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[bookmark: _Ref149827270]Supplementary Figure S1. Imino assignment of s2m Delta at 283 K. The assignment is annotated in each spectrum. The notation of nucleotides equals the position in the genome ‑29000. Artificial G-C base pairs are annotated as G-1/2 or C+1/2 respectively. Nucleotides labeled in grey belong to the lower stem and nucleotides labeled in magenta belong to the upper stem. (A) 1H, 1H NOESY spectrum of the imino proton region. (B) 1H, 15N BEST-TROSY of the base-paired region of s2m Delta. (C) HNN-COSY spectrum showing correlations across hydrogen bonds (H1/H3 G/U to N3/N1 C/A) of base-paired nucleotides. A schematic representation of the secondary structure is given on the right. 
[image: Ein Bild, das Text, Screenshot, Schrift enthält.

Automatisch generierte Beschreibung]
[bookmark: _Ref150246170]Supplementary Figure S2. 4D HMQC-NOESY-HMQC planes corresponding to the loop nucleotides of s2m Delta. By subsequently looking at the HSQC like 2D planes of the 4D in the H1’C1’ dimension a NOESY walk is possible. Starting from an aromatic signal of a specific nucleotide (i) peaks are visible for the H1’C1’ resonance corresponding to the same nucleotide and to the previous nucleotide (i-1). By going through the planes from 3’ to 5’ direction a sequential assignment is facilitated. The resonance assignment of all nucleotides is annotated and the H6C6/H8C8 aromatic chemical shift that leads to the shown planes is shown in the lower right corner of each spectrum. The notation of nucleotides corresponds to the position in the genome -29000.

[image: ]
Supplementary Figure S3. Constant time HSQCs of the C2’-C5’ ribose region of s2m Delta. Spectra were recorded with selectively 13C, 15N labeled samples (GU and AC labeled). The assignment is annotated. The notation of nucleotides equals the position in the genome ‑29000. Artificial G-C base pairs are annotated as G-1/2 or C+1/2 respectively. (A), (C) and (E) correspond to the GU labeled sample and (B), (D) and (F) to the AC labeled sample.


[image: ]


[bookmark: _Ref150239990]Supplementary Figure S4. 1H-1D Titration experiments with fixed ligand concentrations (100 µM) and increasing RNA concentrations (0‑250 µM). For each ligand the CSP is plotted against the RNA concentration and KDest values were determined using a Michaelis Menten fit (left side). The structural formula of each ligand is given next to its fitting curve. The corresponding 1D spectra are shown to the right of each graph. RNA concentrations are annotated.


[image: ]
[bookmark: _Ref150324789]Supplementary Figure S5. (A) Determination of estimated KD (KDest) via ligand detected 1H‑1D NMR titration. (B) RNA based euclidean distance plot to determine the binding site of P4C11 to s2m Delta. The structural formular of the ligand is shown on the right. Internal loop residues are highlighted in green and loop residues are highlighted in magenta. A threshold of twofold the standard deviation was used. (C) 1H, 13C HSQC spectra of the aromatic region of s2m (100 µM) with 0 µM (black) and 500 µM (yellow) P4C11. Resonance assignments are annotated and the notation of nucleotides corresponds to the position in the genome -29000. Loop resonances are labeled in magenta and internal loop resonances are labeled in green. (D) Secondary structure of s2m Delta colored with HSQC based CSP heatmap (strong: red, weak; blue) while red corresponds to the maximum CSP detected. 

[image: ]
[bookmark: _Ref150324815]Supplementary Figure S6. (A) Determination of estimated KD (KDest) via ligand detected 1H‑1D NMR titration. The structural formular of the ligand is shown in the middle. (B) RNA based euclidean distance plot to determine the binding site of P6E06 to s2m Delta. Internal loop residues are highlighted in green and loop residues are highlighted in magenta. A threshold of twofold the standard deviation was used. (C) 1H, 13C HSQC spectra of the aromatic region of s2m (100 µM) with 0 µM (black) and 500 µM (yellow) P6E06. Resonance assignments are annotated and the notation of nucleotides corresponds to the position in the genome -29000. Loop resonances are labeled in magenta and internal loop resonances are labeled in green. (D) Secondary structure of s2m Delta colored with HSQC based CSP heatmap (strong: red, weak; blue) while red corresponds to the maximum CSP detected.


