Johnson/Losos

The Living World, Sixth Edition

Answers to Additional Genetics Problems, Chapter 11, page 216
     1. 
a.  In a cross of two heterozygous chickens, there would be a 25% chance that an offspring would be homozygous recessive and express the silky trait. In a cross that produced 108 offspring, 25% or 1/4 would be expected to be silky, or 27 chickens. The remaining 81 chickens would be normal.  b. A test cross would be the best mating to determine if a normal bird was homozygous or heterozygous for the silky trait. If a cross of the normal bird with a bird that was silky (homozygous recessive) produced no silky birds, the normal feathered bird was homozygous dominate. If the cross produced some offspring that were silky, the normal feathered bird was heterozygous for the silky trait. Approximately half of the offspring in this cross would be expected to be silky.
2. 
Somewhere in your herd you have cows and bulls that are not homozygous for the dominant gene "polled." Since you have many cows and probably only one or some small number of bulls, it would make sense to concentrate on the bulls. If you have only homozygous "polled" bulls, you could never produce a horned offspring regardless of the genotype of the mother. The most expedient thing to do would be to keep track of the matings and the phenotype of the offspring resulting from these matings and render ineffective any bull found to produce horned offspring. 

3.
It would not be possible on the basis of the information presented to substantiate a claim of infidelity. You do not know if the woolly trait is the result of a single gene product, or even if the trait is dominant or recessive. Assuming for the moment that it was the effect of a single dominant allele W, the man would still be a heterozygote for the gene and, when mated to a recessive homozygous female, would expect to produce woolly-headed offspring only one-half the time. 

     4. 
Based on this information, one can conclude that brachydactyly is dominant trait. If it were a recessive trait, only present in people who are homozygous recessive, the inheritance pattern of offspring of a brachydactyl person and a normal person would be less than half. It would only be half if all of the normal people were heterozygous for the trait, and because the trait is rare, it is not likely that the entire population of normal people carry the recessive gene.  The proportion of offspring being brachydactylous between a mating of two brachydactyl people would depend on the genotypes of the parents. A brachydactyl person could be homozygous dominant or heterozygous and still exhibit the trait. If at least one of the parents was homozygous dominant, all of the offspring would be brachydactylous. If both parents were heterozygous, 3/4 of the offspring would be brachydactylous and 1/4 would be normal.

5. 
Albinism, a, is a recessive gene. If heterozygotes mated you would have the following:  
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Clearly one-fourth would be expected to be albinos. 

6. 
The best thing to do would be to mate the racehorse to several mares homozygous for the recessive gene that causes the brittle bones. Half of the offspring would be expected to have brittle bones if the racehorse were a heterozygous carrier of the disease gene. Although you could never be 100% certain your horse was not a carrier, you could reduce the probability to a reasonable level.  

7. 
Breed the fly to one from the white-eyed stock. If half of the offspring are white-eyed, then your fly is a heterozygote. 

8. 
a. It could have originated as a mutation in his germ cell line. b. Since their son Alexis was a hemophiliac, the disease almost certainly originated with Alexandra; Nicholas II would have contributed only a silent Y-chromosome to Alexis’s genome. There is a 50% chance that Anastasia was a carrier. 

9. 
Let a=albino. The genotype of the father is Aa. 

10. It would be very difficult to establish negligence, especially if the child is a boy. If the child's maternal grandmother was a carrier, there's a 50:50 chance that the mother is a carrier. If the mother is a carrier, there's a 50:50 chance that a boy will express the disease. One would be suspicious about the causes of Duchenne muscular dystrophy in a girl. In the first place, symptomatic males may not live to reproductive age, and it would be rare for a symptomatic male to be virile. A symptomatic girl from a nonsymptomatic father could result from a genetic anomaly in the father, or from a mutation unrelated to radiation. The case for mutation on the job is clearly stronger for the girl, but very weak in either case. 

