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Introduction 
	M2 is a tetrameric transmembrane proton channel essential for the life cycle of the Influenza A virus [1]. Trp41 and Val27 are the channel primary and secondary gates. Proton conductance directionality is dependent on Trp41 [2]. For the WT protein Val27 is essential for inhibition by antiviral drugs [3]. Dynamics of Val27 and Trp41 were studied by 2H and 15N solid state NMR and powder pattern analysis. 

Experimental
	2H-Ala29 and Val27 and 15N-Trp41 were introduced in several M2 constructs: M2TM (res. 22 to 46), M2CD (res. 22 to 62) and M2FL (res. 1 to 97) then incorporated into DOPC/DOPE bilayers. The NMR spectra reported on local and global motions. Lineshape calculations, Express [4], take into account the modes of motion as well as their frequencies in order to extract the dynamics of individually labeled sites. 2H and 15N spectra were acquired at 19.6T and 16.9T magnets, respectivelly.

Results and Discussion
M2TM global rotation motion is dependent on the protein:lipid ratio. A 60% decrease in the lipid molar ratio reduced the global rotation rate of the channel 36 fold. Course-grained simulations showed rate reduction to be due to oligomerization of the M2 channels. Val27 is undergoing rotameric jumps on the s timescale (Fig.1A) and has similar conformation in M2TM and M2CD. At pH 7.5 the major rotamer configuration is -60, which orients Val27 methyl groups outward from the channel pore (Fig.1B). The dynamics of the Trp41 in M2TM and M2FL is similar and very restricted. The orientation of Trp41 indole ring in M2TM, extracted from the 2D 1H-15NSampi4 spectrum of aligned M2TM in DOPC/DOPE lipids (Fig.2) indicated that the indole ring is oriented towards the aqueous core of the channel occluding the C-terminal opening.Fig.1 A) 2H spectrum of M2TM_d8Val27 in DOPC/DOPE at pH 7.5 and 20 C in blue. Simulated lineshape calculated with global rotational motion of 105 s-1, rotameric motion on the s timescale and major rotamer population of -60 in red. B) Top view of M2 structure with Val27 in -60 configuration positions Val27 methyl groups away from the channel pore implying an open state.


Conclusions
[image: ]	The dependence of global rotation on the lipid molar ratio is an important tool for the study of local side chain dynamics in membrane proteins. The major rotamer conformation of -60 for Val27 indicating an opened N-terminal entrance, suggesting that at high pH that this residue is not blocking the water wire that flows into channel. Trp41 dynamics are consistent with the model for proton conductance gating by a rigid Trp41 side chain blocking the C-terminal region of the channel hindering the access of water molecules to the protonated histidine residues.
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