Structural Biology and Molecular Dynamics Identify an Allosteric Site that Affects Binding to CD74 but not CXCR2 and CXCR4
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Abstract

[bookmark: _GoBack]Macrophage migration inhibitory factor is a pro-inflammatory that activates CD74 and the G-protein chemokine receptors CXCR2 and CXCR4. It has an evolutionary conserved enzymatic site of unknown significance at the interface between subunits. There is also a solvent channel of unknown significance along the 3-fold axis of the homotrimer. We determined many crystal structures of MIF co-complexed with small molecule ligands in the catalytic cavity but the instability of complexes between MIF and CD74, CXCR2, or CXCR4 has prevented us from crystals of these proteins. Therefore, we used other approaches to study interactions of MIF and these receptors. In this study, we describe the use of molecular dynamics that identified a potential regulator of MIF activity at an allosteric site at the “gating” residue (Tyr99) of the solvent channel. Experiments using a Tyr99 to alanine mutation validate that Tyr99 is an allosteric regulator as the MIF mutant does not activate CD74 even though the three-dimension structure of the mutant is identical to the wild-type MIF. Using a 1 microsecond dynamics study we identify a pathway through beta-strands that allows Tyr99 to “communicate” with the receptor binding site. The significance of this study is that we identified an allosteric site with a pathway that affects interactions or signaling with CD74 that could be used to inhibit MIF-CD74 signaling. 
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