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Supplementary Table S1: List of NMR experiments conducted for the resonance assignment of 5_SL4. Experimental parameters are given. ns = number of scans, sw = spectral width, aq = acquisition time, o1-o4 = carrier frequencies on channels 1-4, rel. delay = relaxation delay. The different samples are indicated in bold according to their isotope labeling scheme. Parameters for 5_SL4sh are highlighted in italic. For 5_SL4sh a uniformly 13C15N labeled sample was used.
	NMR experiment
	Experimental parameters

	1H,15N-BEST-TROSY
imino group region
(Favier and Brutscher 2011; Solyom et al. 2013)(Solyom et al. 2013; Favier und Brutscher 2011)
	800 MHzTXO, ns: 16, sw(f2): 21 ppm, sw(f1): 25 ppm, aq(f2): 60 ms, aq(f1): 128 ms, o1(1H): 4.7 ppm, o2(13C): 101 ppm, o3(15N): 153 ppm, rel. delay: 0.3 s, time: 1 h (10 °C)

	1H,15N-HSQC
amino group region
(Mori et al. 1995)
	800 MHzTXO, ns: 48, sw(f2): 20 ppm, sw(f1): 35 ppm, aq(f2): 32 ms, aq(f1): 45 ms, o1(1H): 4.7 ppm, o2(13C): 101 ppm, o3(15N): 88 ppm, rel. delay: 1.0 s, time: 4 h (10 °C)

	1H, 15N-CPMG-NOESY
(Mueller et al. 1995)
	800 MHz, ns: 288, sw(f2): 22 ppm, sw(f1): 103 ppm, aq(f2): 59 ms, aq(f1): 12 ms, o1(1H): 4.7 ppm, o2(13C): 101 ppm, o3(15N): 116 ppm, rel. delay: 1.0 s, time: 19 h (10 °C)

	1H,13C-sfHMQC
aromatic region
(Schanda and Brutscher 2005)
	15N: 800 MHzTXO, ns: 896, sw(f2): 10 ppm, sw(f1): 25 ppm, aq(f2): 63 ms, aq(f1): 15 ms, o1(1H): 4.7 ppm, o2(13C): 143 ppm, o3(15N): 190 ppm, rel. delay: 0.3 s, time: 14 h

	1H,13C-HSQC




	Optimized for aromatic C-H moieties:
INEPT transfer time 2.7 ms (1JCH 185 Hz), off-resonant Q3 shaped pulse for C5 decoupling at 95 ppm with 25 ppm bandwidth (900 µs at 600 MHz, 680 µs at 800 MHz).

G/U-13C/15N: 600 MHz, ns: 8, sw(f2): 8.3 ppm, sw(f1): 12 ppm, aq(f2): 102 ms, aq(f1): 141 ms, o1(1H): 4.7 ppm, o2(13C): 136.5 ppm, o3(15N): 153 ppm, rel. delay: 1.0 s, time: 1 h 

A/C-13C/15N: 800 MHzTXO, ns: 8, sw(f2): 8.6 ppm, sw(f1): 25 ppm, aq(f2): 75 ms, aq(f1): 38 ms, o1(1H): 4.7 ppm, o2(13C): 143 ppm, o3(15N): 153 ppm, rel. delay: 1.0 s, time: 1 h

800 MHzTXO, ns: 8, sw(f2): 8.6 ppm, sw(f1): 25 ppm, aq(f2): 75 ms, aq(f1): 38 ms, o1(1H): 4.7 ppm, o2(13C): 143 ppm, o3(15N): 153 ppm, rel. delay: 1.0 s, time: 1 h

Optimized for aliphatic C-H moieties:
INEPT transfer time 3.2 ms (1JCH 158 Hz).

G/U-13C/15N: 950 MHz, ns: 4, sw(f2): 10 ppm, sw(f1): 45 ppm, aq(f2): 54 ms, aq(f1): 12 ms, o1(1H): 4.7 ppm, o2(13C): 82 ppm, o3(15N): 1 ppm, rel. delay: 1.0 s, time: 20 min 

A/C-13C/15N: 600 MHz, ns: 4, sw(f2): 10 ppm, sw(f1): 40 ppm, aq(f2): 85 ms, aq(f1): 21 ms, o1(1H): 4.7 ppm, o2(13C): 79 ppm, o3(15N): 1 ppm, rel. delay: 1.2 s, time: 20 min

900 MHz, ns: 4, sw(f2): 10 ppm, sw(f1): 44 ppm, aq(f2): 56 ms, aq(f1): 13 ms, o1(1H): 4.7 ppm, o2(13C): 82 ppm, o3(15N): 1 ppm, rel. delay: 1.0 s, time: 20 min

	3D 13C-detected (H)CNC
C6/8-to-C1’

Modified from
(Fiala et al. 1998)


	C6/8-N1/9 transfer time 30 ms, C-H transfer time 2.9 ms (C1’) and 2.6 ms (C6/8)

