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Introduction 

M2 is a tetrameric transmembrane (TM) proton channel essential for the Influenza A virus [1]. Proton conduction directionality depends on W41, the channel primary gate [2], and drug resistance on the WT protein is lost when V27 (channel secondary gate) is mutated [3]. Protein function cannot be understood solely by the analysis of static structures. The combination of structural information and protein dynamics is essential for understanding protein function. Based on the structure of M2 conductance domain (M2CD, res. 22-62) [4] we pursued the study of residues W41 and V27 modes of motion in M2 WT protein. 
Experimental 

Static ssNMR spectra of 2H V27 and 15N W41, incorporated into M2TM (res. 22-46), M2CD, and M2 full-length (M2FL), were acquired at the NHMFL NMR facilities. Anisotropic powder patterns observed in these experiments are sensitive to local and global motions. These modes of motion could be derived by mathematically calculating theoretical powder patterns under the influence of different motion amplitudes and frequencies and comparing the theoretical and experimental results. Express [5] was used for 2H powder pattern calculations.
Results and Discussion
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Spectra of M2TM-d8V27 and M2CD-d8V27 incorporated into DOPC:DOPE lipids at pH 7.5 were acquired at 19.6 T magnet. In order to derive local side chain motions for both constructs we have hindered the global rotation motion of the protein by reducing the overall lipid content without allowing protein-protein interactions. The spectra of d8V27 in both M2TM and M2CD have shown remarkably similarity indicating that this site undergoes similar local motions in  both constructs, Fig.1A. The theoretical powder pattern in Fig.1B was calculated taking into account that the V27 side chain only populates 2 of its 3 possible rotamers, a very restricted motion. The spectra of 15N(W41 in M2TM and M2FL under same conditions described above, were acquired at 16.9 T magnet. Global rotation motion was also hindered by reduced lipid content. The similar spectra in Fig.2A indicate the local motions of the indole side chain of W41 are remarkably similar for TM and FL constructs. Furthermore, from the overlay of the experimental spectra with a theoretical motionless powder pattern it is clear that the experimental results report on a very hindered side chain motion.
Conclusions

 The side chain dynamics of V27 and W41 are shown to be very similar between shorter and longer constructs of M2. The restricted motion of V27 could award its role as secondary gate, where the water wire that enters the channel pore is restricted. Moreover, the highly hindered motion of the indole ring in W41 correlates with the low proton conductance rates of M2 (~1000 proton/s).
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Fig.1 A) 2HV27 labeled M2CD (black) and M2TM (red) in DOPC:DOPE lipids pH 7.5 at 20(C. B) 2HV27 labeled M2CD (black) overlay to calculated powder pattern.





Fig.2 A) 15N(W41 labeled M2FL (black) at 25(C and M2TM (red) in DOPC:DOPE lipids pH 7.5 at 10(C . B) 15N(W41 labeled M2FL (black) overlay to motionless theoretical 15N indol powder pattern.









