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Supplementafy Table 1. Alignment tensor 6f ubiquitin-SHg as a function of bH.a "
pH conct o B Y 104A, 10° A, 104A,
4.65 | 5% 375 212 .34.4 -6.20 3.76 2.44
- 6.18 | 4.8% 33.0 23.2 29.6  -7.48 488 -  2.60
6.75 | 4.6% 32.0 27.5 25.5 -7.26 4.77 2.49
7.50 5.0% 31.3  31.1 27.8 -10.86 7.02 3.84

2 Using bicelles in 93% H,0, 7% D,0, with a 30:10:1 ratio of DMPC:DHPC:CTAB, at 310 K.
The Euler angles o, B, and ¥ define the alignment tensor felative to the cdordiﬁate frame of the
1.8-A X-ray structure.10 |

b Molar ratios of lipids. M = [DMPC]; H= []jHPC];.C = [CTAB]; MA = [myristic acid].

¢ Weight by volume for M+H+C in water.

Supplementary Table 2. Alignment tensor of aprotinin in charged bicelles.? -

M:H:Cb conc.© o B Y 1044, 104 Ay, 104 A,
30:10:0 5% 15/3.3 92.7 58.7 5.47 | -0.93 -4.54
30:10:1 3.5% 154.6 86.0 77.1 1.92 -0.58 -1.33
30:10:2 4.5% 154.8 717.8 1 93.6 2.53 ‘ -0.5‘1 -2.02' |

3 Using bicelles in 93% H,0, 7% D,0, at pH 6.75, 310 K. The Euler angles o, B, and vy define
the alignment tensor relative to the coordinate frame of the crystal X-ray/neutron structure
(Wlodéwer, A Waiter, J.; Huber, R.; Sjolin, L. J. Mol. Biol. 1984, 1 80, 301—329).

b Molar ratios of lipids. M = [DMPC]; H = [DHPC];.C = [CTAB]. ’ |

¢ Weight by volume for M+H+C+MA in water.
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Supplementary Table 3. Angles of intersection for the two cones of N-H vector orientations
compatible with the Dy dipolar couplings measured in ubiquitin in liquid crystalline phases
consisting of 3:1:0 and 30:10:1 ratios of DMPC:DHPC:CTAB. Only the angle for the intersection
closest to the true N-H orientation is given. - : _
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Supplementary Table 4. Angles of intersection for the two cones of N-H vector orientations
compatible with the Dygy dipolar couplings measured in aprotinin in liquid crystalline Pphases
consisting of 3:1:0 and 15:5:1 ratios of DMPC:DHPC:CTAB. Only the angle for the intersection
closest to the true N-H orientation is given.
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