system allows PCR amplification of highly GC-

rich targets with excellent yield and specificity.

figure 1—accuprime™ Taq dna polymerase offers greater specificity than other hot-start dna 
polymerases. (A) Mode of action of AccuPrime™ Taq DNA Polymerase. (B) Specific PCR products amplified 
with AccuPrime™ Taq DNA Polymerase by using a 13 bp-3´-homology primer as described in (C). K562 ge-
nomic DNA (20 ng) was used as template with p53 gene–specific primers to amplify the 1.59-kb p53 gene 
fragment with Taq DNA Polymerase, automatic Hot-Start Taq DNA Polymerase, and AccuPrime™ Taq DNA 
Polymerase. The arrows indicate the specific amplified products (1.59 kb) and nonspecific amplified products 
(1.27 kb). Lanes 1 and 2: Taq DNA Polymerase with room-temperature assembly. Lanes 3 and 4: Automatic Hot-
Start Taq DNA Polymerase with room-temperature assembly. Lanes 5 and 6: AccuPrime™ Taq DNA Polymerase 
with room-temperature assembly. Lane M: 1 Kb Plus DNA Ladder. (C) Schematic of 13 bp, 3´-homology p53 
reverse primer sequence. The 13 bp homology region is located between nucleotides 12361 (p53 forward 
primer) and 13951 (p53 reverse primer). The detailed homology sequences and locations are indicated.
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product Quantity Cat. no.

AccuPrime™ Taq DNA Polymerase System
200 rxn 12339-016

1,000 rxn 12339-024

AccuPrime™ PCR SuperMix I
200 rxn 12342-010

1,000 rxn 12342-028

AccuPrime™ PCR SuperMix II
200 rxn 12341-012

1,000 rxn 12341-020

AccuPrime™ Pfx DNA Polymerase
200 rxn 12344-024

1,000 rxn 12344-032

AccuPrime™ Pfx SuperMix 200 rxn 12344-040

AccuPrime™ Taq DNA Polymerase High Fidelity
200 rxn 12346-086

1,000 rxn 12346-094

AccuPrime™ GC-Rich DNA Polymerase
200 rxn 12337-016

1,000 rxn 12337-024
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AccuPrime™ technology is guaranteed. To find out about the AccuPrime™ 

Guarantee or learn more about AccuPrime™ products, visit www.invitrogen.com/

accuprime or contact us at locations worldwide (page 55).
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