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The Vampire Murder
THE CASE (a true story):  

The small, close-knit community of Llanfairpwll, on the Isle of Anglesey, was shocked by the murder of 90-year-old Mabel Leyshon at her home on 25 November 2001.  A meals-on-wheels worker discovered her body and immediately called the North Wales Police.  

Retracing the offender’s steps, the police discovered that the murderer had removed a stone from the back garden and thrown it through the lower glass pane in a rear door, gaining access to the house. 
Leaving his footwear marks on the broken glass and on the slate patio outside, scientists were able to create an artist’s impression of the shoes worn by the killer - Levi tennis shoes - which had certain irregularities. 
After gaining entry to the house, the offender repeatedly stabbed the widow, said to be confident and independent, who was watching television in her favorite chair.   Police determined that the offender then moved her body to another chair, placed two pokers in a cross formation at her feet, removed her heart and placed it in a saucepan, wrapped in newspaper.   Blood was also drained from Mrs. Leyshon's leg into the saucepan, from which the offender then drank. Laboratory examination of the saucepan into which the victim's blood had been collected revealed the presence of a lip mark on the edge. This macabre finding gave the police an insight into a motive that was ultimately linked with vampirism. 
In addition, a bloodstain was left by the offender on an interior windowsill on his way out.  DNA analysis indicated a hint of a male component in the background, which over a period of time, was developed into a partial male profile.
The crime was featured on BBC’s Crimewatch program in December 2001 and police received over 200 calls.  From these leads, five potential suspects were identified. 
YOUR TASK

Each of you will assist in this case as forensic scientist. You will be presented with six DNA samples (DNA from the crime scene, and DNA from suspect #1, suspect #2, and suspect #3, suspect #4 and suspect #5).  Your assignment will be to analyze the DNA samples to determine which suspect should be put to trial for the crime. 
SET UP OF LAB BOOK

· Purpose:  write a few sentences explaining the purpose behind the lab.  Describe skills and concepts you should learn by doing this lab.  
· Procedure:  create a two column table.  In the first column, summarize the lab protocol for each day of the lab.   You don’t need to write every single word of the procedure, summarize each step including enough detail that you or someone else could use your written procedure to replicate the protocol exactly.  You may write or sketch the procedure.
· Explanation:  In the second column of the table, write an explanation for why each step must be completed.  Explain what is happening during that step in the procedure.  A good way to determine why each step is important is to think about what would happen if you did not do that step.
PROCEDURE FOR RESTRICTION DIGEST (LAB DAY 1)
1. Be sure the following materials are at your lab station:

a. A tube containing the restriction enzyme mix, labeled ENZ, on ice.  The enzyme mix contains a mixture of the restriction enzymes EcoRI and PstI.  
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b. One of each colored micro test tubes in a foam micro test tube holder.  Each tube contains DNA:
i. green tube CS = crime scene sample
ii. blue tube S1 = suspect 1 DNA

iii. orange tube S2 = suspect 2 DNA

iv. violet tube S3 = suspect 3 DNA

v. red tube S4 = suspect 4 DNA

vi. yellow tube S5 = suspect 5 DNA 
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3. Pipet 10 μl of enzyme mix (ENZ) into the very bottom of each tube. Use a fresh tip to transfer the ENZ sample to each tube.
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4. Tightly cap the tubes and mix the components by pulsing in the centrifuge to collect all the liquid in the bottom of the tube. 
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5. Place the tubes in the foam micro tube holder and incubate for until the end of class at 37°C. Label the foam micro tube holder with your group member’s names.
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6. While the samples are incubating, cast your agarose gels:

a. Seal the ends of the gel tray securely with the black dams.

b. Place the comb into the slot of the gel tray closest to the end of the tray. 
c. Pour molten agarose into the gel tray, just to the top of the black dams. 

d. Allow the gel to solidify at room temperature for 10 to 20 minutes—it will appear cloudy, or opaque, when ready to use.
e. Carefully remove the comb from the solidified gel.
f. Remove the dams from the edges of the gel tray.
g. Store gels in a LABELED, sealable plastic bag in the refrigerator.

