Homework 10

1) Describe the three hypotheses for evolution of virulence described in the book. What sort of epidemiology would characterize each type?

Coincidental Evolution – Encounter with pathogen not normally found in humans.  Toxicity normally evolved for another use.
Short-sighted evolution – Pathogens with high transmission rate, or pathogens that find themselves in the “Wrong” part of the body

Trade-offs – Pathogens were transmission in not linked to host health, or toxicity occurs after transmission

2) What are two ways that we discussed at the beginning of the class to counteract the detrimental effects of selection on pathogens by antiobiotics?

Drug Holidays, Drug cocktails
3) Look at the phylogeny on page 537.  Indicate the order of divergence, that is which hosts were the oldest hosts, and which hosts split off from which other hosts?  Can you make an argument for which host was the original carrier?
Outgroup to equine and humans, swine from human, avian from equine.
Either human or equine. Would need an outgroup to determine.  Branch length indicate that human is closer to outgroup than equine, but that may change with the inclusion of the outgroup.

Chapter 20: End of chapter questions 1, 5, 9
1) A gene tree is the phylogeny of relationships of all alleles of a certain gene or stretch of DNA. Any given gene tree may or may not match the species tree, which is the tree of true relationships among the species.

Two methods by which gene trees diverge from species trees are as follows. First, if an ancestral species has several alleles for a certain gene at the moment when it splits into two (or more) daughter species, the daughter species can each inherit a set of alleles, not just one allele. Later, each daughter species can lose different alleles in a way that obscures the true species relationship. As an example, suppose the common ancestor of the African great apes had two alleles at a given site, one containing a retroviral insertion and one without it. Suppose all 3 species-chimpanzees, humans, and gorillas-inherited both alleles from the common ancestor. Later, humans and gorillas each happened to lose the allele that did not have the insertion, and chimpanzees happened to lose the allele that did have the insertion. In this case, the gene tree will not match the species tree.

The second method is lateral gene transfer. Any gene flow between closely related species after divergence can obscure the true species tree. For example, hybridization between two closely related daughter species can transfer alleles from one to the other. Again, in this case, the gene tree would not match the species tree.

Given these random vagaries of gene trees, the best method of reconstructing the true species tree is to examine many gene trees, not just one. The tree supported by the majority of gene trees is likely to be the true species tree.

5) Saying that one of a pair of sister species "evolved from" the other is never correct (any more than would be saying that one sibling descended from another). We can say that humans and chimps shared a common ancestor, and it's possible that that ancestor resembled chimps more than it did humans. But chimpanzees have been evolving separately from humans for 3.5 million years or so, and are themselves derived, relative to that ancestor.
It is, however, accurate to say that humans evolved from apes. The immediate ancestor of humans and chimpanzees was certainly an African great ape, whatever its mixture of human-like or chimpanzee-like traits.

9) The four models are:

African replacement or "out-of-Africa" -Homo sapiens evolved in Africa, and spread rapidly throughout the rest of the Old World, replacing other Homo populations without interbreeding with them.
Hybridization and assimilation model-Homo sapiens evolved in Africa, spread to other regions, with a minor amount of hybridization with other Homo populations.
Multiregional evolution model-Homo sapiens evolved in a large interbreeding population that was spread across Africa and the Old World, interbreeding with local Homo erectus populations in each area.
Candelabra model-Homo sapiens evolved simultaneously in different regions of the Old World from several different Homo erectus populations, without gene flow between geographic areas.

The candelabra model has been rejected because it is highly implausible that the same species could evolve in multiple locations without gene flow. It has been difficult to distinguish between the other three models because they differ only in a matter of degree, (i.e., how much ancient genetic variation from different H. erectus populations was incorporated into the new species).

The bulk of data available to date indicates that the African replacement model is probably the correct one. The genetic variation found in non-African populations today appears to be only a very recently derived subset of the genetic variation that is found within Africa.
