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affected by the presence of the magnesium. It would be interesting to further investigate the stability of the protein-DNA

complexes and how the magnesium or the arginine clusters influence the DNA conformation. The results presented here show
that combining the two features in one structure, the arginine cluster motif and the magnesium stabilisation, is able to enhance
the binding affinity. Conclusions =========== This study has shown that the Arg clusters, as conserved functionalities of the
VAV protein family, have the ability to bind DNA, with higher affinity than a sequence-based consensus motif, and the same

affinity as a non-consensus-based consensus. The positively charged arginine clusters improve the affinities of the DNA binding
through additional salt bridges and hydrogen bonds. We also show that the binding affinity of the VAV protein is significantly

enhanced by magnesium stabilisation. It is important to note that arginine clusters are conserved in all VAV proteins. Therefore,
our results show that, for a protein to function effectively, the arginine clusters have to be present on the surface of the protein.
We hypothesise that the high binding affinities observed for the arginine clusters could be due to the relatively wide distribution

of the clusters across the protein surface, which are potential candidate binding sites. These results also suggest that other
protein families with high sequence variability but conserved arginine clusters could have high binding affinities. Additional

Information ====================== **How to cite this article**: Lyche, L. *et al*. Functional constraints in the
Variable and Avian Struthioniformes avian Actin binding proteins. *Sci. Rep.* **6**, 29558; doi: 10.1038/srep29558 (2016).
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