OR072: Assignment #2

Suppose we consider 4 traits in dogs: the pair “long-legged/short-legged’’ and the pair “pointy-eared/flap-eared”.  “Long-leggedness” and “pointy-earedness” are the dominant traits in each pair.  

1. Write genotype polynomials of a pure “long-legged, flap-eared” dog and of a pure “short-legged, pointy-eared” dog.  What will the offspring be of a mating between these types, and what will be their phenotypes?  Write the genotype polynomial for the offspring.

2. Give the polynomial corresponding to mating two of these offspring.  Expand this polynomial, and determine from this the percentage of each offspring genotype, and of each phenotype.  

3. Suppose we start with a population of 20% pure “long-legged, flap-eared” dogs and 80% pure “short-legged, pointy-eared” dogs.  Determine algebraically the proportion of each genotype and each phenotype in the next generation.  (Write down each of the polynomials as we did in class.  These will be very simple.)

4. Set up the scenario for Problem 3 in IDEAS.  Use Format Fractional and check the gener. 1 fractions with your answer in Problem 3.  Now run the generations out by repeatedly hitting the Next Generation button until the fractions stop changing.  (This may take a while.   Hint: The denominators will eventually all be 625.)  Give the long-term fraction of each genotype, and of each phenotype.  

5. Suppose “long-legged”, “short-legged”, “pointy-eared”, and “flap-eared” dogs have on average 5, 1, 2, and 4 offspring surviving to adulthood, respectively.  Again mate two of the offspring found in Problem 1.  Algebraically compute the percentage of each genotype, and the percentage of each phenotype, for adult dogs in the next generation.  You should show your work, but you may use IDEAS to check your answer.  

6. Now use IDEAS to continue running the generations out in the scenario in Problem 5 for 25 generations (use the Format Decimal).  What is are the percentages of each genotype and phenotype at this stage?  What is your prediction for the long-term population distribution of dogs if this trend continues?

