Biology

Hour_____

Name___________________________________________
Wexler/Fennelly
Worksheet: The ABO Blood Groups
Date:
	

	· 


Blood groups are created by certain kinds of polysaccharides present on the surface of red blood cells.
The ABO Blood Groups

The ABO blood groups were the first to be discovered (in 1900) and are the most important in assuring safe blood transfusions. 

The table shows the four ABO phenotypes ("blood groups") present in the human population and the genotypes that give rise to them. 

	Blood Group
	Antigens on RBCs
	Antibodies in Serum
	Genotypes

	A
	A
	Anti-B
	AA or AO

	B
	B
	Anti-A
	BB or BO

	AB
	A and B
	Neither
	AB

	O
	Neither
	Anti-A and anti-B
	OO


When red cells carrying one or both antigens are exposed to the corresponding antibodies, they agglutinate; that is, clump together. People usually have antibodies against those red cell antigens that they lack. 

	Human red blood cells before (left) and after (right) adding serum containing anti-A antibodies. The agglutination reaction reveals the presence of the A antigen on the surface of the cells. 
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The critical principle to be followed is that transfused blood must not contain red cells that the recipient's antibodies can clump. Although theoretically it is possible to transfuse group O blood into any recipient, the antibodies in the donated plasma can damage the recipient's red cells. Thus all transfusions should be done with exactly matched blood. 

Why do we have antibodies against red cell antigens that we lack? Bacteria living in our intestine, and probably some foods, express epitopes similar to those on A and B. We synthesize antibodies against these if we do not have the corresponding epitopes; that is, if our immune system sees them as "foreign" rather than "self". 

The Rh System

Rh antigens are also expressed on the surface of red blood cells. They are named for the rhesus monkey in which they were first discovered. 

There are a number of Rh antigens (the most common is one designated D), and all produce red cells that are "Rh positive". About 15% of the population have no Rh antigens and thus are "Rh negative". 

The major importance of the Rh system for human health is to avoid the danger of Rh incompatibility between mother and fetus. 

During birth, there is often a leakage of the baby's red blood cells into the mother's circulation. If the baby is Rh positive (having inherited the trait from its father) and the mother Rh-negative, these red cells will cause her to develop antibodies against the Rh antigen. The antibodies, usually of the IgG class, do not cause any problems for that child, but can cross the placenta and attack the red cells of a subsequent Rh+ fetus. This destroys the red cells producing anemia and jaundice. The disease, called erythroblastosis fetalis or hemolytic disease of the newborn, may be so severe as to kill the fetus or even the newborn infant. It is an example of an antibody-mediated cytotoxicity disorder. 
Problems:

1.  In humans, the gene for type A blood and type B blood show codominance  so that a person with both type genes has a blood type AB.  Both A and B dominate type O.  A person with AO genotype married a person having BB genotype.  List the genotypes their children can be expected to show as well as their children’s phenotypic ratios (Type A, B or O)

2.  Suppose a father with type B blood and a mother of type O blood have 13 children, all with type B blood.  What are the probable genotypes of the father, mother, and kids?

Father

Mother

Children

3.  Suppose you have AO blood and you marry a person with BO blood.  What blood type genotypic ratios can you expect in your offspring?  Show your work using a Punnett Square.

4.  A young lady with type O blood gave birth to a baby with type O blood.  In a court case, she claims that a certain young man is the father of the child.  The man has type A blood.  Could he be the father of the child?  Use a Punnett Square to show how this phenotype evidence indicates (but does not prove) that he could be the father.

5.  What is the probable genotype ratios among children born to a mother having the genotype AO and a father with blood type AB?  Show your work using a Punnett Square.

6.  A woman with blood type B has a child with blood type O.  What are the genotypes of the baby and mother?  What two genotypes could the father have been?

7.  What kinds of blood types are possible in each of the following crosses?


A.  O x O


B.  O x A


C.  O x B


D.  O x AB


E.  A x AB


F.  A x AB


G.  B x AB


H.  AB x AB
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