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Establishing Interspin Correlations in NMR of Membrane Proteins Reconstituted in Magnetically Aligned Bicelles
Koroloff, S.N.; Tesch, D.M. and Nevzorov, A. A. (North Carolina State U., Chemistry)

Introduction

Solid-state NMR of aligned samples is a powerful technique for structure-function studies of membrane proteins in planar, fully hydrated lipid bilayers at physiological temperature. In addition to obtaining angular restraints for structure determination, establishing spin-spin correlations is essential for spectroscopic assignment and obtaining distance information in aligned membrane proteins. However, the cross peaks arising in the spin-exchange spectra 1[]
 are typically weak, which requires long signal averaging. Here we have used a combination of our sensitivity-enhancement pulse sequence REP-CP 2[]
 and high-field instrumentation at NHMFL in order to push the boundaries of oriented-sample NMR of membrane proteins. Specifically, we have implemented the method of spectral editing and selective excitation, which is potentially useful for initiating spectroscopic assignment of crowded regions in separated-local field (SLF) spectra of membrane proteins.
Experimental


The sample of uniformly 15N-labeled Pf1 coat protein reconstituted in magnetically aligned DMPC/DHPC bicelles was measured utilizing the ultra-wide bore 900 MHz spectrometer at NHMFL. SAMPI4 pulse sequence was used including the selective spin-exchanged SAMPI4 pulse sequence 3[]
. Gaussian pulses of ca. B1 = 680 Hz amplitude were used for selective excitation.
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Results and Discussion


The 900 MHz spectrometer in combination with REP-CP sequence allows one to acquire fully resolved SLF spectra with as few as 2 scans per t1 point (Fig. 1A). This constitutes a record for this technique. Figure 1B shows selectively excited SAMPI4 spectrum with magnetization transfer from peaks G37 and S41 to their nearest neighbors, A35 and L38, and Y40 and M42, respectively.  This initiates spectroscopic assignment of the Pf1 spectrum.

Conclusions

High-field instrumentation, such as the 900 MHz spectrometer at NHMFL, is essential for implementing advanced NMR pulse sequences, which open up new possibilities for the technique of NMR of oriented samples.
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Fig.1 A. Two-scan SAMPI4 spectrum of Pf1 coat protein reconstituted in magnetically aligned bicelles obtained with REP-CP sequence at 900 MHz 1H frequency (14 min total experimental time). B. Selective magnetization transfer from peaks corresponding to residues G37 and S41 to their neighboring residues.  2K scans were acquired for the spectrum and a 6 ms MMHH block was applied with 20 and 26 kHz rf amplitudes on the 15N and 1H channels, respectively. The selectively edited spectrum (colored) is overlaid with uniformly excited SAMPI4 spectrum (gray contours) for reference.









