Background for Blood Typing
Vocabulary:

Antibody: A protein in blood (plasma) that recognizes different antigens

Antigen: a protein marker on red blood cells.  There are many different types of antigens.
Agglutination: clumping of blood cells

Antiserum: A watery fluid that comes from blood and contains antibodies against a specific protein (or antigen)

The differences in human blood are due to the presence or absence of certain protein molecules called antigens and antibodies. Human red blood cells contain different antigens (or markers) on the surface of red blood cells and antibodies  in the blood plasma. . Individuals have different types and combinations of these molecules.

Mixing incompatible blood groups leads to blood clumping or agglutination, which is dangerous for individuals.

One of the most important antigens are blood group antigens (ABO) (and the Rh antigen?) People have one of four blood types: A, B, AB, or O. 

Type A: 

Your red blood cells have the A antigen. The liquid portion of your blood (plasma) has antibodies that recognize type B blood

 Type B: 

Your red blood cells have the A antigen. The B antigen, you have type B blood. Your plasma has antibodies that recognize type A blood. 

Type O:  

Your red blood cells have neither the A nor B antigen.  Your plasma has antibodies that recognize both type A and type B blood. 

Type AB: 

Your blood has both tA and B antigens.  Your plasma does not have antibodies against type A or type B blood. 



Antiserum is a watery fluid that comes from blood and contains antibodies against a specific protein (or antigen).  Antiserum is used to test for the presence of a specific antigen, in this case the presence of A or B antigens. For example, Blood Type A contains A antigens, and will bind to the A antibodies present in anti-A serum and clump. We can determine blood type by mixing different types of antiserums with a blood sample. 
	
	Will mixing antiserum with blood cause clumping?

	Blood type
	Antiserum A (contains A antibodies)
	Antiserum B (contains B antibodies)

	A
	Yes
	No

	B
	No
	Yes

	AB
	Yes
	Yes

	O
	No
	No


Similarly, in this lesson, a blood-typing test is used to determine the blood type of the suspects.  “Antiserum” are mixed with the different samples of “blood.”  In this lesson,  milk (with added food coloring) represents blood.  Vinegar and water are used as the antiserum. When milk is mixed with vinegar, it will clump, simulating agglutination.

Below is a key to help explain the set-up and expected results of the blood-typing test in the kit: 

	 

Suspect
	 

Blood
	Antiserum A
	Antiserum A + Blood cause clumping?
	Antiserum B
	Antiserum B + Blood cause clumping?

	1
	AB
	vinegar
	Yes
	vinegar
	Yes

	2
	O
	water
	No
	water
	No

	3
	A
	vinegar
	Yes
	water
	No

	4
	A
	vinegar
	Yes
	water
	No

	5
	A
	vinegar
	Yes
	water
	No

	evidence
	A
	vinegar
	Yes
	water
	No


**NOTE: Because milk is used to substitute for blood and vinegar/water to substitute for antiserum, it is crucial that the antiserum bottles for each suspect are kept separate and well-labelled. 

If a person with Blood Type A receives Type B blood, the B antibodies (in the A blood) will bind to the B antigens on the Type B cells and cause agglutination/clumping.  This clumping can cause circulation to be blocked.





Type B Blood Plasma





Type A Blood Plasma





Blood Plasma





Blood Plasma





Red Blood


Cell Type A





Blood Type A





Red Blood


Cell Type A





Red Blood


Cell Type B





Red Blood


Cell





Blood Type B





Red Blood


Cell Type B





Antigen A





Antibody B





Antigen B





Antibody A





If a person with Blood Type B receives Type A blood, the A antibodies (in the B blood) will bind to the A antigens on the Type A cells and cause agglutination/clumping.  This clumping can cause circulation to be blocked.








When blood is mixed, they must have the same antigens (compatible blood).  If different types of blood containing different antigens are mixed, the antibodies in the plasma will bind to the antigens and destroy the blood cells. 


 

















