
       http://www.biolabmix.ru 
 

Product information 
 

BioMaster LR HS-PCR (2×) 
 
Product description 
BioMaster LR HS-PCR (2×) kit contains 2× BioMaster LR HS-PCR (2×) reaction mix, DMSO, 
sterile water, and 6× loading buffer. BioMaster LR HS-PCR (2×) is developed for amplification 

of long DNA fragments ranging from 0.2 to 30 kbp with enhanced specificity, high fidelity and 
reaction yield. Thi mix is also ideally suitable for GC-rich (>65%) and spatially complicated 
DNA regions. BioMaster LR HS-PCR (2×) includes all of the components necessary for PCR 
(except for DNA template and primers): 

 Combination of Taq and Pfu DNA polymerases; 

 deoxynucleoside triphosphate mixture; 

 PCR buffer; 

 Mg2+. 

BioMaster LR HS-PCR (2×) mix contains a combination of two highly purified enzymes: highly 
processive recombinant HS-Taq DNA polymerase and Pfu DNA polymerase with correcting 
function. The mixture of polymerases is inactive at room temperature (hot start), and their 
activation requires preheating of the reaction solution at 95 °C for 5 min. 

This combination of polymerases increases fidelity and reliability of amplification reaction 
several fold compared to PCR with Taq polymerase only. Synergic performance of the two 

enzymes allows generation of the PCR products up to 30 kbp. The products obtained using 
BioMaster LR HS-PCR (2×) mostly contain 3’-dA and can be further used for cloning.  

The buffer is optimized for efficient performance of both polymerases and provides high 
reaction yield. Use of the kit saes time and minimizes contamination risk due to reduced 
number of pipetting steps. 

Product composition 

 
Cat. # 

BioMaster 
LR HS-PCR 

(2×) 

 
Water 

DMSO Loading buffer 
(6×) 

Number of 
reactions 

(50 µl) 

MH040-100 2 × 1.25 ml 2 × 1.25 ml 1× 1 ml 1 × 0.5 ml 100 

MH040-400 6 × 1.67 ml 2 × 1.8 ml 1× 1 ml 1 × 1 ml 400 

BioMaster LR HS-PCR (2×) contains: 

100 mM Tris-НCl (рН 8.9 at 25 °С), 100 mM KCl, 0.8 mM of each deoxynucleoside 
triphosphate, 4 mM MgSO4, 0.1 U/µl polymerase mix, 0.2% Tween 20, stabilizers of DNA 
polymerases. 

Applications: 

 Long-range PCR 

 Generation of DNA products for TA cloning 

 Amplification of GC-rich and complicated templates 

Characteristics of polymerase mix 

The mix of polymerase is specifically developed for efficient amplification of 0.2 to 30 kbp DNA 
fragments from various templates. This combination has 5´-3´ DNA-dependent polymerase, 

 

 
5’-3’ exonuclease and 3’-5’ exonuclease (correcting) activities. The rate of DNA synthesis by 
Taq polymerase depends on the complexity of DNA template and is approximately 1-2 kbp/min. 

Reaction mix features 

 The mix is optimized for specific performance of HS-Taq and Pfu DNA polymerases; 

 Composition of the mix allows long-term storage (the storage of BioMaster LR HS-PCR 
(2×) at room temperature for 7 days does not affect PCR efficiency), multiple thawing-

freezing cycles (more than 50 times). 

Benefits of use 

 Long fragment amplification: 
up to 30 kbp (viral DNA templates) 
up to 15 kbp (genomic DNA templates); 

 Enhanced amplification fidelity compared to Taq DNA polymerase 

 Hot-start enzyme increases specificity, sensitivity and reaction yield 

 Activation of polymerase mix requires not more than 5-minute heating 

 Reduced preparation time 

 Amplification of a wide range of templates 

 Low contamination risk when preparing PCR colutions 

 PCR products can be further subjected to TA cloning due to the presence of 
deoxyadenosine overhangs in amplified DNA 

Amplification protocol 

1. Defrost the reaction mixture and stir thoroughly. 

2. Add the following components into the thin-wall PCR tubes considering the final volume of a 

reaction mixture equal to 50 µl: 

 

Note: if necessary, add DMSO in the amount of 1 to 5% of the final volume of the reaction 

solution. Change in Tm of the primers should be taken into account when selecting amplification 

protocol. 

