Mendelian Genetics 

Pea Plants: Yellow peas are dominant to green peas.  Write the genotype in the box and color the pictures to show the phenotypes
	Homozygous Dominant
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Eye Color:  Brown eyes are dominant to blue eyes.  Write the genotype in the box and color the pictures to show the phenotypes.
      Mendelian Genetics (show your work)
	1. A green pea plant (Gg) is crossed with a yellow pea plant (gg).  What is the probability that the offspring will be yellow?


	2. A tall plant (TT) is crossed with a tall plant (Tt).  What is the probability that the offspring will be tall?

	3. A person with freckles (Ff) has a child with a person with no freckles (ff).  What is the probability that their child won’t have freckles?

	4. A homozygous dominant brown mouse is crossed with a heterozygous brown mouse (tan is the recessive color).  What is the probability that their offspring will be brown?


	5. Two heterozygous white (brown fur is recessive) rabbits are crossed.  What is the probability that their offspring will be brown?

	6. A heterozygous tall plant is crossed with a short plant.  What is the probability that their offspring will be short?

	7. Several matings between the same male black rat and female brown rat produce a total of 6 brown and 2 black rats.  If black is recessive and brown is dominant, what are the genotypes of the parents?

A. BB x bb        B. Bb x bb        C. BB x Bb        D. Bb x Bb
	8. One of the parents of a child has phenylketonuria (PKU), which is caused by recessive alleles.  The other parent does not have the PKU alleles.  What is the chance that the couple will have a child with PKU?   
      A.  0%              B. 50%              C.  75%            D. 100%

	9. In dogs, curly hair (C) is dominant over smooth hair (c).  Two curly dogs produce a smooth-haired puppy.  Which genotypes best describe the parents?

A. CC and CC       B. CC and Cc      C. Cc and Cc     D. Cc and cc
	10. Huntington’s disease is a dominant trait.  What are the chances that a child will develop Huntington’s disease if one parent is heterozygous and the other is normal?

A. 0 out of 4     B. 1 out of 4     C. 2 out of 4      D. 3 out of 4


Incomplete Dominance: Blending of Traits
	Parent Phenotype:  Red
	Parent Phenotype:  White
	F1 Offspring Phenotype:   ____________
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	Parent Genotype:
	Parent Genotype:
	F1 Offspring Genotype:


1. Cross a red flower with a white flower, and determine how many will be red, white, and pink.

Phenotypes: __________ red



Genotypes: ____________ R R


        __________ white


                   ____________ R’R’

        __________ pink



       ____________ RR’
2. Cross 2 pink flowers with each other, and determine how many will be red, white, and pink.

Phenotypes: __________ red



Genotypes: ____________ RR

        __________ white


                   ____________ R’R’

        __________ pink



       ____________ RR’
3.  Which is the best example of incomplete dominance?

A.  Red & White flowers producing pink flowers

B.  Black dogs producing only black dogs

C.  Brown & White cats producing brown & white cats
D.  Humans inheriting widow’s peaks
4. A cross between a blue blahblah bird & a white blahblah bird produces offspring that are silver.  The color of blahblah birds is determined by just two alleles. What are the genotypes of the parent blahblah birds in the original cross?  _____________

5. Since there are only 2 alleles & three phenotypes (blue, white, & silver), we must be dealing with incomplete dominance.  So the blue parent is homozygous blue (BB) & the white parent is homozygous white (B’B’).  What is/are the genotype(s) of the silver offspring?  ________


COdominance = BOTH Proteins / Traits Show
	Parent Phenotype:  Brown
	Parent Phenotype:  White
	F1 Offspring Phenotype:  ____________
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	Parent Genotype:
	Parent Genotype:
	F1 Offspring Genotype:


