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USB® FideliTaqTM PCR 
Master Mix (2X)

Product number 71182 
 100 reactions

Also for use with: 
FideliTaq PCR Master Mix Plus,  
Product number 71183 
 100 reactions

Storage
Store at -15°C to -30°C.

Warning: For research use only. Not  
recommended or intended for diagnosis of  
disease in humans or animals. Do not use  
internally or externally in humans or animals.
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Components
All reagents have been extensively tested and carefully prepared to meet USB 
standards. It is recommended that the reagents be used as directed to achieve best 
possible results.

The following components are included:

FideliTaq PCR Master Mix (2X): A unique, proprietary formulation combining USB 
recombinant Taq DNA Polymerase with a high-fidelity, thermostable, proofreading 
polymerase. Magnesium and nucleotide concentrations are at 3 mM and 0.4 mM 
respectively. Supplied as 4 x 625 μl tubes, enough for 100 reactions in a 50 µl 
volume.

Magnesium Chloride (25 mM), contained only in FideliTaq PCR Master Mix 
Plus, PN 71183

Water, PCR-Qualified, contained only in FideliTaq PCR Master Mix Plus,  
PN 71183

The enclosed reagents should be stored at -15°C to -30°C (NOT in a frost-free 
freezer). After thawing for use, keep reagents on ice.

Quality control
Release specifications for FideliTaq PCR Master Mix are based on amplifying a 20.7 kb 
product from lambda DNA. No contaminating endonucleases or exonucleases were 
detected.

Safety warnings and precautions
Warning: For Research Use Only. Not recommended or intended for diagnosis 
of disease in humans or animals. Do not use internally or externally in hu-
mans or animals. 

All chemicals should be considered potentially hazardous. Read the MSDS (SDS) 
before handling or working with any chemical. This product should only be handled 
by those persons who have been trained in laboratory techniques and it should be 
used in accordance with the principles of good laboratory practice. Wear suitable 
protective clothing such as lab coat, safety glasses, and gloves. Care should be taken 
to avoid contact with skin and/or eyes. In the case of contact with skin or eyes, wash 
immediately with water. See the Safety Data Sheet for specific information regarding 
this product. 
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a wide variety of PCR applications. This master mix is pre-formulated and thoroughly 
QC tested, ensuring reduced experimental variability, saving time and providing 
consistent performance.

Description
FideliTaq PCR Master Mix (2X) combines recombinant USB Taq DNA Polymerase with 
a high-fidelity/proofreading polymerase, and Ultrapure nucleotides in a ready-to-use 
mix for long and accurate PCR. Fidelity is increased up to 6 times over Taq DNA 
Polymerase alone(1-4). The mix is especially suited for amplification of PCR products 
greater than 2 kb. A wide range of PCR products can be amplified, up to 23 kb 
and 35 kb from human genomic DNA and lambda DNA respectively (Fig. 1). This 
enzyme mix exhibits excellent sensitivity, with some targets being detected at the 
single-copy level (Fig. 2). FideliTaq PCR Master Mix (2X) also withstands repeated 
freeze-thaw cycles with no loss of yield independent of product length (Fig. 3). The 
resulting PCR products have ends which are compatible with either blunt-end or TA 
cloning procedures, with A-tailed ends favored over blunt ends in an approximately 
3:1 ratio(5). FideliTaq PCR Master Mix provides for robust and reliable performance in 

 M 1 2 3 4 5

12.0 kb —

7.0 kb —

1.65 kb —

500 bp —

M-Marker

1. NRAGE: 1.55 kb

2. numb: 7.7 kb

3. β-globin: 23.0 kb

4. Lambda: 20.7 kb

5. Lambda: 35.0 kb

Figure 1. FideliTaq PCR Master Mix (2X) can be used to amplify products up to 35 kb. 
Single-copy NRAGE (1) and numb (2) were amplified from 1 ng human genomic DNA. Single-copy 
β-globin (3) was amplified from 100 ng human genomic DNA. Both the 20.7 kb (4) and 35.0 kb 
(5) lambda targets were amplified from 1 ng lambda DNA. No magnesium optimization was 
required, as 1.5 mM final magnesium concentration was used in all reactions.

