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3.4 How does technology assist forensic scientists
Blood analysis

Have you ever had a nose bleed or cut your finger? If you have you will be familiar with your blood – a thick, red sticky substance that gets everywhere and leaves stains. After a murder or a crime involving violence, there will often be bloodstains at the crime scene. Blood can reveal all kinds of vital clues about what took place. An expert in blood spatter patters can tell how many people were involved, what weapons they used and what order things happened in.

1 
Look closely at this photo showing blood splatter and a footprint in blood. What do you think happened first – the blood dropped onto the path or the creation of the footprint in blood? Give reasons for your answer.
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Is it actually blood?

Whenever a stain that looks like blood is found at a crime scene the forensic investigators must first of all determine if it is blood, and if it is blood, is it human blood? One common method used to identify that the sample is blood is to spray the stain with a chemical called Luminol. Luminol reacts with the blood residues and makes them glow in the dark.
To determine if the blood is from a human a test is done by a forensic serologist. Human blood contains antigens on the surface of the blood cells. The antigens can be either type A or B. By adding specific chemicals which bind to these antigens the serologist is able to identify whether the blood is from a person with A, B, AB or O blood groups. A simple lab process called electrophoresis is used to identify the blood type.

Blood can be further classified by determining its Rh factor. Rh factors may be positive or negative.

Blood typing is controlled by genes and biologists have found that there are three forms of the gene – A, B and O. You receive one gene to determine your blood type from your mother and one from your father.

	Blood Type
	Antigens on the surface of the red blood cells
	Possible genotype

	A
	A
	AA, AO

	B
	B
	BB, BO

	AB
	A and B
	AB

	O
	Neither A nor B
	OO


2
Blood typing is sometimes used in custody cases in court. Two men, Fred and John, both claim to be the father of a child – James. James has type A blood and the mother has type B blood. Fred has type O blood, while John has type AB blood. 

a
Which man cannot be the father of James? How do you know?

b
Does this test prove that either of these men are the father of James? 

Other body fluids

Blood is not the only body fluid tested by the forensic serologist. Fluids such as semen, saliva, urine or even nasal secretions can be analysed and the DNA that they contain can be extracted and used as evidence. The structure of DNA is like a curled-up spiralling ladder with several million rungs. Four kinds of ‘bases’ make up the DNA ladder. The bases have the names Adenine (A), Guanine (G), Cytosine (C) and Thymine (T). The exact order of these bases in the strand of DNA is different for every individual, except identical twins. They make up your own unique ‘bar code’. This unique character of DNA is the main reason why it is such an important tool for identifying individuals. 

Each cell in the human body contains DNA. Your DNA was created from the DNA contained in the sperm from your father and the DNA contained in the ovum from your mother. So you would not have identical DNA as your parents but you would expect to see some of the same bands in your DNA profile as appear in your mother and your father’s DNA profile.

3
The DNA profile below shows the pattern of bands produced with DNA from Fred, John and James from question 2. In question 2 you identified whether Fred or John could be the father of James, based on blood grouping. Does the DNA evidence support your conclusion?
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DNA profiling interactive

4
To learn more about the process of DNA profiling and how it is used to solve crimes go to the interactive created by Biotechnology online . You can choose from two different scenarios to investigate.

5
Read more about DNA profiling at the Biotechnology online website.
6
Investigate another crime scene where DNA evidence is used to solve the crime at Nova Online. Use the interactive to create a DNA fingerprint at the DNA Fingerprinting lab. 

7
Make a flow chart showing the processes that you went through to create the DNA fingerprint.

Apply

8 
In this chapter you have learnt lots of new information and skills. It is time now to put these skills to the test to solve a heinous crime. Log on to this website and see if you can help Detective Wilson and Detective Marlow to solve the crime.


At this site you will also be able to obtain general information and an introduction to the main aspects of forensic science from a database on the subject. You can also explore a Historical Cabinet containing actual evidence gathered from crime scenes throughout this century.


This site is a joint effort between several different partners who collaborated closely in order to offer the most accurate information on the subject of forensic science. These partners include: the Canadian Heritage Information Network (CHIN), the Royal Canadian Mounted Police, Carleton University in Ottawa, the Musée de la Civilisation in Québec City, the Musée de la Police de Montréal et de I'Île Bizard, the Laboratoire de sciences judiciaires et de médecine légale in Montreal, the Vancouver Police Centennial Museum as well as the Vancouver Police Department.
9
Forensic Science for Kids is another website where you will find lots more useful information about forensic science. Read the CSI effect to find out how different real forensic science is to the forensic science portrayed on TV.

10
In this chapter you have learnt lots of new words and phrases. Your final task is to match each of the words or phrases listed in the table below with their meaning.
	Word or phrase
	Meaning

	anthropometry
	An organised collection of information such as fingerprints or DNA profiles, usually computer based for quick and easy searching

	chromatography
	Brushing for latent fingerprints with a fine powder to make them visible

	Comparison microscope
	The process of purifying a liquid by boiling it and then allowing it to cool and condense back into a liquid

	database
	A series of laboratory tests designed to separate the components of a mixture. This process can be done with paper or using high pressure gases

	distillation
	A series of body measurements that was used by police for criminal identification before the discovery of fingerprinting and DNA profiling

	dusting
	A method used to analyse DNA samples which uses electric charge to sort fragments of DNA according to their size

	electrophoresis
	A double microscope for examining two similar items, often bullets, side by side
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