4Y03 Genomes and Evolution - Assignment 3

Total number of marks 48

Worth 15% of total course

1. The Fate of Laterally Transferred Genes

These questions refer to the paper by Hao and Golding on the website.

(a) Look up some of the background information needed to put this paper in context. What evidence do we have that lateral transfer of genes occurs? In the context of understanding bacterial evolution, why is it important to estimate how much lateral transfer occurs? (6marks)

(b) How were the species chosen in this paper? How was the matrix of gene presences and absences obtained? (6 marks)

(c) The paper finds that the rates of insertion and deletion in different parts of the tree are different. How is this demonstrated? What scale is used to measure the rates of insertion and deletion? How do the authors explain the observation that the rate is fast in the external branches of the tree? (6 marks)

(d) Figs 4 and 5 compare the evolution of the genes specific to the Bc group with those found in wider groups of species. What is observed in these figures and how is it explained? (6 marks)

2. Origin of an alternative genetic code in a bacterial symbiont
These questions refer to the paper by McCutcheon et al. on the website
(a) What is meant by effective population size? How does the lifestyle of endosymbiotic bacteria influence their effective population size? What consequences does this have? Which observed features of endosymbiont genomes can be attributed to small effective population size? (6 marks)

(b) What are cytosine deaminations and guanosine oxidations, and how would these lead to increased AT content? Most small bacterial genomes are AT rich. What are the two main hypotheses that explain this? Hodgkinia is found to be GC rich. How do the authors use this study of Hodgkinia to distinguish the possible causes of changes in GC content in symbionts? (6 marks)

(c) Explain the Codon Capture mechanism that has been proposed to account for the reassignment of the UGA stop codon to Trp. This is also known as Codon Disappearance (for further information and examples on codon reassignment, see Sengupta et al. on the website). Why is this more likely in AT-rich genomes? What is the mechanism the authors propose for the codon reassignment that occurs in Hodgkinia? (6 marks)

(d) How did the authors use phylogenetic methods and gene order information to determine the position of Hodgkinia within the proteobacteria? (6 marks)
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