Figure 3. Freeze-thaw stability of FideliTaq PCR Master Mix (2X). The master mix was 
subjected to 15 freeze-thaw cycles alternating between dry ice and room temperature. Following 
freeze-thaw cycles, the mix was compared to control mix before treatment. Both short and long 
targets are shown to demonstrate the robust nature of the mix. Single-copy numb (1) was 
amplified from 30 pg human genomic DNA. β-globin 23-kb target (2) was amplified from 100 ng 
human genomic DNA. Lambda 35 kb target (3) was amplified from 1 ng lambda DNA.

 M NEG 1 2 3

650 bp —
500 bp —
400 bp —

M-Marker

NEG-negative control

1. 300 pg

2. 30 pg

3. 3 pg

Figure 2. Sensitivity of FideliTaq PCR Master Mix (2X). The single-copy numb gene was 
amplified from the indicated amounts of human genomic DNA. Target size is 455 bp and 
approximately one mammalian cell is represented by 3 pg of genomic DNA.

 M 1B 1A 2B 2A 3B 3A

12.0 kb —

500 bp —

B= Before Freeze-Thaw

A= After Freeze-Thaw

M-Marker

1. numb: 455 bp

2. β-globin: 23.0 kb

3. Lambda: 35 kb



6 7

Materials not supplied
Necessary reagents:
DNA template: DNA should be highly purified and free of polysaccharide, proteo-
glycan and organic solvent contamination. USB PrepEase® purification products are 
recommended (PN 78758).

Oligonucleotide primers: Oligonucleotide primers can be designed according to 
standard PCR methods(6). Longer oligonucleotides (i.e. over 25 bases) and those with 
higher melting temperatures (i.e. above 60°C) are recommended to achieve more 
specific and robust amplification.

Optional reagents:
Enhancers: Solvents such as dimethyl sulfoxide (DMSO), glycerol, trehalose and 
betaine can improve results for PCR on longer targets and those with a high degree 
of secondary structure(7-10).

Necessary equipment:
Liquid handling supplies such as PCR-grade thin-walled tubes, pipettes, pipettors, 
and a microcentrifuge are required. The use of barrier-tip pipettes and dedicated 
PCR pipettors are strongly recommended in order to avoid contamination.

Latex gloves (powder-free) should be used for handling reagents and equipment 
in order to decrease the probability of introducing contaminants into samples.

Thermal cycler for incubations between 4°C and 95°C is required.

Equipment such as a standard horizontal gel apparatus and a UV transilluminator 
or fluorescence image scanner can be used for analysis of PCR products with DNA 
intercalating dyes.

Protocol
This standard protocol applies to a single reaction where only template, primers, and 
water need to be added to the master mix. For multiple reactions, scale-up volume 
of reaction components proportionally.

1. Thaw reagents at room temperature. Mix thoroughly and then place on ice.

2. Assemble reaction tubes on ice to avoid non-specific polymerase activity.

3. The following table shows recommended component volumes: 

Components Vol. for 25 µl reaction Vol. for 50 µl reaction Final Concentration
FideliTaq PCR Master 
Mix (2X)

12.5 μl 25 µl 1X

10 μM Forward Primer 0.25–2.5 μl 0.5–5.0 μl 0.1–1.0 μM
10 μM Reverse Primer 0.25–2.5 μl 0.5–5.0 μl 0.1–1.0 μM
Template DNA ≥ 1 μl ≥ 1 μl as needed, < 500 ng
Water, PCR-Qualified up to 25 μl up to 50 μl NA

Cycle Name Temperature Time Options
Initial 
Denature

94–95°C 1–2 minutes
For longer targets (i.e. >5 kb), denature less than 30 
seconds and/or lower temperature to 92°C.

