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Effects of Spin-Flips on Chemical Exchange: The **C spin of a methyl group is scalar
coupled to its three directly attached protons with scalar coupling constant Jcy, giving
rise to four distinct carbon transitions in NMR spectra, reflecting the different spin-states
of the proton spins. The four lines (multiplet components) correspond to the density
elements Ciloao><aoaal, C.[|aap><aof|t|apo><aBal+|Baa><Poal],
C.[IBBa><ppal+|pap><Bap|+|app><aBP|], C:|BRR><PRP| of Table 1 (see text) and are

denoted by cC Cc*? Cc“ C/in what follows. These lines are centered at the

+

frequencies

{o-37(J.y + Doy )@ —71(Ieyy + Doy )@+ (I + Doy ), @ + 37(3gy + Dgyy )} With

intrinsic transverse relaxation rates of {R;%«, Ry R%" RJ¥}. The time-dependence of

each of the methyl-carbon magnetization components in the free precession limit,

Al

. . K .
assuming a two-site exchange model A<_k—8> B can be written as
BA
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where,

fracct = Rpwe® — (@, — 3m(Jgyy + Diy ) + Kng +1.5RE

sel

Baat = Ryt —i(wg — 37(Jey + Di ) + Kga +1.5RS

sel

Aaaf _ Ré\’,iﬁtaﬂ _ i(a)A _ ﬂ(JCH + DéH )+ kAB +1.5R2

sel

A TR SR S T

B.aaf _ Rii:ftﬂ _ i(a)B _ ﬂ(JCH + DgH )+ kBA +1.5RsBe| [S2]

Aaff _ Ré}ﬁtﬂﬂ —i(w, + 7(Jgy + D&)) + Ko +1.5RA

sel

B.afif _ R;,igtﬂﬁ' —i(wg + 7(Jgy + D&, )) + Kgp +1.5RE

sel

AT ST

M= RA (g, + 371(J ey + D& )) + Kpg + L5R?

sel

sel

PP = RIIP —i(wg + 37(Jey + Diyy ) + Kga +1.5RS
In egs [S1,S2] the superscript ‘1’ indicates transpose and sz"i"m , je€(AB), k €

{aao,00f,apB.BPPR} are the intrinsic transverse relaxation rates of each of the multiplet

A
sel

components of state j and RZ% (R )is the selective 'H longitudinal relaxation rate for
state A(B) that is given by the difference in relaxation rates between 4C,H,H, and
2C,H,, R, =R/(4C,1,1,)-R(2C,1,). In the analysis of all the dispersion data we

have assumed that the intrinsic relaxation rates are the same in ground and excited states

(RZj,]iﬁt = sz,’iit ) RsAeI = RsEél ).
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Table S1 — Summary of residue specific chemical shift and RDC changes

Awc (ppm) Direct RDC (Hz) €) AD (CPMG) (Hz)  f) De'=(Ds-AD) /k (Hz) J (H2)
a) Direct b) CPMG c) Holo (40mg/ml) d) Apo (50mg/ml) g) Apo h) Holo

25°C [REEOM  -0.262 0271 + 0.003 89 = 02 07 =+ 03 95 + 03 823 + 0.36 12498 =+ 026 12475 + 0.08

Leu18,52 VKT 0.359 + 0.003 85 + 04 01 + 02 94 = 04 754 + 039 12533 + 020 12495 + 026

Val21,yl 0.002 0.017 + 0.005 03 + 04 50 + 02 89 + 06 316 + 053 12564 =+ 013 12562 + 031

Val21,y2 0.031 0.043 + 0.005 95 + 02 34 + 03 100 £ 0.6 10.80 + 056 12589 <+ 0.18 12582 + 0.08

-m&. 0.075 0101 + 0.004 62 + 02 55 + 02 25 + 05 643 + 044 12543 + 019 12535 + 0.15

Le27,51 -0.025 -0.034 £ 0.009 43 + 03 65 + 02 27 £ 15 304 + 118 12554 + 014 12555 + 0.11

le29,51 0.002 0.005 + 0.002 142 + 06 05 =+ 02 223 + 03 1762 + 030 12481 =+ 013 12488 + 0.3

Val32,y1 105 + 0.3 12589 + 0.13

Val32,y2 87 + 03 126.09 + 0.19

-0.318 0335 + 0.002 152 + 02 15 + 03 177 + 04 1550 + 041 12508 + 030 12515 <+ 0.15

Leu3s,52 ORI 0506 + 0.004 60 + 02 09 + 02 81 + 05 577 + 045 12466 + 005 12448 + 013

