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Name___________________________________________________Date__________Hour_____
Who's Your Daddy??

Using Blood Types to Identify Babies

Objective:  Differentiate between complete dominance, codominance and incomplete dominance.
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“Sure, you have a father. It's just that when you
were born, | decided to stay at home and he
decided to stay at work.”




Have you ever seen a black and white checkered chicken before?  _____  How about a zebra?  _____

So far, you have learned simple Mendelian genetics where traits exhibit complete dominance over a recessive trait.  However, many inheritance patterns are more complex than those studied by Mendel.  Many traits are not simply dominant or recessive.  

In chickens, black–feathered (BB) and white-feathered (WW) birds are homozygous for the B and W alleles, respectively.  Two different uppercase letters are used to represent the alleles in codominant inheritance.  So what happens when you mate a black chicken with a white chicken?  
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White chicken genotype _____    Black chicken genotype _____



Offspring Genotypes  _______________________________________




Offspring Phenotypes _______________________________________

Can you think of any other examples in nature of two traits that could be codominant?

So far, our examples have described genes for which there are only two alleles, such as A and a.  In nature, these types of genes are rare! Many genes exist in several different forms, called multiple alleles.  An individual, of course, normally has only ______ copies of each gene (diploid), but many different alleles are found within a population.  One of the best known examples is coat color in rabbits.  A rabbit’s coat color is determined by a single gene that has at least four different alleles.  The four known alleles display a pattern of simple dominance that can produce four coat colors.  Many other genes have multiple alleles, including the human genes for blood type.  

What are the 4 different blood types?  _____________________________________  Do you know your blood type?  _________

The gene for blood type, codes for a cell membrane protein found on the surface of red blood cells.  Each of the three alleles codes for a different protein (A allele codes for type “A” proteins, B allele codes for type “B” proteins, and the O allele codes for no proteins).  The A allele and the B allele are co-dominant and therefore, if both alleles were present in an individual, they would have both “A” and “B” surface proteins.  Type O blood has no surface proteins.    

What provides the instructions for making proteins?  _________
	Blood Type (Phenotype)
	Genotype
	Can donate blood to:
	Can receive blood from:

	O (recessive)
	OO
	A,B,AB and O

(universal donor)
	O

	AB (codominant)
	AB
	O, AB
	A,B,AB and O

(universal receiver)

	A (dominant)
	AA  or  AO
	AB, A
	O,A

	B (dominant)
	BB  or  BO
	AB,B
	O,B
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1. Write the genotype for each person based on the description:

a. Homozygous for the “B” allele


_________

b. Heterozygous for the “A” allele


_________

c. Type O





_________
d. Type “A” and had a type “O” parent

_________
e. Type “AB”




_________
f. Blood can be donated to anybody


_________

g. Can only get blood from a type “O” donor

_________
2. Brad Pitt is homozygous for type B blood, and Angelina Jolie is type O blood. 

a. Genotypes of the parents:
Brad:



Angelina:

	
	

	
	


b.  Punnett square for Brad and Angelina’s children:

c. What are all the possible blood types of their baby?
3. Mrs. Clink is type “A” and Mr. Clink is type “O.” 

a. What are ALL the possible genotypes for each of the Clinks?
Mrs. Clink:

Mr. Clink:
	
	

	
	


b. Do 2 different Punnett squares: one with Mrs. Clink being homozygous A and one with Mrs. Clink being heterozygous A

	
	

	
	


c. They have three children named Matthew, Mark, and Luke. Mark is type “O,” Matthew is type “A,” and Luke is type “AB.” Based on this information Mrs. Clink must have the genotype ______ because ___________ has blood type ______
d. Luke cannot be the child of these parents because neither parent has the allele _____.

4. Two parents think their baby was switched at the hospital. Its 1968, so DNA fingerprinting technology does not exist yet.  The mother has blood type “O,” the father has blood type “AB,” and the baby has blood type “B.”

a. Mother’s genotype: _______
b. Father’s genotype: _______
	
	

	
	


c. Baby’s genotype: _______or _______
d. Punnett square showing all possible genotypes for children produced 
by this couple

e. Was the baby switched?
5. A woman goes on Maury Povich to find out who’s the father of her baby.  She has four possible men who could have fathered the baby.  Use the table below to find out Who’s the Daddy!
	Name
	Blood Type
	Genotypes

	Mother
	Type A
(heterozygous)
	_______

	Baby
	Type B
	______or ______

	Sammy the player
	Type O
	_______

	Guy at the club
	Type AB
	_______

	The waiter
	Type A
(homozygous)
	_______

	The cable guy
	Type B
(homozygous)
	_______


a. Fill in each person’s genotype in the chart to the right.

b. Create 4 different Punnett squares.  One for each father

	
	

	
	


	
	

	
	


c. W

	
	

	
	


	
	

	
	


c. Which man could not be the father of the baby?
In codominance, both alleles are simply expressed equally and simultaneously   Codominance is not to be confused with Incomplete Dominance!  In incomplete dominance a third different phenotype is created in the heterozygous condition because neither allele is fully expressed.
SpongeBob and his pal Patrick love to go jellyfishing at Jellyfish Fields!  The fields are home to a special type of green jellyfish known as Goobers and only really great jellyfishermen are lucky enough to catch some on every trip.  Many of the jellyfish are yellow (BB) or blue (bb), but some end up green as a result of incomplete dominance. Use this information to help you complete each section below.
What would happen if SpongeBob and Patrick crossed two “goobers” (green) jellyfish? 
a. Genotypes of the parents:
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"He learned all about genetics at school today."




                      b. Punnett square:

	
	

	
	


d. What would happen if they crossed a blue jellyfish with a yellow jellyfish? 

a.  Genotypes of the parents:


b. Punnett square:

	
	

	
	


c. If 100 jellyfish were produced from this cross, how many would you expect for each?  




 Yellow - _____         Blue - _____         Goobers - _____
e. Mrs. Niedermeyer is a Zebra (TT) fan through and through (Go Wayne!).  However, Mr. Niedermeyer cheers for the Eagles (tt) (boo, Romulus).  The Niedermeyer children want to support both their parents so they created a new creature through Incomplete Dominance.  Meet the Zeagle (Tt)!


    Two Zeagles meet and fall in love.  What type of offspring will they produce?

a. Genotypes of the parents:


b. Punnett square:

	
	

	
	


% Yellow children:








% Blue children:








% Green children





% Yellow children:








% Blue children:








% Green children





% Zebra children:








% Eagle children:








% Zeagle children