[image: Ein Bild, das Text, Screenshot, Schwarzweiß, weiß enthält.

Automatisch generierte Beschreibung]
[bookmark: _Ref160703819]Supplementary Figure S7. Native PAGE of s2m Delta before and after folding (95 °C, 5 min). Monomer and dimer species are indicated with arrows.


Supplementary Table S1. Relevant 13C chemical shifts of s2m Delta in ppm. 
	 
	C1' [ppm] 
	C2' [ppm] 
	C3' [ppm] 
	C4' [ppm] 
	C5' [ppm] 
	C6/C8 [ppm] 

	G-2 
	91.75 
	75.15 
	74.53 
	83.32 
	67.05 
	139.14 

	G-1 
	93.13 
	75.31 
	73.31 
	82.62 
	66.19 
	136.97 

	U728 
	93.90 
	75.40 
	72.31 
	82.22 
	64.49 
	141.81 

	U729 
	93.81 
	75.45 
	72.68 
	81.92 
	64.93 
	142.30 

	C730 
	93.88 
	75.34 
	72.79 
	81.95 
	65.18 
	141.51 

	A731 
	92.95 
	75.50 
	72.82 
	81.93 
	64.98 
	139.55 

	C732 
	93.76 
	75.51 
	72.22 
	82.01 
	64.62 
	140.47 

	C733 
	93.97 
	75.79 
	72.79 
	82.41 
	64.61 
	141.16 

	G734 
	90.53 
	75.31 
	75.37 
	84.07 
	66.78 
	138.44 

	A735 
	90.88 
	76.07 
	75.56 
	84.24 
	66.87 
	141.01 

	G736 
	89.84 
	75.60 
	- 
	84.46 
	- 
	139.07 

	G737 
	92.39 
	- 
	- 
	84.32 
	- 
	140.06 

	C738 
	- 
	- 
	- 
	- 
	- 
	- 

	C739 
	93.99 
	75.81 
	74.90 
	82.41 
	- 
	141.66 

	A740 
	92.67 
	75.53 
	72.63 
	81.98 
	- 
	140.03 

	C741 
	93.57 
	75.74 
	72.31 
	- 
	- 
	140.43 

	U742 
	93.85 
	75.22 
	- 
	- 
	64.49 
	141.86 

	C743 
	93.70 
	75.61 
	72.75 
	81.87 
	64.98 
	141.42 

	G744 
	92.55 
	75.44 
	73.53 
	83.87 
	66.09 
	136.49 

	G745 
	92.64 
	75.27 
	73.87 
	83.03 
	- 
	137.25 

	A746 
	92.11 
	75.99 
	74.08 
	83.38 
	65.74 
	140.02 

	G747 
	90.14 
	75.04 
	76.54 
	84.79 
	67.08 
	139.13 

	U748 
	90.22 
	75.63 
	77.12 
	85.07 
	67.64 
	143.64 

	A749 
	90.15 
	76.35 
	77.16 
	85.37 
	67.87 
	142.07 

	C750 
	91.74 
	75.90 
	76.54 
	84.41 
	67.47 
	143.56 

	G751 
	90.37 
	75.51 
	76.95 
	85.00 
	68.09 
	140.14 

	A752 
	90.86 
	76.25 
	- 
	84.74 
	67.70 
	141.48 

	U753 
	92.42 
	75.42 
	- 
	- 
	66.47 
	142.67 

	C754 
	93.46 
	75.55 
	73.20 
	- 
	- 
	142.22 

	G755 
	92.96 
	75.36 
	73.50 
	- 
	66.48 
	136.45 

	A756 
	92.87 
	75.69 
	72.74 
	82.00 
	- 
	139.44 

	G757 
	93.06 
	75.26 
	73.28 
	- 
	- 
	136.11 

	U758 
	93.45 
	75.21 
	72.27 
	- 
	64.50 
	141.48 

	G759 
	92.36 
	75.89 
	- 
	- 
	- 
	136.60 

	U760 
	92.75 
	75.58 
	74.00 
	82.30 
	65.93 
	142.08 

	A761 
	90.80 
	75.99 
	- 
	84.41 
	65.68 
	141.00 

	C762 
	92.41 
	74.85 
	75.55 
	- 
	66.66 
	142.29 

	A763 
	93.02 
	75.64 
	73.95 
	84.75 
	67.18 
	142.27 

	G764 
	92.80 
	75.03 
	72.85 
	- 
	- 
	136.05 

	U765 
	93.53 
	75.24 
	72.26 
	- 
	64.50 
	141.07 

	G766 
	92.52 
	75.50 
	73.51 
	- 
	66.16 
	136.33 

	A767 
	92.96 
	75.62 
	72.85 
	82.04 
	65.35 
	139.54 

	A768 
	92.77 
	75.55 
	72.71 
	82.01 
	64.98 
	139.02 

	C+1 
	94.21 
	75.79 
	72.36 
	82.04 
	64.62 
	140.77 

	C+2 
	92.03 
	85.12 
	78.02 
	85.38 
	65.80 
	141.84 

	 
	98 % 
	96 % 
	82 % 
	71 % 
	73 % 
	98 % 


Supplementary Table S2. Relevant 1H chemical shifts of s2m Delta in ppm.
	 
