Practice Genetics Problems

Monohybrid 

1. In pea plants, spherical seeds (S) are dominant to dented seeds (s). In a genetic cross of two plants that are heterozygous for the seed shape trait, what would be the genotype and phenotype ratios?
2. In dogs, barking is dominant over non-barking.  Give genotype and phenotype ratios for each of the following:


a. Cross a homozygous non-barking dog with a heterozygous dog


b. Cross two heterozygous dogs.

3. In dogs, there is a hereditary deafness caused by a recessive gene, “d.” A kennel owner has a male dog that she wants to use for breeding purposes if possible. The dog can hear, so the owner knows his genotype is either DD or Dd. If the dog’s genotype is Dd, the owner does not wish to use him for breeding so that the deafness gene will not be passed on. This can be tested by breeding the dog to a deaf female (dd). Draw the Punnett squares to illustrate these two possible crosses. In each case, what percentage/how many of the offspring would be expected to be hearing? deaf? How could you tell the genotype of this male dog? Also, using Punnett square(s), show how two hearing dogs could produce deaf offspring.

4. In humans, brown eyes (B) are dominant over blue (b). A brown-eyed man marries a blue-eyed woman and they have three children, two of whom are brown-eyed and one of whom is blue-eyed. Draw the Punnett square that illustrates this marriage. What is the man’s genotype? What are the genotypes of the children?

5. Huntington’s disease is caused by a dominant allele.  If one parent is heterozygous for the Huntington’s allele and one parent is homozygous recessive, what is the probability that their child will have the disease?

Dihybrid
6. A pea plant is heterozygous for both seed shape and seed color. Yellow is dominant to green and wrinkled is dominant to smooth.  Give the genotype and phenotype ratios of the offspring that you would expect from two plants that are heterozygous for both characteristics. 
7. In tomatoes, red fruit is dominant over yellow and tall fruit is dominant over short. Cross a plant that is heterozygous for color and homozygous dominant for height with a plant that is yellow and heterozygous for height.  Do the F1 and give phenotypes and genotypes.

8. In watermelons, the genes for green color and short shape are dominant over their allele for striped color and long shape.  Suppose a plant long shaped and heterozygous for color is crossed with a heterozygous shaped watermelon, homozygous for green color.   a) Do phenotypes and genotypes.  b) What is the probability (write as a fraction) of getting a short shaped green watermelon?  
9. In bighorn sheep, curved horns are dominant over short and white coat is dominant over brown.  Cross a sheep that has short horns and is homozygous dominant for coat with a sheep that is homozygous dominant for horns and brown.  What would be the genotypes and phenotypes?

10. Brown eyes and Huntington’s disease are dominant traits.  Blue eyes and normal (no disease) are recessive.  One parent is heterozygous for Huntington’s and heterozygous for brown eyes.  The other parent does not have the disease and has blue eyes.  What is the likelihood that they will have a blue- eyed, healthy baby  (no disease)? 

Sex linked
11. Females have two X chromosomes, which can be represented by XX. Males have one X and one Y chromosome, so we say they are XY. Draw the Punnett square for the previous problem also keeping track of the sex of the various individuals. The two brown-eyed children are one girl and one boy; the blue-eyed child is a boy. 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 blue-eyed girls? If the first brown-eyed daughter marries a heterozygous brown-eyed man, draw the Punnett square that predicts what their children will be.

12. In a cross between a white-eyed female fruit fly and red-eyed male, what percent of the female offspring will have white eyes? (White eyes are X-linked, recessive) 

13. Cross the resultant F1 generation from the previous problem.  Give the genotype and phenotype ratios of the F2 offspring. 
Codominance /Incomplete dominance 
14. When red and white snapdragons are crossed, all of the offspring are pink.  If you cross two pink flowered plants what would you expect for the genotype and phenotype ratios of the offspring?
15. When red and white cattle are crossed, roan cattle with red and white patches result.  Predict the genotype and phenotype ratios that you would expect from crossing a white cow with a heterozygous bull.  

