Biology

Standard IV, Objective 2

Title:  Blood Types and Heredity

Description:  In this lab investigation students will see if they can discover the pattern of genetic transfer for blood type

Materials:  red food color, green food color, water, 4 test tubes, test tube rack, graduated cylinder, beaker, medicine dropper or pipette, student sheet (printed below)

Time Needed:  40-60 minutes

Procedures:

1.  Mix solutions of red and green water, enough for 20 ml per student group of each.

2.  Read the introduction with students.  

3.  Have students make a prediction .

4.  Allow students to perform the lab experiment.

5.  Have groups combine their results on the board and come to a class conclusion concerning which types can or cannot mix.

6.  Give students time to solve the pedigree on their worksheet .  Check for accuracy.

7.  Allow time for students to finish the questions and conclusions.

Scoring Guide:

1.  Students follow procedures and record data………………..4

2.  Students correctly predict which transfusions are safe……4

	If you have blood type:
	You can donate to:
	You can receive from:

	A
	A, AB
	O, A

	B
	B, AB
	O, B

	AB
	AB
	O, A, B

	O
	A, B, AB, O
	O


Answers to questions:

1.  A and B are dominant to O.  O is recessive.  A and B are codominant

2.      P     

AB  x AO



OO x BO

        F1
     B_    A_   A_   AO

       BO  OO  OO

        F2




OO  AB

3.    

A
O

B     AB       BO

 
O     AO      OO

4.  a.  AB, BO   b.  AO  BO   c.  OO, AO

5.  The blood clumps and the person may die.

Student Sheet



name__________________________

Title:  Blood Types and Heredity

Introduction:  British physician James Blundell recorded the first blood transfusions in 1825.  About half of his patients benefited from them but many had severe reactions and several died.  Would you have volunteered for a transfusion given these odds?  After careful investigation it was discovered that blood cells contain surface proteins on the cell membrane that identify 4 different blood types.   A has “A” surface proteins, B has “B” surface proteins, AB has both “A” and “B” surface proteins and O blood has no marker proteins on the cell membrane.  Add the surface proteins to the drawings of blood cells below:


        A



B


AB


      O

Later experiments showed that not all blood types can be mixed together without a clumping reaction that occurs when a “foreign invader” enters a human body.  Our immune system “knows” which cells belong in our body. It is able to recognize intruding cells and kill them.  Some blood types are recognized as foreign and the clumping reactions occur that may harm the patient.

In this activity, you will find out which types of blood are safe to transfuse into people with different blood types.  You will also see how blood types are genetically determined.

Prediction:  Which type of blood might be safe to put in anyone?

Materials: 20 ml red water , 20 ml green water, 20 ml clear water, 5 test tubes, test tube rack, 25 ml graduated cylinder, beaker, medicine dropper or pipette

Procedures:

1.  Use this key to the blood types and colors:

A= red water      

B=green water      

AB=red + green water=brown water

O=clear water

2.  Add 20 ml of each kind of “blood” to a test tube.  One tube will be empty.  It will be the “test” tube.  

3.  Start with “A” or red blood.  Add 5 ml of “A” blood to the empty test tube.  Then add 10 drops more of “A” blood.  Look for a color change.  Since red + red = red, write “safe” on the data table to show no change.

4.  Continue adding by adding 5 drops of “B” blood to the “A” blood.  If there is a color change, write down “unsafe” on the data table.  Empty the test tube and start over with 5 ml of “A” blood then add 5 drops of the AB and then O.  Every time you get a color change, empty the test tube.

5.  Do the same thing for B, AB and O blood.  Record your findings.

Data:







Donors

	Receivers
	A
	B
	AB
	O

	A
	
	
	
	

	B
	
	
	
	

	AB
	
	
	
	

	O
	
	
	
	


Analysis:

Summarize this data by filling in this chart to showing which transfusions are safe or unsafe:

	If you have blood type:
	You can donate to:
	You can receive from:

	A
	
	

	B
	
	

	AB
	
	

	O
	
	


Going On-

Accurate blood tests were soon developed so that people could be transfused with the correct blood types for them.  But the question of how blood type was transferred genetically was still unknown. 
1.  Two genes determine blood type.
  
Which genes seem to be dominant?
       

Which are recessive?                   

Which are co-dominant?

2.  Do a Punnett square for the offspring of two people with AO and BO blood type genes:

	
	
	

	
	
	

	
	
	


4.  What blood types could children of the following couples possibly have? You must do a Punnett Square for each couple. List all possible genotpyes.
a.  AO x BB  =

b.  AB x OO=

c.  OO x AO=

5. What happens when B blood is transfused in an O blood person?