G/U-13C/15N: 800 MHzTXO, ns: 16, sw(f3): 24.5 ppm, sw(f2): 34.7 ppm, sw(f1): 12.0 ppm, aq(f3): 68 ms, aq(f2): 57 ms, aq(f1): 22 ms, o1(13C): 9 0 ppm, o2(1H): 7.6 ppm, o3(15N): 157 ppm, rel. delay: 0.5 s, time: 2 d

A/C-13C/15N: 800 MHzTXO, ns: 24, sw(f3): 24.5 ppm, sw(f2): 34.7 ppm, sw(f1): 15.1 ppm, aq(f3): 67 ms, aq(f2): 5.6 ms, aq(f1): 20 ms, o1(13C): 90 ppm, o2(1H): 7.6 ppm, o3(15N): 157 ppm, rel. delay: 0.5 s, time: 2 d 12 h

	3D (H)CCH TOCSY
C1’-to-C2’

(Kay et al. 1993; Richter et al. 2010)
	CC-TOCSY mixing time 6 ms 

A/C-13C/15N: 800 MHz, ns: 8, sw(f3,1H): 8.4 ppm, sw(f2,13C): 9.5 ppm, sw(f1,13C): 35.5 ppm, aq(f3): 76 ms, aq(f2): 13 ms, aq(f1): 9 ms, o1(1H): 4.7 ppm, o2(13C): 76.5 ppm, o3(15N): 153 ppm, rel. delay: 1.0 s, time: 16 h

	3D (H)CCH TOCSY
C1’-to-C5’

(Kay et al. 1993; Richter et al. 2010)

	CC-TOCSY mixing time 18 ms. 

G/U-13C/15N: 800 MHz, ns: 8, sw(f3,1H): 8.6 ppm, sw(f2,13C): 9.5 ppm, sw(f1,13C): 35.5 ppm, aq(f3): 75 ms, aq(f2): 17 ms, aq(f1): 11 ms, o1(1H): 4.7 ppm, o2(13C): 76.5 ppm, o3(15N): 153 ppm, rel. delay: 1.0 s, time: 3 h 

A/C-13C/15N: 800 MHz, ns: 8, sw(f3,1H): 8.6 ppm, sw(f2,13C): 9.5 ppm, sw(f1,13C): 35.5 ppm, aq(f3): 75 ms, aq(f2): 13 ms, aq(f1): 11 ms, o1(1H): 4.7 ppm, o2(13C): 76.5 ppm, o3(15N): 153 ppm, rel. delay: 1.0 s, time: 20 h

	3D HC(C)H TOCSY

(Kay et al. 1993; Pardi and Nikonowicz 1992)
	CC-TOCSY mixing time: 9.2 ms

G/U-13C/15N: 600 MHz, ns: 4, sw(f3,1H): 10 ppm, sw(f2,13C): 42 ppm, sw(f1,1H): 5.5 ppm, aq(f3): 170 ms, aq(f2): 88 ms, aq(f1): 42 ms, o1(1H): 4.7 ppm, o2(13C): 80 ppm, o3(15N): 151 ppm, rel. delay: 1.0 s, time: 9 h 

	3D HC(C)H COSY

(Kay et al. 1993; Pardi and Nikonowicz 1992)
	G/U-13C/15N: 600 MHz, ns: 4, sw(f3,1H): 10 ppm, sw(f2,13C): 42 ppm, sw(f1,1H): 5.5 ppm, aq(f3): 170 ms, aq(f2): 7 ms, aq(f1): 39 ms, o1(1H): 4.7 ppm, o2(13C): 80 ppm, o3(15N): 151 ppm, rel. delay: 1.0 s, time: 9 h 

A/C-13C/15N: 600 MHz, ns: 8, sw(f3,1H): 10 ppm, sw(f2,13C): 38 ppm, sw(f1,1H): 3.2 ppm, aq(f3): 85 ms, aq(f2): 11 ms, aq(f1): 34 ms, o1(1H): 4.7 ppm, o2(13C): 79 ppm, o3(15N): 119 ppm, rel. delay: 1.0 s, time: 20 h 

	3D 13C-NOESY-HSQC

(Piotto et al. 1992; Sklenar et al. 1993)

	Optimized for aliphatic C-H moieties:
NOE mixing time 200 ms, HSQC transfer time 3.2 ms (1JCH 158 Hz).

G/U-13C/15N: 950 MHz, ns: 8, sw(f3,1H): 10 ppm, sw(f2,13C): 44 ppm, sw(f1,1H): 9.5 ppm, aq(f3): 54 ms, aq(f2): 3.8 ms, aq(f1): 14 ms, o1(1H): 4.7 ppm, o2(13C): 82.5 ppm, o3(15N): 115 ppm, rel. delay: 1.3 s, time: 2d 22 h

A/C-13C/15N: 800 MHzTXO, ns: 8, sw(f3,1H): 10 ppm, sw(f2,13C): 41 ppm, sw(f1,1H): 10 ppm, aq(f3): 64 ms, aq(f2): 5 ms, aq(f1): 17 ms, o1(1H): 4.7 ppm, o2(13C): 80 ppm, o3(15N): 153 ppm, rel. delay: 1.2 s, time: 3 d 8 h

900 MHz, ns: 8, sw(f3,1H): 10.1 ppm, sw(f2,13C): 44 ppm, sw(f1,1H): 10.1 ppm, aq(f3): 56 ms, aq(f2): 3.9 ms, aq(f1): 16 ms, o1(1H): 4.7 ppm, o2(13C): 82 ppm, o3(15N): 190 ppm, rel. delay: 1.1 s, time: 2 d 18 h

Optimized for aromatic C-H moieties:
NOE mixing time 200 ms, HSQC transfer time 2.8 ms (1JCH 180 Hz).

