EXPERIMENT
A MURDER MYSTERY INTRODUCTION TO
DNA FINGERPRINTING

A man has been found dead in his home and his next door neighbor is a suspect in the
murder investigation. A sample of both the victim's blood and the suspect's have been
made available to you in the crime lab. In addition, a blood sample of unknown origin has
been recovered from the crime scene. Is it the blood of the suspect or that of the victim?
Your task is to isolate the DNA from the crime scene blood sample and carryout the
necessary procedural steps to prepare a DNA fingerprint of the blood sample. Your
findings are the key to putting a killer behind bars or setting an innocent man free.

BACKGROUND

Each individual human being on this planet, with the exception of identical twins, has a
DNA profile as unique as a fingerprint. Studying the DNA profile of individuals is a
process known as DNA Fingerprinting.

In order to carry out the process, scientists obtain a small sample of DNA. Through
special techniques, relatively large quantities of the DNA can be duplicated from small
starting amounts. Restriction endonucleases are used to make double stranded cuts in the
DNA producing shorter fragments. The fragments are then separated based on size in a
process known as Gel Electrophoresis. In this technique, samples of cut DNA are placed
onto a pourous gel and drawn through the gel by an electric field. Negatively charged
DNA is drawn towards the positive end of the gel. Pores in the gel allow for separation of
DNA fragments based on their size. Small fragments of low mass travel far through the
gel. Several additional steps lead to the product being an autoradiograph displaying bands
of DNA something like a bar code on a box of food. This DNA Fingerprint as it is called
is different for every person on the planet, with the exception of identical twins of course.

Several applications of the technique are used in society today. DNA fingerprinting can be
used to match blood at a crime scene to a possible suspect. It can be used to more closely
match donors to an organ transplant. It is even used to show familial relationships. That
is, it can identify a father in a paternity case as well as show inbreeding behavior for
endangered animal species.

PROCEDURE/RESULTS

Working in teams of four students, you will be responsible for synthesizing, with models, a
48 base pair sequence of double stranded DNA from a crime scene. Once synthesized, the
DNA model will be cut with one of ten different restriction enzymes, and the fragments
plotted on an imaginary gel grid. The resulting DNA Fingerprint will then be compared to
that of a murder victim and a prime suspect.
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1. As an individual, you are responsible for a twelve base pair sequence of DNA
for your group. Obtain the necessary models from the instructor and prepare
a double stranded sequence of DNA following your instructors directions.

Be sure to label the 5' and 3' ends of your DNA sequence as well as your
sequence number: 1,2,3 or 4.

2. Connect your sequence to those of your partners, being sure to connect 5' to 3'
and in the correct number order: 1,2,3,4. You should now have a 48 base pair
sequence.

3. Your instructor will assign you to one of the restriction enzymes. Follow
along your DNA sequence in the 5' to 3' direction until you come up to a
sequence that matches your restriction enzyme. Notice that your restriction
sequence reads the same from 5' to 3' as it does the other way on the opposite
strand of the DNA. For simplicity here, cut your double strand of DNA at the
exact middle of the restriction sequence. That is, if the sequence is four base
base pairs long, cut after the second one. If the sequence is six base pairs long,
cut after the third one. Continue through the DNA until you have made all the
possible cuts for your restriction enzyme.

4. You are now left with several shorter fragments of DNA. Count the number of
fragments you have and record in Table 1, next to your restriction enzyme.

5. Measure the lengths of each of your fragments in terms of base pairs and record
these values in Table 1.

6. Using Figure 1, find the gel lane that corresponds to your restriction enzyme.
The thick line already drawn there represents the starting well for your DNA.
Draw on the figurelines to represent the likely location of your fragments if
they were actually run on the gel. Notice that the scale from the starting point
appears to read backwards. Recall that large segments of DNA do not travel
as far as shorter ones. If you have more than one fragment of the same size,
draw your line thicker to emphasize that a greater amount of DNA is found
at that location.

7. Obtain from your classmates, the remaining results need to complete Table 1

and Figure 1.



Experiment - A Murder Mystery Introduction to DNA Fingerprinting
Student Data Sheet

Table 1. DNA Restriction Fragment Analysis for Crime Scene Blood Sample
’GROUP RESTRICTION SITE | # OF FRAGMENTS' [LENGTH OF FRAGMENTS (BASE PAIRS)

GTATAC
TATA
ACGT
GTCGAT
GACGTC
TCGA
GATATC
ATC GAT
ATAT
NOCUT
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Figure 1. DNA Fingerprint for Crime Scene Blood Sample
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