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There are more than a trillion different proteins on earth, but they are made of 
combinatorial linkages and variations of much smaller number of protein structural 
motifs, the building blocks of protein structures.  Each motif can be considered as the 
center of a protein structure “galaxy” consisting of many proteins of similar or related 
structures, and the protein structure universe can be represented in a “map” composed of 
a large number of such galaxies.  We have mapped the protein structure universe 
represented by protein structural motifs of all the known protein structures 
experimentally determined.  The map reveals four elongated clusters, that approximately 
correspond to four major protein fold classes.  Some regions are more populated than 
others, and recent new protein structures are filling the unpopulated space in the map 
defined by the four regions. The map reveals features that may be interpretable in terms 
of evolution of protein structures, and provides a global view of the distribution of 
protein folds with respect to various molecular functions such as biochemical functions, 
metal binding, and others.   
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