





© ACCESS Virtual Learning 2021
This material was adapted from the “Hands-on Activity: DNA Profiling & CODIS: Who Robbed the Bank?” from TeachEngineering digital library collection at www.TeachEngineering.org. All rights reserved. Contributed by: Frank Burkholder, Malinda Schaefer Zarske, and Denise W. Carlson. Copyright © 2007 by Regents of the University of Colorado. Supporting Programs: Integrated Teaching and Learning Program, College of Engineering, University of Colorado Boulder.
Name:      
Date:      
School:      
Facilitator:      


4.05 DNA Collection and Analysis (45 Points)
Part 1: Scenario
A robbery takes place at a bank. As the thief escapes the building, a security guard grabs one of the bank robber's gloves. The bank robber leaves the scene in a phone service van. The phone company identifies three employees who may have been in the vicinity of the bank at the time of the robbery. 

Part 2: DNA Collection
1. The following items have been found at the crime scene. Which items would you take back to the lab for DNA analysis? On the table below, list the items you would collect for DNA analysis and where on the item you think DNA may be found. (1 point per cell)
· Bank robber’s glove
· Cigarette butt near van
· Tire tracks from phone service van
· Bank robber’s note
· Shoe prints 
	Item to collect
	Where DNA may be found

	     
	     

	     
	     



2. Place the following steps for DNA collection at a crime scene in the correct order. 
A. Put on protective clothing including gloves to prevent sweat, hair etc. from contaminating the sample.
B. Forward to the laboratory as soon as possible.
C. Carefully swab the sample.
D. Protect the sample from any external factors including the weather, animals, and traffic.
E. Provide information that you think may be important, for example, an unusual location or any possible contaminants.
F. Carefully label and seal the sample bag/container.
G. Photograph the sample. 
H. Allow the sample to air dry before packaging into a paper bag or collecting into a test tube if liquid.

List in chronological order below. (3 points) 
·      
·      
·      
·      
·       
·      
·      
·      

Answer the following questions related to the collection and transportation of DNA samples (2 points each)
3. During which of these steps could an error occur that would cause the DNA samples to degrade? Explain.      
4. Would a degraded DNA profile have missing peaks or too many peaks at each location?      
5. During which of these steps could an error occur that would cause the sample to become contaminated? Explain.      
6. Would a contaminated sample have missing peaks or too many peaks at each location?      
Part 3: DNA Analysis
In our case, the police found a hair in the bank robber's glove. Remember that we have 23 pairs of chromosomes, each pair containing one chromosome from our father, the other from our mother. A DNA analysis shows that the hair in the robber's glove contains the following nucleotide base pair sequences in the TPOX region.

	Base Pair Sequences

	Chromosome 
from father
	Chromosome 
from mother

	G
	C
	G
	C

	A
	T
	A
	T

	A
	T
	A
	T

	T
	A
	T
	A

	G
	C
	G
	C

	A
	T
	A
	T

	A
	T
	A
	T

	T
	A
	T
	A

	
	
	G
	C

	
	
	A
	T

	
	
	A
	T

	
	
	T
	A
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Note that the GAAT sequence is repeated twice in the father's side and three times in the mother's side (the sides of each chromosome are often not the same length).
Compare the number of GAAT tandem repeats within the TPOX regions of the DNA found in the bank robber's glove with those of two suspects. 

The chart shows the two alleles but does not specify which is from the father or the mother. Assume allele 1 could be from either father or mother and allele 2 is from the other parent. 

