DNA PROFILING

[image: image1.png]This is probably the most important discovery for use in forensic science since the development of
fingerprinting over a hundred years ago. While blood grouping can positively exclude a suspect, it
can only give a probability as to guilt. DNA profiling can actually prove a
person’s identity, except in the case of identical twins. No wonder it has been
said to have revolutionised crime solving.

It was in September 1984 at Leicester University, England, that Professor Alec
Jefireys stumbled across his exciting discovery. He was working on parts of DNA
where there was a sequence of bases that varied greatly in unrelated individuals.
He and his team found a way in which these sequences could be made visible
as X-ray lines that looked a litle like a bar code. These ‘bar codes’ give a unique

pattern for every person, hence the original term of ‘genetic fingerprinting’. Profesor Sir Al Jeffeys
How a DNA profile was produced
1. A blood or hair sample is collected

from a suspect and a garment found ot Boos o,

at a crime scene. ~

2. The DNA is extracted in the laboratory, '
then ‘cut’ into small pieces using a
scissors-like chemical called an
enzyme. The lengths of these fragments
differ greatly from person to person.

3. Next these pieces are placed in a gel
through which an electric current is
passed. The current carries the
fragments along through the gel. The
shorter pieces move faster, so they end
up further along than the longer pieces.

4. A chemical is added that causes the
two strands of DNA to unlink like a
zipper being opened. The sorted DNA
fragments are now transferred to a
sheet of nylon.

5. Radioactive strands of DNA (called
probes) are added, and they link up
with some of the fragments. The rest
are rinsed away.

6. When the nylon sheet is placed under
some photographic film, the
radioactive probes expose it, and
when developed, they leave a pattern
that resembles a bar code.

7. This pattern of dark bands from the
suspect’s blood is compared to the
pattern made by the DNA from the
crime scene. If they match, the two
samples are from the same person,
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The use of DNA or genetic fingerprinting increases the chance of matching to a suspect to 30,000,000,000 to 1 compared to earlier methods of identification.
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DNA profiling, as well as being extremely important in trapping killers and rapists, is also used
Toutinely to establish the identity of a child’s father in paternity disputes, or in proving family links
in immigration applications.

A child inherits half its chromosomes,
and hence its DNA, from each of its
parents. In cases of disputed paternity,
DNA profiles are obtained from the
mother, the child and both men
claiming to be the father. Each band on
the child’s profile must match one on
either the mother's or father's profile as
shown left. Hence it is possible to
identify the real father with certainty.

The child's real father above is father 2,
whose profile has about half the bars in
common with the child. The other bars on
the child's profile come from the mother.

In the diagram on the right, the DNA
profiles from the victim and that found
at the crime scene (Evidence 1 and 2)
closely match the profile from Suspect 2,
hence implicating him. Suspect 1's
profile has no bars in common with the
evidence, so e is most likely innocent
of the crime.
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1. Who is the person credited with the discovery of DNA profiling? When and where was this
discovery made?

2. Discuss three disadvantages of the original profiling technique for use in forensic science.
3. Describe the modern developments that have been made to overcome these problems.
4. How has the time taken to produce a DNA profile changed since it was first developed?
5,

. Describe what is stored on a country’s National DNA Database, and describe how it is used to
solve crimes.

6. Explain how the setting up of this database has affected the number of crimes being solved.
7. Describe some other uses of DNA profiling besides its use in Forensic Science.
8. Explain how blood found on some window glass at a crime scene can be used to discover who
broke the window and climbed in to burgle the house.
9. List the evidence from which DNA may be collected and try to put it in ord
think may be the most useful to a forensic scientist, to least useful

, from what you
Explain your answer.





