Name:______________________________  Block:____  Date:____________________

Practicing Punnett Squares 

Part 1:  Background information:

1. Label each of the following examples as a genotype or a phenotype:

       a. Widows peak 
_____________
     d. Attached ear lobes
_____________
       b. TT 


_____________
     e. Bb


_____________
       c. 2 dominant genes 



     f. 2 recessive genes 

                 for hair color      _____________                     for eyes color 
_____________
2. Indicate whether the given genotypes are homozygous or heterozygous.

       a.     BB
________________ 
e. Two alleles for dominant hair color
_____________
       b.     Tt
________________            f. Two alleles for blue eyes
           _____________
       c.     Nn
________________

G. 1 allele for blue eyes 
      d. 
   mm
________________                              and 1 for brown eyes             _____________
Part 2:  Read each word problem carefully. Using what you’ve learned in class along with your genetics vocabulary complete the punnett square for each problem and then answer the questions following each punnett square. Use the punnett squares to help you predict the genotype and phenotype resulting from each of the given crosses.  Make sure to keep your work neat and organized. 

1.   Cross one homozygous yellow pea plant with one homozygous green pea plant.

	
	

	
	


                   Alleles ___________ X ____________

a. What is the genotypic ratio?    
b. What is the phenotypic ratio?   
2.     Using your results from the previous question (#1). What would be the predicted offspring if two F1  peas cross. 
            
 Alleles ___________ X ____________

	
	

	
	


a. What is the genotypic ratio?    
a. What is the phenotype?    
	
	

	
	


3. In the space below, show the cross between a homozygous, black, male muskrat and female heterozygous black muskrat. 

                  Alleles ___________ X ____________

a. What is the genotypic ratio?    
a. What is the phenotypic ratio?   
4. Cross a heterozygous, smooth shelled female turtle with a rough shelled, homozygous male turtle.  

	
	

	
	


Alleles ___________ X ____________

b. What is the genotypic ratio?    
c. What is the phenotypic ratio?   
5. The shape of earlobes in humans is determined by a single gene.  Free earlobes are given by one allele and attached earlobes are given by another allele.  Cross two parents.  The wife is homozygous dominant for free earlobes and the husband is homozygous for attached earlobes. 

Alleles ___________ X ____________

	
	

	
	


a. What is the genotypic ratio?    
d. What is the phenotypic ratio?   
6. The ability to curl your tongue up on the sides (T, tongue rolling) is dominant to not being able to roll your tongue. A woman who CAN roll her tongue marries a man who CANNOT roll his tongue. Their first child has his father's phenotype.  Complete the punnett square below.
Alleles  _____ X _____

	
	

	
	


a. What are the genotypes of the mother? __________

b. What are the phenotypes of the father? __________

c. What are the phenotypes of the child? ____________
7. Curly hair is a dominant trait and straight hair is recessive. Two curly haired parents are crossed together and produce one child with straight hair. 

a. Is this possible?  ________

	
	

	
	


b. Complete the punnett square cross of these two parents. 

   


Fill in the cross _____ X ______

c. What is the genotype of the mother? ______________

d. What is the genotype of the father?   _______________

e. How many of their children will have curly hair?  _______________
Use this information to complete the following monohybrid crosses
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Show the results of the following crosses using Punnett squares and the information in the accompanying figure. Draw punnett  squares to illustrate your results. 
8.  Heterozygous short-hair    X    heterozygous short-hair
Genotypic ratio: 
Phenotypic ratio:

9.  Heterozygous tabby    X    stripeless
Genotypic ratio: 

Phenotypic ratio:

10.  Colorpoint    X    homozygous normal
Genotypic ratio: 

Phenotypic ratio:

11. Colorpoint    X   heterozygous normal

Genotypic ratio: 
Phenotypic ratio: 

Part 3: 
12.  In Japanese four o’clock flowers, color is inherited by genes that show incomplete dominance.  In such flowers, a cross between a homozygous red flower and a homozygous white flower will always result in pink flowers. 

a. A cross is made between two pink flowers.  What is the probability for each phenotype? Include a punnett square below.

   b. What is the genotypic and phenotypic ratio for a cross between a plant with red flower and a   plant with pink flowers?  Include a punnett square below.

c. A plant breeder wants to produce only pink Japanese four o’clock flowers.  Can he do so by crossing pink Japanese four o’clock flowers with white Japanese four o’clock plants?  Use a punnett square to support your answer. 

