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Lab# ______ The Missing Restaurant Owner
The following is a description of a murder case. The victim is a restaurant owner who was last known to
be at a bus stop approximately 800 meters from his home. He vanished and was never seen again.
Witnesses testified that they heard yelling from the office of the victim’s restaurant about the time the
victim usually left work for home. Using this testimony, police established the identity of the man the
victim was arguing with, and they questioned him as a suspect. The suspect had scratches on his face,
which he claimed were from a fight he had the previous evening, and soil particles in his ring and
bracelet. The suspect had no explanation for the soil particles or for the reports of yelling from the
restaurant office. After arresting the suspect, the police searched his car, the restaurant office, and the
surrounding countryside and gathered the following evidence:
List of Evidence
From the suspect’s car (trunk):
• Bloodstained watch with the clasp missing (identified as the victim’s)
• Strands of hair
From the restaurant office:
• Clasp matching the watch from the suspect’s trunk
• Blood samples from the floor
Countryside:
• Bloodstained clothes wrapped in trash bags similar to those used by the restaurant; samples of hair
from one of the suspect’s dogs and thread from the suspect’s sweater found on the clothes
• Knotted electrical cord with hairs that matched those found in the suspect’s trunk The hairs found in
the car and on the electrical cord matched samples of the victim’s hair taken from his home.
Neither the murder weapon nor the body have been found. Your job is to evaluate the forensics
evidence and come to a decision about the guilt or innocence of the suspect.
Part 1
Blood Type Analysis This case is peculiar because there is no body, only hair samples and bloodstains.
Whose blood was found? The first thing to do is type the blood samples and then try to identify them.
Three genes (iA, iB, i) determine human blood type. Two genes (iA and iB ) code for two proteins, A and B,
that are found on the surface of red blood cells. The i gene does not code for a protein. Because you
inherit one gene from your mother and one from your father, there are several possible genotypes and
phenotypes (i.e. blood types). If you have one copy of iA (iAiA or iAi), then your red blood cells will have
the A protein (blood type A). If you have one copy of iB (iBiB or iBi), then your cells will
express the B protein (type B). If you have a copy of iA and iB (iAiB), then your cells will express both
proteins (type AB). If you only have i genes (ii), then your blood cells will express no protein (type O).
Blood typing is a fast, inexpensive, and easy procedure. To determine blood type, two drops or samples of
blood are placed side by side on a glass slide. To one side, a drop of an antibody (anti-A) raised against
This study source was downloaded by 100000840397971 from CourseHero.com on 01-20-2022 04:27:09 GMT -06:00
https://www.coursehero.com/file/54662214/Lab-The-Missing-Restaurant-Ownerpdf/
Name__________________________________________
Date____________
Forensic Science
Period__________
the A protein is added, while to the other side, a drop of an antibody (anti-B) raised against the B protein
is added. If A protein is present on the blood cells, then anti-A will cause them to clump together;
likewise anti-B will cause the cells to clump if B protein is present. If no clumping is observed, then
neither protein is present.
Blood type slides from several of the pieces of bloodstained evidence are shown below (anti-As on the left
side and anti-B is on the right side of each slide). The blood-type slide from the suspect is also shown.
Because police did not have a blood type for the missing restaurant owner, blood samples were drawn
from his parents and are shown as well. Analyze the slides and determine all of the blood types.
1. Is it possible that the blood found in the office and on the clothing was the missing restaurant owner’s
blood? What was his blood type? Use your knowledge of genetic crosses (i.e., Punnett squares) to
determine the victim’s possible blood types from the information that you have. Show your work in the
space below.
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DNA-Typing Analysis The blood-typing evidence did not clearly reveal whether the bloodstains
belonged to the missing victim. So, investigators turned to a newer technique called DNA fingerprinting
or DNA typing. The DNA sequence of human genes (DNA that codes for proteins) follows fairly regular
patterns; however, the DNA sequences between genes (i.e. non- coding DNA) differ greatly among
individuals. Scientists understand how to identify and analyze these special sequences, so they can tell if
two DNA samples probably came from the same person. Since DNA is inherited from each parent, an
individual shares patterns within these sequences with his or her parents. Therefore, scientists can also
tell whether or not two samples came from individuals who are related.
To conduct a DNA typing experiment, traces of DNA are collected from an individual or crime scene.
Then, a technique called polymerase chain reaction (PCR) is used to make copies of the DNA to increase
the amount. PCR enables analyzable DNA to be obtained from extremely small samples. The DNA is then
cut into fragments using specific enzymes called restriction enzymes.
The fragments, which are of different sizes, are separated using a technique called gel electrophoresis.
The pattern of separated DNA fragments are transferred from the gel to a piece of filter paper and mixed
with radioactive segments of DNA that correspond to an individual’s unique sequences. After exposing
the filter paper to the radioactive compounds, it is dried and exposed to X-ray film; the fragments
containing an individual’s unique sequences will show up as dark bands on the film. Now you have a DNA
fingerprint. In practice, many DNA samples are loaded on the gel for comparison.
DNA typing compares the bands from a known sample to those of suspects. The bands from two different
samples will match only if the same individual donated both samples. Even though an individual’s pattern
of bands is unique, children will share bands with both parents.
To verify the identity of the victim, DNA typing was done using samples of DNA from his mother (A),
father (B), the suspect (C), the watch (D), the restaurant office (E), and the clothing (F). Read the gels on
the next page from top to bottom and compare the columns.
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2. Was the victim genetically related to the mother and father tested in columns A and B? Explain your
answer.
3. Given that there was no body or murder weapon found, do you think that the evidence indicates
beyond a reasonable doubt that the suspect murdered the victim? Explain your answer.
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