Class Activity # 11                                                                                               SCI 1300 


Names:__________________________________________________________


__________________________________________________________

You will analyze a one-locus two-allele model with natural selection, using the spreadsheet “Dynamical Hardy-Weinberg.xls”. There are three genotypes: Red tulips (RR), blue tulips (BB), and the mixed genotype RB leading to a violet tulip. A higher ‘relative survival rate’ of a genotype relative to the other genotypes means that this genotype is more likely to reproduce.

You will investigate two of the three principal cases.

· Case 1: The mixed genotype (RB) has a higher relative survival rate than the two pure types (RR) and (BB).

· Case 2: One of the pure types, let’s say (RR) has the highest relative survival rate, while the other pure type (BB) has the least relative survival rate of the three genotypes.

· Case 3: The mixed genotype (RB) has the least relative survival rate among the three genotypes.

1. Consider the Case 1 scenario with survival rates 1.00 for (RR), 1.09 for (RB) and 1.03 for (BB). 

· What happens in the long run to the allele ratio? 

· Does the long-term behavior depend on the choice of your initial allele ratio?

· Recall that an equilibrium is an allele ratio that is constant over time - the allele ratio graph will show two horizontal lines. In this particular case there are three allele ratios that form equilibriums. Find these three allele ratios. (Two of them are ‘trivial’ and not very interesting.)

· Consider a different Case 1 scenario of your choice. Describe the similarities and differences to the first example.

2. Consider the Case 2  scenario with survival rates 1.00 for (RR), 0.90 for (RB) and 0.80 for (BB).

· What happens in the long run to the allele ratio? 

· Does the long-term behavior in this case depend on the choice of your initial allele ratio?

· In this particular case there are two allele ratios that form equilibriums. Find these allele ratios. 

· Consider a different Case 2 scenario of your choice. Describe the similarities and differences to the previous example.
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