DNA Fingerprinting



Introduction to DNA Fingerprinting

DNA fingerprinting, also known as DNA
profiling or genetic fingerprinting, is a
powerful forensic technique used to identify
individuals based on their unique DNA
patterns.

It was first developed by Sir Alec Jeffreys in
1984 and has since revolutionized the field
of forensic science.

DNA fingerprinting is based on the fact that
every individual's DNA is unigue, with the
exception of identical twins.
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DNA Extraction and Quantification

DNA extraction is the process of iSolating  [Srvews  [Fomeims meoe Toiiimar pns Hlanigpesissesns
DNA from a sample, such as blood, saliva, % | 37 w;;_
or hair, in order to obtain enough DNA for o AR
analysis.

Various methods, such as the organic
extraction method and the silica-based
method, can be used to extract DNA from

different types of samples. L J , .-H..-TE;::‘L}. g R
After extraction, the concentration and . o n:i:l: " AL T
purity of the DNA are determined using BE “:.::.-*::.'“ ‘ S et " A
techniques like spectrophotometry or \__ T u’ * |+ R 7
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Polymerase Chain Reaction (PCR)

PCR is a technique used to amplify specific
regions of DNA, making it easier to analyze
and compare DNA samples.

It involves a series of temperature cycles
that cause DNA strands to denature, anneal
with primers, and undergo DNA replication.

PCR can be used to amplify target regions,
such as STR loci, which are highly variable
among individuals.

Palymerase chain reaction - PCR
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Gel Electrophoresis

Gel electrophoresis is a technique used to
separate DNA fragments based on their
size and charge.

DNA samples are loaded onto a gel matrix
and subjected to an electric current, causing
the DNA fragments to migrate through the
gel.

Smaller DNA fragments travel faster and
farther, resulting in distinct band patterns
that can be visualized using dyes or
fluorescent markers.
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DNA Profiling Process

The DNA profiling process involves several ] A Feo .+T M it
steps, including DNA extraction, %’

quantification, PCR amplification, and gel
electrophoresis.

After gel electrophoresis, the DNA - A l TR
fragments are transferred onto a membrane g

and probed with specific DNA probes to 1\“:?”

visualize the DNA bands.
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The resulting DNA band patterns, or DNA T
profiles, can be compared to determine if T
two samples are from the same individual

or related individuals.
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Limitations and Challenges

Contamination: DNA samples can easily be
contaminated, leading to false results.
Strict protocols and proper handling
techniques are necessary to minimize
contamination.

Sample degradation: Environmental factors,
such as heat or moisture, can degrade DNA
samples, making analysis difficult or
impossible.

Ethical considerations: The use of DNA
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fingerprinting raises ethical concerns EXPERT WITNESS

regarding privacy, consent, and potential
misuse of genetic information.




Advantages of DNA Fingerprinting

High discriminatory power: DNA
fingerprinting can distinguish between
individuals with a high degree of accuracy.
. ; ,- 1. DKA Sample
Permanent and stable: DN;_E. remains B
unchanged throughout an individual's life, ER TR L T

making it a reliable source of identification. |ERIEEEE
4. Gel Electrophoresls 1o s2parate
: i OMA fragments
Non-invasive: DNA can be extracted from 8, Southera blotting technique
various non-invasive sources, such as hair EEIGEEENTET LY

or saliva, without causing harm to the s e |
individual 7, Develop and visualize DNA fingerprints




Conclusion

DNA fingerprinting is a powerful tool in
forensic science and genetic identification,
allowing for accurate and reliable individual
identification.

It has revolutionized the field of criminal
justice and has applications in various
areas such as paternity testing and disaster
victim identification.

As technology continues to advance, DNA
fingerprinting techniques are becoming
more sensitive, faster, and more accessible,
further enhancing its potential in solvin




