For Midterm. Topics: Polymorphism; species richness, species flocks, explosive radiation; genetics of postzygotic reproductive incompatibilities, DM incompatibilities, Haldane’s rule. 

Describe two different mechanisms that can maintain genetic polymorphism in a population.

Describe two population-genetics processes, which can lead to the accumulation of genetic differences in allopatry. If you have molecular data (sequences) how can you distinguish between the two?

Give 3 examples of species flocks. What do the all have in common?

You study a species-rich genus, which contains 25 species. Five sister clades of about the same age contain 11, 5, 2, 1 and 1 species. Do you have evidence for explosive radiation in your genus?

A species flock estimated to be 10 million years old contains 200 species (actual data for Tanganyika cichlids). Estimate mean time between speciation events assuming ideally balanced tree (fig A). (Correct answer 1.3 mln years). Which assumptions did you use in this calculation and in which way did they bias your estimate?

Now calculate the same under the assumption of comb-like tree (fig. B).
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Why does Dobzhansky-Muller mechanism require at least two gene to operate? (Notwithstanding Matt’s correct remark that a similar mechanism can work with multiple alleles at one gene.)

What exactly does the phrase “Dobzhansky-Muller incompatibilities are asymmetric” mean?

Herring gull and lesser black-backed gull coexisting in Northern Europe differ in a number of morphological and behavioral traits. These differences have been accumulated in allopatry. Imagine that you want to find out whether they have been accumulated by drift of selection (natural or sexual). Suggest experiments to distinguish between these hypotheses.

How can QTL analysis be used to establish the number of genes involved in reproductive isolation?

How can deficiency mapping be used to identify genes involved in reproductive isolation? 

Describe the role of duplicated genes in the development of Dobzhansky-Muller incompatibilities.

Describe the function and the nature of incompatibility of one of the few well studied cases, for example Xmrk-2 in swordfish or Nup96 in Drosophila.

Describe an experiment demonstrating “large X effect”

Which formulation of Haldane’s rule is more correct:

“Hybrid inviability/sterility is more likely to affect males”

or

“Hybrid inviability/sterility is more likely to affect the heterogametic sex”?

In mosquitoes of the genus Aedes both sexes have two functional sex chromosomes. In Aedes Haldane’s rule holds for sterility, but not for inviability. Does it prove or disprove dominance theory? Does this prove or disprove faster male theory?

What is meiotic drive and how can it lead to reproductive isolation?

Describe possible role of Wolbachia in speciation.

Give two example of vicariance: one in which allopatry is caused by a geographic barrier, one in which there is no apparent barrier.
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