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Proton Detected MAS Solid-State NMR of LR11 TM in a Biological Environment
Ding, X.Y. (Pennsylvania State U., College of Medicine); Fu, R. (NHMFL) and Tian, F. (Pennsylvania State U., College of Medicine)
Introduction

Direct proton detection at ultrafast MAS spinning (>60 kHz) has shown great promises for the study of biological molecules by improving the spectral sensitivity and resolution 


[1, 2] ADDIN EN.CITE .  We have explored this technique to investigate LR11 TM (transmembrane domain) in native E. coli membranes.  LR11 is an APP interacting protein and is involved in the development of Alzheimer’s disease.
Experimental


2H, 13C, 15N-labeled, 100% NH back-exchanged LR11 TM in native E. coli inner membrane vesicles was separated from outer membrane vesicles using an amylose column and pelleted with ultracentrifugation.  About 2.5 mg sample was loaded into a 1.3 mm rotor for NMR experiments.  NMR data were collected on a Bruker 800 MHz instrument at 278 K (VT setting, sample temperature was ~308 K) and 60 kHz spinning.

Results and Discussion
Fig. 1(a) shows a proton detected 2D HNCA spectrum of LR11 TM in native E. coli inner membrane vesicles.  The resonance linewidth along proton dimension is ~125 Hz (~0.15 ppm).  The measured amide proton T2 is ~2.5 ms.  Thus amide protons suffer little heterogeneous and exchange broadenings.  In contrast, the 15N resonance has a linewidth of ~2.5 ppm.  The limited 15N spectral resolution is typical for non-crystalline samples including membrane proteins reconstituted into liposomes. 
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Conclusions

Proton detected solid-state MAS NMR improves spectral sensitivity and resolution for the in situ study of membrane proteins in native environments. 
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Fig. 1: NMR spectra of 2H, 13C, 15N-labeled, 100% NH-back-exchanged LR11 TM in native E. coli membrane vesicles.  (a) 1H detected 2D hC(N)H  spectrum at a MAS rate of 60 kHz.  (b) 13C detected 2D NCA spectrum at a MAS rate of 14 kHz.
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