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  Case Study 1


Part 4—Inheritance of traits continued
“Alright,” Olga began, “so factor viii deficiency is sex-linked because it only affects men. Does it require the presence of testosterone or something like that?”

“No, but there are many traits that do depend on the presence or absence of sex hormones. We call them sex-influenced traits. Sex-linked traits get their name from the fact that the genes that cause them are carried on the X chromosome, which is one of the chromosomes responsible for determining what sex a person will become. Let’s take a look at how factor viii deficiency runs in both your families.”

Questions

1. What are the characteristics of X-linked recessive inheritance?

2. Why does a son never inherit his father’s defective X chromosome?

3. What is required for a woman to display a sex-linked recessive trait?

4. Return to the pedigree drawn earlier for Greg and Olga; mark those persons who are carriers of the factor viii deficiency gene.

5. What is the chance that Olga carries the gene for factor viii deficiency? Calculate the probability that she will pass it to her off spring. Will male children be affected in a different way than female children?

6. What is the chance that Greg carries the factor viii gene? Can he pass the gene on to his sons? His daughters? How will each be affected?
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Genetics Problems Practice
1. With polydactyly, normal number of digits is completely recessive to abnormal number of digits.  Cross two heterozygous parents and give the percentage chances that they will have children that are polydactylous and that have the normal number of fingers.
2. In dogs, wire hair (S) is dominant to smooth (s). In a cross of a heterozygous wire-haired dog with a smooth-haired dog, what will be the genotypes and phenotypes of the F1 generation?

3. In mice, running normally is a dominant trait. Some mice can only run in circles – these are called waltzing mice. If a pair of parent mice have 34 offspring that run normally and 32 offspring that waltz, what are the genotypes and phenotypes of the parents?

4. common grackle is a species of robin-sized blackbirds that are fairly common (hence the name) over most of the United States. Suppose that long tails (L) were dominant to short tails in these birds. A female short-tailed grackle mates with a male long-tailed grackle who had one parent with a long tail and one parent with a short tail. What is the male's genotype? How many of each genotype will be found in the F1 generation (assume 4 offspring)? How many of each phenotype will be found in the F1 generation?

Incomplete Dominance
5. The lubber grasshopper is a very large grasshopper, and is black with red and yellow stripes. Red stripes are expressed from the RR genotype, yellow stripes from the rr genotype, and both from the heterozygous genotype. What will be the phenotypic ratio of the F1 generation resulting from a cross of two grasshoppers, both with red and yellow stripes (red : both : yellow)?
Codominance
6. In cattle, reddish coat color is not completely dominant to white coat color. Heterozygous individuals have coats that are roan colored (ie. reddish, but with spots of white hairs). Predict the phenotypic ratios of offspring when a homozygous white cow is crossed with a roan bull. 

Multiple alleles

Blood type:  There are three blood type alleles – IA, IB and IO. The first two, IA and IB, are both dominant to IO, but are codominant to each other. There are four blood phenotypes:  A, B, AB, and O. 

5. List all the possible genotypes for the four different blood phenotypes.

6. What are the possible phenotypes of the offspring of a person with heterozygous B blood and a person with homozygous A blood? What is the possible chance of having an offspring that has the AB blood phenotype? 

7. Is it possible to have an offspring with O blood from parents with A and B blood phenotypes? How?

Each family description requires a correctly labeled pedigree with genotype table and correctly filled in shapes.

8. Grant had a younger sister, Nanna, who died of cystic fibrosis (autosomal recessive) when she was 22. He is 28 now, has recently gotten married to a woman named Claire, and wants to start a family. However, Claire knows she is a carrier for CF because her two older brothers, who were identical twins, died of it several years ago and she decided to get tested for the disease allele. No one else in Grant’s or Claire’s family has ever gotten the illness. Grant’s and Claire’s parents are still living and are healthy. What is the chance that Grant and Claire will have a child with cystic fibrosis?
9. Margaret has just learned that she has adult polycystic kidney disease (autosomal dominant). Her mother also has the disease, as did her maternal grandfather and his younger brother (both of whom are now dead). As far as Margaret knows, no one else in her extended family has the disease, although she had a sister, Allison, who died in a car accident when she was 16 and might have showed symptoms if she had lived long enough. Margaret is 42 years old and has three children with her husband, Art. Anna is 20, Lydia is 18, and Tom is 15. Her husband’s name is Art. What is the chance that her children will contract adult polycystic kidney disease when they get older?
10. Ray and Elaine were married in 1970. They both had normal vision. They had 2 daughters and then a son. Both daughters, Alicia and Candace, had normal vision and never had any children of their own. The son, Mike, was colorblind. The son married Beth who also had normal vision and they had 2 children of their own, first Greg then Victoria. Victoria was colorblind, but Greg was not. (Colorblindness is a sex-linked recessive trait.).  What is the chance that Mike and Victoria’s next son is color-blind? Why? What is the chance that Mike and Victoria’s next daughter is color-blind? Why? What is the chance that Mike and Victoria’s next child is color-blind? Why?
