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1. Comparison of the complete 2D *H-1°N spectra at 93 and 126 kHz MAS

. v : . . - 100 v . . v v v . 100
G47 G47
A L d <0 B P &2
- e , {105 - &® _ - 4105
U GLQ T55 EO
L >~ (. - J110 L & = 27 {110
E64 D39 = 565 ° E64 D39 . 565 @
Eg’ = S57 K%’ o ‘E£4 o S57 KB’ .
Y59 Y59
L 4115 € - 4115 €
Q40 o} L Q40 g
/%, L56 qb 161 a 17527 032 P col56 & 1 a
? < F4 =26 ResaRS <
i V1 8 68‘|‘223 P 18 41 7 ‘33,-120 = i \/1 68'2 18 .K48 136 11202
s nd - g % *1MG (Sas: ® «* g
E1 > 4 &W E1 el
14 ‘?71 K © Ria? " % 12 w7 K11 S
ks, 51 N25 L6 824 D21 N25
L » .w {125 L W {125
Q62 70 45 Q TL6d Q$ @wo F45 Q31 64
=
| ERNTS st 130 | 13 |46 130
e &
. . . . . . . 135 . . . . . . . 135
10 9.5 9 8.5 8 7.5 7 6.5 6 10 9.5 9 85 8 7.5 7 6.5 6
S('H) / ppm &('H) / ppm

Figure S 1: Assigned experimental proton-detected 1H-15N correlation spectra using dipolar-coupling based transfers at 93 (A)
and 126 (B) kHz MAS and a sample temperature of 20 °C. Both spectra were acquired using the same experimental
conditions and are processed with an apodization function of QSINE 2.5. They are displayed at the same contour level with a
20% cutoff.

2. Spectrum fitting using INFOS

For the spectrum fitting only the assigned backbone amides were considered. Side-chain peaks were
found to be isolated and can thus be left out of the fit without distorting any results. A peak list from an
assignment in CCPN, based on the chemical shifts of deuterated and 100% back-exchanged ubiquitin and
taking into account the isotope effect>*,as well as an hCANH 3D experiment on fully protonated ubiquitin,
were used for starting values. They provided the number and initial positions of the peaks which were
then allowed to move freely within a range of 0.3 ppm in each dimension during the fitting process. After
the fit was completed and the best peak positions found, the assignment was again checked and corrected
manually for some overlapping peaks. For both spinning frequencies, this initial fit was performed on a
reference experiment and then used as input with fixed peak positions for the series of 2D spectra to
extract relaxation rate constants using FitTrace. Note that for such a procedure, proper referencing of the
spectra as well as a stable temperature is vital. In order to extract errors for the fit results from FitTrace,
a Monte Carlo-based approach was used where 100 spectra were synthesized and the RMSD for each

parameter was calculated.



. Quality of the fits
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Figure S 2: Residuals of the calculated spectrum (fit) by INFOS for the spectrum at 93 (A and C) and 126 (B and D) kHz MAS.
Contour levels are set to a cutoff of 5% (A and B) and to the same cutoff of 20% as in Sl Figure S 1(C and D). Resulting peak

positions from the fit are marked by open circles. Note that the sidechain amides were not fit and thus display a large

residual.



4. Adamantane 3C spectrum after shimming the 0.6 mm probe
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Figure S 3: 13C-detected adamantane spectrum at 100 kHz MAS
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Figure S 4: Proton R;' relaxation rates calculated from the site-specific correlation times and order parameters of 1>N-based
relaxation data reported in Lakomek, et al. 2° taking into account dipolar interactions of the *H -15N spin pair at 130 kHz MAS.

5. Ratio of proton Ry, and R,' relaxation rates
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Figure S 5: Ratio of the R,' and Ry, relaxation rates for 126 (blue circles)





