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Crime Scene Report

Location: Aalborghus Gymnasium, teachers’ preparation room 

Date: January the 31th, 07:30 AM
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’Report: 

The body was first discovered by the cleaning personel at 07:10. 

The diseased is Kristoffer, a young succesfull teacher on Aalborghus Gymnasium. 

Kristoffer appears to be a victim of a crime. 

The victim was hit in his forehead with a fire extinguisher. It seems like there has been a short fight, before the murder.

The time of death was determined to January the 31nd between 04:00 and 06:00 PM (a teacher working in the night…..that’s how things are done in Denmark 😉 ).

Crime scene DNA was recovered from under the nails of the victim.  

Primary suspects
There are four primary suspects, alle having a motive and all confirmed to be present at the school at the time of the murder. 

None of the prime suspects can produce valid alibi for the time of the crime.

All primary suspects agreed to DNA-testing.
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The CODIS-system


STR’s

We have approximately pairs of 22.000 genes along the DNA of our chromosomes. They comprise less than 5 % of our DNA. Approximately 80 % of our DNA is known to be transcribed, some of it has regulatory functions. In between we find non-coding regions. 
Mutations are changes in the sequence of bases in the DNA. 

The genes are codes for proteins, and only few mutations are accepted in the genes. Often mutations cause that the proteins the gene codes for, won’t work. In the same way, mutations are harmful in regulatory sequences.
In the non-coding DNA, mutations cause less damage, so here we find more genetic variation. That’s the variation we can use for genetic fingerprinting.
Two types of variation are often used for characterising genetic variation: 

· SNP’s (Small Nuclear Polymorphisms) and 

· STR’s (Small Tandem Repeats)

Look at the figure: How would you describe the difference? 
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In genetic fingerprinting you normally use STR’s.

As you can see, if you cut out different STR’s, they will have different lenghts. 

That means, that they can be separated by size.
CODIS

We have many different STR-regions in our DNA.
In 1997 FBI decided on 13 STR-regions as a standard-procedure in genetic fingerprinting. This standard was called the CODIS (Combined DNA Index System). You can find more info on the wiki http://en.wikipedia.org/wiki/Combined_DNA_Index_System. The different types of each STR that is found, is recorded in the STR-database: http://www.cstl.nist.gov/biotech/strbase/coreSTRs.htm .

In Europe 10 STR-regions are normally used for fingerprinting.  

The figure shows where the 13 CODIS-STR-loci are placed on the human chromosomes:
Genetic fingerprinting can also be used for a lot of other purposes. 

· You can check if certain spieces of animals are present in a lake –with just a small sample of lake water and a DNA-test.

· You can find out what people ate in the stone age, if you find a well preserved poo-poo.

· You can compare a persons test-result with a database, and find out where the persons ancestors came from.
· Certain SNP’s correlate with an increased risk for certain genetic deseases. A test can predict a higher risk for developing the disease.

· You can find out who’s the father in paternity-cases

Example: Who´s the father?

Norma had a child, Charlie, but her husband Bob wants to divorce her, sure that the postman, Pat, is the father of the child. They all agree to have a test done.

A test of the STR-locus D21S11 shows, that they have the following alleles:

	Person
	Allele 1
	Allele 2

	Norma
	28
	30

	Charlie
	28
	31

	Bob
	30
	31

	Pat
	28
	29


Fill in the possible genotypes of the children, if Norma had children with Bob and if she had children with Pat (follow the examples):

	
	Norma
	
	
	Norma

	Bob
	
	28
	30
	
	Pat
	
	28
	30

	
	30
	28, 30
	
	
	
	28
	
	

	
	31
	
	
	
	
	29
	28,29
	


· Does the test prove, that Norma and Pat had an affair? 

· Does it show exclusively, who’s the father?

· Would you be more sure, if another STR showed the same? Or if 9 more showed the same?
Suspect 1: Ole


A young successful biology teacher, known to be a serious competitor to Kristoffer in persuit of the title ”teacher of the year” and the bonus following the title. 


Was the murder a simple matter of winning a title? 





Suspect 2: Thorbjørn


A younger cheerful colleague, reported to have had a rage, when he discovered that Kristoffer’s succes was mainly build on copying Thorbjørns old teaching materials and calling them his own.





Suspect 3: Rolf


Rolf, the janitor, has several times complained about Kristoffer’s appearent lack of tidiness. One week ago Rolf promised to colleagues, that if Kristoffer couldn’t learn to clean up after his students by himself, it might soon be time for him to have a little ”lesson”.  





Suspect 4: Torben


Kristoffer was known for his persistent criticism of the schools priorities and policies. Was the murder just a cheap and convenient way of getting rid of a critical employee? 
















