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Case Report

Abstract

One of the most remarkableinnovations of
twentieth century was DNA Fingerprinting, which
revolutionized the forensic investigation. In recent
years, the technology has been increasingly used in
medical sciences for providing substantial information
for diseases and their diagnosis and treatment. Other
than this, it also has imperative role in several other
fields. This article briefly reviews the history, process,
clinical application and future prospects of the pivotal
DNA Fingerprinting technology.
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History

In early days, individuals were identified using
fingerprinting from impression of fingers. This
unique way of distinguishing individuals in censes
was used by Sir William Herschel for the first time in
1860 [1]. Then came the Bertillon’s system of
Anthropometry, introduced by Alphonso Bertillon
in 1882 [2]. The inadequacy was that it was
applicable only for adults as there is not much
alteration in dimensions of human skeleton. Later
on in 1892, a whole ‘Galton system’ was proposed
by Galton which was a voluminous work on various
patterns found in the fingerprints of individuals as
loops, whorls etc. It revealed that this remains
unchanged throughout life and no two individuals
have similar pattern, not even twins [3]. There were
limitations like absence of fingerprints from scene of
crime and no role of it in genetic identification in
civil disputes therefore workers moved to methods
based on blood grouping involving ABO and Rh

systems. These tests only exclude the accused but do
not state with certainty the identity of a particular
person. More efficient components such as HLA
improved the basis of technology by enhancing
exclusion power higher upto 96% in combination
with ABO, Rhtyping. Still they could not be used for
stored, embalmed, decomposed and burnt or charred
tissues or partially degraded samples. Also the blood
samples had issues with coagulation and conditions
like duration of time and temperature, transportation
etc[4].

Wyman and White in 1980 were first to observe a
polymorphic locus for identity testing [5]. Finally all
shortcomings were compensated by discovery of
DNA as it was a unique and individual- specific
biological material. This profound finding is credited
to Sir Alec Jeffery who used polymorphic nature of
human genome to make the genetic prints of
individuals. These showed high power of
discrimination with somatic and germ line stability
except in monozygotic twins who differed only in
fingerprint pattern. Apart from this, DNA was also
found to be more resistant to denaturation by external
features[6,7].

Process
In order to make a DNA fingerprint, DNA is

extracted from a sample. Even a trace amount in
nanograms is sufficient enough to provide data.
Blood, hair, saliva, cheek cell or any other cell with
DNA can be used for the purpose. Through
processing by chemicals and heat, unwanted
components are removed and pure DNA suspended
in liquid is obtained. Nowadays in procedure, region
having each Short Tandem Repeat (STR) is PCR
amplified and resolved according to morphology as
size, providing a complete profile of STR sizes [8].
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The 13 core STR vary in length from 100 to 300 bases.
This is exceptionally valuable information and helps
in analyzing even partially degraded DNA samples.
The various alleles of an STR can be differentiated by
even a single nucleotide. So, in order to differentiate
such minute intricacies, automated DNA sequencing
technologies with advance software are employed for
resolution of PCR products. STR locus from the
evidence sample is compared with various suspects
and genotype frequency of suspects for each STR locus
is calculated by simple Hardy-Weinberg calculations.
Factors which further influence the process are decay/
decomposed tissue samples, embalmed, cremated
samples, poorly preserved samples etc. Moving from
electrophoresis, RFLP, PCR based RAPD, AFLP, technology
has advanced at a high pace in all these years[9].

Clinical Applications
In medicine, DNA fingerprinting has a major role in

diagnosis of inherited disorders in all prenatal, antenatal
and postnatal conditions. It includes detection of
disorders such as cystic fibrosis, hemophilia,
Huntington’s disease, familial Alzheimer’s sickle cell
anemia, Thalassemia etc. Genetic counselors carry out
pedigree analysis and utilize the obtained information
to help prospective parents to comprehend the risk and
clinicians further use it for appropriate treatment as it
makes diagnosis possible at quite early stage[10].

DNA database samples are kept upwell
maintained by investigating agencies all over the
globe.FBI has developed a database named as
Combined DNA Index System (CODIS) in U.S.A which
compares case samples by automatic system software.
Such databank system facilitates in resolving crimes
to a great extent. With advent of possibly storing
samples for an indefinite period of time, the dilemma
of validity is probably slightest and outdated[11].