Denature 94–95°C 30 seconds
For longer targets, denature less than 30 seconds 
and/or lower temperature to 92°C.

Anneal 55°C 30 seconds
Initially, annealing temperature should be 5°C below 
Tm of primers.

Extend 68°C 1–2 minutes
68°C is required for longer targets. Extension time 
should be about 1 minute per kb of expected product 
length.

Repeat previous three cycles as necessary, generally 25–35 times.
Final Extend 68°C 5 minutes
Final Soak 4–10°C as necessary

4. Ensure reactions are mixed thoroughly by pipetting or gentle vortexing followed 
by a brief spin in a microcentrifuge.

5. Optional—Overlay reactions with one-half volume PCR-grade mineral oil 
(PN 71600) when not using heated lid on thermal cycler.

6. The following table shows recommended cycling conditions:

7. Analyze sample (typically 1 to 10 µl aliquots) by agarose gel electrophoresis. Visu-
alize PCR product in gel with a DNA intercalating dye and a UV transilluminator 
or fluorescence imager.
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Troubleshooting
Problem	 Possible causes and solutions

No	product	or	faint	product

1. Use more DNA template. Verify integrity of DNA by gel electrophoresis. Confirm 
concentration of DNA with spectrophotometer.

2. Increase number of cycles, up to 45 cycles for low-copy targets.

3. Increase MgCl2 final concentration in 0.25 mM increments.

4. Increase the concentration of primers, for example from 0.4 µM to 0.8 µM.

5. Test a range of PCR annealing temperatures. Start with annealing temperature 
5–10°C below primer Tm and increase in 1–2°C increments. Annealing tempera-
tures that are either too high or too low can result in absence of product.

6. For longer targets, decrease initial and subsequent denaturation time (e.g. 
10 seconds or less) and/or decrease denaturation temperature to about 92°C. 
This limits the amount of temperature-induced depurination of template DNA.

7. For products longer than 5 kb, use at least one minute extension time per kb. 
One can increase to two minutes per kb and also use the auto-extend feature 
on the thermal cycler. In addition, always use a 68°C extension temperature.

8. If template and/or primers exhibit G+C content greater than ~60%, consider 
supplementing reactions with additives as suggested in the “Supplementary 
information” section. In general, the optimal amount of additives for a given 
primer/template combination needs to be determined empirically.

9. For products longer than 5 kb or longer targets from complex DNA templates, 
consider adding additives as suggested in the “Supplementary information” sec-
tion.

10. Mix FideliTaq PCR Master Mix and reactions well. Spin down contents to bottom 
of tube.

11. Design new primers. Use of an oligo design computer program is recommended.

Nonspecific	bands	and/or	background	smearing

1. Use less DNA template.

2. Reduce number of cycles.

3. Raise annealing temperature in 1–2°C increments. Do not exceed 68°C.

Supplementary information
Primer design
General rules for designing PCR primers can be found in many texts(6). Briefly, prim-
ers should range in length from 18 to 30 nucleotides, have a G+C content (ideally 
in the range of 40% to 60%) similar to each other, and have Tm values ranging 
from 55°C to 65°C and that are closely matched to each other. Tm values may be 
estimated using the following equation: Tm(°C) = 2(A+T) + 4(G+C). More accurate 
methods for calculation of Tm values may also be applied(6). Primers that do not fit 
these criteria may also function well, but empirical testing is required. Use of com-
puter programs designed to select appropriate primers in a given sequence is highly 
recommended.

