
Hypothetical proteins of known structure 
  
  
Until very recently, proteins of known structure and unknown function were rare 
because the determination of the structure of a protein was a later step after its 
functional characterization. Structure determination was used to gain insight in the 
details of the functional mechanism and the possible way to modify it (mutant design). 
But the current structural genomics projects do not follow that way of working. They 
are massively determining structures in a genome wide-scale without any other guide 
than trying to cover as much as possible of the fold space. That is leading to the 
determination of the structure of many proteins for which the function is not known. 
The dark blue line in the figure shows the number of proteins deposited in PDB each 
year annotated as “hypothetical”. It can be seen that this number is increasing. 
  
Taking a look at the GO annotations of the proteins deposited in PDB each year, it is 
easy to calculate for how many new functions (GO terms not associated to any PDB 
before) a three-dimensional structure was obtained that year (blue line in the figure). 
From 1988 there was an explosion in the number of new functions “crystalized”, but 
from 1999 this number is going down. The situation is more dramatic if we correct that 
number with respect to the total number of domains “crystallized” that year. This means 
that crystallographers tend to hit again and again the same functions. 
  
Moreover, the number of new folds discovered each year is also decreasing, showing 
that crystallographers tend to hit the same folds 
(http://www.rcsb.org/pdb/new_folds.html). 
  
Those facts together supports the development of a method for the prediction of 
function for proteins of already known fold, based on associations to functions already 
“crystallized”. 
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