S2 Text. Discussion of possible errors in quasielastic neutron scattering spectra

Although the QENS spectra arising from Syn are well above the noise level as shown in Fig 1 in the main text, various systematic errors may distort the spectra. We discuss here the various possible errors, which may be due to (1) the contribution of coherent scattering, (2) the contribution of the spectra of the empty cell, (3) the effect of the shape of the sample cell, (4) multiple scattering, and (5) the scaling of the spectra of the buffer for subtraction.

Possibility (1): 
As calculated above, the incoherent scattering cross-section and the coherent scattering cross-section of Syn in the monomeric state are 0.0246 cm-1 and 0.00346 cm-1, respectively, and those in the fibril state are 0.119 cm-1 and 0.0168 cm-1, respectively. About 10% of the total scattering thus arises from the coherent scattering. The intensity of the coherent scattering, however, falls rapidly with increasing Q because the structure factor arising from the interferences between different atoms contributes to coherent scattering [1]. The contribution of coherent scattering becomes negligible for Q>~0.4 [2]. Our analysis involves the region where coherent scattering is negligible. Thus, coherent scattering did not introduce appreciable error.

Possibility (2):
We examined this possibility by carrying out subtraction of the spectra of the empty cell with various scaling factors. We carried out the subtraction with scaling factors in the range of ±10% around the transmission of the samples (but in the range below 1.0 because the transmission larger than 1.0 is physically impossible). The spectra obtained with different scaling factors are essentially indistinguishable because the contribution of the empty cell is largely canceled by subtracting the buffer spectra from the sample spectra, both of which contain equal contributions of the spectra of the empty cell. Furthermore, we found that the spectra of the cells of the same geometry, made of the same material, are also practically indistinguishable. Use of distinct cells for the samples and the buffers thus has negligible effects. Thus, errors due to the spectra of the empty cell were negligible.

Possibility (3):
Double cylindrical cells were used for the measurements of Syn in the monomeric state while flat cells were used for the measurements of Syn in the fibril state. The data obtained using the cells with different shapes were reduced separately. The spectra were normalized by those of vanadium standard obtained from vanadium plates with the same shape as the sample cells (a cylinder for the double cylindrical cell and a flat plate for the flat cell). The effects of the shape of the vanadium standard should be reflected in the spectra of the vanadium standard. Normalization by these vanadium spectra thus eliminates the effects of the shape. Possible differences due to the different shapes of the sample cells were eliminated by this normalization.

Possibility (4):
Common practice of the QENS measurements is that if the transmission of a sample is greater than 0.90, effects of multiple scattering can be neglected [3]. Many studies follow this "rule of thumb" (for example, Refs 12, 17, 18, 22, 24, 26, 35, 38, 46, 47, and 60 in the main text explicitly stated that this rule applies.) As shown above, the transmission of the samples used here was well above 0.9. Thus, the effects of multiple scattering are neglected.
Furthermore, the effects of multiple scattering are shown to be prominent in the low-Q region [4]. Observation of the slight over-broadening of the QENS spectra at the region Q < 0.5 Å-1 for the samples with the transmission lower than 0.90 may indeed be due to the effects of multiple scattering [5]. Since the spectra in this study were analyzed for the range Q > 0.45 Å-1, the few points in the lowest Q could be affected by multiple scattering. However, the parameters do not show appreciable deviations from the general tendency to the Q-dependences (see, Figs 2, 3, and 4 in the main text), and omitting these points from the fits (where applicable) did not change the results obtained. This is an indication that the effects of multiple scattering are indeed negligible.

Possibility (5): 
[bookmark: _GoBack]Various sources of error, such as errors in the protein concentration and partial specific volume, can introduce error into the scaling factor for subtracting the buffer spectra from the sample spectra. Error in this scaling factor could thus be most significant. We checked this possibility by subtracting the buffer spectra with various scaling factors in the range of ±10% around the value determined as described above from the scattering cross-section and with the same analysis applied to these spectra as described in the manuscript. Analysis shows that the obtained parameters (the diffusion coefficient DT of the global motion, the activated energy Ea estimated from the residence time of the local motion, and the fraction p of the frozen atoms, and the radius a of a confined sphere estimated from the EISF curves) were within the errors of the values obtained from the "original" spectra, which were obtained as described in Materials and Methods and S1 text, except for p in the monomeric state. Regarding p, although the range of p in the monomeric state was somewhat wider than the range of error in the original values, the result that p in the monomeric and fibril states had similar values did not change. Note also that regardless of the scaling factors, the result for a for the monomeric and fibril states remain different.

We thus conclude that these possible systematic errors do not affect the results of our analysis. The differences in the spectra and the parameters obtained from analyzing the spectra indeed reflect the differences in the dynamics between Syn in the monomeric and fibril states.
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