Leudl,8l | -0.035 0.052 + 0.006 36 + 02 14 + 06 32 £ 09 374 + 086 12496 + 0.16 12502 + 0.04

Leuald2 | -0.008 .0.016 + 0.006 55 % 0.2 19 + 02 74 £ 08 751 + 064 12476 + 014 12481 =+ 0.04

Leu49,51 (XN 2331 £ 0013 55 + 03 02 + 02 74 £ 15 580 + 122 12516 <+ 0.13 12475 + 017

Leus9,52 LX) 0282 + 0.002 125 + 02 13 + 05 145 + 04 1269 + 053 12448 + 034 12461 + 0.04

Val55,y1 0.364 0.412 + 0.003 30 + 03 63 = 03 49 + 04 112+ 041 12589 =+ 0.18 12589 + 0.07

Val55,y2 0.242 0.265 + 0.003 206 + 03 58 + 03 194 £ 05 2030 + 0.49 12616 + 019 12622 + 0.15

Leu57,61 | 0.046 0.062 + 0.005 140 + 03 95 =+ 02 122 £+ 06 17.44 + 053 12513 =+ 012 12508 + 0.29

Leu57,62 | 0.005 0.005 + 0.006 01 + 03 23 + 02 75 £ 07 423 + 063 12471 + 014 12461 + 018
ol Lcuiss: RS .0.325 + 0.005 93 = 02 03 =+ 03 120 + 0.8 1046 + 0.76

Leu1s,52 [NOKITS 0.358 + 0.007 92 + 03 03 = 02 71 £ 15 6.26 + 128

Val21,yl 0.016 0.013 + 0.010 02 + 02 62 + 02 108 £ 1.2 392 + 107

Val21y2 0.029 0.031 + 0.011 93 = 02 29 + 03 98 = 14 1072+ 119

m 0.075 0.128 + 0.005 64 + 03 65 + 02 17 + 08 700 + 071

827,61 -0.014 0.027 + 0021 46 + 03 79 + 02 29 + 35 425 + 301

le29,81 0.026 0.005 + 0.005 141 £ 1.0 04 + 02 248 + 06 2133 + 056

valza2yl | -1.449 1468 £ 0.019 111 £ 04 139 =+ 3.1 1179+ 259

Val32,y2 1.864 1823 + 0.022 90 + 02 126 =+ 38 1067 + 322

-0.343 -0.364 + 0.006 155 £ 0.2 11+ 03 180 =+ 09 1618 + 0.85

Leu3s,52 Y 0562 + 0.008 60 + 02 05 + 02 71 £ 10 557 + 090

Leu4l 8l | -0.033 .0.051 + 0.012 35 + 04 07 + 06 55 & 17 518 + 155

Leudl,s2 | 0.001 0.004 + 0.009 65 + 04 1.7 £ 02 104 £ 11 1027 + 0.96

Leu49,51 WAL 2469 + 0.028 47 + 02 01 + 02 05 + 39 032 + 331

Leu49,52 KL 0.360 + 0.005 134 + 02 27 + 05 129 £ 09 1325 + 087

Val55,y1 0.368 0.469 + 0.012 28 + 04 82 =+ 03 24 £ 20 495 + 175

Val55y2 0.257 0.273 + 0.006 221 + 05 65 =+ 03 183 + 1.3 2101 + 117

Leu57,61 | 0.052 0.075 + 0.009 147 + 01 102 =+ 02 144 £ 16 2087 + 1.39

Leu57,62 | 0.044 0.081 + 0.007 03 + 03 25 + 02 19 £ 12 055 + 101

a) Carbon chemical shift difference wg-wy measured directly from HSQC experiments. b) Values of Awc=ws-wg obtained through fitting CPMG data encompassing all
four lines and the CW experiment at both 500 and 800 MHz. All signs are those obtained from the direct measurement. Signs experimentally from HSQC/HMQC
spectra are indicated with black boxes. c/d) Directly measured RDC values of the holo state (c) and the apo state (d). e) Values of AD=Dg-Dg obtained through fitting
CPMG data encompassing all four lines and the CW experiment at both 500 and 800 MHz. f) The excited state RDC values adjusted to take into account differences in
the amount of alignment media in samples used for direct measurements of the holo state (Dy;) and CPMG measurements (Dg); De =De/k=(Dg-AD)/K, (k= 1.24 at 25°C
and 1.17 at 5°C). D¢ is directly comparable to Dy. Values of k are determined from the slopes of the best fit lines to the correlations indicated in Figures 6d,h. (c). g/h) J
coupling values of the apo (g) and holo (h) states.
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