Table S1. Chemical shifts (in p.p.m.) of the non-exchangeable proton and protonated
carbon resonances of y32-ACSL RNA hairpin.

Residue H6/ HS5/ H1' H2'" H3'" H4'" HS/ C6/ C5/ C1' C2 C3" C4' CS
H8 H2 H5" C8 C2

Go7 7.99 - 5.74 484 454 434 4.01, 23, - n.a n.a n.a n.a n.a

Gog 747 - 590 4.64 456 451 iig, 136.74 - 92.86 75.65 72.81 82.27 65.77
Go9 7.17 - 579 4.62 4.48 4.45 jéltg, 13598 - 92.87 75.69 72.82 8199 6541
G3g 7.10 - 575 4.62 4.42 447 jg?, 136.17 93.12 7553 73.14 8223 66.05
A3z 7.68 7.74 599 4.65 4.58 4.47 jgg, 139.63 154.26 93.15 75.69 7256 82.09 64.86
P32 6.92 - 456 4.10 4.28 4.14 jgg, 140.05 82.78 75.16 73.65 7991 65.33
Usz 7.51 525 570 431 436 431 431491?), 141.49 103.83 93.29 76.23 73.25 82.86 65.02
G34 7.95 - 549 470 456 4.39 j?g, 139.43 88.67 7497 7754 84.82 6693
A3s 8.09 8.01 549 435 456 3.69 ;H;;, 141.95 155.17 88.67 7747 77.54 84.82 67.80
Asg 7.88 791 572 474 481 444 431?(1), 141.16 155.06 89.13 7557 77.00 84.78 68.59
Az7 8.18 7.19 576 4.80 4.65 4.59 4312;, 141.51 153.46 89.36 7525 7576 84.34 68.84
A3zg 7.77 7.86 5775 441 436 4.56 jgg, 139.90 154.09 93.00 7529 73.82 83.06 68.07
Uszg 7.61 492 546 429 441 439 2:2‘1, 141.64 102.60 93.49 7533 72.10 82.11 64.26
Cao 7.88 5.54 558 427 445 4.40 j(é)lg, 141.80 97.33 93.83 7558 7222 8190 64.62
Ca1 7.79 543 543 434 445 437 jgg, 141.63 97.44 94.09 7537 72.06 8199 64.42
Cao 7.80 545 546 424 447 435 jgg, 141.60 97.44 9435 7553 7191 82.07 64.30
Cy3 7.66 7.83 571 398 4.15 4.14 3(49%, 141.88 97.97 92.87 77.48 69.63 83.66 65.13

The TH chemical shifts were measured at 25 °C and pH 6.8 and are referenced relative

to DSS (0.00 ppm) and the 13C chemical shifts set using the spectrometer frequency and the

TH and 13C gyromagnetic ratios. The uncertainties in the chemical shift values are ~0.01 and

~0.05 p.p.m. for TH and 13C, respectively. The 5' and 5" protons are not stereospecifically

assigned.

aNot assigned.



Table S2. Chemical shifts (ppm) of exchangeable proton, protonated nitrogen, and

phosphorous resonances.
H1/H3 N1/N3 HN4/HN6 N4/N6/N2  5'-P

Residue JHN2

Ga7 an.o. n.o. n.o. n.o. -
Gas 12.70 144.80 bn.a. no. 8
Gag 12.51 144.76 n.a. n.o. -3.69
G3o 12.27 144.30 n.a. n.o. -3.68
Asl ; . 771,651 8013 0!
w32 10.31, 128.59, - - 377

13.21 158.17

Uss 13.21 157.98 . .8
Ga4 10.49 143.16 n.a. no. %0
Ass - ; ¢6.42 751 !
As6 - ; ¢6.61 7690 %7
As7 - - n.a. n.a. -3.40
Asg ; ; n.o. 80.05 oF
Uso 13.86 159.41 ; . e
Ca _ usos 691 839 9565 442
Cal _ uqo 685 842 9527 445
Ca2 _ uses 690, 840 9529 4.42
Ca3 6.97, 823 94.14 424

ThelH chemical shifts were referenced relative to DSS at 12 °C and pH 6.8 and the
15N chemical shifts set using the spectrometer frequency and the TH and 15N gyromagnetic
ratios. The 31P chemical shifts are reported relative to an external standard of TMP and
were recorded at 25 °C. The chemical shifts have uncertainties of ~0.01, =0.03, and =~0.01
ppm for TH, 15N, and 31P, respectively.
aNot observed.

bNot assigned.

CThese resonanc es are broad and weak.