	TPOX Suspect 1
	TPOX Suspect 2 

	1st Allele
	2nd Allele
	1st Allele
	2nd Allele

	A
	G
	T
	G

	C
	C
	C
	G

	A
	G
	A
	G

	G
	G
	G
	G

	A
	A
	A
	A

	A
	T
	A
	A

	T
	A
	T
	T

	G
	G
	G
	G

	A
	A
	A
	A

	A
	A
	A
	A

	T
	T
	T
	T

	G
	G
	G
	C

	A
	A
	A
	T

	A
	C
	A
	G

	G
	G
	T
	A

	G
	G
	G
	C

	A
	A
	A
	T

	A
	A
	A
	G

	T
	T
	C
	A
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7. Determine the number of tandem GAAT repeats for each allele in the TPOX region. Hint: Look for GAAT repeats in a row, not total instances. (1 point each)
· Suspect 1, Allele 1:       Allele 2:      
· Suspect 2, Allele 1:       Allele 2:      

8. Which of these suspects matches the GAAT sequence found on the collected hair? (1 point)      
To confirm that the hair belongs to suspect 2, the other 12 chromosome locations must also match. We will look at a few other locations. For simplification, only the repeating area of interest is shown for the “Hair in glove evidence.”

	CODIS site: D21S11

	Hair in glove evidence
	Suspect 1
	Suspect 2
	Suspect 3

	G
	G
	A
	G
	A
	G
	T
	G

	T
	T
	C
	C
	C
	C
	C
	G

	A
	A
	A
	G
	G
	G
	A
	G

	G
	
	C
	G
	T
	T
	G
	G

	T
	
	G
	G
	A
	A
	T
	A

	A
	
	T
	T
	G
	T
	A
	A

	G
	
	A
	A
	T
	A
	G
	T

	T
	
	G
	G
	A
	G
	T
	G

	A
	
	A
	T
	G
	T
	A
	A

	
	
	A
	A
	T
	C
	A
	A

	
	
	T
	G
	A
	G
	T
	T

	
	
	G
	T
	G
	T
	G
	C

	
	
	A
	A
	A
	A
	A
	T



9. Determine the number of tandem GTA repeats for each allele in site D21S11. Hint: Look for tandem GTA repeats, not total instances of this sequence. (1 point each)
· Evidence, Allele 1:       Allele 2:      
· Suspect 1, Allele 1:       Allele 2:      
· Suspect 2, Allele 1:       Allele 2:      
· Suspect 3, Allele 1:       Allele 2:      

10. Which of these suspects matches the GTA sequence found on the collected hair?
Hint: Alleles 1 and 2 are interchangeable. (1 point)       

	CODIS site: TH01

	Hair in glove evidence
	Suspect 1
	Suspect 2
	Suspect 3

	T
	T
	T
	G
	A
	G
	T
	T

	T
	T
	T
	C
	C
	C
	T
	T

	T
	T
	C
	T
	G
	G
	T
	T

	C
	C
	G
	C
	T
	T
	C
	C

	
	T
	G
	G
	A
	A
	T
	A

	
	T
	T
	T
	T
	T
	A
	T

	
	T
	T
	C
	T
	T
	G
	T

	
	C
	T
	C
	T
	T
	T
	T

	
	
	T
	T
	C
	C
	A
	C

	
	
	C
	A
	T
	T
	A
	A

	
	
	G
	G
	A
	T
	T
	T

	
	
	G
	T
	G
	T
	G
	C

	
	
	A
	A
	A
	C
	A
	T


11. Determine the number of tandem TTTC repeats for each allele in site TH01. 
Hint: Look for tandem TTTC repeats, not total instances of this sequence. (1 point each)
· Evidence, Allele 1:       Allele 2:      
· Suspect 1, Allele 1:       Allele 2:      
· Suspect 2, Allele 1:       Allele 2:      
· Suspect 3, Allele 1:       Allele 2:      

12. Which of these suspects matches the TTTC sequence found on the collected hair? Hint: Alleles 1 and 2 are interchangeable.  (1 point)      
The likelihood of a random match between a CODIS site for one person and someone else is 1/10. The probability of more than one site matching is found by raising 1/10 to the number of sites tested. For example, if five sites are tested, the likelihood of a random match is  or ( x  x  x  x )

13. Based on your 3-site CODIS analysis, which suspect do you think is the bank robber? (2 points)      

14. What is the chance that this is a random match (and the suspect is innocent)? (3 points)      

15. How would you increase the certainty of your results? (2 points)      
 
