Genetics Exercises[footnoteRef:1] [1:  Answers on page 4.] 

1. Mendel's Law of Independent Assortment has its physical basis in which phase of the cell cycle?
a) the separation of homologous chromosome pairs in anaphase I of meiosis
b) the orientation of homologous chromosome pairs in metaphase I of meiosis
c) the orientation of homologous chromosome pairs in metaphase II of meiosis
d) the separation of homologous chromosome pairs in anaphase II of meiosis
e) the orientation of homologous chromosome pairs in metaphase of mitosis
2. Carrie’s sister has the recessive disorder phenylketonuria. Neither Carrie nor either of her parents displays symptoms of this disorder. Carrie ends up marrying a man who knows that he is a carrier for phenylketonuria. What is the chance that Carrie’s first child will have the disorder?
a) 1/2
b) 1/12
c) 1/6
d) 1/4
e) There is not enough information to answer the question.

3. In pea plants, the allele for purple flower color is dominant to the allele for white flower color. If you were to perform a test cross to determine the genotype of a purple-flowered plant, what would you expect the phenotypic ratio of purple-flowered to white-flowered progeny to be if the plant is homozygous? And what would you expect if the plant is heterozygous?
a) If the purple-flowered plant is homozygous, then the progeny would all have purple flowers; if the purple-flowered plant is heterozygous, then the progeny would have purple to white flowers in a 1:1 ratio.
b) If the purple-flowered plant is homozygous, than the progeny would all have white flowers; if the purple-flowered plant is heterozygous, then the progeny would have purple to white flowers in a 1:1 ratio.
c) If the purple-flowered plant is homozygous, than the progeny would have purple to white flowers in a 1:3 ratio; if the purple-flowered plant is heterozygous, then the progeny would have purple to white flowers in a 1:1 ratio.
d) If the purple-flowered plant is homozygous, than the progeny would all have purple flowers; if the purple-flowered plant is heterozygous, then the progeny would have purple to white flowers in a 3:1 ratio.
e) If the purple-flowered plant is homozygous, than the progeny would have purple to white flowers in a 1:3 ratio; if the purple-flowered plant is heterozygous, then the progeny would have purple to white flowers in a 1:3 ratio.

[bookmark: _GoBack]4. Pedram and Monica are both heterozygous for the widow’s peak trait. Individuals who have two copies of the widow’s peak allele exhibit a sharp, pointed hairline. What is the probability that the couple’s first three children will all have sharp, pointed hairline?
a) 1/4
b) 1/12
c) 1/64
d) 1/3
e) 3/4

5. A man with the autosomal recessive disorder phenylketonuria (PKU) and a woman without PKU have a son named Peter, who does not have PKU. Peter is curious about whether his mother is a carrier for PKU. Which of the following facts would allow him to know?
a) Peter’s own daughter has PKU.
b) Peter submits his own blood sample to a local genotyping lab, which establishes that he is a carrier for PKU.
c) Peter’s maternal grandmother does not have PKU.
d) Peter’s maternal grandfather has PKU.
e) Peter's paternal grandfather does not have PKU.

6. A plant had the genotype FfGgHh. If 2 such plants were crossed:
	a) What proportion would show the dominant phenotype F?
	b) What proportion would show the recessive phenotype for all 3 loci?
7. In humans, polydactyly is due to a dominant allele and results in extra fingers and/or toes. Phenylketonuria (PKU) is recessive and is a condition due to a disorder in the metabolism of the amino acid phenylalanine. Unless given a special diet as infants, people with PKU may have varying levels of mental disorders. A man who has neither condition but whose father has PKU and a woman with polydactyly like her father but without the PKU allele wonder what the probability is of having a child with both conditions. What about with one of these conditions?
8. A cross in chickens involved the diplopodia and “naked neck” loci. Diplopodia is a recessive mutation that results in extra bones in the wings and feet, a shortened beak, and an inability to hatch because they are unable to peck their way out of the shell. The “naked neck” trait is caused by a recessive mutation that results in loss of feathers on the neck. The offspring included 81 normal, 4 with naked neck and diplopodia, 22 with naked neck and 34 with diplopodia. What were the genotypes and phenotypes of the parents?
9. Mrs. Idengaku was one of 2 mothers in a maternity ward. When she was given baby #1, she denied that it was hers, claiming baby #2 instead. Another mother also claimed baby #2. Mrs. Idengaku is blood type O. Baby #1 is A, and baby #2 is O. Unfortunately, Mr. Idengaku died just before the baby was born, so we can’t find out his phenotype or genotype., but the Idengaku family has 3 other children whose phenotypes are known. Keiko is A, Tohru is B, and Kenichi is B. Who is right, Mrs. Idengaku or the other mother? What is your reasoning?
10. A heterozygous, but phenotypically wild-type fruit fly (gray body and normal wings) was mated to a black fly with vestigial wings. The offspring had the following phenotypic distribution: wild type 720; black-vestigial 780; black-normal 280; gray-vestigial 220. What conclusion is likely from these results?
	a) Black and vestigial loci assort independently.
	b)Black and vestigial loci are allelic
	c) Epistasis has modified a 9:3:3:1 ratio
	d) Black and vestigial loci are linked with a frequency of recombination of 25%.
	e) Black and vestigial loci are linked with a frequency of recombination of 75%.




11. Hemophilia in humans is due to an X-chromosome mutation. What will be the results of mating between a normal, non-carrier female and a hemophilac male? 
	A. 
	half of daughters are normal and half of sons are hemophilic. 

	B. 
	all sons are normal and all daughters are carriers. 

	C. 
	half of sons are normal and half are hemophilic; all daughters are carriers. 

	D. 
	all daughters are normal and all sons are carriers.

	E. 
	half of daughters are hemophilic and half of daughters are carriers; all sons are normal.



12. Suppose that gene b is X-linked, recessive and lethal when it is not masked b y the dominant allele. A man marries a woman who is heterozygous fo r this gene. If this couple have many normal children what would be the predicted sex ratio of these children? 

13. A man and his wife both have normal color vision, but their daughter has red-green colorblindness, an X-Iinked  recessive trait. The man sues his wife for divorce on grounds of infidelity. Can genetics provide evidence supporting his case?

14.  a- What is the most likely mode of inheritance for this pedigree?
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b- Give the genotypes of individuals  6-8 in the following table using the letter ”A”. Use the uppercase letter to represent the dominant allele and lowercase letter to represent the recessive allele. 
	Individual
	Genotype

	6
	

	7
	

	8
	



c- If Individuals 6 and 7 have another daughter what are the chances that she will be affected?


Answers
1. b
2. c
3. a
4. c
5. d
6. a) ¾; b) 1/64
7. None of the children will have both conditions. Half of the offspring are expected to have polydactyly.
8. The ratio is almost 9:3:3:1, therefore, it is a dihybrid cross (DdNn x DdNn)
9. Keiko is IAi and Tohru is IBi. Therefore, Mr. Idengaku was IAIB (blood type AB). The Idengaku family cannot have a child with blood type O (ii), so Mrs. Idengaku is mistaken.
10. d

11. B

12. 2 females: 1 male.

13. Yes, since a normal male can only produce carrier females.

14. a- Autosomal dominant; b- #6: Aa; #7: Aa; #8: aa; c- ¾.
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