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The codfishes (order Gadiformes) – including Atlantic cod – are distributed 
worldwide, from the Arctic to the Antarctic, from shallow fjords to deep ocean 
ravines. In this thesis Baalsrud demonstrates that species within the codfishes that 
live in more shallow water have more copies of the hemoglobin gene than species 
living in deeper waters. Hemoglobin is a major component of the respiration in fish 
and thus likely to be involved in adaptation to different environments. Natural 
selection in the stable deep-sea has produced a smaller hemoglobin repertoire in 
codfishes there, than in shallower water.  
 
Interestingly, some codfishes are known to have sickled red blood cells, which can 
lead to severe anemia and death. Some human populations also have sickling, 
caused by a mutation in a hemoglobin gene. Here, Baalsrud shows that the sickled 
cell trait in codfishes evolved in their most recent common ancestor, and she 
proposes several candidate mutations responsible for this trait. In humans 
resistance to malaria balances the cost of severe anemia. It is possible that similar 
protection against parasites drove the evolution of sickling in codfishes. 
 
Lastly, Baalsrud reveals that codfishes have evolved genes for antifreeze protein 
from non-coding DNA. These antifreeze proteins protect against the harmful effects 
of freezing waters and helped the ancestor of codfishes conquer cold habitats in the 
Arctic 10-15 million years ago. Similar proteins have evolved in the Antarctic 
notothenioid fishes. Baalsrud discovered that both codfishes and notothenioids 
harbor different copy numbers of antifreeze genes – which seems to be positively 
related to the extent of freezing different species are exposed to.  
 

 

 

 


