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• DNA fingerprinting also called Genetic fingerprinting,, 
is a technique to support the identification of persons 
on the basis of their respective DNA profiles.  
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• Sir Alex Jefferies and his colleagues, Dr. Peter Gill and Dr. Dave Werrett, 
developed techniques for extracting DNA and preparing profiles using old 
samples of human tissue. 

 

• Because every cell in a body shares the same DNA, cells collected by 
swabbing the inside of a person’s cheek will be a perfect match for those 
found in white blood cells, skin cells, or any other tissue. 

 

• There are two main types of forensic DNA testing: one based on restriction 
fragment length polymorphism (RFLP) and the other on the polymerase 
chain reaction (PCR) 
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•  Preparing a DNA fingerprint requires specimen collection, DNA isolation 
and quantification, and PCR amplification.  

 

 

• DNA fingerprinting is a comparative process. DNA from the crime scene 
must be compared with known DNA samples from the suspect. The ideal 
specimen used to compare evidence is 1 mL or more of fresh whole blood 
treated with an anticlotting agent called ethylenediaminetetraacetic acid 
(EDTA).  
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Process of DNA fingerprinting 
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Restriction Fragment Length Polymorphisms (RFLPs) 
Can Be Used to Produce DNA Fingerprints 

by S S Nishank, DEpt. of Zoology, Utkal 
University 

8 



by S S Nishank, DEpt. of Zoology, Utkal 
University 

9 



by S S Nishank, DEpt. of Zoology, Utkal 
University 

10 

Types of DNA sequence 
alterations that change restriction 
fragment lengths. The normal 
sequence (top) has an EcoR1 site 
(GAATTC). 
 
 



A linear piece of DNA with two polymorphic BglII restriction enzyme sites, designated as 1 
and 2, will yield different fragment sizes, depending on the presence of neither, either, or 
both of the restriction sites. 
 
 

For instance, a G to T mutation will change the sequence of the normal site (+) to one 
not recognized by the enzyme (–). The presence or absence of the polymorphic sites is 
evident from the number and size of the fragments after cutting the DNA with BglII (bottom 
right). 
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Using a Southern blot to probe for RFLP. With the same region shown in previous  slide 
Figure , only the fragments with complementary sequences to a probe to the B region 
(top) can be visualized. The bottom panel shows a diploid genotype where homologous 
chromosomes carry different RFLP alleles. 
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RFLP inheritance. Two different genetic regions, or loci, are shown, locus A and locus B. 
There are several versions or alleles of each locus. Note that the father is heterozygous at 
locus A and homozygous at locus B. The alleles in the child will be a combination of one 
allele from each parent. by S S Nishank, DEpt. of Zoology, Utkal 

University 
13 



Two alleged fathers (AFs) are being tested for paternity of the child whose partial RFLP 
profile is shown in the bottom gel. The mother ’ s alleles are shown in green. One AF (AF1) is 
excluded from paternity because he cannot supply the child ’ s paternal allele at locus B.  
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• Warm, moist conditions may accelerate DNA degradation, rendering it 
unsuitable for RFLP testing in a relatively short period of time. Because of 
this, RFLP is not used as often for DNA testing as it once was. 

• Instead, DNA profiling depends on inactive portions of DNA that contain 
repeated sequences of between 1 and 100 base pairs. These sequences, 
called variable number tandem repeats (VNTRs).  

• Every person has some VNTRs that were inherited from his or her mother 
and father.  

• No person has VNTRs that are identical to those of either parent (this 
could only occur as a result of cloning). Instead, the individual’s VNTRs are 
a combination of repeats of those of the parents’ DNA regions in tandem. 

• The uniqueness of an individual’s VNTRs provides the scientific marker of 
identity known as a DNA fingerprint. 
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• DNA fingerprints produced by PCR are usually restricted to detecting the 
presence of microsatellites (Figure 2), which are one- to six-nucleotide 
repeats dispersed throughout chromosomes.  

• The small size of these repeated segments has resulted in the term short 
tandem repeat, or STR. 

