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· Source of New Alleles: Mutations
· Spontaneous and heritable change in DNA
· Rare, random errors 
· Deleterious mutations: have a bad effect on the fitness of the individual
· Could be lethal 
· Doesn’t have to be lethal to be deleterious though
· Advantageous mutations: the mutation that causes thicker shells was an advantageous mutation
· Some mutations are selectively neutral too 
· How is so much variation possible if mutations are rare and usually harmful?
· Regulatory regions in the DNA code 
· Homeotic genes regulate the expression of other genes, “on-off switches”
· Mutations in regulatory genes for development can generate new body shapes
· We can take genes from a mouse, insert into fruit fly, and the fruit fly can develop legs in their head, eyes in their back
· The diversity that we see in phenotype ultimately is coming from mutations. New alleles are the result of mutations to that DNA sequence. 
· The Paradox of Genetic Variation
· Shouldn’t selection reduce genetic variation?
· Advantageous mutations should “fix” in a population (‘fixation’)
· Fix means that’s the only allele that is present in the population 
· A population is fixed when there is only one allele present and has a frequency of one. 
· We should expect if we let simulation run for generations the population should fix on the thicker shell thickness. 
· Genetic variation should be temporary, but we haven’t seen all “types” of selection
· A paradox of the uninformed. The info at hand is selection as we seen in should reduce variation, but that is not what happens. 
· There are many things, lots of selection that can cause evolution that maintains variation in the population.
· Selection
· Inheritance pattern of alleles can influence rate of rixation (and therefore degree of variation)
· The speed at which fixation can happened depends on the nature of the inheritance pattern
· The speed it occurs effects the variation we see in the population 
· Selection and fitness is opposite. If selection is 0, fitness is 1. 
· f(B) < 1 when against recessive allele.
· There are still heterozygotes that are black, therefore having the W allele
· Selection against domanint allele will end up in fixation, against recessive you will never get to fixation, no matter how rare it is, will still be in the heterozygotes. So we will maintain variation 
· Selection on Quantitative Traits
· Directional selection
· Fitness increases with phenotype value 
· Mean phenotype changes over time, variance unchanged or reduced. 
· Stabilizing selection
· Against the extremes
· Intermediate phenotype has highest fitness
· Bad to be small, bad to be big 
· The small individuals and big wont reproduce as much as the intermediate individuals, 
· Mean phenotype is maintained; variance is reduced.
· [bookmark: _GoBack]Example: human birth weight
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