13. Yellow coat color in guinea pigs is produced by the homozygous genotype, YY, and white is produced by the homozygous genotype, yy. One homozygous yellow guinea pig crosses with a homozygous white guinea pig to produce cream guinea pigs.  

a. Is it possible for a yellow & a white guinea pig to produce a guinea pig other than their color? ____
b. What type pattern of inheritance does this follow? Why/How do you know?

c. What genotypic and phenotypic ratios are produced by matings between 2 cream colored guinea pigs?  Show the punnett square below. 

14. A curly haired individual and a straight haired individual have all wavy haired children.  

       a. If two wavy haired people have children, what will the phenotypic and genotypic ratios be for their offspring? Show the punnett square below

      b. What type of inheritance is being demonstrated? 

15.  In shorthorn cattle, the hybrid between red and white is roan, having red and white hairs intermingled.  

     a. If a roan is bred with a white, what will the phenotypic ratio be? Show the punnett square below. 

b. What type of inheritance pattern is being displayed in the above situation involving cattle? 
How do you know?
16. Cross a female homozygous red fox with long hair and a male homozygous brown fox with short hair. 





Alleles ___________ X ____________

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



A. What is the genotype?    




B. What is the phenotype?    
17. In toads, slimy green skin is dominant over rough, yellow skin. Cross 2 heterozygous, slimy, green toads.  

Alleles ___________ X ____________
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



B. What is the genotype?    




B. What is the phenotype?    
Part 4: Practicing Punnett Squares:  Sex Linked Traits

Background information for Question 1-4
In humans, red-green colorblindness is a recessive sex-linked trait. It is found on the X chromosome, not the Y. Because, males only have one X chromosome, they have a much greater chance of having red-green colorblindness. Females would have to be homozygous recessive in order to have red-green colorblindness. Since colorblindness is sex linked, we symbolize the gene as XR for non color blind and Xr as color blind. Since the gene is not carried on the Y chromosome, we symbolize it by YO.

1.  Determine the phenotype (including gender) for the following genotypes:


a. 
XRXR
______________________________


b. 
XrXr
______________________________


c. 
XRY0
______________________________


d. 
XrY0
______________________________


e. 
XrXr
______________________________
2. Write the genotypes for the following phenotypes


a. male with colorblindness

______________


b. female with colorblindness

______________


c. female heterozygous for colorblindness_____________


d. male without colorblindness

______________

3. Cross a color blind female _______  with a male who is not color blind ______.  

a. What is the probability of a female child being colorblind?

b. What is the probability of a male child being blind?

4. Cross a color blind male ____ with a female that has normal vision, but is heterozygous____. 

a. What is the probability of a female child being colorblind?

b. What is the probability of a male child being blind?

5. Back ground information:  Hemophilia is an X linked trait.  The gene is symbolized similar to colorblindness, except substitute an H for the R.

Cross a normal female ______, (she is a carrier), with a male with hemophilia ______. 

6. A woman (whose father is hemophiliac and mother is homozygous normal) marries a man with normal clotting ability. What is the probability that her first child will have hemophilia? Show the Punnett square for the woman’s parents, circling her box.  Next create a Punnett square for her and her husband. 
Part 5:  Practicing Blood Types: Multiple Alleles and Co-dominance

 

                       


· Blood Type is a trait that exhibits both co-dominance and multiple alleles.

· Blood Type has three alleles that determine the phenotype:  IA, IB, and i.  A person can  have any combination of the three.

· Both IA and IB are dominant, which means that when they are the 2 alleles in a genotype, both will be expressed. 

· IO is recessive, so it will only be the phenotype when the person has two i alleles.

· In order to determine the offspring of a cross you will have to know their full genotype.

Identifying blood types:

1. Write the phenotypes for the following genotypes:


A.
 IAIA

_________________


B.
 IBIB

_________________


C. 
 IAi

_________________


D. 
 IAIB

_________________


E.
 IBi

_________________


F.
 ii

_________________

2. Write the genotypes for the following phenotypes (there may be more than 1):


A.  
Type A blood

__________________


B
Type B blood

__________________


C
Type AB blood
__________________


D
Type O blood
__________________

Practicing Blood Type Problems

1.  A heterozygous Type A is crossed with a Type O, what are the two genotypes their offspring could be? Show a punnett square for proof.

2. A type AB is crossed with a Type O, what could their offspring be?  Show a punnett square and determine the phenotypic and genotypic ratio.

3.  A father has Type A blood, while the mother has Type B blood, is it possible for them to have a Type O child?  Show a punnett square as proof.

4. If a child is born with Type AB blood, what are 3 possible crosses could the parents be?

5. Could a man with type B blood and a woman with type AB produce a child with type O blood? Show a punnett square as your proof.