1. Cross a brown cow and a white cow, and determine how many will be brown, white, and roan (brown and white).     


Phenotypes: __________ brown



Genotypes: ____________ BB


        __________ white




       ____________ WW


        __________ roan




       ____________ BW

2. Cross 2 roan (brown and white) cows with each other, and determine how many will be brown, white, and roan.     

Phenotypes: __________ brown



Genotypes: ____________ BB


        __________ white




       ____________ WW


        __________ roan




       ____________ BW

3. Predict the phenotypic ratios of offspring when a homozygous white cow is crossed with a roan bull.

Brown_________      White ___________     Roan _______________

4. What should the genotypes for parent cattle be if a farmer wanted only cattle with brown fur? ___________ and __________

Multiple Alleles = More than 2 alleles possible for a trait



Multiple Alleles = More than 2 alleles possible for a trait

1. A man with blood type A and a woman with blood type O, have a child.  
      Is it possible for their child to have blood type O?


2. A man with blood type AB and a woman with blood type A, have a child.  
     What are the possible blood types of their children?
3. A man with blood type O and a woman with blood type AB, have a child.  
      What are the possible blood types of their children?

4. A man with blood type A and a woman with blood type B, have a child. 
            If they both are heterozygous, what are the possible blood types of their children?

5. Which cross could produce a child with type O blood?  
      A. IAi ×IB IB            B. IAIA ×IBi         C. IAIB ×ii         D.  IAi × IB i 

6. 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: _______        Father’s genotype: _______

b. Baby’s genotype:  ______ or ________

c. Punnett square showing all possible genotypes for children produced by this couple

d. Was the baby switched?
Sex-Linked Traits = Affects the “X”
    Colorblindness


                                             Hemophilia
	            Normal Female   
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	        Normal Female
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	          Normal Male
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	           Female Carrier
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	       Female Carrier
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	  Female with Colorblindness

             [image: image14.jpg]



   


	    Male with Colorblindness
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	   Female with Hemophilia
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	     Male with Hemophilia
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Sex-Linked Traits = Affects the “X”
1. Colorblindness is a recessive sex-linked disorder.  If a colorblind male has a 
child with a woman that is not a carrier nor colorblind.  What is the probability 
that their children will be colorblind?


2. Hemophilia is a recessive sex-linked disorder.  If a healthy male has a child 
with a woman that is a carrier, what is the probability that their child will have hemophilia?


3. If a man with hemophilia has a child with a woman that is a carrier, what is the 
probability that their child will be a carrier?

4. If a man with normal vision has a child with a woman that is a carrier for colorblindness, 
what is the probability that their child will be a carrier?


5. Most sex-linked, recessive traits– including hemophilia and color blindness–appear in males. 
This phenomenon is best explained by which statement?

A. Males have an X chromosome with dominant genes.

B. Most of the genes on the X and Y chromosomes of males are recessive.

C. In males, the recessive sex-linked genes appear only on the Y chromosome.

D. In males, the Y chromosome lacks the genes needed to mask the recessive genes on the X chromosome.

6. In humans, normal color vision (N) is dominant over color blindness (n). A man and woman with normal color vision produced two colorblind sons and two daughters with normal vision. Choose from the diagram the correct parental genotypes.    

A. XNY and XNXN      B. XNY and XNXn      C. XnY and XNXN      D. XnY and XnXn 

7. A man with normal color vision married a woman with normal color vision whose father was colorblind. 
Their chance of having a colorblind daughter is:   A. 0%     B. 25%    C. 75%    D. 100%
Pedigree Symbol Key


 


 = Male


      = Female








= marriage


 


 = Affected Male

      = Affected Female




 = Carrier Male

      = Carrier Female






= offspring/children
















= twins























= deceased (dead)
Mr. Smith (A1) has hemophilia (a recessive sex-linked disorder) but Mrs. Smith (A2) does not and is not a carrier. Mr. Jones (A3) does not have hemophilia and neither does Mrs. Jones (A4) who is also not a carrier. One of the Smith daughters (B1) marries one of the Jones sons (B2) and half of their male children (C1) have hemophilia.  Using this information, complete the pedigree below.
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