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​Flexibility and Solvation of Amyloid -Hydrophobic Core
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Introduction  

Amyloid peptide is the major component of plaques found in Alzheimer’s disease patients. Few studies of dynamics of A fibrils exist and it is generally believed that the core is rigid. Using deuterium NMR measurements performed on selectively deuterated methyl groups, we probed the dynamics in the 3-fold symmetric and 2-fold symmetric polymorphs of native A as well as the protofibrils of the D23N mutant involved in an early onset of the disease.1,2  
Experimental  

We have utilized static deuterium line shape measurements as well as measurements of T1Z (Zeeman) and T1Q (Quadrupolar order) relaxation times and performed measurements  We have used 750 MHz magnet at the College of William and Mary and 400 MHz magnet at NHMFL equipped with a low-E static probe.
Results and Discussion


We investigated the methyl groups which belong to the hydrophobic core (L17, L34, and V36) as well as M35 residues belonging to the hydrophobic interface between the cross- subunits.  The s-ms dynamics were found to be very pronounced at all sites and in all polymorphs of A, with methyl axis motions persisting down to 230-200K for most of the sites.3 The dominant mode of motions is the rotameric side chain jumps and modeling indicates that low activation energy barriers (on the order of 2 kJ/mol) is the driving force behind the persistence of the dynamics at low temperatures. There are distinct differences in the dynamics among the three protein variants. Based on the T1Z and T1Q relaxation measurements, core packing variations within a single polymorph are similar to what is observed for globular proteins, while M35 exhibits a larger degree of variability.4 Solvation of the fibrils does not affect methyl group motions within the hydrophobic core, but has a clear effect on the motions at the hydrophobic interface which is defined by the M35 contacts. In particular, hydration activates transitions between additional rotameric states which are not sampled in the dry protein.  Additionally, the M35 site is shown to undergo a solvent-dependent dynamical transition in which slower amplitude motions of methyl axes are activated at high temperature.4
Conclusions

A is highly dynamic and our results support the existence of a water-accessible cavity recently predicted by MD simulations and suggested by cryo-EM studies.
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Fig. 1.  Experimental 2H static solid-state data for M35 in amyloid fibrils (three-fold symmetrical dimer morphology) comprised of A1-40. M35 was selectively deuterated at one of the methyl positions .A) Temperature dependence of the relaxation time � EMBED Equation.3 ���and the non-exponentiality parameter  in the fully hydrated samples with water content of 200% by weight., at 17.6 T field strength. The cross-over temperature of the dynamical transition is shown by the dotted line.4 B) Line shape measurements for the hydrated and dry fibrils.3
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