	H1' 
	H2' 
	H3' 
	H4' 
	H5' 
	H5'' 
	H6/H8 
	H5 

	G-2 
	5.85 
	4.96 
	4.73 
	4.56 
	4.46 
	4.29 
	8.16 
	- 

	G-1 
	5.93 
	4.57 
	4.53 
	4.56 
	4.50 
	4.23 
	7.55 
	- 

	U728 
	5.60 
	4.53 
	4.49 
	4.48 
	4.51 
	4.13 
	7.81 
	5.26 

	U729 
	5.65 
	4.48 
	4.51 
	4.48 
	4.54 
	4.13 
	7.97 
	5.60 

	C730 
	5.48 
	4.41 
	4.53 
	4.46 
	- 
	4.13 
	7.85 
	5.68 

	A731 
	5.82 
	4.50 
	4.61 
	4.45 
	4.55 
	4.12 
	8.04 
	- 

	C732 
	5.30 
	4.31 
	4.18 
	4.34 
	4.46 
	4.01 
	7.31 
	5.09 

	C733 
	5.59 
	4.05 
	4.46 
	4.26 
	- 
	4.01 
	7.73 
	5.61 

	G734 
	5.45 
	4.39 
	4.54 
	4.37 
	4.30 
	4.02 
	7.58 
	- 

	A735 
	5.71 
	4.38 
	4.56 
	4.34 
	4.19 
	4.05 
	7.91 
	- 

	G736 
	5.41 
	4.34 
	- 
	4.32 
	- 
	3.99 
	7.59 
	- 

	G737 
	5.79 
	4.58 
	- 
	4.41 
	- 
	4.13 
	7.86 
	- 

	C738 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 

	C739 
	5.57 
	4.05 
	4.45 
	4.26 
	- 
	- 
	7.70 
	5.64 

	A740 
	5.92 
	4.62 
	4.77 
	4.48 
	- 
	- 
	8.26 
	- 

	C741 
	5.39 
	4.21 
	4.38 
	4.40 
	4.50 
	4.08 
	7.56 
	5.33 

	U742 
	5.50 
	4.43 
	4.48 
	- 
	4.52 
	4.07 
	7.80 
	5.13 

	C743 
	5.55 
	4.47 
	4.52 
	4.40 
	4.21 
	4.10 
	7.80 
	5.59 

	G744 
	5.64 
	4.52 
	4.49 
	4.48 
	- 
	4.08 
	7.49 
	- 

	G745 
	5.57 
	4.51 
	4.49 
	4.38 
	4.44 
	4.06 
	7.21 
	- 

	A746 
	5.79 
	4.44 
	4.66 
	4.39 
	4.44 
	4.10 
	7.87 
	- 

	G747 
	5.52 
	4.63 
	4.64 
	4.39 
	4.29 
	4.08 
	7.58 
	- 

	U748 
	5.79 
	4.26 
	4.55 
	4.26 
	4.02 
	4.02 
	7.69 
	5.72 

	A749 
	5.87 
	4.70 
	4.68 
	4.41 
	4.15 
	4.05 
	8.19 
	- 

	C750 
	5.72 
	4.23 
	4.57 
	4.27 
	4.03 
	4.02 
	7.58 
	5.80 

	G751 
	5.77 
	4.76 
	4.82 
	4.47 
	4.22 
	4.19 
	7.91 
