
L32-Coevolution 



 
EEOB 5430 – Fish Ecology 

An integrated course examining the evolution, ecology, and physiology of fishes.  
 

Spring 2015 · Session 2 · 2 credits 
LECTURE: Mon. & Wed. 10:20-11:15  

LAB: Tue., Thur. 1:50-4:55, Fri. 9:35-12:30  
Instructor: Isaac Ligocki (ligocki.3) 



ANNOUNCEMENTS 
 
Carmen is operational 
Please download the materials for the Week 11 recitation 
 
Going forward, lectures and class materials will be posted 
on Carmen and my lab website 
 
Wiki project should have been posted today 
-take note of the edits/responses to your post. 



PBS (previews and excerpts) + Netflix 



Szostak lecture quiz questions and answers 
 
What is the role of ice formation in RNA assembly? 
-increases local concentration of nucleotides 
 
The presence of the acetyl group in acetyl-CoA provides some evidence that RNA 
was a key catalytic molecule in early earth. 
-False, it was the nucleotide group 
 
What did the Miller-Urey experiment demonstrate and what was produced? 
-That simple organic molecules, including amino acids and nucleotide precursors, 
could be generated from abiotic chemical reactions. 
 
Give an example of a modern catalytic RNA. 
-ribosomal RNA, ribozymes 
 
What important evidence is currently unavailable for helping scientists to infer what 
processes gave rise to unicellular life? 
-fossil evidence 





Some remaining issues 
 
Fatty acid-compartmentalized, self-replicating nuclear  
material likely gave rise to protocells 
 
Protocell reproduction...unclear 
 
Evolution of bacteria from protocells...unclear. 
 
Bacteria are the oldest known cellular organisms 
-3.2 Byo fossilized bacteria 





















62 Bacterial phyla 
->0.5M known bacterial species (via Arb-SILVA) and many have not been cultured 
 
 



Symbiosis 
> different species living together 
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General features of pathogens 
 
High relative reproduction rate 
 
Capable of invading host tissues and/or cells 
 
Reduces host fitness 
-Primary pathogens: well-equipped for host invasion 
-- ‘specialists’ 
-Opportunistic pathogens ‘wrong place, right time’ 
-- ‘generalists’ 



Virulence factors 
Secretion systems 
Adhesins-proteins that recognize and bind specific 
substrates (important for what major transition??)   
Motility-flagella, fimbrae 
Toxins-endo/LPS, ecto 
Cellulases 
Collagenases 
antibiotic res. 



Virulence factors 
-encoded by genes, which are subject to nat. sel. 
 
-plant innate and animal immune systems can drive 
virulence factor evolution (antagonistic evolution) 
 
-elevated mutation  
rates support immune  
evasion 
 
-Cystic fibrosis  
persistence and  
P. aeruginosa  



Coincidental evolution 
Virulence is not directly selected for. Instead, is a by-
product of selection on other traits 
 
Clostridium tetani (tetanus) lives in soil and 
produces a powerful neurotoxin 
 
C. tetani can grow well in humans 
but it is not its normal habitat 