In food and technology sector, DNA fingerprinting
plays a vital role in product identification, analysis
of genetic diversity and also in traceability testing.
Agrarians and expertise of agriculture segment have
utilized the technology in patenting varieties and
molecular breeding in plants along with seed-stock
identification. In dairy industries, animal husbandries
etc, it is used in sex-determination of cattle’s for desired
progeny. Not only this, the DNA fingerprinting has
its universal application in knowing the extent of
genetic variation in animals and determining purity of
species. It is also helpful in wildlife conservation of
endangered  and rare species. In records of military
troops, the recognition and identification of mutilated
and severely injured individuals becomes quite effortless

by comparing the previously stocked up individual’s
data with the obtained one. Law enforcement
organizations with the help of technology have become
morecompetent to resolve parenting disputes, legacy
matters and immigration cases as well [12,13].

Mounting public understanding and awareness
of the DNA fingerprinting technology helps
lawmakers come to a decision on the issues so that it
sustains a tangible balance amid defending
individual’s genetic privacy and ruling out innocent
individuals from getting involved in crime
investigations and trials. So not only the technology
is in par with value in Judiciary of modern era but
also have consistent relevance in relation to scientific,
community associated, industrial and social arena.

References

1.    Herschel W. J. The Origin of Finger-Printing (PDF).
Oxford University Press, 1916.

2.    Olsen, Robert D., Sr. ”A Fingerprint Fable: The
Will and William West Case”.Identification
News. 1987; 37 (11).

3.      Colin Beavan. Fingerprints: The Origins of Crime
Detection and Murder Case that Launched
Forensic Science, Hyperion, NY, USA, 2001.

4.      Johnson P, Williams R, Martin P. ”Genetics and
Forensics: Making the National DNA
Database”. Science Studies.2003; 16 (2): 22–37. 

5.    Wyman A.R., White R.A. highly polymorphic
locus in human DNA.Proc NatlAcadSci U S
A. 1980 Nov; 77(11): 6754-8.

6.      Jeffreys A. J. “Highly variable minisatellites and
DNA fingerprints”.Biochemical Society
transactions.1987; 15 (3): 309–17.

7.  Jeffreys A. J. ”The man behind the DNA
fingerprints: An interview with Professor Sir Alec
Jeffreys”. Investigative Genetics.2013; 4 (1): 21.

8.      E. Zietkiewicz, A. Rafalski, D. Labuda. “Genome
fingerprinting by simple sequence repeat (SSR)-
anchored polymerase chain reaction
amplification”.Genomics.1994; 20 (2): 176–83.

9.      Bruford M.W., Hanotte O., Brookfield J.F.Y., Burke
T., Hoelzel A.R.Single-locus and multilocus DNA
fingerprinting. Molecular genetic analysis of
populations: a practical approach. 1992; 225-269.

10.  McEwen J.E. Forensic DNA data banking by state
crime laboratories. AmJ Hum Genet. 1995; 56:
1487–1492.

Shilpi Gupta Dixit et. al. / Future Prospects of DNA Fingerprinting



29

Indian Journal of Genetics and Molecular Research / Volume 4 Number 1 / January - June 2015

11.   Rizzo J.M., Buck M.J. Key principles and clinical
applications of “next-generation” DNA
sequencing. Cancer Prev Res (Phila) 2012; 5: 887.

12.    RanaSaad.Discovery, development, and current
applications of DNA identity testing. Proc
(BaylUniv Med Cent).2005 Apr; 18(2): 130–133.

Shilpi Gupta Dixit et. al. / Future Prospects of DNA Fingerprinting

Subscription Form

I want to renew/subscribe international class journal “Indian Journal of Genetics and
Molecular Research” of Red Flower Publication Pvt. Ltd.

Subscription Rates:
• India: Institutional: Rs.6000, Individual: Rs.5400, Life membership (10 years only
   for individulas) Rs.54000.
• All other countries: $262

Name and complete address (in capitals):

Payment detail:
Demand Draft No.
Date of DD
Amount paid Rs./USD

1. Advance payment required by Demand Draft payable to Red Flower Publicaion
    Pvt. Ltd. payable at Delhi.
2. Cancellation not allowed except for duplicate payment.
3. Agents allowed 10% discount.
4. Claim must be made within six months from issue date.

Mail all orders to
Red Flower Publication Pvt. Ltd.
48/41-42, DSIDC, Pocket-II, Mayur Vihar Phase-I, Delhi - 110 091 (India)
Tel: 91-11-22754205, 45796900, Fax: 91-11-22754205
E-mail: redflowerppl@vsnl.net, redflowerppl@gmail.com
Website: www.rfppl.co.in

13. Weising K. DNA fingerprinting in plants:
principles, methods, and applications. CRC
Press.2005.


