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Supplementary Figure 1: Stereoview cartoon representation of the FLN5 crystal structure (pdb:
1gfh) showing the location of isoleucine, leucine and valine residues.
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Supplementary Figure 2: 'H,13C HMQC spectra of ILV-labelled unoccupied 70S ribosomes (black,
298 K, 950 MHz) and unlabeled isolated bL12 (red, 298 K, 700 MHz).
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Supplementary Figure 3: Pulse program for the measurement of methyl 'H R. relaxation rates,
based on a methyl SOFAST-HMQC experiment incorporating a filter for slowly relaxing inner
transitions. T is the relaxation time, A= 1/2Jch = 4 ms, and &= 1/8Jcy = 1 ms. H shaped pulses were
applied at 0.5 ppm; the solid pulse represents a 120° Pc9 excitation pulse (1120 us at 950 MHz) and
the hollow pulse represents a 180° Rsnob pulse (564 ps at 950 MHz). Phase cycles: ¢ = 0°,180°; ¢»
= (0°)2, (180°)2; @3 = (0°)s, (120°)s, (240°)s P4 = (0°)4, (180°)s and ¢ = 0°, 180°, 0°, 180°, 180°, 0°,
180°, 0°, 120°, 300°, 120°, 300°, 300°, 120°, 300°, 120°, 240°, 60°, 240°, 60°, 60°, 240°, 60°, 240°,
with @4 incremented for States-TPPI quadrature detection. Gradient length, shape and power are: g1
=1 ms (SMSQ10.100, 31%); g2 = 50 us (SINE.10, —40%); gz = 100 us (SINE.10, 11%).
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Supplementary Figure 4: Time courses for quality control of RNC samples. (A) Time course of
nascent chain (1674, 1738, 1695 methyl resonances) and bL12 diffusion coefficients during data
acquisition, shaded green area indicates measurement time used for analysis (B) Time course of
nascent chain attachment by western blot (anti-histidine), using 2 pmol RNC aliquots taken
periodically from a sample incubated in parallel with NMR data acquisition. The tRNA-bound nascent
chain and released NC is indicated.
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Supplementary Figure 5: Methyl 'H R, measurements for isolated FLN5 (black) and FLN5+67 RNC
(red) (298 K, 950 MHz).
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Supplementary Figure 6: Correlation between 'H R, rates and S2,;. Tc values for isoleucine, leucine
and valine methyls in isolated FLN5 at varying concentrations of ds-glycerol at 298 K, with 'H R. rates
acquired at 900 MHz (orange) or 950 MHz (blue).
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Supplementary Figure 7: Correlation between S2,;. Tc values measured for isolated FLN5, and S2,;. Tc
values determined from 'H Ra rates for the FLN5+67 RNC as shown in Fig. 2D, colored by
observability of resonances previously reported for a uniformly 1H,13C-labelled FLN5 RNC!1.
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Supplementary Figure 8: Comparison of 'H,13C HMQC spectra of ILV-labelled FLN5 (298 K, 950
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MHz) with isolated unlabeled (A) K2 FLN and (B) K5 FLN (298 K, 500 MHz).




Construct

Sequence

+47

MHHHHHHASKPAPSAEHSYAEGEGLVKVFDNAPAEFTIFAVDTKGVARTDGGDPFEVAINGPDGLVVDAKVTDNNDGTYG
VVYDAPVEGNYNVNVTLRGNPIKNMPIDVKCIEGANGEDSSFGSFTFTVAAKNKKGEVKTYGELFSTPVWIWWWPRIRGPP

+57

MHHHHHHASKPAPSAEHSYAEGEGLVKVFDNAPAEFTIFAVDTKGVARTDGGDPFEVAINGPDGLVVDAKVTDNNDGTYG
VVYDAPVEGNYNVNVTLRGNPIKNMPIDVKCIEGANGEDSSFGSFTFTVAAKNKKGEVKTYGGDKFEVSITGELFSTPVW
IWWWPRIRGPP

+67

MHHHHHHASKPAPSAEHSYAEGEGLVKVFDNAPAEFTIFAVDTKGVARTDGGDPFEVAINGPDGLVVDAKVTDNNDGTYG
VVYDAPVEGNYNVNVTLRGNPIKNMPIDVKCIEGANGEDSSFGSFTFTVAAKNKKGEVKTYGGDKFEVSITGPAEEITLD
AIELFSTPVWIWWWPRIRGPP

+110

MHHHHHHASKPAPSAEHSYAEGEGLVKVFDNAPAEFTIFAVDTKGVARTDGGDPFEVAINGPDGLVVDAKVTDNNDGTYG
VVYDAPVEGNYNVNVTLRGNPIKNMPIDVKCIEGANGEDSSFGSFTFTVAAKNKKGEVKTYGGDKFEVSITGPAEEITLD
AIDNQDGTYTAAYSLVGNGRFSTGVKLNGKHIEGSPFKQVLGNTSEFFSTPVWIWWWPRIRGPP

+67 GS

MHHHHHHASKPAPSAEHSYAEGEGLVKVFDNAPAEFTIFAVDTKGVARTDGGDPFEVAINGPDGLVVDAKVTDNNDGTYG
VVYDAPVEGNYNVNVTLRGNPIKNMPIDVKCIEGGGGSGGGGSGGSGGGSGGGGSGGGSGGSGGGSGGGGSGGGSGGGSG
GGELFSTPVWIWWWPRIRGPP

