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Background Information

BACKGROUND INFORMATION

Polymorphic DNA refers to chromosomal regions that vary widely
from individual to individual.  By examining several of these regions
within the genomic DNA obtained from an individual, one may ob-
tain a "DNA Fingerprint" for that individual.  Such DNA fingerprints
are now used routinely to identify or exonerate criminal suspects, iden-
tify human remains, and determine paternity or kinship.  DNA poly-
morphisms are also used as markers for certain diseases that have a
genetic basis.

The most commonly used polymorphisms are those which vary in
length; these are known as fragment length polymorphisms (FLPs).
Restriction fragment length polymorphisms (RFLPs) result when ge-
nomic DNA is digested with a specific restriction enzyme and a la-
beled probe is allowed to hybridize to a specific region of DNA .  This
allows the investigator to examine variations in the enzyme's restric-
tion sites within that particular region.  The RFLP technique requires
relatively large (microgram) amounts of DNA and also requires South-
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Background Information,
continued

BACKGROUND INFORMATION

In forensic laboratories, specimens collected from crime
scenes are treated by various methods to lyse the cell
membranes and release the DNA.  Following lysis, the
cells are often resuspended in a chelating agent, which
removes cellular cations that inhibit PCR.  The DNA is
then subjected to RFLP or AMPFLP analysis.  The pro-
file obtained is then compared with analysis of DNA from
the victim or suspect.  A DNA match between the crime
scene sample and a suspect indicates that the suspect was
present at the scene.

As mentioned above, AMPFLP analysis  uses the poly-
merase chain reaction (PCR). PCR, was invented in 1984
by Kary Mullis who was awarded a Nobel Prize for his
work in 1994. The enormous utility of PCR is based on
its ease of use and its ability to amplify DNA. The PCR
amplification (Figure 2) uses an enzyme known as Taq
polymerase. This enzyme is purified from a bacterium
originally isolated from hot springs and is stable at very
high temperatures. Also included in the PCR reaction
mixture are two (15-30 nucleotide) synthetic oligonucle-
otides, known as "primers" and the extracted DNA tem-
plate also known as the target DNA.

In the first step of  the PCR reaction, the target compli-
mentary DNA strands are melted/separated from each
other at 94°C, while the Taq polymerase remains stable.
In the second step, known as annealing, the sample is
cooled to 65°C to allow hybridization of the two primers
to the two strands of the target DNA.  In this experiment,
the target  is the D1S80 locus in the extracted DNA.  In
the third step, the temperature is raised to 72°C and the
Taq polymerase  adds nucleotides to the primers to com-
plete the synthesis of the new complementary strands.
These three steps - denaturation, annealing, and DNA
synthesis - constitute "one PCR cycle". This process is typi-
cality repeated for 20-30 cycles, amplifying the target se-
quence exponentially (Figure 2). PCR is performed in a
thermal cycler, which is programmed to rapidly heat, cool
and maintain samples at designated temperatures for
varying amounts of time.

In this experiment, each student will extract his/her DNA
from cheek cells, amplify DNA at the D1S80 locus by
PCR, and examine the PCR products on agarose gels.  Ob-
jectives of this experiment are the isolation of human
DNA and the comparison of DNA polymorphisms be-
tween individuals by PCR amplification and gel electro-
phoresis.Figure 2 - The Polymerase Chain Reaction (PCR)








