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Nov. 5, 2010_Fall 2010   IB426 Extra credit HW Assignment: 
 
 Under strong selection pressures from freezing marine temperatures, different types of 
antifreeze proteins have evolved independently in separate polar and subpolar teleost fish lineages, 
from a variety of genetic sources in their genomes. The divergent taxonomic positions in the tree of 
the currently known antifreeze-bearing fish taxa mapped with their antifreeze proteins (see lecture 
slide and paper 3 listed below) bespeaks the multiple genetic origins of these proteins, indicating that 
teleost fish antifreeze proteins had evolved independently multiple times through parallel or 
convergent evolution.  
 
 Based on what you have learned in class and four papers (posted on the course web site: (1). 
AFGP evolution, Cheng 98; (2) Mechanism of AF evolution, Cheng 98”;  (3) AF Review_Cheng 02; 
and (4) AF Review_Fletcher et al 2001), use known fish antifreeze proteins and their evolution as 
examples, write a cogent 2-page essay (references on the 3rd page) on parallel and convergent 
evolution of antifreeze proteins, taking into account the following:   
 
1. How many different types of antifreeze proteins have been found in teleost fishes? What are 

these fishes? Their taxonomic relationship? Their habitats? 
 
2. What are the molecular origins of these antifreeze proteins and what are the functions of the 

ancestral molecules if known? What is the general molecular mechanism of evolution of each 
type of fish antifreeze protein where known. 

 
3. Use your examples and descriptions for the above questions to explain what is parallel 

evolution, and what is convergent evolution. And for convergent evolution, what is functional 
convergence versus sequence convergence.   

 
Essay Format: 
 Font – Times Roman, 12 point.  Single spaced. 
 Organization – Introduction, Main body (sections with subtitles), and a brief Conclusion. Two 

pages total. 
 Citation – In-text citation. Where appropriate, you can cite additional references besides the 4 

assigned papers. Reference section on 3rd page. 
 
Grading: 
 Content – 2-step process: 

i.   The paper will first be evaluated to determine if the level of effort merits extra credit. 
(This means if the effort is below a threshold level, the paper will NOT receive extra credit) 

ii.  If meritorious, then credit UP to an extra 8% applicable to final grade will be given  
that is commensurate with the quality of the essay, i.e. how adequately and accurately it  
addresses the issues the assignment poses. 

 Good use of language and compliance with specified essay format are part of the credit 
assessment. 

 
Due Date: 
 Submit by upload link by Sunday Nov. 14, 2010, 11pm. 
 Turn in a hard copy on Monday Nov. 15, 2010 during class. 
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