1. The pattern of coat coloration in dogs is determines by the alleles of a single gene, with S (solid) being dominant over s (spotted). Black coat color is determined by the dominant allele A of a second, independently assorting gene pair, and tan by homozygosity for the recessive allele, a. A female having a solid tan coat is mated with a male having a solid black coat and produces a litter of six pups. The phenotypes of the pups are 2 solid tan, 2 solid black, 1 spotted black. What are the genotypes of the parents?
2. What is expected probability that is we toss a coin three times, we will get heads all three times? Show work.

3. Suppose that gene “d” is sex linked (on the X chromosome), recessive and lethal. A man married a woman who was heterozygous for the gene.  If this couple had many normal children, what would be the predicted sex ratio of these children? Show work?

4. A common squash in Texas is the Yellow crooked neck squash.  This fruit is a source of vitamin A.B, and C.  It also contains calcium and iron.  Yellow colored squash is recessive to white colored squash. If a yellow male squash is crossed with a heterozygous female white-squash, what are the predicted genotypes and phenotypes of offspring? 

5. In humans, there is a gene that controls formation (or lack thereof) of muscles in the tongue that allow people with those muscles to roll their tongues, while people who lack those muscles cannot roll their tongues. The ability to roll one’s tongue is dominant over non-rolling. The ability to taste certain substances is also genetically controlled. For example, there is a substance called phenylthiocarbamate (PTC for short), which some people can taste (the dominant trait), while others cannot (the recessive trait). The biological supply companies actually sell a special kind of tissue paper impregnated with PTC so students studying genetics can try tasting it to see if they are tasters or non-tasters. To people who are tasters, the paper tastes very bitter, but to non-tasters, it just tastes like paper. Let’s let R represent tongue-rolling, r represent a non-roller, T represent ability to taste PTC, and t represent non-tasting. 

Suppose a woman who is both a homozygous tongue-roller and a non-PTC-taster marries a man who is a heterozygous tongue-roller and is a PTC taster, and they have three children: a homozygous tongue-roller who is also a PTC taster, a heterozygous tongue-roller who is also a taster, and a heterozygous tongue-roller who is a non-taster. If these parents would have a bunch more children so that they had 12 in all, how many of those 12 would you expect to be non-tasters who are homozygous for tongue-rolling?

6. Some genes have more than two alleles. One of the best-known examples is the gene that is referred to as the “ABO Blood Group,” which actually has quite a number of alleles. However, we will discuss/consider only the three most-common of these. This gene codes for the structure of a certain antigen on the surface of our RBCs. The three alleles we will work with are symbolized by IA, IB, and i. However, keep in mind that a person can only have two alleles, two copies of a gene. Thus, the possible genotypes are IAIA, IAi, IBIB, IBi, IAIB, or ii. (Sometimes, you will see these simplified as AA, AO, BB, BO, AB, and OO, but that does make it harder to remember that these are all alleles for the same gene.) 

The allele, IA, codes for, “make type A antigen,” the allele IB codes for, “make type B antigen,” and (to simplify things somewhat) the i allele codes for, “I don’t know how to make either A or B.” Thus, both IAIA and IAi individuals receive instructions to “make type A antigen,” and both IBIB and IBi individuals receive instructions to “make type B antigen.” Individuals who are IAIB receive two sets of instructions: “make type A” and “make type B,” so they have both the A and B forms of that antigen on the surface of their RBCs. People who are ii don’t have any instructions to make either A or B, so by “default” they make what we refer to as type O antigens. Since both IA and IB code for “make something” whereas i codes for, “I don’t know how, therefore, both IA and IB are dominant over i. However, since both IA and IA code for “make something,” neither of them is dominant over the other. Thus we say that IA and IB are codominant over i. 

Suppose a person with type A blood and a person with type B blood get married. What are the possible genotypes their children could have? 

