DNA fingerprinting

People have considerable variation in their genetic make-up.  No two people have identical sequences of bases in their DNA, unless they are identical twins.  This can be used to identify a person from a sample of their DNA.  The unique pattern that DNA fingerprinting provides is called a DNA profile.

This is often used to identify suspects in criminal cases, and to analyse family relationships in disputed paternity cases.  In paternity cases, the DNA profiles of mother and child are compared, to see which parts of the child’s profile must have been contributed by the father.  DNA fingerprinting of the suspected father then makes it possible to decide if the man could be the father or not.  This is also used in immigration cases when the family connection between people is in dispute.

DNA fingerprinting can also be used to aid identification of bodies, by comparison with possible relatives.

DNA fingerprinting does not look at all the DNA in a human cell, but at particular areas which are known to vary a lot between individuals.  These regions are called VNTR regions (this stands for Variable Number of Tandem Repeats).  Usually, four or five different areas of DNA are tested.  

The DNA is first cut into pieces using restriction enzymes, which recognise a specific sequence of base pairs in a DNA molecule, and cut the two strands either within or close to this sequence.  The pieces of DNA are then separated by electrophoresis, which separates them according to size as they move through a gel.

The DNA fragments are then transferred to a nylon membrane, and treated with a strong alkaline solution to break the DNA into single strands.  

A DNA probe, consisting of a single strand of DNA with a complementary sequence to the VNTR region, is then incubated with the nylon sheet.  The probe has been labelled with a radioactive isotope of phosphorus, 32P.  X-ray film is then laid over the nylon sheet, and will darken where the radioactivity from the probe affects it, making a DNA profile.

See p119 Jones and Jones for an example.

