Genome evolution – Ex 2





Due: May 2
Work independently, or in pairs. You can use any available resource (books, papers, the web), but please cite what you use. 
1. Assume a genome have 3 million loci, and that each of these loci is currently optimal, with each alternative allele having a selection coefficient of some small s<0. After sufficiently long evolution in this fixed landscape, with a fixed population of size 1000, how many of the loci are expected to be optimal? (assume recombination is so efficient that there is no linkage at all, and a mutation rate of 10e-5 per locus per generation. Also assume that the selection coefficient of each locus is independent of the other loci)
2. A gene with 10000 loci is evolving in a regime with a fixed mutation rate u. You sample 20 individuals. What is the expected number of segregating sites according to the infinite sites mode? Now assume that each locus have a selection coefficient of some small s<0. What is the expected number of segregating sites now? (Use simulation or an approximated model).
3. Now assume that the scenario is as before, but there is perfect linkage between all of the loci. How many of the loci are expected to be optimal now? You can use simulation or some approximated model. 
4. Compute the exponential of the matrix:  
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Good luck!
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