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2 .w DNA Fingerprint

I ike the fingerprints that came into use by detec-

tives and police labs during the 1930s, each

person has a unique DNA fingerprint. Unlike a
conventional fingerprint that occurs only on the fin-
gertips and can be altered by surgery, a DNA finger-
print is the same for every cell, tissue, and organ of a
person. It cannot be altered by any known treatment.
Consequently, DNA fingerprint is rapidly becoming the
primary method for identifying and distinguishing
among individual human beings, and has entered an
intense public spotlight ©, where lawyers, crime investi-
gators, and scientists constantly discuss it's merits @
and pitfalls © .

The characteristics of all living organisms, includ-
ing human, are essentially determined by information
contained within DNA that they inherit from their
parents. Living organisms that look different or have
different characteristics also have different DNA se-
quences. The more varied the organisms, the more
varied the DNA sequences. The molecular structure of
DNA can be imagined as a zipper with each tooth
represented by one of four letters (A, C, G, or T),
and with opposite teeth forming one of two pairs,
either A-T or G-C. The letters A, C, G, and T stand
for adenine ®, cytosine ®, guanine ¢, and thymine @
respectively, the basic building blocks of DNA. The
information contained in DNA is determined primarily
by the sequence of letters along the zipper. The bases
constitute a code for different proteins, much like the
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4 -w DNA Fingerprint

letters of an alphabet forming words and sentences.
For example, the sequence ACGCT represents differ-
ent information than the sequence AGTCC, in the
same way that the word “POST” has a different
meaning from “STOP” or “POTS”, even though they
use the same letters. Certain areas of the DNA
molecule have no currently understood function, but
they appear to vary widely among individuals. The
most common form of DNA profile, abbreviated
RFLP, is a way of showing the unique patterns of bases
in some of these areas. The traits of a human being are
the result of information contained in the DNA code.
DNA fingerprint is a laboratory procedure that
requires several steps. Firstly, DNA must be recovered
from the cells or tissues of the body, and only a small
amount of tissue—like blood, hair, or skin—is needed.
For example, the amount of DNA found at the root of
one hair is usually sufficient. Secondly, special en-
zymes @ called restriction enzymes are used to cut the
DNA at specific places. For example, an enzyme
called EcoR1, found in bacteria, will cut DNA only
when the sequence GAATTC occurs. The DNA pieces
are sorted according to size by a sieving technique
called electrophoresis ® . The DNA pieces are passed
through a gel made from seaweed. This technique is the
biotechnology equivalent of screening sand through
progressively finer meshes to determine particle sizes.
Thirdly, the distribution of DNA pieces is transferred to
a nylon sheet by placing the sheet on the gel and
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6 .%# DNA Fingerprint

soaking them overnight. Fourthly, adding radioactive
or colored probes to the nylon membrane produces a
pattern called the DNA fingerprint. Each probe typi-
cally sticks in only one or two specific places on the
nylon membrane. Lastly, the final DNA fingerprint is
built by using several probes {5 —10 or more) simul-
taneously. It resembles the bar codes used by grocery
store scanners. To eliminate any possibility of a mis-
taken identity, analysts use several different probes to
look at several different DNA fragment patterns in a
sample.

More than one person might have a particular
RFLP pattern, but it becomes less likely that multiple
people will have two or more base sequences in com-
mon. Statisticians call this the multiplication rule, be-
cause the individual probabilities of a mistaken identity
for each pattern are multiplied together to find the
overall probability.

DNA fingerprints are useful in several applications
of human health care research, as well as in the crim-
inal cases and justice system. DNA fingerprint is used
to diagnose inherited disorders in both prenatal and
newborn babies in hospitals around the world. These
disorders may include cystic fibrosis ® , hemophilia®,
sickle cell anemia®, and many others. Early detection
of such disorders enables the medical staff and the
parents to prepare themselves for proper treatment
of the child. In some programs, genetic counselors
use DNA fingerprint information to help prospective
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8 .W DNA Fingerprint

parents understand the risk of having an affected child.
In other programs, prospective parents use DNA fin-
gerprint information in their decisions concerning af-
fected pregnancies. Research programs to locate in-
herited disorders on the chromosomes depend on the
information contained in DNA fingerprints. By study-
ing the DNA fingerprints of relatives who have a history
of some particular disorder, or by comparing large
groups of people with and without the disorder, it
is possible to identify DNA patterns. associated with
the disease in question. This work is a necessary first
step in designing an eventual genetic cure for these
disorders.

DNA fingerprints are also applied in the criminal
cases and justice system. Police have begun to use
DNA fingerprints to link suspects to biological evi-
dence, such as blood or semen stains, hair, or items of
clothing found at the scene of a crime. Suspects can be
eliminated if their DNA pattem does not match the
pattern of DNA molecules found at the crime scene.
Inversely, other people may become suspects if their
DNA pattern matches the pattern of the person who
committed the crime. The DNA method will be far
superior to the dental records and blood typing strate-
gies currently in use. Another important use of DNA
fingerprints in the court system is to establish paternity
in custody and child support litigation. In these appli-
cations, DNA fingerprints bring an unprecedented,
nearly -perfect accuracy to the determination.
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