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In situ Study of Oriented M2 Protein in the E. coli Membrane
Qin, H. (Florida State U., Chemistry & Biochemistry); Tang, T. (NHMFL); Escobar, C. (Florida State U., Institute of Molecular Biophysics); Fu, R. (NHMFL) and Cross, T.A. (Florida State U., Chemistry & Biochemistry, NHMFL)
Introduction 
The solubilizing environments of membrane proteins can influence their structures [1]. So studying biomolecules at atomic resolution in their native environment is a central goal of structural biology [2]. Membrane proteins (MPs) are often challenging to study by conventional structural biology methods and their native environment, a cellular membrane, is very heterogeneous and difficult to replicate in vitro [3]. Solid-state nuclear magnetic resonance spectroscopy (ssNMR) is one method available to study the structure and dynamics of MPs in a lipid bilayer and native membrane [4] [5]. Most people have demonstrated MAS ssNMR to study structure and dynamics of proteins embedded in native lipid membranes. Our research is focused on making oriented in situ samples and using solid-state NMR to study proteins in a native membrane. 
Experimental 

Single transmembrane helix Influenza A M2 protein was expressed in E. coli at low temperature with uniformly 15N labeled. The membrane fraction was isolated by ultra-centrifugation and prepared for OS NMR. The NMR experiment was performed in a Bruker Avance 400 MHz spectrometer and Varian Inova 720MHz with low-E static NMR probe.
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Results and Discussion
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15N uniformly labeled M2 protein in situ sample. Figure A: One–dimensional 15N cross–polarization spectrum showed that resonance intensities near 200 ppm are from the TM helix residue with their backbone amide NH bones nearly parallel to the bilayer normal. Figure B: Two dimension sampi4 spectrum.  
A major challenge to studies using native membranes is the presence of background signals from other membrane components.  
Conclusions

In addition to MAS ssNMR, our results indicate that oriented ssNMR can also be used to study the structures of membrane proteins in their natural environments.
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