Amino acid co-evolution: Evolutive restriction of the structure and function of plant profilin.
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Profilin is a 14 kDa protein family that regulates actin cytoskeleton polymerization. Profilins bind to actin,
to phosphatidyl-inositol 4,5-bisphosphate and to proteins with proline rich sequences, such as poli-L-
proline and the proline-rich motif of vasodilator-stimulated phosphoprotein (VASP) or the Wiskott-Aldrich
syndrome protein (WASP). Profilins share a high structural similarity among the Eukarya domain although
their sequence identity ranges only from 5 to 30%. It seems that the low conservation of certain profilin
amino acids is not sufficient to explain its structural similarity. Recently, it was shown that besides the
individual amino acid conservation among a protein family, some relationships between amino acids need
to be conserved in a protein to determine structure and function. These relationships are reflected in the co-
evolution of defined amino acid positions. We measured the co-evolution of amino acid positions in the
profilin family, using the Statistical Coupling Analysis (SCA) software [1]. The SCA for the plant profilins
detected five co-evolving positional groups. Four of them were in profilin interaction sites with its known
ligands: proline rich sequences, actin and phosphatidyl-inositol 4,5-bisphosphate.
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