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All evolution begins as one mutation, on one chromosome, in one individual







Levels of diversity in different species

Lynch (2006)

π



1  GCTCACCGGAATTATCCGATATGCTAGTA

2  GCTTACCGGAATTATGCGATATGCTTGTA

3  GCTCACCGGAATTATGCGATATGGTAGAA

4  GCTCACCGGAATTATGCGATATGGTAGAA

5  GCTCACCGGGATGATGCGATATGCTAGTA

6  GCTCACCGGAATTATGCGATATGCTAGAA

7  GCTTACCGGAATTATCCGATATGCTAGTA

8  GCTCACAGGGATTATGCGCTATGCTAGTA

9  GCTCACCGGAATTATGCGATATGGTAGAA

10 GCTCACCGGAATTATCCGATATGCTAGTA



Allele frequency spectrum


(Minor allele frequency)
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6  GCTCACCGGAATTATGCGATATGCTAGAA

7  GCTTACCGGAATTATCCGATATGCTAGTA

8  GCTCACAGGGATTATGCGCTATGCTAGTA

9  GCTCACCGGAATTATGCGATATGGTAGAA
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Allele frequency spectrum


(Derived allele frequency)



Allele frequency spectrum




Linkage




Linkage disequilibrium
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Evolution:

change in allele frequencies over time

Forces that change allele frequencies:


mutation


genetic drift


migration


natural selection

Forces that change genotype/haplotype frequencies:


mating


recombination



Genetic drift:

change in allele frequencies due to sampling in a finite population

2N=20 and p=0.5

V =
2pq

2Ne





T=t/2Ne

p=0.8 p=0.2

A B
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}

}

A

B



HapMap (2005)
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Novembre et al. (2008)
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GCTCACCGGAATTATCCGATATGCTAGTA GCTGACCGGAATTATTCGATATGCTAGTA
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GCTCACCGGAATTATCCGATATGCTAGTA GCTGACCGGAATTATTCGATATGCTAGTA
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Natural selection:

A consistent difference in survival and/or reproduction among individuals 

that differ in one or more heritable traits





Barreiro et al. (2008)



Williamson et al. (2007)





Barreiro et al. (2008)







Braverman et al. (1995)
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Tishkoff et al. (2007)






