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Questions- Explain the application of DNA fingerprinting in medical biotechnology

What is DNA FINGERPRINTING?

DNA fingerprinting is a chemical test that shows the genetic makeup of a person or other living things.
It’s used as evidence in courts, to identify bodies, track down blood relatives, and to look for cures for
diseases.

DNA fingerprinting: Applications

In criminal investigations, the DNA fingerprint of a suspect's blood or other body material is compared
to that of the evidence from the crime scene to see how closely they match. The technique can also be
used to establish paternity. First developed in 1984 by Alec Jeffreys, a British professor of genetics at the
Univ. of Leicester, DNA fingerprinting has been accepted in most courts in the United States, and has in
several notable instances been used to exonerate or free persons convicted of crimes, but the Supreme
Court has ruled (2009) that convicted criminals do not have a constitutional right to DNA testing. All
states have established DNA fingerprint databases and require the collection of DNA from convicted
felons, and the Federal Bureau of Investigation has instituted a national DNA fingerprint database linking
those of the states and including DNA collected in connection with federal offenses. DNA fingerprinting
is generally regarded as a reliable forensic tool when properly done, but some scientists have called for
wider sampling of human DNA to insure that the segments analyzed are indeed highly variable for all
ethnic and racial groups. It is possible to create false genetic samples and use them to misdirect forensic
investigators, but if those samples have been produced using gene amplification techniques they can be
distinguished from normal DNA evidence.

The techniques used in DNA fingerprinting also have applications in paleontology, archaeology, various
fields of biology, and medical diagnostics. It has, for example, been used to match the goatskin
fragments of the Dead Sea Scrolls. In biological classification, it can help to show evolutionary change
and relationships on the molecular level, and it has the advantage of being able to be used even when
only very small samples, such as tiny pieces of preserved tissue from extinct animals, are available.

DNA fingerprinting is based on the distribution of small repetitive elements called "minisatellites" that
are contained in the cellular DNA, or deoxyribonucleic acid, of an organism. The technique is also known
as DNA profiling, DNA typing or genetic fingerprinting. Since each cell of an organism contains the same
DNA, the technique can be used to identify individuals. Several techniques are available to visualize the
distribution pattern of mini-satellites with applications in genetic research, paternity testing, family
genealogy, agriculture and forensic genetics for crime investigation.



Genetic Research
DNA fingerprinting is often used to identify genetic disorders

In 1984, Alec Jeffrey’s, a British geneticist, identified the presence of minisatellites within the boundaries
of genes. These minisatellites do not contribute to the functioning of genes and are distributed
throughout the cellular DNA of an organism in a unique and inheritable pattern. The DNA fingerprint can
be revealed by processing cells collected from individuals through one of several different techniques.
These different techniques for genetic fingerprinting have been applied to identify and isolate disease
genes, develop cures for diseased genes, and diagnose genetic diseases.

Paternity Testing

Testing paternity samples requires the collection of cells and comparison of DNA fingerprints from and
between children and potential parents. Children will have a mix of DNA fingerprints inherited from
each parent. When a child is conceived, each parent provides half of the genetic information. Most
often the test is performed when the mother of the child is known but the father is in question. Since it
is highly unlikely that any two people will have the same genetic fingerprint, paternity testing using DNA
fingerprints is a reliable way to determine the parentage of a child.

Genetic Forensics
Crime scenes and evidence can be a source of biological samples.

A crime scene can contain biological samples, including blood, semen, saliva, skin, urine and hair, from
perpetrators, victims and bystanders that can be processed to provide DNA fingerprints. The DNA
fingerprints obtained are used to search existing databases for matches and to identify victims or
suspects. The biological evidence and the DNA fingerprints can be used in trials to help prove guilt or
innocence. The United States military has been storing DNA fingerprints of all military personnel for
identification of casualties and those missing in action. The military has found the technology to be
superior to identification methods used previously.

Plants and Animals

DNA fingerprinting of plants and animals is performed for food security, food safety, identification and
parentage. In food animals, DNA fingerprinting can be used to trace meat to the source animal. The
technique can be used to identify endangered and non-endangered fish species, while the sources of
plants can be verified to prevent counterfeiting of seeds and stock. Pathogenic food organisms can be
quickly identified by their DNA fingerprints, allowing doctors to provide timely, targeted treatment.



