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Table S1. Relaxation rates in the lead-dependent ribozyme. Transverse relaxation rates are
listed at the nominal spin-lock power (). Dispersion plots (Figure 6, main text) were
constructed and analyzed by calculating the effective spin-lock power s as the vector sum of

o, and the listed resonance offset.

Rlp (S-l)

|Offset| (Hz) Ri (s 15kHz 20kHz 25kHz 3.0kHz

C2C2 560 244+0.06 146+0.7 133%x17 13.6%0.7 13.0%+0.6
Cs5C2’ 544 143+0.09 143+29 236+42 134+19 133+15
CeC2’ 487 145+0.10 31.8+55 28.7+3.6 36.2+6.8 35.2%6.2
C6C4’ 526 1.23+0.14 384+56 364+15 382+6.3 31.0+44
ciocz2’ 543 247+0.08 124+13 120%+16 124+08 135%1.2
cioc4’ 514 155+0.24 30.7+44 420+42 340+49 28.8+29
Cii1cz2’ 554 1.83+0.06 195+09 151+11 174+08 175+x14
ci4cCz2’ 503 271+0.06 103+05 13.2+0.7 109+0.6 11.0+0.9
C28C2' 560 238+0.06 134+08 133*x17 129+0.7 133%11
c30C2’ 240 191+005 156+14 124+10 171+09 159+14
C30C4" 643 1.83+0.08 220+24 228+25 232+18 23.7+x20
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Rip 51

Resonance 3.5 kHz 40kHz 45kHz 50kHz 55kHz 6.0 kHz
c2C? 126+03 13.0+04 123+05 124+08 122+08 124+0.2
C5C2’ 102+1.14 120+11 157+3.0 153+40 164+95 172+20
c6C2’ 29656 31.8+64 298+59 259+38 348+57 29.8+53
C6C4’ 31.2+56 339+47 323+66 266+44 259+40 258+73
ciocz2' 127+06 11.0+0.7 11.0+06 121+09 116+11 11.9+0.7
Cl10C4" 431+40 305+3.7 383+£65 271+£59 271+59 315+59
Cii1Cc2' 164+05 173+09 16.0+x05 16.0+15 161+15 164+0.5
ci4C2' 104+03 103+05 98+06 94+10 9607 101+04
c28C2'" 132+05 132+05 122+04 116+11 124+08 119+04
c3ocz2’ 164+03 16.1+08 155+06 149+14 158+1.1 16305
C30C4" 202+09 206+13 205+13 195+20 185+13 199+12
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Figure S1. Determination of upper and lower bounds for exchange lifetime. Comparison of

experimental data for C6 C2" (main text, Figure 6) with: A), Simulated dispersion curves for tex

=5 ps and Aomin = 2 ppm (solid), 3 ppm (long dash), 4 ppm (short dash); B), Simulated

dispersion curves for tex = 2 us and Aomin = 2 ppm (solid), 4 ppm (long dash), 6 ppm (short

dash); C), Simulated dispersion curves for tex = 1 us and Aomin = 2 ppm (solid), 4 ppm (long

dash), 6 ppm (short dash), 8 ppm (dots); D), Dispersion curves at tex = 10 us (solid), 20 us (long

dash), 40 us (short dash), 80 us (dots) and the corresponding best-fit values of Awmin. R1,° Was

setto 12.7 st in all cases.