 
3. Gently vortex and remove droplets by centrifugation. 
Note: in case of using thermal cycler without a heating lid, add a droplet (25-35 µl) of mineral 
oil into each reaction tube 

4. Standard three-step protocol can be used for amplification a 10 kbp fragment. For 
amplification of ˃10 kbp products, we recommend the following protocols (when selecting 
amplification protocol, please, read the recommendations for its optimization). 

Component Volume Final concentration 

BioMaster LR HS-ПЦР (2×) 25 1× 

Forward primer variable 0,1 – 800 nM 

Reverse primer variable 0,1 – 800 nM 

DNA template variable 1 – 500 ng 

Sterile water up to 50 µl  
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Three-step protocol: 

Step Temperature, °С Incubation  
time 

Number of cycles 

Preliminary 
denaturation 

92-94 2-4 min 1 

Denaturation 92-94 10-20 sec 

10 Annealing 50 – 68 (Tm-5) 30 sec 

Elongation 68 х min 

Denaturation 94 10-20 sec 

15-20  
Annealing 50 – 68 (Tm-5) 30 sec 

Elongation 68 х (+10 sec/cycle) 
min 

Final elongation 68 5 – 15 min 1 

Tm - template/primer duplex melting temperature, shich depends on the primer structure. The 
follwong formula can be used for Tm evaluation: Tm (°C) = 2 х (A+T) + 4 х (G+C).  

Two-step protocol: 

Step  Temperature, 
°С 

Incubation  
time 

Number of 
cycles 

Preliminary 
denaturation 

 92-94 2-4 min 1 

Denaturation  92-94 10-20 sec 

10 Annealing/ 
Elongation 

 68 х min 

Denaturation  94 10-20 sec 

15-20  Annealing/ 
Elongation 

 68 х (+10 
sec/cycle) min 

Final elongation  68 5 – 15 min 1 

 
х – elongation time, depends on the length of the amplified template: 

Amplicon length, kbp 3 6 10 15 20 30 

Elongation time, min 2 4 8 13 16 22 

 
5. After PCR, amplification products are analyzed by gel electrophoresis with staining. 
 

Note: Dye mobility in 0.5 – 1.5% agarose gel 
Xylene cyanol Bromophenol blue Orange G Tartrazine 

10000 – 4000 bp 500-400 bp <100 bp <20 bp 

 

 

Storage and transportation: at -20 °С; not more than 50 thawing-freezing cycles. 

Storage terms: 1 year (under proper storage and transportation conditions). 

 
DNA amplification using 

BioMaster LR HS-PCR (2×) 

  
Lanes: L – DNA molecular marker 250 to 10000 bp. Amplification of the phage λ DNA 

fragments of different length. Reaction solution volume is 50 µl. A total of 10-20 ng of DNA 
template was used per reaction. A total of 3 – 4 µl of 5 – 15 kbp fragments and 10 µl of 20, 25 

and 30 kbp fragments were loaded on the gel. 
 

Recommendations for preventing PCR contamination. 

More than 10 million copies of DNA template are produced during PCR. Thus, it is necessary 

to monitor the possibility of contamination of the reaction solution with other templates and 

amplicons that may be present in the laboratory. Here are the general recommendations for 

reducing the risk of contamination: 

 Preparation of DNA samples and PCR solutions, amplification and analysis of PCR 
products must be carried out in different areas. 

 Prepare PCR solutions in PCR UV-equipped laminar flow cabinets. 

L       5         7      10      15     20      25     30  kbp 
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 Use different pairs of gloves for DNA purification and preparation of PCR solutions. 

 Use reagents specifically designed for PCR. Use pipette tips equipped with an aerosol 
filter to prepare DNA samples and mix PCR components.  

 Always prepare a template-free PCR sample (negative control) in order to detect/confirm 
the absence of contamination. 

Recommendations for primer selection 

For primer selection, use such highly-recommended software as Primer3 
http://biotools.umassmed.edu/bioapps/primer3_www.cgi or Oligo http://www.oligo.net/. 
Follow the main principles of PCR primer design: 

 For better results of long fragment amplification, primer length should be within the 
range of 25 – 32 b with the annealing temperature of 65 °С. 

