
 

  
 
   

  

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

Product Information 
 
Description 
Taq DNA polymerase is a thermostable DNA polymerase from the thermophilic bacterium Thermus 
aquaticus. This enzyme amplifies DNA in the 5’ to 3’ direction and possesses 5’-3’ proofreading 
exonuclease activity. It does not have 3’-5’ exonuclease activity. Taq DNA polymerase is the most widely 
used enzyme in molecular biology workflows.  
 

Source 
Taq DNA polymerase has been recombinantly expressed and purified from Escherichia coli. 
 

Storage conditions 
Taq DNA polymerase should be stored as provided at -20 °C. The storage buffer consists of 20 mM Tris-
HCl pH 8, 50 mM KCl, 0.1% v/v Nonidet P40 Substitute, 0.1% v/v Tween-20, 0.1 mM EDTA, 1 mM DTT and 
50% v/v glycerol. 
 

Reaction Buffer 
The composition of the 10x Reaction Buffer is 100 mM Tris-HCl, pH 8.3, 500 mM KCl. In a PCR reaction, 
this buffer is supplemented with 10x MgCl2 solution (15 mM MgCl2). These solutions are supplied in 
separate tubes to allow the user to vary the concentration of MgCl2 if needed. 
 

Applications 
Taq DNA polymerase is mostly used in routine PCR to amplify fragments up to 5 kb. It can also be used for 
DNA labeling and sequencing. 
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Protocol guidelines 
 
PCR Reaction 
Prepare each reaction according to the following table: 
 

Component 25 µl Reaction 50 µl Reaction Final concentration 

10x Reaction Buffer 2.5 µl 5 µl 1x 

10x MgCl2 Solution 2.5 µl 5 µl 1x 

10 mM dNTP Mix 0.5 µl 1 µl 200 µM 

10 µM Forward Primer 1.25 µl 2.5 µl 1 µM (0.05-1 µM) 

10 µM Reverse Primer 1.25 µl 2.5 µl 1 µM (0.05-1 µM) 

Template DNA Variable Variable <1000 ng 

Taq DNA Polymerase 0.5 µl 1 µl 1.25 units/50 µl PCR 

Nuclease-free water To 25 µl To 50 µl  

 
Before placing the PCR reaction in the thermocycler, gently mix the reaction. If multiple parallel reactions 
are being prepared (e.g. same reaction, but different template), it is recommended to prepare a PCR 
master mix for all the required reactions plus one (to account for pipetting errors) by mixing all the 
components and then aliquoting individual reactions in separate PCR tubes. 
 
Place the PCR reactions in a thermocycler and use the following PCR cycling conditions: 
 

Step Temperature Time  

Initial Denaturation 95 °C 30-120 seconds  

Denaturation 95 °C 15-30 seconds ˥ 

Annealing 46-68 °C 15-30 seconds 25-35 cycles 

Extension 68 °C 60 seconds/kb ˩ 

Final Extension 68 °C 2 minutes  

Temperature Hold 4 °C   

 

Primer Design 
Adequate primer design is essential for a PCR reaction to work properly. Thus, we provide the following 
general recommendations: 

- Primers should be 15-30 nucleotides long 
- GC content should be 40-60% 
- The 3’ end of a primer should terminate in a G or C, especially when used for cloning 
- Avoid undesired complementary regions between primer pairs (leading to heterodimers) or 

different regions within a primer (leading to homodimers or hairpins) 
- The melting temperatures of the primer pairs should not be larger than 5 °C 
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Troubleshooting guide 
 

Problem Possible cause Recommendation 

Little or no product Missing reagent - Repeat the PCR reaction 

Incorrect annealing 
temperature 

- Decrease the annealing 
temperature by 1 °C. If possible, 
perform a PCR using a 
temperature gradient to 
determine optimal annealing 
temperature 

Suboptimal MgCl2 
concentration 

- Vary the Mg+2 concentration at 
0.5 mM increments from 1.5-5.0 
mM 

Poor primer design - Revise primer design and 
redesign, if necessary (check for 
multiple primer binding sites and 
undesired complementary 
regions)  

- Increase primer length 

Poor template quality - Check the quality of the template 
using absorbance at 260/280 nm 

- Prepare fresh template 

High GC content - Perform a PCR gradient with 
addition of 5% DMSO  

Insufficient number of cycles - Increase the number of cycles by 
5 

Incorrect extension time - Increase the extension time at 1-
minute increments 

Problems with the 
thermocycler 

- Test the thermocycler 
temperature control is working 
properly 

- Recalibrate if necessary 

Presence of inhibitors - Repurify the template 
- Obtain fresh reagents 

Several product bands Annealing temperature too 
low 

- Increase the annealing 
temperature in 1 °C increments 

Poor primer design - Revise primer design and 
redesign, if necessary (check for 
multiple primer binding sites and 
undesired complementary 
regions)  
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- Increase primer length or GC 
content 

Suboptimal MgCl2 

concentration 
- Vary the Mg+2 concentration at 

0.5 mM increments from 1.0-5.0 
mM 

Primer concentration too 
high 

- Ensure primer concentration 
ranges from 0.05-1 µM 

- Decrease primer concentration at 
0.1 µM intervals 

Incorrect product size Incorrect annealing 
temperature 

- Increase the annealing 
temperature by 1 °C. If possible, 
perform a PCR using a 
temperature gradient to 
determine optimal annealing 
temperature 

Poor primer design - Revise primer design and 
redesign, if necessary (check for 
multiple primer binding sites and 
undesired complementary 
regions)  

- Increase primer length or GC 
content 

Suboptimal MgCl2 
concentration 

- Vary the Mg+2 concentration at 
0.5 mM increments from 1.5-5.0 
mM 

Smeared product Template concentration too 
high 

- Repeat the PCR reaction using 
10-fold dilutions of the template 

Poor primer design - Revise primer design and 
redesign, if necessary (check for 
multiple primer binding sites and 
undesired complementary 
regions)  

- Increase primer length or GC 
content 

Suboptimal MgCl2 
concentration 

- Vary the Mg+2 concentration at 
0.5 mM increments from 1.5-5.0 
mM 

Too many cycles - Decrease the number of cycles by 
5 

Nuclease contamination - Ensure the water used is 
molecular biology-grade or not 
contaminated 

- Prepare fresh reagents 

 



  
 

 

TAQ PCR User Manual   5 
 

For any questions or problems regarding the performance of this product, do not hesitate to contact us 
at support@rokebio.com. Additionally, if you have any suggestions about product performance or new 
applications, we encourage you to contact us at support@rokebio.com.  
 
 

Limited Use 
 
This product should not be used for diagnostics, drug development or administered to animals or humans. 
This product is intended for Research Purposes Only. For any Commercial Rights, please contact 
bd@rokebio.com. Unless agreed otherwise in writing, your purchase and use of this product is subject to 
our Terms and Conditions. Refer to rokebio.com for more information. 
 


