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ABSTRACT

DNA fingerprinting is a powerful new forensic technology, that many argue is the
greatest tool in the history of forensic science. But as is often the case for new
technologics, its acceptance by society was not straightforward. This project investigates
this technology describing how it is done, its uses, and its indirect path of acceptance in

the courtoom.



TABLE OF CONTENTS
SENAIIT PAGE:ivicinin vvnssidss s sss s susans sas aspes s ve g ha 00 snss topspsasass sosmisd 1
A DS IR hons 8t S ro e ST o 0 e+ TS il 2
Table Of CONLENLS ... ..vuiieiiniin it ee e ee et eeeeeeeeeeeteeeeeeeeearseees 3
Project ODJECHIVE ... vue vouis cvbes vu cunssinsasnasninss s nedisios sns o3 o s 55 6305 §0nionbazaain 4
Chapter-1: DNA Fingerprinting Types and Applications ........................ 5
Chapter-2: DNA FOTENSICS ... ..uvuenein it e e ceee e e e eaae 15
Chapter-3: Landmark DNA Courtcases ..............cccoeviiiiniiieniiiiinenenn 23
CONCIUSTONS ... . vo st we in @ iiniies sinis o 55 S0in s 502 S5 20 TR 3 =3 PG 2 5 8w S ATE EOF A 29
BiIDlIOBIAPHY ....cuuvovasvasanmnss siamnenersinais soi ias 4es8 558 80ias o t's ms shnans sonsns 31



PROJECT OBJECTIVE

The purpose of this IQP was to document the impact of a new technology on

society. The topic chosen was DNA fingerprinting, that many argue is the greatest tool in

the history of forensic science. It was chosen in part because of its powerful technology,

well worth investigating, and in part because of its ongoing controversy in the courtroom,

thus its impact on society could be documented.



CHAPTER-1: DNA FINGERPRINTING TYPES

AND APPLICATIONS

DNA fingemprinting is onc of the greatest identification systems we have to
recognize an individual or living organism. Every living creature is genetically different
in its own way, except for identical twins, triplets etc. DNA is comparable to a serial
number for living things. Each individual contains a unique sequence that is specific to
that one organism. Unlike traditional fingerprints which can be surgically altered or self

mutilated, the DNA sequence can not easily be changed once the material is left at a

crime scene, thus increasing its effective use in forensics, and the probability of finding
an exact match. This method of identification is useful in many applications such as
forensics, paternity testing, and molecular archeology, which we will discuss later on in

this chapter. To further understand DNA fingerprinting we must first discuss the basics

of DNA.

Introduction to DNA Basics

DNA, also known as deoxyribonucleic acid, contains a specific sequence of bases
called nucleotides which contain the information of all the characteristics of living

organisms. This information was inherited through the DNA of their parents. DNA is

found in almost every cell of every living organism. The DNA represents the

“instruction book” for making living organisms. The four nucleotides that constitute the

sequences of DNA are adenine (A) which bonds exclusively with thymine (T), and



to amplify the specified region, which is usually between 150-3,000 base pairs in length.
In order to amplify the DNA Sequence, a pair of short priming sequences (which are
complimentary to the cnds of the targeted sequence), a special heat-resistant DNA
polymerasc called Taq polymerase, and a solution of the four DNA bases are all mixed
together in a test tube which contains a few copics of the targeted DNA sequence
(Genetic Analysis, 2004). The DNA is then amplified (or replicated) by the repetition of
a cycle which contains three vital steps:
e The solution is heated to 95°C to unzip the double helix DNA structure (Fig. 4A).
* The solution is cooled to 55°C to allow the primers to bind to the ends of the
DNA (Fig-4B).
* The solution is then reheated to 75°C which is the optimal temperature for the Taq

polymerase to create new copies of each DNA strand (Fig-5C).
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One PCR cycle takes approximately 2 minutes to complete. Each cycle doubles the
amount of the previous amount of targeted sequences in the test tube, so it only takes

about 50 cycles to produce hundreds of thousands of DNA copies (Genetic Analysis,
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