	- 

	A752 
	5.94 
	4.74 
	4.69 
	4.54 
	4.33 
	4.23 
	8.26 
	- 

	U753 
	5.64 
	4.30 
	4.48 
	4.57 
	4.37 
	4.15 
	7.77 
	5.66 

	C754 
	5.55 
	4.55 
	4.57 
	4.41 
	4.45 
	4.16 
	7.91 
	5.76 

	G755 
	5.61 
	4.62 
	4.49 
	4.51 
	4.41 
	4.14 
	7.49 
	- 

	A756 
	5.91 
	4.69 
	4.61 
	4.48 
	4.39 
	4.12 
	7.75 
	- 

	G757 
	5.57 
	4.39 
	4.34 
	4.50 
	4.44 
	4.00 
	7.10 
	- 

	U758 
	5.53 
	4.58 
	4.50 
	- 
	- 
	4.07 
	7.75 
	4.94 

	G759 
	5.79 
	4.31 
	4.44 
	- 
	- 
	4.10 
	7.65 
	- 

	U760 
	5.59 
	4.33 
	4.48 
	4.38 
	4.41 
	4.06 
	7.46 
	5.12 

	A761 
	5.94 
	4.59 
	4.68 
	4.50 
	4.36 
	4.16 
	8.14 
	- 

	C762 
	5.58 
	4.46 
	4.53 
	- 
	4.37 
	4.16 
	7.68 
	- 

	A763 
	5.94 
	4.71 
	4.52 
	4.53 
	4.40 
	4.25 
	8.23 
	- 

	G764 
	5.42 
	4.41 
	4.41 
	- 
	- 
	4.07 
	7.16 
	- 

	U765 
	5.51 
	4.60 
	4.50 
	4.41 
	4.60 
	4.07 
	7.60 
	5.02 

	G766 
	5.73 
	4.52 
	4.59 
	4.40 
	4.46 
	4.14 
	7.63 
	- 

	A767 
	5.81 
	4.55 
	4.65 
	4.48 
	4.54 
	4.15 
	7.76 
	- 

	A768 
	5.87 
	4.48 
	4.55 
	4.33 
	4.55 
	4.11 
	7.76 
	- 

	C+1 
	5.37 
	4.06 
	4.33 
	4.55 
	4.47 
	4.00 
	7.40 
	5.16 

	C+2 
	6.11 
	4.62 
	4.93 
	4.40 
	4.48 
	4.09 
	7.45 
	5.46 

	 
	98 % 
	98 % 
	93 % 
	87 % 
	76 % 
	93 % 
	98 % 
	90 % 



[bookmark: _Ref150263633]Supplementary Table S3. s2m RNA sequences.
	s2m
	sequence

	Wuhan-Hu-1
	5’-GGUUCACCGAGGCCACGCGGAGUACGAUCGAGUGUACAGUGAACC-3’

	Delta
	5’-GGUUCACCGAGGCCACUCGGAGUACGAUCGAGUGUACAGUGAACC-3’


[bookmark: _Ref150263654]
Supplementary Table S4. s2m RNA samples and concentrations. All RNAs were measured in 25 mM K2HPO4/KH2PO4 (pH 6.2) and 50 mM KCl.
	number
	sample
	concentration

