
Supplementary Information

Molecular dynamics simulations. A main concern during our simulation efforts was to remove any memory effects related to the initial choice of geometries. We used several modeling techniques to analyze the SP1 region structure avoiding potential artifacts due to initial geometry choice. Random models for the peptide P356-Q386 were built using PCAP/2 (2) as a driver because of the simplicity for the embedding of this code in a random generator. Energies were evaluated using the program X-plor 3.851 (1) and CHARMm 27 parameters. A sigmoidal dielectric function (3) with a shielding constant = 0.5 was used to properly bias the geometries in the initial model prior to simulation with a given DMSO/water mixture. Subsequent calculations used explicit solvent (see below).  The geometries obtained were subjected to energy minimization, followed by an energy weighted cluster analysis as implemented in the program CHIMERA (7); the purpose of this step was to select an intermediate set of conformations for further refinement. This “selected” set consisting of 1350 conformations were further minimized to a gradient of 0.02Kcal/mol A2 and re-clustered to retain the 50 most representative entries for each DMSO/water condition. These were annealed for 150ps using a T ramp from 300 to 400K using a Berendsen thermostat and beta=10 (as implemented in X-plor 3.851). Then the models were re-optimized by energy minimization and re-clustered, retaining the 5 most representative models for each DMSO/water mixture. These models were then immersed in an octahedral box (37.5Å width) (4). The water/DMSO box filling procedure follows Yang et al. (11). SPC/E water model and the DMSO parameters were also obtained from Yang et al. (11). Both solvent molecules were treated as rigid bodies in all simulations. It is important to note that, due to the model creation procedure the energetics of the different structures as observed using different DMSO/water ratios are not directly comparable (due to the different number of interactions present in the model). The solvent was initially annealed for 1ns using a T ramp 300 - 400K. After this step the solvent was energy minimized, followed by the energy minimization of the peptide model with the solvent. The purpose of this treatment is to minimize the amount of noise introduced by the addition of the explicit solvent into the simulated system.

The full relaxation of the peptide in the box was done using Replica Exchange Molecular Dynamics (REMD) (8), as used in the simulation of the folding/unfolding equilibrium of a number of proteins/peptides (6). In our use of this approach, 10 replicas of the system were run simultaneously and independently over a range of temperatures from 298 to 350K. At regular intervals, pairs of replicas at neighboring temperatures were exchanged with a Metropolis Monte Carlo based probability. This approach permits an efficient exploration of the conformational space with appropriate weights for each state of the system (9). In our case, the method was used to speed up the equilibration of our models since the energies were of no direct value to our analysis (see above). The final model of the peptide inside the solvent box was then relaxed in two steps. A minimization of 50,000 steps or a norm of the gradient < 0.01 Kcal/mol A2 using a Polak-Ribier minimization procedure was first used. The second step involves a simulated annealing procedure. Random initial velocities were assigned using MAXWELL option (as implemented in X-plor 3.851) at T=200 ºK. Temperature was increased to final T=298 ºK in 196 ps. Trajectories were then equilibrated for 500 ps and mirrored (velocity-inverted) to seed a total of 10 parallel runs for data collection. A grand total of 940 ns of trajectories were collected from them. All MD simulations were then carried out at T=298 ºK, with an integration step 0.72 fs with Relec groupshift cuton/cutoffs of 12.0/15.0 Å and charges in charged groups halved. This was chosen to maintain consistency with the shielding values used in the early treatment of the peptide and to speed up the sampling process following Monticelli et al. (5). No significant differences were observed across the MD replicas (Fig 5); therefore, after the comparison was established all trajectories belonging to a similar condition were considered together to obtain more accurate measurements of the error bars. Helical content and statistical analysis was estimated based on the backbone dihedral angles, as described by Vila et al. (10).
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