Exam on Population Genetics (January 2008)

(Lev Zhivotovsky)
1. What is ‘population’?

2. Types and measures of genetic variation

3. Computation of allelic frequencies from observed data

4. Population sample size and precision of frequency estimates

5. Hardy-Weinberg proportions
6. Genotypic frequencies in mixed samples (Wahlund effect)
7. Classification and definitions of mating systems
8. Measure of population subdivision (FST)
9. Genetic drift
10.  Decrease in heterozygosity under genetic drift 

11.  Increase of between-population variation under genetic drift  

12.  Founder effect

13.  Bottleneck effect

14.  Effective population size

15.  Change in allele frequencies under mutation
16.  What is ‘haplotype’? Examples.
17.  Population variation under mutation and genetic drift

18.  Gene flow and its impact on allele frequencies 
19.  Assortative mating and its consequences
20.  Inbreeding and its consequences 
21.  Computation of inbreeding coefficient from pedigrees
22.  Selfing and its consequences 

23.  Self-incompatibility as a mechanisms of avoiding selfing

24.  Genotypic fitness and its basic components

25.  Single-locus selection – examples
26.  Estimating genotypic fitnesses from experiments

27.  Main patterns of single-locus selection

28.  Directional selection (allele advantage)
29.  Eliminating detrimental mutations and the failure of the eugenics programs
30.  Balancing selection (heterozygote advantage)
31.  Dynamics of allele frequencies under heterozygote disadvantage
32.  Maintenance of polymorphism in the case of sickle-cell anemia

33.  Dynamics of allele frequencies under selection and gene flow

34.  Selection-mutation balance (frequencies of deleterious alleles) 

35.  Selection and drift: their combined effect
36.  Unexpected genetic consequences of human activity in the nature
37.  Quantitative traits and their genetic background
38.  Environment and its impact on expression of traits and genotypic fitnesses
39.  Stabilizing, directional and disruptive selection on quantitative traits

40.  Phenotypic plasticity

41.  Recombination rate and its pattern in humans

42.  Haplotype and inferring it

43.  Linkage disequilibrium and its measures
44.  Causes of linkage disequilibrium
45.  Decline in linkage disequilibrium under recombination
46.  Mapping genes (via LDs on SNPs)
47.  Hitchhiking effect
48.  Principles of molecular phylogeny
49.  Methods for constructing trees

50.  Phylogeography