• In 1990, the United States Federal Bureau of Investigation (FBI) began a 
process of extensive analysis that culminated in the selection of 13 
independently assorting human STR markers to form the core of the FBI’s 
Combined DNA Index System (CODIS) 

• National DNA Index System (NDIS) uses CODIS genetic markers as a basis 
for comparison of DNA information 
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Use of CODIS marker in Forensic Genetic Analysis 

• A CODIS marker must meet four critical criteria: 

• First, a CODIS STR must have a known chromosome location, and its 
location must ensure that the STR assorts independently of all other CODIS 
markers. 

• The second criterion for CODIS STR markers is that they must have multiple 
alleles in all populations examined. 

• Third, the STR markers selected for CODIS must carry alleles that can be 
consistently, reliably, and accurately amplified by PCR  

• The final criterion for CODIS STRs is that their PCR products must 
distinguish alleles from one another clearly enough for automated PCR 
amplification and gel electrophoresis to reliably identify each allele.  

• Most CODIS STRs are located in noncoding regions of the genome. 

• These noncoding STRs are designated by gene labels reading “D*S***.”                 
e.g. D1S1656. The “D” indicates that the STR is encoded in DNA, the 
number following D is the chromosome on which the STR is located, and 
the “S” indicates that the repetitive sequence of the STR is a “single” 
repetitive sequence, meaning that the STR is found just once in the 
genome.  
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• In criminal cases where the DNA of a suspect is compared with a sample 
from a crime scene, the genotypes for as many of the CODIS markers as 
possible are compared to discover whether any mismatches are present.  

• The principle at work in these comparisons is the principle of exclusion, 
meaning that if just one of the STR markers analyzed fails to match 
between a suspect and the crime scene or reference sample, the suspect is 
excluded as the source of the crime scene or reference DNA.   
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More number of STRs 
are analyzed for 
suspect2 for further 
confirmation 
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• After STRs are amplified by PCR, the alleles are separated and detected 
using capillary electrophoresis, which separates the lengths of amplified 
DNA, allowing the number of repeats in each of the two alleles on 
homologous chromosomes to be determined.   

• The number of repeats within an STR is referred to as an allele. 

• For instance, the STR known as D7S820, found on chromosome 7, contains 
between 5 and 16 repeats of GATA. Therefore, there are 12 different alleles 
possible for the D7S820 STR sequence.  

• An individual with D7S820 alleles 10 and 15, for example, would have 
inherited a copy of D7S820 with 10 GATA repeats from one parent and a 
copy of D7S820 with 15 GATA repeats from the other parent.  
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Isolation of Sperm DNA or Vaginal Cell DNA 
from Mixed Sources  
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Paternity Dispute 
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Use of Mitochondrial genes in DNA fingerprint 
• Older biological samples that lack nucleated cellular material, such as hair, 

bones, and teeth, cannot be analyzed with STR and RFLP, but they can be 
analyzed with mtDNA. 

• Comparing the mtDNA profile of unidentified remains with the profile of a 
potential maternal relative can determine whether they share the same 
mtDNA profile and are related. 

• Since mtDNA remains virtually the same from generation to generation, 
changing only about 2% to 4% every million years due to random mutation.  

• Consequently relationships can be traced through the unbroken maternal line, 
as shown in Figure. 

• It has been shown that forensic scientists can amplify the HV1 and HV2 
regions of the mtDNA, and then sequence each region and compare single 
nucleotide differences to a reference sample.  

• Also, mtDNA that is maternally inherited come from the mother and can be 
directly linked to maternal relatives and can be used as match references to 
establish family relationships through the mother’s side. 
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DNA fingerprinting by  Y chromosome  

• Y-STR analysis can help in the identification of paternally 
related males. 

• The use of Y-chromosome-specific PCR primers can improve 
the chances of detecting low levels of the perpetrator’s DNA 
in a high background of the female victim’s DNA. 
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Applications of DNA fingerprinting 
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Identifying Plants through DNA profile 