	1
	natural abundance 95 % H2O / 5 % D2O
	400 µM

	2
	13C, 15N labeled 95 % H2O / 5 % D2O
	400 µM

	3
	13C, 15N labeled 100 % D2O
	640 µM

	4
	13C, 15N selectively labeled A,C 100 % D2O
	290 µM

	5
	13C, 15N selectively labeled G,U 100 % D2O
	360 µM



[bookmark: _Ref150263675]Supplementary Table S5. NMR experiments and parameters.
	experiment
	parameters

	1H, 1H NOESY 
(jump return)
(Sklenar 1995; 
Sklenář and Bax 1987)
	900 MHz, ns: 256, sw(f2): 21 ppm, sw(f1): 11.5 ppm, TD(f2): 2018, TD(f3): 392, aq(f2): 53 ms, o1p(1H): 4.7 ppm, d1: 1 s, frequency jump (f1) to 8.75 ppm, mixing time: 150 ms, 34 h (298 K), sample #1

	1H, 15N BEST-TROSY
(Schulte-Herbrüggen and Sorensen 2000; 
Favier and Brutscher 2011; 
Lescop et al. 2007; 
Solyom et al. 2013)
	600 MHz, ns: 16, sw(f2): 21 ppm, sw(f1): 25 ppm, TD(f2): 2018, TD(f3): 512, aq(f2): 80 ms, o1p(1H): 4.7 ppm, o2p(13C): 101 ppm, o3p(15N): 153 ppm, d1: 0.3 s, 1H (298 K, 308 K), sample #2

	HNN-COSY
(Lescop et al. 2010; 
Dingley and Grzesiek 1998)
	600 MHz, ns: 32, sw(f3): 20 ppm, sw(f2): 30 ppm, sw(f1): 100 ppm, TD(f3): 2500, TD(f2): 1, TD(f1): 384, aq(f3): 100 ms, o1p(1H): 4.7 ppm, o2p(13C): 105 ppm, o3p(15N): 183 ppm, d1: 0.3 s, 2 h, (298 K), sample #2

	

1H, 15N-HSQC (amino)
(Mori et al. 1995)
	

600 MHz, ns: 32, sw(f2): 10 ppm, sw(f1): 31 ppm, TD(f2): 1024, TD(f1): 256, aq(f2): 85 ms, o1p(1H): 4.7 ppm, o2p(13C): 101 ppm, o3p(15N): 86.5 ppm, d1: 0.8 s, 2 h, (298 K), sample #2

	1H, 15N CPMG NOESY
(Mulder et al. 1996; 
Mueller et al. 1995)
	600 MHz, ns:256, sw(f2): 21 ppm, sw(f1): 103 ppm, TD(f2): 2048, TD(f1): 256, aq(f2): 81 ms, o1p(1H): 4.7ppm, o2p(13C): 101 ppm, o3(15N): 116 ppm, d1: 1 s, mixing time: 150 ms, 24h (298 K), sample #2

	HCCNH
(Piotto et al. 1992; 
Sklenář et al. 1996)
	600 MHz, ns: 208, sw(f3): 21 ppm, sw(f2): 10 ppm, sw(f1): 30 ppm, TD(f3): 2254, TD(f2): 128, TD(f1): 1, aq(f3): 90 ms, o1p(1H): 4.7 ppm, o2p(13C): 137 ppm, o3p(15N): 154 ppm, d1: 1.8 s, C6/8-N1/9 transfer time: 24 ms, TOCSY mixing time (H6/8)C6/8(CC)NH: 28 ms, 15 h, (298 K, 308 K) sample #2

	1H, 13C HSQC
(Bodenhausen and Ruben 1980; Vuister and Bax 1992)
	aromatic region:
950 MHz, ns: 2, sw(f2): 8.3 ppm, sw(f1): 24 ppm, TD(f2): 1024, TD(f1): 384, aq(f2): 65 ms, o1p(1H): 4.7 ppm, o2p(13C): 143 ppm, d1: 1 s, INEPT transfer time: 2.5 ms, 15 min, (308 K), sample #3
C1’ region:
950 MHz, ns: 2, sw(f2): 8.3 ppm, sw(f1): 12 ppm, TD(f2): 1024, TD(f1): 384, aq(f2): 65 ms, o1p(1H): 4.7 ppm, o2p(13C): 90 ppm, d1: 1 s, INEPT transfer time: 2.94 ms, 15 min, (308 K), sample #3
CT HSQC ribose C1’ to C5’:
950 MHz, ns: 4, sw(f2): 8.3 ppm, sw(f1): 38 ppm, TD(f2): 1024, TD(f1): 256, aq(f2): 88 ms, o1p(1H): 4.7 ppm, o2p(13C): 77 ppm, d1: 1 s, constant time delay: 12.5 ms, 20 min, (308 K), samples #4/5

