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Polymerase Chain Reaction (PCR)-  

Polymerase Chain Reaction (PCR) is a powerful method for amplifying particular 

segments of DNA, distinct from cloning and propagation within the host cell. This 

procedure is carried out entirely biochemically, that is, in vitro. PCR was invented 

by Kary Mullis in 1983. He shared the Nobel Prize in chemistry with Michael 

Smith in 1993. 

Principle of PCR 

PCR uses the enzyme DNA polymerase that directs the synthesis of DNA from 

deoxynucleotide substrates on a single-stranded DNA template. DNA polymerase 

adds nucleotides to the 3` end of a custom-designed oligonucleotide when it is 

annealed to a longer template DNA. Thus, if a synthetic oligonucleotide is 

annealed to a single-stranded template that contains a region complementary to the 

oligonucleotide, DNA polymerase can use the oligonucleotide as a primer and 

elongate its 3` end to generate an extended region of double stranded DNA. 

The PCR reaction requires the following components: 

DNA template - the sample DNA that contains the target sequence. At the 

beginning of the reaction, high temperature is applied to the original double-

stranded DNA molecule to separate the strands from each other.  

DNA polymerase - a type of enzyme that synthesizes new strands of DNA 

complementary to the target sequence. The first and most commonly used of these 

enzymes is Taq DNA polymerase (from Thermis aquaticus), whereas Pfu DNA 



 

 

polymerase (from Pyrococcus furiosus) is used widely because of its higher 

fidelity when copying DNA. Although these enzymes are subtly different, they 

both have two capabilities that make them suitable for PCR: 1) they can generate 

new strands of DNA using a DNA template and primers, and 2) they are heat 

resistant.  

Primers - short pieces of single-stranded DNA that are complementary to the target 

sequence. The polymerase begins synthesizing new DNA from the end of the 

primer. 

Nucleotides (dNTPs or deoxynucleotide triphosphates) - single units of the bases 

A, T, G, and C, which are essentially "building blocks" for new DNA strands.  

Procedure/Steps of PCR 

 



 

 

Polymerase Chain Reaction (PCR) 

1. Denaturation 

The DNA template is heated to 94° C. This breaks the weak hydrogen bonds that 

hold DNA strands together in a helix, allowing the strands to separate creating 

single stranded DNA. 

2. Annealing 

The mixture is cooled to anywhere from 50-70° C. This allows the primers to bind 

(anneal) to their complementary sequence in the template DNA. 

3. Extension 

The reaction is then heated to 72° C, the optimal temperature for DNA polymerase 

to act. DNA polymerase extends the primers, adding nucleotides onto the primer in 

a sequential manner, using the target DNA as a template. 

With one cycle, a single segment of double-stranded DNA template is amplified 

into two separate pieces of double-stranded DNA. These two pieces are then 

available for amplification in the next cycle. As the cycles are repeated, more and 

more copies are generated and the number of copies of the template is increased 

exponentially. 

 


