Blood Typing Murder Mystery

Name: ________________________







Date: _______________ Per: _____
Background:
How do you determine if a red spot is blood?
A police officer is walking through a crime scene when he notices red spots all over the floor.  The suspect says the spots were caused by red paint, and not blood.  How can the police officer determine the source of the red spots?  One way is through the Kastle-Meyer test.  This test uses phenolphthalein, which is highly sensitive to blood to the point of being capable of detecting blood spots practically invisible to the eye.  The test works because hemoglobin in blood acts as a catalyst and changes colorless phenolphthalein into a purple-violet color. If you see the color change, you know the unknown spots are blood.  However, the Kastle-Meyer test sometimes shows false-positives for blood.  Phenolphthalein will react the same way in the presence of certain chemicals that can be found in most plant cells and some animal cells.  In addition, the Kastle-Meyer test cannot distinguish between human versus animal blood.  In real-life, a positive Kastle-Meyer test would lead to further testing to determine the species that produced the blood.  If the blood is human, then testing to determine blood type (ABO, Rh factor, and other blood groups) would be done.
How do you determine what type blood a person has?

The ABO blood groups result from the presence or absence of two antigens, A and B, on the surface of the red blood cells.  The Rh group refers to the presence or absence of the Rh antigen.  Antigens are protein molecules found on the surface of cells.  A person’s immune system produces antibodies in the blood plasma for any antigens not present on their red blood cells.  This is why blood transfusions must take into consideration the type blood of the patient and of the donor.
ABO/Rh Blood Groups

	Blood Group
	Red Cell Antigen
	Antibody in Blood Plasma

	A
	A
	B antibody

	B
	B
	A antibody

	AB
	A and B
	Neither A nor B

	O
	Neither A nor B
	A and B antibodies

	Rh+
	Rh present
	No Rh antibody

	Rh-
	Rh absent
	Rh antibody


How to Type Blood
	If you think the person has
	Add*
	If clumping occurs, then

	Type A blood
	Anti Serum A
	The person has Type A blood

	Type B blood
	Anti Serum B
	The person has Type B blood

	Type AB blood
	Anti Serum A and then Anti Serum B
	The person has Type AB blood

	Type Rh+ blood
	Anti Serum Rh+
	The person has Type Rh+ blood


*The anti serum contains the antibody against the given antigen.
The Murder Mystery:
Police are called to a house where they discover a body near the back door.  There is a fresh pool of blood by the victim’s head.  Officers question the neighbors and learn that a plumber and an electrician made service calls to the house just hours before.  They are able to track down both individuals.  They recover a shirt with dark red stains from the service van of the plumber and rags with similar dark stains from the electrician’s van.

You are a technician working in a criminal forensics laboratory.  Your forensics lab receives the following samples to test:

Sample 1: Stained cloth from the plumber’s van

Sample 2:  Stained cloth from the electrician’s van

Sample 3: Blood collected from under the victim’s head

First, test the cloths from both vans to determine if the stains are caused by blood.  At your workstation, place a drop of phenolphthalein/peroxide solution on each stain.  A purple-violet color reaction indicates that blood may be present.  The absence of this reaction indicates that blood is not present.  Record your results below:


Color reaction for Sample 1: ______________________ Blood present (y/n) _______


Color reaction for Sample 2: ______________________ Blood present (y/n) _______

Based on the results of this test, which person, the plumber or the electrician, becomes your chief suspect?_______________________

When confronted by the police, your chief suspect claims to have had a nosebleed, thus accounting for the bloodstain in his van.  Investigators have now been able to recover a blood sample from the suspect’s van (Sample 4).  It is suitable for blood typing.  You ask for and receive a blood sample from the suspect (Sample 5).  Proceed as follows to type your three blood samples:

1. Using the dropper vial, place a drop of Sample 3 (the victim’s blood) in each well of the blood typing slide.  Replace the cap on the dropper vial.  Always replace the cap on one vial before opening the next vial to prevent cross contamination.

2. Add a drop of anti-A (blue) antibody serum to the well labeled A.  Replace the cap.

3. Add a drop of anti-B (yellow) antibody serum to the well labeled B.  Replace the cap.

4. Add a drop of anti-Rh (clear) antibody serum to the well labeled Rh.  Replace the cap.

5. Using a different color mixing stick for each well (blue for Anti-A, yellow for Anti-B, white for Anti-Rh), gently stir the synthetic blood and anti-serum drops for 30 seconds.  Remember to discard each mixing stick after a single use to avoid contaminating your samples.  Allow the stirred samples to sit for about 1 minute.

6. Carefully examine the thin films of liquid mixture left behind.  If a film remains uniform in appearance, there is not agglutination (a negative result).  If the sample appears granular or clumpy, then agglutination has occurred (a positive test).  Determine and record the blood type of the sample using the data table below.  Answer yes or no as to whether agglutination occurred in the sample.  A positive agglutination result indicates the blood type present.
Data Table: Blood Typing Results
	
	Sample 3 (victim)
	Sample 4 (evidence from suspect’s van)
	Sample 5 (suspect)

	Anti-A Serum
	
	
	

	Anti-B Serum
	
	
	

	Rh Serum
	
	
	

	Blood Type
	
	
	


7. Thoroughly rinse the blood typing slide, and then repeat steps 1-6 for Samples 4 and 5, recording the results for each test.

Conclusion: Answer the following, using complete sentences where appropriate.

1. Explain how you can determine if a red stained cloth has blood on it or some other liquid.

2. Based on the results of your test, did the blood collected from the suspect’s van come from the suspect?  Explain your answer.

3. Could the blood in the van have come from the victim?  Explain.

4. What types of evidence/testing could be used to make your results more conclusive?

Would you be hired by a forensics lab? 
Address the following scenarios.

4.  A thief breaks a window of a car parked in a shopping center and steals a purse that was left on the car’s front seat.  You are a forensic detective called to the crime scene.  You discover that the thief cut himself (or herself) on the broken glass.  You test a sample of the blood left behind by the thief.  It is O+.  How did you figure out it was O+? Explain using complete sentences.

5.  A suspect with a cut forearm is arrested behind a restaurant just three blocks from the car. You take a sample of the suspect’s blood and mix it with Anti Serum A.  You immediately know that the suspect is not the person who cut himself on the broken car window.  How do you know this? Explain using complete sentences.
6. Lupita (blood type AB-) and Hector (blood type A+) were recently married and are expecting their first child.  Using the following key:
IA = Blood Type A
IB = Bloody Type B

R – Positive for Rhesus

i = Blood Type O




r – Negative for Rhesus

*Remember blood type is determined by two different genes – for example the genotype IAIBRr would code for blood type AB+.

What are Lupita’s possible genotype(s)? ______________________

What are Hector’s possible genotype(s)? ______________________
Choosing 1 genotype for Lupe and 1 genotype for Hector, show the cross and give the genotype and phenotype ratios for the possible blood types of their child.