	4D HMQC-NOESY-HMQC
(Stanek et al. 2013)
	950 MHz, ns: 8, sw(f4): 9.1 ppm, sw(f3): 14.7 ppm, sw(f2): 22 ppm, sw(f1): 2.8 ppm TD(f4): 1146, TD(f3): 56, TD(f2): 64, TD(f1): 120 aq(f4): 66 ms, o1p(1H): 4.7 ppm, o2p(13C, f3): 143 ppm, o2p(13C, f2): 137 ppm, o3p(15N): 157 ppm, d1: 0.88 s, INEPT transfer times: 2.5 ms (aromatics) and 3.1 ms (H1’C1’), NOESY mixing time: 250 ms, recorded with 14 % NUS, 5 d 12 h (308 K), sample #3

	


3D HCN
(Sklenář et al. 1993a)
	


1H detected:
800 MHz, ns: 56, sw(f3): 9 ppm, sw(f2): 22 ppm, sw(f1): 33 ppm TD(f3): 1024, TD(f2): 168, TD(f1): 184 aq(f3): 70 ms, o1p(1H): 4.7 ppm, o2p(13C): 115 ppm, o3p(15N): 158 ppm, d1: 1 s, INEPT transfer times: 2.8 ms (HC) and 34 ms (CN), recorded with 25 % NUS, 3 d, (308 K), sample #2
13C detected:
800 MHz, ns: 24, sw(f3): 24.5 ppm, sw(f2): 34.5 ppm, sw(f1): 12 ppm TD(f3): 666, TD(f2): 24, TD(f1): 104 aq(f3): 70 ms, o2p(13C): 90 ppm, o3p(15N): 157 ppm, d1: 1 s, INEPT transfer times: 2.5 ms (HC) and 30 ms (CN), 2 d 14 h, (308 K), sample #2

	3D fw-HCCH-TOCSY
(Glaser et al. 1996; Kay et al. 1993; Marino et al. 1996; Schwalbe et al. 1995)
	800/700 MHz, ns: 16, sw(f3): 15 ppm, sw(f2): 36 ppm, sw(f1): 3.4 ppm TD(f3): 1678, TD(f2): 104, TD(f1): 104 aq(f3): 80 ms, o1p(1H): 4.7 ppm, o2p(13C): 77 ppm, o3p(15N): 155 ppm, d1: 1 s, INEPT transfer times: 3.4 ms, TOCSY mixing time: 12 ms, constant time delay: 8.3 ms, 2 d 8 h, (308 K), samples #4/5

	3D HCC(H) TOCSY
(Kay et al. 1993)
	950/700 MHz, ns: 8, sw(f3): 8.5 ppm, sw(f2): 9.5 ppm, sw(f1): 35.5 ppm TD(f3): 1024, TD(f2): 100, TD(f1): 150 aq(f3): 63 ms, o1p(1H): 4.7 ppm, o2p(13C): 76.5 ppm, o3p(15N): 153 ppm, d1: 1.1 s, INEPT transfer times: 3.2 ms, TOCSY mixing time: 5.5 ms and 16 ms, 2 d, (308 K), samples #4/5

	)H5H6 TOCSY
(Hwang and Shaka 1995; 
Shaka et al. 1988)
	600 MHz, ns: 32, sw(f2): 8.8 ppm, sw(f1): 6.2 ppm TD(f2): 1398, TD(f1): 256, aq(f2): 133 ms, o1p(1H): 4.7 ppm, o2p(13C): 137 ppm, o3p(15N): 86 ppm, d1: 1 s, TOCSY mixing time: 30 ms, 3 d, (308 K), sample #2

