X. Microbial Evolution  and Systematics (Chapter 14, 15, 16, & 17)
 
A. Early Earth and the Origin and Diversification of Life



1. Formation and Early History of Earth




a. How old is the Earth?




b. How old is the first evidence of microbial life found in rocks?




c. What are stromalites?

1) How old are the rocks they have been found in?

2) What kind of evidence does comparisons of ancient and modern stromalites provide?

2. Origin of Cellular Life


a. How did early earth compare with present day earth?


b. What systems made the first biochemical compounds thus setting the 



stage for the origin of life?


c. What does the surface Origin Hypothesis contend?

1) What argues against this hypothesis?

d. What does the Subsurface Origin Hypothesis state?

1) What are the advantages to this hypothesis?

a) 


b) 


e. What did the prebiotic chemistry f early Earthy set the stage for?

1) What does the RNA world theory have to say about this?



f. What eventually became the genetic repository?

1) What 3 part system eventually evolved?




g. What other important steps needed to emerge for the cellular life we 





see today?







1)





2)




h. What is the last Universal Common Ancestor (LUCA)?





i.  Since the early Earth was anoxic what did the energy generating 






metabolism of primitive cells need to be?






1) What was their C source?






2) What was their energy source?





j. What would have early forms of chemolithotrophic metabolism 






supported?






1) What would have early forms of chemolithotrophic 







metabolism supported?




3. Microbial Diversification





a. When does molecular evidence suggest ancestors of Bacteria and 






Archaea diverged?





b. What happened as lineages diverged?





c. What developed that dramatically changed the course of evolution?

d. Approximately how many years ago did cyanobacterial lineages 

develop a photosystem that could use water instead of H2S generating O2?
e. By 2.4 billion years ago what had O2 concentrations raised to and 


what was it called?

f. What needed to first happen before O2 could accumulate?

g. As the earth developed an oxic atmosphere what evolved?


1)


2)



a) 



b)

h. What is an important consequence of O2  for the evolution of life?

B. Microbial Evolution


1. The Evolutionary Process



a. Genetic changes




1) What causes many genetic changes?





a) Why do these occur?





b) What do adaptative mutations do?




2) What else leads to genetic changes?





a)





b)





c)


2. Evolutionary Analysis: Theoretical Aspects



a. What is phylogeny and how is it inferred?



b. What serves a molecular clocks (chronometers)?




1) What are the major assumptions of this approach?



c. What are the most widely used molecular clocks?




1) Where are they found?




2) Why are they used?





a)





b)





c)



d. Who pioneered the use of them and when did he do this?




1) What was the result of his work?





a)





b)



e. Using  Figure 14.5 indicate how they Identify Phylogenetically 




Informative sites?



f. List 3 common cladistic methods.



1)




2)




3)


3. Microbial Phylogeny


a. What does the universal phylogenetic gree based on SSU rRNA genes  




provide?



b. Domain Bacteria




1) How many major evolutionary groups (phyla) are contained?




2) How were many defined?




3) What is meant by phenotypically diverse?



c. In what domain did Eukaryotic organelles originate?




1) What gave rise to the mitochondria?




2) What gave rise to the cholorplasts?



d. What are the 2 major groups in Domain Archaea?




1)




2)

e. Complete the following Table on Major features distinguishing 

Bacteria and Archaea from Eukarya

	Characteristics
	Bacteria
	Archaea
	Eukarya

	Prokaryotic cell structure
	
	
	

	DNA present in covalently closed and circular form
	
	
	

	Membrane enclosed nucleus
	
	
	

	Ribosomes (mass)
	
	
	

	Introns in most genes
	
	
	

	Operons
	
	
	

	Capping and poly (A) tailing of mRNA
	
	
	

	Plasmids
	
	
	


4

