Genetics Review
For the following fill in the blank questions, use these terms:

heterozygous

allele

co-dominance 
         incomplete dominance       
germ cell

sex-linked 
homozygous 

phenotype 

genotype 
somatic cell 

1. An alternate form of a gene. __________

2. Recessive trait shows through dominant trait. Heterzygote has blend of both traits. _____________________

3. Both alleles are the same._______________________

4. Type of cell that produces gametes or sex cells.  ___________________________

5. A trait is found on X or Y only. Usually it is seen more in a specific gender.______________

6. Physical look of an organism.____________

7.  Both traits are seen in heterozygote. Traits are equally dominant.____________________

8. Both the alleles are different._______________________________

9. What the genes actually say.____________________________

10. Type of cell that produces body cells. __________________________________

11. Which of the following mutations would have the greatest effect on the organism?


A.  frameshift mutation


B.  silent mutation


C.  point missense mutation

D.  point nonsense mutation

12. Sickle cell anemia, a homozygous disease that changes the shape of red blood cells, occurs because of a:


A.  chromosomal mutation

B.  insertion of 2 nucleotides


C.  point mutation in 1 codon

D.   deletion of 1 nucleotide

13. In pea plants, yellow seeds (Y) are dominant and green seeds (y) are recessive. A pea plant with yellow seeds is crossed with a pea plant with green seeds. The resulting offspring have about equal numbers of yellow and green seeded plants. What are the genotypes of the parents?

14. A dog with white fur mates with a dog with brown fur. Their offspring have white fur with brown spots. This would be an example of:


A. co-dominance


B. chromosomal mutation


C. point mutation


D. incomplete dominance

15. Mary’s mother is a carrier for colorblindness which is a sex-linked trait. Her father, however, is not colorblind. 
a. Is Mary colorblind? Why or why not?   ​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​


b. What are Mary’s possible genotypes?

16. In humans widow’s peak (W) is dominant over straight hairline (w). A heterozygous man for

this trait marries a woman who is also heterozygous.
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Examine the following pedigree chart of color-blindness. In humans, color blindness is caused
by 2 recessive sex-linked allele On the diagram, label the genotypes of the individuals 1-16.
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a. List possible genotypes of their offspring.

b. List the phenotypic ratio for their children.
17.  Baldness is a sex-linked trait. What parental genotypes could produce a bald woman?  (H = normal hair, and h = bald)

A.  XHXH x XhY

B. XHXh x XHY


C. XHXh x XhY

D. XhXh x XHY

18. In humans a disease called Phenylketonuria (PKU) is caused by a recessive allele. People with this allele have a defective enzyme and cannot break down the amino acid phenylalanine. This disease can result in mental retardation or death. Let “E” represent the normal enzyme. In humans another condition called galactose intolerance or galactosemia is also caused by a recessive allele. Let “G” represent the normal allele for galactose digestion. In both diseases, normal is dominant over recessive. 

a. If two adults were heterozygous for both traits (EeGg), what are the chances of having a child that is completely normal? 


b. Has just PKU? 

c. Has just galactosemia? 
d. Has both diseases?

19. In the 1950’s, a young woman sued film star/director Charlie Chaplin for parental support of her illegitimate child. Charlie Chaplin’s blood type was already on record as type AB. The mother of the child had type A and her son had type O blood.

a. Complete a Punnett square for the possible cross of Charlie and the mother.

b. The judge ruled in favor of the mother and ordered Charlie Chaplin to pay child support costs of the child. Was the judge correct in his decision based on blood typing evidence? Explain why or why not. Refer to any Punnett squares to support your answer.

20. Oompas Loompas generally have orange faces (according to the movie), which is caused by a dominant gene. The recessive condition results in a blue face.  Complete a punnett square for a cross between a blue faced male and a heterozygous female. What percentage of their children will have a blue face? 
Use the figure below for questions 11-15.

21. Is this trait autosomal or sex-linked? Explain your reasoning.

22. What is the genotype for person 5 if this trait is recessive?

23. What is the genotype for person 7 if this trait is recessive?

24. What is the sex of person 9? 

25.  What is the sex of person 3?

26. A blue-eyed man (1) whose parents were brown eyed (2 & 3), marries a brown eyed woman (4), whose father was brown eyed (5) and whose mother (6) was blue eyed. They have one female child who is blue eyed (7). Blue eyes are recessive.

Make a pedigree chart based on the above information. Label the genotypes of each person. 

27. Gregor Mendel is mating two plants: one plant has yellow flowers and the other plant has blue flowers.  If yellow flowers are incompletely dominant to blue flowers, what will the phenotype of the offspring be?
28. Freckles are dominant (F), whereas not having any freckles (f) is recessive. Dimples are dominant (D) and not having dimples (d) is recessive. A woman who does not have freckles or dimples marries a man whose genotype is FFDd. What percentage of their children will have freckles but no dimples?

29. Which of the following is an example of a frameshift mutation? 
Original DNA sequence:   TGATCAGGACTTACA


A. TGATCAGGACGTACA


B. TGATCAGGACTATACA
C. TGCTCAGGACTTACA


D. TGATGAGGACTTACA
30. If a mouse has the genotype GgNn, what are the possible genetic combinations that could be present in a single egg or sperm cell?
A. GN only



B. Gn, GN, gN

C. GN, gn



D. GN, gn, gN and Gn

31. A recessive sex-linked disease that impairs the body’s ability to clot when cut is called:

A. Sickle Cell Anemia


B. Tay-sachs disease


C. Hemophilia



D.  Huntington’s disease

32.  Would a gene mutation or a chromosomal mutation be more severe in an organism? Explain why with evidence. 

33.  A pea plant that is homozygous for short and green is crossed with another pea plant that is homozygous for tall and white. What percentage of the F2 generation will be short and white?


34.  . In humans, being right-handed (R) is dominant over being left handed (r), and normal vision is dominant over color blindness (which is sex-linked). Two right-handed parents with normal vision have a son who is left-handed and color-blind.  Determine the genotypes of the son and both parents. 
Son: 


Mom: 


Dad:
35. A man who is left-handed and colorblind marries a woman that is heterozygous for right-handedness and is a carrier of color-blindness. What are the chances that they will have a daughter that is right-handed and colorblind?
P: ___________ x  ______________
T: tall


t: short


G: green


g: white