Suggestions for difficult templates
Amplifying many targets from complex DNA often requires little or no optimization 
with FideliTaq PCR Master Mixes. If one encounters difficulties with longer targets 
(e.g. > 10 kb) or those with high G+C content (e.g. > 60%), adding certain supple-
ments, such as DMSO, glycerol, trehalose, and/or betaine to the PCR reaction may 
improve results(7-10). DMSO and glycerol may be added at final concentrations rang-
ing from 1% to 10% (v/v)(8). Trehalose may be added to 0.6 M final concentration(7). 
Betaine (PN 77507, 5 M Stock Solution) may be added at 0.5 M to 2.0 M final con-
centration(7, 10). Betaine and trehalose have been reported to thermostabilize proteins 
in general(7, 9). All of these solvents tend to decrease Tm values for double-stranded 
DNA, thus its presence in reactions may result in a decrease in the optimum anneal-
ing temperature by several degrees.

It is essential to use an extension temperature of 68°C for targets longer than 5 kb. 
Also, one may increase the extension time to two minutes per kilobase of expected 
product length.

Addition of supplemental magnesium chloride may also improve results. Benefits are 
usually observed within a narrow range and concentrations above 5 mM should be 
avoided.

See our “Frequently Asked Questions (FAQ) on HotStart-IT® FideliTaq DNA Polymerase 
and Master Mix (PN 71155/56)” for further guidance at usb.affymetrix.com.
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4. Decrease the concentration of primers, for example from 0.4 µM to 0.1 µM. Do 
not exceed 1 µM.

5. Consider using a HotStart-IT product. HotStart-IT Binding Protein (PN 71194) may 
be added directly to the FideliTaq Master Mix. HotStart-IT FideliTaq PCR Master 
Mix (2X) (PN 71156) is also available.

6. Supplement reactions with additives that improve amplification of G+C rich tem-
plates or longer products.

7. For longer targets, decrease initial and subsequent denaturation time (e.g. 
10 seconds or less) and/or decrease denaturation temperature to about 92°C. In 
addition, always use 68°C extension temperature.

8. Design new primers. Use oligo design computer program if at all possible.

If problems persist please contact Technical Support for assistance at (888) 362-2447 
or USBtechsupport@affymetrix.com. For technical support outside the US, please visit 
our website for up-to-date contact information within your area.
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Related products
Reverse transcription enzymes and RT-PCR products
Product  Application Pack size Product number
First-Strand cDNA Synthesis Reverse transcription 50 rctns 75780 
Kit for Real-Time PCR
AMV Reverse  cDNA synthesis 200 units 70041Y 
Transcriptase  1,000 units 70041Z
M-MLV Reverse cDNA synthesis, 25,000 units 78306 
Transcriptase low RNaseH activity 100,000 units
Ribonuclease Inhibitor,  Prevent RNA degradation 5,000 units 71571 
Recombinant (40 units/µl)   
Oligo dT(12-18) Primer Primers 100 µl 77405
 
One-Step RT-PCR Kit  RT-PCR, analysis of 50 rctns 78350 
 multiple templates 
Two-Step RT-PCR Kit  RT-PCR, analysis of 50 RT/100 78355 
 multiple genes PCR rctns

