Problem session 7/Drift

42. Tristan da Cunhan saarta alkoi asuttaa pieni populaatio ranskalaisia 1800-luvun alussa (St. Helenan saarelle sijoitetun Napoleonin vartioimista varten: katso karttaa ja arvioi toimen järkevyys). Populaatio oli pieni, oleta että 20, ja sen jälkeen on kulunut kymmenen sukupolvea. Mikä olisi nyt sukusiitoskerroin, jos pariutuminen on ollut umpimähkäistä. Oletetaan, että aluksi ei ollut sukusiitosta. 

A small French population colonized the island of Tristan da Cunha in the beginning of 1800´s. The initial population was small, assume 20 individuals, and since then 10 generations has passed. What is the inbreeding coefficient now, if there were no migration and mating has been random? Assume that there was no inbreeding initially.

105. Think about a situation where a haploid population size is 4. You start with a situation of 1 A allele and 3 small a alleles. What is the probability that in the next generation, a population (of similar size), will have 4 A- alleles?  What about 4 a-alleles?  (Use lecture notes to find help).

102. Consider a situation where an initially large population is reduced, e.g. a plant breeder chooses to start a plantation of a tropical orchid with just two individuals, another picks 10 individuals. How much of the original heterozygosity to you expect to remain after the first generation (in each case).
Consider further the case of starting with two plants. One breeder has big problems making the plants grow and the population size remains small, at 2 plants for a further 5 generations, one expands to 100 plants. How much will be left of the heterozygosity after these five generations (in each case). What will the inbreeding coefficient be after 5 generations for the population that remained small?

104. Draw a coalescent tree with using a population size N=3 (diploids, six sequences). Calculate the total length of the tree and the time to the most recent common ancestor (MRCA). (For computations of most recent common ancestor or size of tree, assume n=5). Look at lecture notes.

42. 0.224

105. 0.00391, 0.31641
102. 0.237, 0.975, 0.763

104. 25, 9.6
