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Polymorphism & Genetic Diversity
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Polymorphism & Genetic Diversity

Polymorphisms & Substitutions
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Types of Polymorphism

A

single nucleotide polymorphism:
indiv.l ... A TCGT. . ..

indiv.2 ... A TCGT. . ..
small-tandem-repeat polymorphism:

indiv.1 ... ACQGAGAGAGAGAGATTCGT. . . .
indiv.2 ... ACQGAGAGAGATTCGT. . . .
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Adh of D. melanogaster

Strain 5' Flanking Exon 1 Intron 1 Exon2 Intron2 Exon3 Intron 3 Exon 4, translated 3'Untranslated 3’ Flanking
CCG CAATATGGGV;CV,GC T AC CCCC  GGAAT CTCCACTAG AV3C AGCV,CVsTAg
Wa-S .. CA. TA AC.. A
Fl-1s .C CA TA LA
Af-S . . .TV. 1A
Fr-S B . Gr -1 TA ...
Fl-2s .. LA G GT . C3. -
Ja-S .C G ...T.T.CA C4. LT
FI-F ..C G .. L . GTCTCC. Cc4.
Fr-F TC&C AG .. A TCVGV.. G .. GTCTCC. C4G
Wa-F TGC AG..ATCVGV.. G .. GICTCC. Cc4G
Af-F T&C AG..ATCVGV.. G e .. .. GTCTCC. C5G .
Ja-F TGC AGGGA. .. V. . T. G LA .G. . GITCTCC. C4. -1,
Polym. Sites 3 0 12 1 2 4 5 9 2 5
Nucleotides® 63 87 690 99 65 405 70 264 178 767
% polymorphic 4.7 0 1.7 1.0 3.1 1.0 7.1 35 1.1 0.6
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Evolution Forward in Time

Generation 1 Generation 2 Generation 3
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Evolution in two Generations
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Evolution under Drift
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Absorption & Fixation

05 |

time in units of4AN

// ---- mean time to absorption
—— mean time to fixation

0 L

0.5
initial frequency

ICB (© 2006 Birkhauser Verlag



Polymorphism & Genetic Diversity

Mutation Drift Balance
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Polymorphism & Genetic Diversity Sampling Alleles from Populations

Mutation Drift Balance
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Simulation of Heterozygosity
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Heterozygosity and Mutation Rate
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Sampling Alleles from Populations

Sample Configurations

probability
probability

10°

-

- SSEratOn e

Y Y Y Y Y IO ERY B 1 ) G e [ |
40 50 observatior 2

30 4 6 8
configurations number of distinct alleles

ICB (© 2006 Birkhauser Verlag



Sampling Alleles from Populations

Expectations

9 Kt E(K11) V(K1) St E(C1(11))
0.02 1.020 1.058 0.057 0.586 0.022
2.00 3.000 4.206 1.947 5.858 1.833
6.12 7.120 6.629 2.234 17.925 4.176
20.0 21.00 8.945 1.550 58579 7.333
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