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Sterically induced alignment
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Normally in solution we assume that the time average results from a molecular tumbling that uniformly samples directions in space (isotropic sampling). The (3cos2θ – 1) term in equation then averages to zero, and no static contributions to spin interaction energies remain.
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Fig.1. Induced protein orientation by dilute phospholipid bicelles. The protein tumbles rapidly, but anisotropically, in large aqueous interbicelle spaces

28. Alignment of biological macromolecules can be achieved in high magnetic field by the presence of orienting agent such as planar phospholipid bicelles, rod shape viruses and phages purple membrane, and polymeric strained gels, and so on. 

Dipolar coupled 15N-1H spin pair in an amide bond. The bond length, r, it is assumed fixed and the primary variable is the angle, θ, between the magnetic field, B0, and the internuclear vector





       DIS ≈ γIγSrIS-3< (3cos2θ – 1) >   





where γ is the gyromagnetic ratio, rIS the internuclear distance, θ is the angle between the I-S vector, and the direction of the static magnetic field; symbol < >  denotes a time average





Bicelles are fragments of lipid bilayers, a well accepted building block of biological membranes. They were found to form liquid crystal arrays when prepared at 20-30 weight % lipid to aqueous buffer using mixtures of long chain phospholipids such as dimyristoy-


phosphatidylholine (DMPC) and lipids with detergent-like properties such as dihexanoylphosphatidyl-choline (DHPC). 





The bilayer fragments appear to be small discoidal particles a few hundred Å in diameter, and have become known as bicelles