7. After the incubation period, place the tubes in the refrigerator until the next laboratory period. 
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PROCEDURE FOR AGAROSE GEL ELECTROPHORESIS (LAB DAY 2)

1. Remove your digested DNA samples from the refrigerator.  Spin the tubes in the centrifuge for 10 seconds  to bring all of the liquid into the bottom of the tube.  
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2. Using a separate tip for each sample, add 5 μl of loading dye "LD" into each tube. Cap the tubes and mix by gently flicking the tube with your finger.
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3. Place the agarose gel in the electrophoresis apparatus. Check that the wells of the agarose gels are near the black (-) electrode and the base of the gel is near the red (+) electrode.
4. Fill the electrophoresis chamber with 0.25x TAE buffer.  Use just enough to cover the gel. 
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5. [image: image15.emf]Using a separate tip for each sample, load the indicated volume of each sample into 7 wells of the gel in the following order: 

a. Lane 1: M, DNA size marker, 10 μl 

b. Lane 2: CS, green, 20 μl 

c. Lane 3: S1, blue, 20 μl 

d. Lane 4: S2, orange, 20 μl 

e. Lane 5: S3, violet, 20 μl
f. Lane 6: S4, red, 20 μl
g. Lane 7: S5, yellow, 20 μl
6. Place the lid on the electrophoresis chamber. The lid will attach to the base in only one orientation. The red and black jacks on the lid will match with the red and black jacks on the base. 


7. Plug the electrodes into the power supply. 
8. Turn on the power and electrophorese your samples at 200 V for 30 minutes or until the loading dye reaches the end of the gel (which ever happens first).

8. When the electrophoresis is complete, turn off the power and remove the top of the gel box.

9. Carefully remove the gel and tray from the gel box. Be careful—the gel is very slippery! Slide the gel into a LABELED staining tray. 

9. Add 120 ml of DNA stain to the tray. Cover the tray with plastic wrap. Let the gel stain overnight, with shaking for best results.
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VIEWING RESULTS (LAB DAY 3)

1. Pour off the DNA stain into a bottle. 
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2. Carefully view your gel using a light source from beneath (i.e. put you gel on the overhead projector)

3. Record your results by copying the locations of the bands of DNA and the wells onto a clear sheet of acetate with a permanent marker.  
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PART 6:  QUALITATIVE ANALYSIS 
1. Attach the plastic sheet tracing of the banding patterns from the DNA gel electrophoresis into your lab book.  Be sure it is labeled with a title and a listing of which sample was in which well. 

2. Answer the following questions in complete sentences in your lab book:

a. What can you assume is contained within each band?
b. What would be a logical explanation as to why there is more than one band of DNA for each of the samples?
c. Which sample has the smallest DNA fragment?  How do you know?
d. How many restriction sites were there in lane three?
e. Which of your DNA samples were fragmented? What would your gel look like if the DNA were not fragmented?
f. What caused the DNA to become fragmented?
g. What determines where restriction enzymes will "cut" a DNA molecule?
h. A restriction enzyme "cuts" two DNA molecules at the same location. What can you assume is identical about the molecules at that location?
i. Do any of your suspect samples appear to have EcoRI or PstI recognition sites at the same location as the DNA from the crime scene?
j. Based on the above analysis, do any of the suspect samples of DNA seem to be from the same individual as the DNA from the crime scene? Describe the scientific evidence that supports your conclusion.

PART 7:  QUANTITATIVE ANALYSIS 
If you were on trial, would you want to rely on a technician’s eyeball estimate of a match, or would you want some more accurate measurement?  In order to make the most accurate comparison between the crime scene DNA and the suspect DNA, other than just a visual match, a quantitative measurement of the fragment sizes needs to be created. This is done below:
1. Create a data table like the example below in your lab book.  Copy the actual size (bp) of the Lambda/HindIII size marker that are given in the table. 
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2. Using a ruler, measure the migration distance of each band for each DNA sample. Measure the distance in millimeters from the bottom of the loading well to each center of each DNA band and record your numbers in the table.  If your marker sample does not have six bands, then fill in the distanced for as many bands that your gel has, from largest band to smallest.  Not all samples will have six bands.

3. To make an accurate estimate of the fragment sizes for either the crime scene or the suspects, a standard curve is created using the distance (x-axis) and fragment size (y-axis) data from the Lambda/HindIII size marker. Using semi-log graph paper, plot distance versus size for bands 2–6 of the size marker sample. 
4. Use a ruler and draw a line joining the points. Extend the line all the way to the right hand edge of the graph.
5. Tape your graph into your lab book.  Be sure it has a title and labeled axis.

6. To estimate the size of an unknown crime scene or suspect fragment, find the distance that fragment traveled. Locate that distance on the x-axis of your standard graph. From that position on the x-axis, read up to the standard line, and then follow the graph line to over to the y-axis. You might want to draw a light pencil mark from the x-axis up to the standard curve and over to the y-axis showing what you’ve done. Where the graph line meets the y-axis, this is the approximate size of your unknown DNA fragment. Do this for all crime scene and suspect fragments.  Record the approximate size (in bp) of each band of DNA in the data table.  

PART 8:  REFLECTION 
Answer the following questions in complete sentences in your lab book:

a. How does the application of DNA profiling relate to your understanding of DNA structure?
b. What did you learn by doing this lab?
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