
Clinical tests: Genetic techniques

PCR is used to amplify DNA, so large quantities of DNA can be made rapidly from an initial small 
sample. Each reaction cycle doubles the amount of DNA. A standard PCR sequence of up to 40 
cycles creates over one billion copies of the target sequence from one piece of DNA. PCR can be 
used in medical research to detect the presence or absence of a gene. Also, it is used to identify a 
pathogen during an infection.

Stages of PCR

1. Denaturation: The DNA sample is heated to 95°C for one minute to separate the two strands.

2. Annealing: The sample is cooled to 50-60°C to allow DNA primers to attach to the ends of the 
target sequence.

3. Extension: The sample is heated to 70°C and Taq polymerase (a heat tolerant DNA 
polymerase) binds to the primer and adds complementary nucleotides by forming bonds in 
the sugar-phosphate backbone.

4. After PCR has been completed, gel electrophoresis can be used to check the quantity and 
size of the DNA fragments produced.
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Polymerase Chain Reaction

This is a method of separating DNA fragments according to their size. The fragments may have 
been produced because of PCR, or from using restriction enzymes to cut up larger pieces of DNA 
into smaller fragments.

• The gel is made from agarose which contains pores in the matrix.

• Once loaded in the gel the DNA is attracted to the positive electrode due to its negative 
charge in the phosphate group.

• The use of fluorescent tags or radioactive markers enables the DNA on the gel to be seen.

• A DNA marker with fragments of known length is run through the gel at the same time as the 
samples.

• By comparing the bands of the samples with the marker the length of the fragments in the 
sample can be worked out. 
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