	13C, 15N filtered NOESY
(Piotto et al. 1992; 
Sklenar et al. 1993; 
Otting and Wüthrich 1989)
	800 MHz, ns: 96, sw(f2): 8 ppm, sw(f1): 6.2 ppm TD(f2): 1024, TD(f1): 512, aq(f2): 80 ms, o1p(1H): 4.7 ppm, o2p(13C): 145 ppm, o3p(15N): 201 ppm, d1: 1 s, NOESY mixing time: 250 ms, 3 d 5 h, (308 K), sample #4/5 (4 spectra recorded in an interleaved manner to receive 12C12C, 12C13C, 13C12C and 13C13C bound proton planes).

	



1H, 13C hetNOE experiments
(Duchardt and Schwalbe 2005; Farrow et al. 1994)
	



aromatic region:
800 MHz, ns: 32, sw(f3): 9 ppm, sw(f2): 20 ppm (AC) and 10 ppm (GU), TD(f3): 1024, TD(f2): 448 (AC) and 312 (GU), aq(f3): 71 ms, o1p(1H): 4.7 ppm, o2p(13C): 144 ppm (AC) and 137 ppm (GU), o3p(15N): 158 ppm, d1: 5 s, presaturation delay: 3 s, INEPT transfer time: 2.7 ms, 2 d 17 h (AC) and 1 d 21 h (GU), (308 K), samples #4/5
c1’ region:
800 MHz, ns: 32, sw(f3): 9 ppm, sw(f2): 8 ppm, TD(f3): 1024, TD(f2): 320 (AC) and 312 (GU), aq(f3): 71 ms, o1p(1H): 4.7 ppm, o2p(13C): 90 ppm, o3p(15N): 153 ppm, d1: 5 s, presaturation delay: 3 s, INEPT transfer time: 3.0 ms, 1 d 23 h (AC) and 1 d 22 h (GU), (308 K), samples #4/5
NOE/noNOE experiments were recorded as pseudo 3D. 
An off resonant pulse at -1000 ppm was used for temperature compensation in the reference experiment. Separate experiments were carried out for two NMR sample with different labeled nucleotides (AC or GU labeled).

	T1 relaxation measurements
(Kay et al. 1992; 
Duchardt and Schwalbe 2005; Farrow et al. 1994)
	aromatic region:
800 MHz, ns: 24 (AC) and 32 (GU), sw(f3): 10 ppm, sw(f2): 20 ppm (AC) and 12 ppm (GU), TD(f3): 1024, TD(f2): 124 (AC) and 137 ppm (GU), aq(f3): 64 ms, o1p(1H): 4.7 ppm, o2p(13C): 144 ppm (AC) and 137 ppm (GU), o3p(15N): 153 ppm, d1: 2.6 s, constant time delay: 8.8 s, INEPT transfer time: 2.7 ms, 1 d 18 h (AC) and 1 d 9 h (GU), (308 K), samples #4/5
c1’ region:
800 MHz, ns: 24 (AC) and 32 (GU), sw(f3): 10 ppm, sw(f2): 8 ppm, TD(f3): 1024, TD(f2): 72, aq(f3): 64 ms, o1p(1H): 4.7 ppm, o2p(13C): 90 ppm, o3p(15N): 153 ppm, d1: 2.6 s, constant time delay: 12.5 s, INEPT transfer time: 3.0 ms, 1 d (AC) and 1 d 8 h (GU), (308 K), samples #4/5
Experiments were recorded as pseudo 3Ds using a vdlist with eight different T1 delays ranging from 20 ms to 1.5 s. Separate experiments were carried out for two NMR samples with different labeled nucleotides (AC or GU labeled).

	1D (ligand titrations)
(Nguyen et al. 2007; 
Adams et al. 2013; 
Hwang and Shaka 1995)
	600 MHz, ns: 512, sw: 24.5 ppm, TD: 29410, aq(f3): 1 s, o1p(1H): 4.7 ppm, d1: 1 s, 18 min , (298 K)
Water suppression using soggy with gradients. Perfect echo version.
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