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DNA  Fingerprinting





Procedure 

 Restriction fragment length polymorphisms are often found in noncoding 
regions of DNA and are therefore frequently quite variable in humans. Two 
randomly chosen people will differ at many RFLPs and, if enough RFLPs are 
examined, no two people (with the exception of identicaltwins) will be 
exactly the same. The use of DNA sequences to identify a person, called DNA 
fingerprinting, is a powerful tool for criminal investigations and other 
forensic applications.

 In a typical application, DNA fingerprinting might be used to confirm that a 
suspect was present at the scene of a crime. A sample of DNA from blood, 
semen, hair, or other body tissue is collected from the crime scene. If the 
sample is very small, PCR can be used to amplify it so that enough DNA is 
available for testing. Additional DNA samples are collected from one or more 
suspects. 



 Each DNA sample is cut with one or more restriction enzymes, and the resulting 
DNA fragments are separated by gel electrophoresis. The fragments in the gel 
are denatured and transferred to nitrocellulose paper by Southern blotting. One 
or more radioactive probes is then hybridized to the nitrocellulose and detected 
by autoradiography. The pattern of bands produced by DNA from the sample 
collected at the crime scene is then compared with the patterns produced by 
DNA from the suspects. 

 4The probes used in DNA fingerprinting detect highly variable regions of the 
genome; so the chances of DNA from two people producing exactly the same 
banding pattern is low. When several probes are used in the analysis, the 
probability that two people have the same set of patterns becomes vanishingly 
small (unless they are identical twins).

 A match between the sample from the crime scene and one from the suspect 
can provide evidence that the suspect was present at the scene of the crime. 

 The probes most commonly used in DNA fingerprinting are complementary to 
short sequences repeated in tandem that are widely found in the human 
genome. People vary greatly in the number of copies of these repeats; thus, 
these polymorphisms are termed variable number of tandem repeats (VNTRs)



The Southern blot procedure, as applied to DNA 
fingerprinting. This procedure was named after 
Jeremy Southern, who developed the technique















DNA FOOT PRINTING 



DNA  footprinting can  be  used  to 
determine  which  DNA  sequences  
are  bound  by binding  proteins.

DNA with protein bound is 
resistant to digestion by 
DNase enzymes. When a 
sequencing reaction is 
performed using such DNA, a 
protected area, representing 
the “footprint” of the bound 
protein, will be detected 
because nucleases are 
unable to cleave the DNA 
directly bound by the protein

DNA FOOT PRINTING 



DNA footprinting: Many important DNA sequences serve as binding sites for proteins; for 
example, consensus sequences in promoters are often binding sites for transcription 
factors. DNA footprinting can be used to determine DNA sequences bound by such 
proteins.

In a typical DNA-footprinting experiment, purified DNA fragments are labeled at one end 
with a radioactive isotope of phosphorus, 32P. An enzyme or chemical that makes cuts in 
DNA is used to cleave the DNA randomly into subfragments, which are then denatured and 
separated by gel electrophoresis.

The positions of the subfragments are visualized with autoradiography. This procedure is 
carried out both in the presence and in the absence of a particular DNA-binding protein.

When the protein is absent, cleavage is random along the DNA, producing a continuous 
“ladder” of bands on the autoradiograph. When the protein is present, it binds to specific 
nucleotides and protects their phosphodiester bonds from cleavage. Therefore, there is no 
cleavage in the area protected by the protein, and no labeled fragments terminating in the 
binding site appear on the autoradiograph. 

Their omission leaves a gap, or “footprint”, on the ladder of bands (see Figure 18.20), and 
the position of the footprint identifies those nucleotides bound tightly by the protein

Procedure
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