Interactions of End-to-End and End-to-Middle Helix Pairs: Crystal Structure Analysis 

Tarini Shankar Ghosh and Ramasubbu Sankararamakrishnan* Department of Biological Sciences and Bioengineering, Indian Institute of Technology, Kanpur-208016 (UP), India. Email: rsankar@iitk.ac.in
Helix – helix interactions are important for the folding, stability and function of proteins. The nature and distribution of amino acids at helix-helix interfaces have been investigated extensively for both globular and membrane proteins. Earlier studies have shown that smaller residues dominate such interfaces in case of membrane proteins and larger hydrophobic residues come into picture in case of globular proteins. Most of the previous analyses have mainly looked at helix pairs that show extensive contacts between each other. An example of such pairs is coiled coil helices. However a interactions between helix pairs could also occur between the termini of helices (either the N terminal or C terminal end of a helix). Such interactions could be between two ends of helices (end-to-end helix pairs) or between one end of a helix and the middle region of another helix (end-to-middle helix pairs). In this analysis we have tried to examine whether such interactions involving the termini of helices show a different pattern from the one that has been observed in helix pairs with extensive contacts. Our dataset consisted of 1931 proteins, having all alpha domains obtained from the SCOP database. 12969 terminally interacting helix pairs were obtained from this data set using a fixed set of criteria. These pairs were classified into five groups based on the orientation of interacting partners. Analyses of atomic contacts and residue propensities show that there is a strong preference for positively charged residues, especially Arg, and polar residues, like Ser, Asn and Gln, to occur in helices that interact with the C terminal end of another helix. Similarly, a high propensity is observed for Asn, Ser and to a lesser extent for negatively charged Glu and Asp, to occur in helices interacting with the N terminal end of another helix. The picture emerging from these analyses is that the interactions involving either ends have a much more polar and electrostatic character than those observed in pairs of helices with extensive contacts.

