Advanced Animal Breeding

Study Questions 1
Q1. in the human M-N blood groups, group M are homozygous for the M gene, group N are homozygous for the allele N, and group MN are heterozygous. Blood-typing of Eskimos in East Greenland and of Icelanders gave the following numbers of the three groups:

                             M                           MN                       N

Greenland           475                           89                         5

Iceland                233                         385                       129 

1) Calculate the gene frequency in each population.

2) Do the observed numbers agree with the Hardy-Weinberg expectations based on the observed gene frequencies?

Q2. An experimental population of Drosophila melanogaster is started with 75 bw/bw and 25 bw+/bw+ females, and 10 bw/bw and 40 bw+/bw+ males. What will be the genotypic frequencies in the F1 and F2, and the following generations assuming random mating and assuming all genotypes reproduce equally effectively? The bw locus is autosomal.
Q3. Samples of two separate randomly mating populations gave the following genotype frequencies at the Adh locus:
Genotype                      FF                           FS                            SS        TOTAL

Population 1                100                          280                           220          600

Population 2                250                          140                            10           400

Assume the populations from which the samples were taken are infinitely large. If the populations exchange migrants at a rate of 15% in each generation, what will be the frequency of the F allele in each population the following generation? What will be the equilibrium frequency of the F allele? 
Q4. Red coat color in many breeds of cattle is due to a single recessive gene. Friesians are normally black, but red calves are born with frequency of about 5 per thousand. If all breeders of Friesians killed all red calves over a period of 10 generations, what would be the frequency of red calves at the end, assuming mutation to be negligible?  

Q5. A1 and A2 are incompletely dominant alleles in H-W equilibrium and the gene frequency of A2 is 0.4. Relative to the A1A1 genotype, the fitness of the heterozygote is 0.9 and the fitness of the A2A2 genotype is 0.8. What will be the gene frequency of A2 after one generation of selection? 

Q6. Use the following information of numbers of individuals in two successive generations of each of three genotypes to calculate s (the coefficient of selection). What will be the gene frequency in generation 3?

GENOTYPE                    A1A1                     A1A2                    A2A2         TOTAL

G1                                    140                          193                        67                400

G2                                    118                          202                        80                400   
Q7. Two selectively neutral alleles in mice determine the haemoglobin type “single” or “diffuse”. A random bred strain, in which the frequency of the “single” allele is 0.25, is subdivided into many sublines. Each subline is maintained with an effective number of 12 breeding individuals over a period of 5 generations.

i) What is the expected variance of gene frequency between the sublines?

ii) What are the expected genotype frequencies in the population as a whole?
Q8. Suppose that a 2-allele electrophoretic variant (gene) was classified in sheep from samples collected over a large area and the following genotype frequencies were found in the sample as a whole:

Genotype                     A1A1                  A1A2                      A2A2 

Frequency                    0.468                   0.364                       0.168

i) Suppose further that the population was seen to be subdivided into local groups so widely separated that little migration between them was possible. What is the inbreeding coefficient indicated by the genotype frequencies?

ii) Possibly the subdivision of the population dated from the introduction of sheep to the area about 10 generations ago. What would be the effective population size of the groups assuming them to be all roughly equal?               