G/U-13C/15N: 600 MHz, ns: 16, sw(f3,1H): 8.3 ppm, sw(f2,13C): 12.0 ppm, sw(f1,1H): 11.1 ppm, aq(f3): 102 ms, aq(f2): 20 ms, aq(f1): 15 ms, o1(1H): 4.7 ppm, o2(13C): 136.5 ppm, o3(15N): 153 ppm, rel. delay: 1.0 s, time: 3 d 12 h

A/C-13C/15N: 800 MHzTXO, ns: 16, sw(f3, 1H): 8.8 ppm, sw(f2,13C): 17.8 ppm, sw(f1, 1H): 11,1 ppm, aq (f3): 73 ms, aq(f2): 90 ms, aq(f1): 118 ms, o1(1H): 4.7 ppm, o2(13C): 144.3 ppm, o13(1H): 8.5 ppm, rel delay: 1.0 s, time: 2 d 18 h

800 MHz, ns: 8, sw(f3,1H): 8.8 ppm, sw(f2,13C): 21 ppm, sw(f1,1H): 13  ppm, aq(f3): 73 ms, aq(f2): 0.06 ms, aq(f1): 21 ms, o1(1H): 4.7 ppm, o2(13C): 77 ppm, o3(31P): 0 ppm, rel. delay: 1.0 s, time: 20 h

	3D H(C)P-CCH-TOCSY
(Marino et al. 1995)
	700 MHz, ns: 144, sw(f3,1H): 10 ppm, sw(f2,13C): 44 ppm, sw(f1,31P): 44 ppm, aq(f3): 73 ms, aq(f2): 7 ms, aq(f1): 12 ms, o1(1H): 4.7 ppm, o2(13C): 142.5 ppm, o3(15N): 153 ppm, rel. delay: 1.0 s, time: 24 h

	2D BEST-TROSY-H(N)CO

(Solyom et al. 2013)
	G/U-13C/15N: 800 MHzTXO, ns: 256, sw(f2,1H): 21 ppm, sw(f1,13C): 25.3 ppm, aq(f2): 67 ms, aq(f1): 20.5 ms, o1(1H): 4.7 ppm, o2(1NC): 157.53 ppm, o3(15N): 153 ppm, rel. delay: 0.3 s, time: 1.5 h 

800 MHzTXO, ns: 256, sw(f2,1H): 21 ppm, sw(f1,13C): 25.3 ppm, aq(f2): 67 ms, aq(f1): 20.5 ms, o1(1H): 4.7 ppm, o2(15N): 153 ppm, o3(13C): 157.5 ppm, rel. delay: 0.3 s, time: 3.5 h  

	2D H5(C5C4)N3

Modified from (Dallmann et al. 2013)

	Optimized for U:
950 MHz, ns: 64, sw(f2,1H): 10 ppm, sw(f1,15N): 101 ppm, aq(f2): 54 ms, aq(f1): 11 ms, o1(1H): 4.7 ppm, o2(15N): 158.5 ppm, rel. delay: 1.0 s, time: 5 h 

Optimized for C:
950 MHz, ns: 256, sw(f2,1H): 10 ppm, sw(f1,15N): 101 ppm, aq(f2): 54 ms, aq(f1): 14 ms, o1(1H): 4.7 ppm, o2(15N): 196 ppm, rel. delay: 1.0 s, time: 22  h  

	2D H5(C5)C4

Modified from (Dallmann et al. 2013)

	G/U-13C/15N: 900 MHz, ns: 256, sw(f2,1H): 10 ppm, sw(f1,13C): 40 ppm, aq(f2): 56 ms, aq(f1): 15.4 ms, o1(1H): 4.7 ppm, o2(13C): 165.8 ppm, rel. delay: 1.0 s, time: 22 h

950 MHz, ns: 32, sw(f2,1H): 10 ppm, sw(f1,13C): 20 ppm, aq(f2): 54 ms, aq(f1): 23 ms, o1(1H): 4.7 ppm, o2(13C): 165.8 ppm, rel. delay: 1.0 s, time: 2.5 h

	2D H6(C6N1)C2
(Fürtig et al. 2004)
	600 MHz, ns: 90, sw (f2, 1H): 10 ppm, sw(f1,13C): 110 ppm, aq(f2): 85 ms, aq(f1): 15 ms, o1(1H): 4.7 ppm, o2(13C): 155 ppm, rel. delay: 1.0 s, time: 16 h
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