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Further discussion of environmental adaptation of DUF3494 

Type and higher concentrations of solute can also enhance ice-recrystallisation activity [1], so it 

is possible that in these high-solute environments, there is less pressure to optimise protein 

structure. Alternatively, it is possible that this increased diversity is reflecting more relaxed 

selection or more functional divergence in these proteins, in favour of different ecological roles. 

For example, in addition to binding ice, certain non-DUF3494 ice-binding proteins have been 

shown to inhibit the growth of other crystals such as α-d-mannopyranoside [2]. Alternatively, 

rather than binding ice, it is possible that these proteins bind water, as this is an especially 

scarce resource in permafrost environments [3, 4]. Indeed, proteins in the PF20597 family have 

the same discontinuous B-solenoid/braced alpha helix shape as DUF3494, and they have been 

implicated in biofilm formation by diatoms [5] and human pathogens [6, 7], a process that 

involves binding of water [8](Chang & Halverson, 2003). Our ANN struggled to distinguish 

between glacier ice and frozen sediment more than between other environments. This could 

potentially imply less phylogenetic constraints and more functional adaptation in these 

environments.  
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