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Improving in situ NMR for the Study of Membrane Proteins 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

We and several other groups have demonstrated the feasibility to directly characterize recombinant proteins in native Escherichia coli (E. coli) membranes using magic-angle spinning (MAS) solid-state NMR [1-3]. We have investigated several strategies to improve this approach.
Experimental


The low speed supernatant of E. coli cell lysis was loaded onto an amylose column. After washing the column to remove soluble proteins and vesicles without the over-expressed protein (most are E. coli outer membrane vesicles), the column was eluted with 20 mM maltose.  The elution contains our targeted proteins, MBP-LR11TM or MBP-APPTM, in E. coli intramembrane vesicles. NMR data were collected on 600 and 800 MHz spectrometers.
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Results and Discussion


Fig. 1(a) shows a comparison of 2D 13C-13C correlation spectra of a uniformly 13C, 15N-labeled APP TM in crude and inner membrane (IM) preparations.  Signals around 70 and 100 ppm from E. coli outer membrane lipopolysaccharides are greatly reduced in the IM preparation.  Furthermore, a comparison of cross-peak intensities of APP TM indicates a factor of ~2 improvement in spectral sensitivity.

Fig. 1(c) shows 2D 13C-13C RFDR correlation spectra of a uniformly 13C, 15N-labeled but Phe/Pro unlabeled LR11 TM in E. coli IM preparation.  The one on the left, acquired with REDOR filter off, is similar to conventional 13C-13C correlation spectra.  Because of resonance overlap, it usually only provides some amino acid type information.  The spectrum on the right is the difference of two spectra acquired with REDOR filter on and off.  It selectively detects 13C-13C’ cross-peaks from residues preceding unlabeled either Pro or Phe, Fig. 1(b).
Conclusions

These improvements provide a unique opportunity to structurally analyze membrane proteins in a biological environment. 
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Fig. 1: (a) Overlay of 2D 13C-13C PARIS correlation spectra of 13C, 15N- APP TM in crude (black) and inner membrane (red) preparations. (b) Primary sequence of LT11 TM construct. The LR11 fragment is shown in bold. Residues preceding Phe or Pro are colored red. (c) 2D 13C-13C RFDR correlation spectra of uniformly 13C, 15N-labeled and Phe/Pro unlabeled LR11TM in native E. coli inner membrane. 








