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Structural Analysis of Membrane Protein Halorhodopsin by Solid State NMR under MAS
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Rhodopsin is a membrane protein having a typical seven-transmembrane-helical structure.
Archael rhodopsin, the structural family of rhodopsin, functions as light-driven ion pump or
sensor. Halorhodopsin (HR), one of archael rhodopsin, is an inward-directed light-driven
chloride pump. In the photo-excited state or chloride-bound state, HR would undergo
dynamic structural changes such as helix moving, opening of uptake channel, and
re-orientation of the specific side-chain. However, there is no direct evidence for these
structural changes of HR. The purpose of this study is structural characterization of HR by
using solid-state NMR, so we performed optimization of sample preparation and various 2D
solid-state NMR experiments of HR for signal assignments and structural analysis.
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Fig.3 2D *c-C spin diffusion spectrum for immobile region of labeled NpHR. (black)
U[**c, ©N]-labeled NpHR with CI', (gray) U[**C, *N \ (V,L,F,Y)]-labeled NpHR with CI".
The MAS frequency was 12 kHz. The probe temperature was set at -40°C.
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Fig.4 2D 'H-3C FLOPSY spectrum for mobile region of labeled NpHR. (black)
U[*C, ©°N]-labeled NpHR with CI, (gray) U[*3C, **N]-labeled NpHR without CI".
The MAS frequency was 12 kHz. The probe temperature was set at 15°C.
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