 Primer concentration should be 400 nM. 

 Difference in Тm of the two primers should not exceed 3 °С. 

 Optimal GC composition of primers is within the range of 40 to 60%. Ideally, G and 
C nucleotides should be distributed evenly along the primer. 

 Avoid the presence of more than 3 G/C nucleotides in a row at the 3’-end of the 
primer in order to decrease the risk of non-specific annealing. 

 If possible, there should be G or C nucleotide at the 3’-end of the primer. 

 Do not use primers with self-complementary and complementary regions, as well 
as primer sequence repeats to avoid formation of hairpins and primer dimers. 

 Analyse primer and template for undesirable complementary sites between them. 

 Always ckeck your primers using BLAST. 

 When designing degenerative primers, at least three conserved nucleotides must be 
preserved at the 3 'end. 

Reaction solution components 

DNA template 
The efficient and qualitative amplification of long fragments greatly depends on the quality of 
the DNA template. It is highly recommended to analyze the integrity of the DNA template and 
use isolation and purification methods that reduce chances of nick formation and depurination. 
Optimal amount of DNA template per 50 µl reaction solution is 1 – 20 ng for plasmid or phage 
DNA and 10 – 500 ng for genomic DNA. Higher amounts of template increase the risk of non-
specific product formation, low amounts of template reduce amplification accuracy. It should 
be taken into account that trace amounts of certain agents used for DNA isolation and 
purification, such as phenol, EDTA, and proteinase K, can inhibit DNA polymerase. 
Precipitation and repeated washing with 70% ethanol solution usually remove trace 
contaminants from the DNA sample. 

Primers 
Recommended concentrations of PCR primers are in the range of 0.1 – 1 µM. Excessive 

primer concentrations increase the chance of non-specific template binding and generation of 

alternative PCR products. 

For degenerated primers and primers used for PCR of long fragments, we recommend using 
higher concentrations in the range of 0.3 – 1 µM. 

 

Characteristics of amplification steps 

Initial DNA denaturation and enzyme activation 
Always tend to use the lowest possible  temperature and time for initial template denaturation 
when amplifying long fragments. For amplification of ˃15 kb fragments, apply 92 °C for 2-4 
minutes. 

Denaturation 

Recommended denaturation time is ≤30 sec at 95 °C. 

Primer annealing 

One minute at high temperature is considered to be enough for primer annealing. Primer 
annealing temperature should be 5 °С lower than the corresponding melting temperature (Tm) 
between the two closest primers. Primers with Tm ˃65 °C are usually used for PCR of long 
fragments. In such case, good result can be obtained by combining the annealing and 
elongation steps into a single step at 68 °C. 

Elongation 
While standard PCR elongation temperature is 72 °С, long fragment PCR is usually conducted 
at 68 °С. Amplification of short fragments <10 kbp can be carried out at a constant elongation 
time (40 sec/kbp). In case of > 10 kb fragments, the first 10 cycles are carried out at a constant 
time, while the next 10-20 cycles are conducted with an increase in time of 10 sec/cycle. 

Final elongation 
Additional 5 – 15-minute incubation of the reaction solution at 68 °C is recommended after the 
last cycle in order to complete synthesis of all PCR products. If the PCR product is to be further 
cloned into a TA vector, final elongation should be extended to 30 min in order to achieve 
maximal efficiency of 3'-dA end formation in PCR products. 

Non-specific exodeoxyribonuclease activity 

DNA showed stability after incubation of 1 µg fragment of phage lambda DNA in the presence 
of 25 µl of BioMaster LR PCR-Color (2×) in 50 µl reaction solution at 37 °C and 70 °C for 4 h. 

Ribonuclease activity 

Absence of ribonuclease activity was confirmed after incubation of 1 µg of 5’-[P32]-labeled RNA 
fragment in the presence of 25 µl of BioMaster LR HS-PCR (2×) in 50 µl reaction solution at 
37 °C for 4 h. 

Functional analysis 
BioMaster LR HS-PCR (2×) reaction mix was tested by amplification of the regions of different 
ength of phage lambda DNA and human genomic DNA. 
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