
 
 

 

Polymerase Chain Reaction 
Background: 
Polymerase Chain Reaction (PCR) is used to amplify small amounts of DNA using Taq polymerase, a highly 
thermostable DNA polymerase which binds to double-stranded DNA sequences and synthesizes in a 5’ to 3’ direction. 
The addition of Taq polymerase greatly simplifies the procedure and enables amplification with high specificity, 
sensitivity, and yield. In order to amplify DNA, the chosen target, also called the template strand, undergoes PCR 
inside a thermocycler. Forward (FWD) primers and reverse (REV) primers specific to the template strand are added 
which will anneal to the DNA template at 55 °C but dissociate at 94 °C. The commercially available MyTaq™ mix from 
Bioline© is utilized not only for its Taq polymerase, but because it also contains a buffer system, MgCl2, and free 
deoxynucleotide triphosphates (dNTPs) in the solution for the synthesis of new complement strands. The reaction 
happens in three main steps: 

1. Denaturing: The sample is first heated to 94 °C, at which point the DNA strands disassociate. 
2. Annealing: The sample is then brought to 55 °C and the primers bind to the template strands. During the first 

cycle, the forward primer binds to the single-stranded template so that a double-stranded DNA sequence is 
created for the binding of Taq polymerase. In subsequent cycles, both the forward and reverse primers 
respectively bind. 

3. Extension: At 72°C, Taq polymerase binds to the double-stranded primer+template and extends the DNA 
complement by adding dNTPs in the 5’ to 3’ direction.  

Good PCR product yield depends upon suitable primer design as well as an optimal template-to-primer ratio. (These 
concentrations are a good baseline.) Both forward and reverse primers should be added in equal concentrations to 
maximize the amplification of both sense and antisense DNA. The template strands should have a low concentration 
relative to the primers in order to promote binding between the primers and template during the annealing stage. 
 
 
Materials: 

 Forward Primer (100 µM) for the desired strand 
 Reverse Primer (100 µM) for the desired strand 
 DNA Template (0.2 µM) for the desired strand 
 2X MyTaq Mix [from Bioline] 
 Endotoxin-free water 
 PCR tubes (1 per PCR) 

 
 
Procedures: 

1. Let all reagents thaw and place on ice.  
2. Label the tops of all PCR tubes with the names of the samples to be amplified. 
3. Add 25 µL of 2X MyTaq Mix to each PCR tube.  
4. Add 22 µL of endotoxin-free water to each PCR tube.  
5. Add 1 µL of each template, forward primer, and reverse primer specific for the desired strand to their 

respective tubes. 
6. Pipette the total 50 µL of sample up and down to mix and centrifuge briefly using a mini-centrifuge.  
7. Place tubes into the thermocycler and close the lid. Set a program to run from (94 °C for 90 sec)(55 °C for 

90 sec)(72 °C for 90 sec) and repeat these three steps for 30 cycles. 
8. The thermocycler will take approximately 3 hours to complete all 30 rounds of amplification. Afterwards, the 

thermocycler can be programmed to keep all samples at 4 °C, or they can be placed in the 4 °C refrigerator 
until DNA purification can be done.  

 

 


