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Introduction 

The M2 proton channel from Influenza A virus functions at multiple stages of the viral lifecycle, and as such is an excellent drug target[1]. S31N mutation in the inhibitor binding site has rendered M2 resistant to amantadine and rimantadine. Previous efforts at structural characterization of the S31N M2 have produced conflicting results, hindering progress in rational drug design.  Here we present structural characterization of the S31N mutant using oriented sample (OS) solid state NMR.  Furthermore, we compare spectral data from OS ssNMR with predictions of such data for previously published wild type M2 structure (PDB: 2L0J).[2] 
Experimental 

S31N M2 conductance domain (CD) (residues 22-62) was obtained through recombinant expression in E. Coli. S31N M2 CD in liquid crystalline bilayers and was uniformly aligned on glass slides.  NMR experiments were performed at the NHMFL NMR facility in Tallahassee, FL.  16.9 Tesla spectrometer equipped with “Low E” static and magic angle spinning probe capabilities, was used for the data obtained in this study. 

Results and Discussion


 A single set of well resolved peaks was noted for 15N-Ile, Leu, Val S31N M2 CD, indicating that the protein has fourfold symmetry about the lipid bilayer normal (Fig.1).  S31N M2 peaks are in good agreement with the predicted values for the wild type 2L0J structure.  These experimental results support tetrameric structure with N-terminal and C-terminal segment helical tilt orientations of ~32° and ~22°, as in the wild type M2.
Conclusions

Oriented sample (OS) ssNMR experiments of the S31N mutant are remarkably similar to the wild type channel, with the tilt and rotation angle of the helices relatively unchanged.  
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Fig. 1 Comparison of observed S31N M2 CD and wild type (PDB 2L0J) OS ssNMR data.  15N-Chemical shift and 15N-1H Dipolar Coupling Correlation (PISEMA) spectra of S31N M2 CD in liquid crystalline DOPC/DOPE lipid bilayers.  Resonance frequencies are shown for Isoleucine (red), Leucine (blue) and Valine (purple) residues of S31N M2 CD.  Predicted residues are shown as dots and indicated with their respective assignments. Representing observed resonance frequencies used to define the 2L0J structure, also studied in DOPC/DOPE lipid bilayer environment at protein to lipid molar ratio of ~1:90 (monomers).











