Genome evolution – Ex 5





Due: July 1st
Work independently, or in pairs. You can use any available resource (books, papers, the web), but please cite what you use. 
1. Develop a parsimony algorithm for a continuous trait. You are given a fixed phylogenetic tree, and an observed real value on each extant species. The algorithm must compute an assignment of values to the ancestral nodes such that the total difference over all lineages will be minimized.
2. Use the Halpren Bruno equations developed in class to predict the rate of substitutions at a binding site of size 4 with a PWM that equals A everywhere with probability 0.79 (and the other nucleotides with probability 0.07). Assume the rate of mutations is uniform.
3. Simulate a population of the binding sites in question A (4bp, and use 1 flanking bp at each side) given fitness that is proportional to the PWM energy (log p). Compute the distribution of fitness in your population for three regimes: a) no selection, but mutation  rates that mutate any nucleotide to A five time faster than other nucleotides b) selection c) mutation rates that are 5 times higher in the presence of A's at both sides of the locus and are uniform otherwise.
Good luck!