PCR enzymes and related products
Product  Application Pack size Product number
ExoSAP-IT® PCR Product Cleanup of PCR products 20 rctns 78250
Cleanup  100 rctns 78200 
  500 rctns 78201 
  2,000 rctns 78202 
  5,000 rctns 78205
 Taq DNA Polymerase PCR 50 units 71160 
  250 units  
  1,000 units 
  5,000 units 
Taq PCR Master Mix (2X) PCR reaction mix (2X), 100 rctns 71162 
 ready-to-use (125 units)
HotStart-IT Taq DNA  Hot-start PCR 50 units 71195 
Polymerase  250 units 
  1,000 units 
  5 x 250 units 
  5,000 units
HotStart-IT Taq Master  Hot-start PCR  25 rctns 71196 
Mix (2X) reaction mix (2X), 100 rctns 
 ready-to-use 500 rctns
HotStart-IT FideliTaq DNA  High-fidelity PCR 50 units 71155 
Polymerase  250 units 
  1,000 units 
  5,000 units
HotStart-IT FideliTaq PCR  High-fidelity PCR 25 rctns 71156 
Master Mix (2X) reaction mix (2X), 100 rctns 
 ready-to-use 500 rctns
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PCR enzymes and related products
Product  Application Pack size Product number
VeriQuest® SYBR® Green Hot-start qPCR reaction 40 rctns 75600
qPCR Master Mix mix (2X), ready-to-use 200 rctns 
  400 rctns 
  1,000 rctns 
  2,000 rctns
VeriQuest SYBR Green Hot-start qPCR reaction 40 rctns 75665 
qPCR Master Mix mix (2X), ready-to-use, 200 rctns 
With Fluorescein includes fluorescein 400 rctns 
  1,000 rctns 
  2,000 rctns
VeriQuest Probe  Hot-start qPCR reaction 40 rctns 75650 
qPCR Master Mix mix (2X), ready-to-use 200 rctns 
  400 rctns 
  1,000 rctns 
  2,000 rctns
VeriQuest Probe Hot-start qPCR reaction 40 rctns 75660 
qPCR Master Mix,  mix (2X), ready-to-use 200 rctns 
No Reference Dye  400 rctns 
  1,000 rctns 
  2,000 rctns

Ultrapure nucleotides
Product  Application Pack size Product number
PCR Nucleotide Mix, RT and/or PCR, 500 µl 77212 
10 mM each of dATP, nucleotides 2 x 500 µl  
dCTP, dGTP, and dTTP  
PCR Nucleotide Mix, RT and/or PCR, 500 µl 77119 
25 mM each of dATP, nucleotides   
dCTP, dGTP, and dTTP  
dATP, dCTP, dGTP, dTTP RT and/or PCR, 4 × 25 µmol 77100 
(Set of Four), 2'-Deoxy- nucleotides (250 µl)  
Nucleoside-5'-Triphosphates, 4 dNTPs per pack 1 pack 
100 mM Solution    

Additives for PCR
Product  Application Pack size Product number
Betaine, 5 M Solution, Supplement for RT 1.5 ml 77507 
Ultrapure and/or PCR 5 x 1.5 ml 
  10 ml
a,a-Trehalose, Dihydrate Supplement for RT 100 gm 22515
 and/or PCR
Glycerol, Ultrapure Supplement for RT 500 ml 16374 
 and/or PCR 1 L 
HotStart-IT Binding Protein Supplement for HotStart PCR 400 µg 71194
Magnesium Chloride, Supplement for RT 10 x 1 ml 78641 
1 M Solution and/or PCR 100 ml 

Ultrapure electrophoresis reagents
Product  Application Pack size Product number
Agarose - Separation  Gel electrophoresis 25 gm 75817 
≥ 500 bp, Genetic  100 gm   
Performance Certified™  250 gm   
  500 gm 
Ethidium Bromide Drops Staining RNA and DNA 5 ml 75816
TAE Buffer (50X) Gel electrophoresis 100 ml 74015
TBE Buffer (5X) Gel electrophoresis 1 L 75891 
  5 L 

PrepEase products for DNA and RNA extraction and purification
Product Application Pack size Product number
PrepEase RNA Spin Kit RNA purification 50 preps 78766 
  250 preps 78767
PrepEase Quick MiniSpin  Plasmid purification 250 preps 78742 
Plasmid Kit
PrepEase MiniSpin Plasmid Kit Plasmid purification 250 preps 78737
PrepEase Gel Extraction Kit Gel extraction/purification of  50 preps 78756  
 DNA 250 preps 78757

Affymetrix, Inc.
usb.affymetrix.com
USA  Europe
Cleveland, Ohio  High Wycombe, United Kingdom
(888) 362-2447 | (216) 765-5000  +44 (0)1628 55 2600

USB products distributed outside the USA: 
Please visit our website at usb.affymetrix.com for up-to-date contact information 
within your area.