+67 K2

MHHHHHHASKPAPSAEHSYAKGKGLVKVFDNAPAEFTIFAVDTKGVARTDGGDPFEVAINGPDGLVVDAKVTDNNDGTYG
VVYDAPVEGNYNVNVTLRGNPIKNMPIDVKCIEGANGEDSSFGSFTFTVAAKNKKGEVKTYGGDKFEVSITGPAEEITLD
AIELFSTPVWIWWWPRIRGPP

+67 K5

MHHHHHHASKPAPSAEHSYAKGKGLVKVFDNAPAKFKIFAVDTKGVARTDGGDPFEVAINGPDGLVVKAKVTDNNDGTYG
VVYDAPVEGNYNVNVTLRGNPIKNMPIDVKCIEGANGEDSSFGSFTFTVAAKNKKGEVKTYGGDKFEVSITGPAEEITLD
AIELFSTPVWIWWWPRIRGPP

+67 E6

MHHHHHHASKPAPSAEHSYAEGEGLVKVFDNAPAEFTIFAVDTKGVARTDGGDPFEVAINGPDGLVVDAKVTDNNDGTYG
VVYDAPVEGNYNVEVTLEGEPIENMPIEVECIEGANGEDSSFGSFTFTVAAKNKKGEVKTYGGDKFEVSITGPAEEITLD
AIELFSTPVWIWWWPRIRGPP

Supplementary Table 1: Protein sequences for nascent chains used in this study.
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Methyl

0% 950 MHz

0% 900 MHz

40% 950 MHz

40% 900 MHz

50% 950 MHz

50% 900 MHz

60% 950 MHz

60% 900 MHz

L66151
L66162
V662y2
V66411
V664y2
167451
V67711
V677y2
V6821
V693y2
169551
L70151
L70162
V70211
V702y2
V7031
V703y2
V70711
V707y2
V71711
V717y2
V718y1
V718y2
V72311
V723y2
V72911
V729y2
V731p1
L73351
L73352
173851
174351
V745y1
174851

8.6 = 0.1
9.3 +0.1
6.59 + 0.07
8.24 + 0.06
8.03 + 0.08
9.52 + 0.06
16.1 = 0.1
8.28 + 0.08
10.0 = 0.1
10.1 £ 0.1
9.83 + 0.07
5.09 + 0.09
7.1 +0.2
8.13 + 0.06
5.54 + 0.07
8.34 + 0.08
7.66 + 0.09
8.79 + 0.07
8.23 + 0.08
10.22 + 0.08
11.3 £ 0.1
6.05 + 0.06
5.34 + 0.06
6.67 + 0.06
6.06 + 0.06
9.51 + 0.09
8.52 + 0.09
14.3 + 0.1
11.0+0.2
7.77 £ 0.09
8.63 + 0.05
4.6 +0.05

8.0 £ 0.06
4.36 + 0.05

9.5 +0.1
10.2 + 0.1
6.94 + 0.06
8.53 + 0.06
8.24 + 0.07
10.57 + 0.07
16.8 £ 0.2
8.84 + 0.07
7.22 + 0.06
10.8 + 0.1
10.39 + 0.06
5.22 +0.05
8.6 +0.2
7.93 £ 0.06
6.16 + 0.05
8.53 + 0.07
8.2 + 0.08
9.56 + 0.08
8.99 + 0.09
11.4 £ 0.1
12.9 + 0.1
5.94 + 0.04
5.13 £ 0.03
6.15 + 0.04
5.49 + 0.03
10.5 + 0.1
9.4 + 0.1
15.9 + 0.1
9.7 + 0.1
7.05 + 0.08
9.3 £ 0.06
4.73 +0.03

8.46 + 0.06
4.43 + 0.03

222 +0.3
23.5+0.5
14.27 £ 0.08
14.84 £ 0.09
16.1 = 0.1
24.7 + 0.2
275+ 0.4
19.2 + 0.1
15.66 + 0.08
30.4 +£0.6
246 +£0.2
9.49 + 0.07
143 +0.3
18.4 + 0.1
13.77 £ 0.09
18.7 = 0.1
19.4 £0.2
21.8 +£0.2
23.1 £0.3
25.8 + 0.4
31.5+0.6
11.06 £ 0.05
9.44 + 0.04
13.8 £ 0.07
13.8 £0.08
25.6 + 0.4
23.9+£0.3
36.5+0.9
23.1 £ 0.4
14.0 = 0.1
21.9+0.1
9.38 + 0.05

16.8 + 0.1
8.85 + 0.03

22404
23.3+0.6
13.9 £0.1
14.4 +£0.1
15.3 £0.1
256 £+ 0.3
30.3+£0.5
19.9 £0.2
14.8 £0.1
289 +0.6
246 0.3
9.5 £ 0.07
15.2+0.3
17.8 £0.2
13.28 + 0.09
17.9+£0.2
20403
228 +0.3
23.3+x04
272+ 04
30.4 £0.7
10.91 £ 0.05
9.41 £ 0.04
13.13 £ 0.07
13.35 +£ 0.08
26.1 £ 0.5
257+ 0.5
38.9 £0.9
21.7+x04
13.8 £ 0.1
21.8+0.2
9.4 + 0.04

16.2 £ 0.1
8.94 + 0.04

34 +1
37 +2
20.8 + 0.1
20.3 +0.1
22.1 +0.2
38.3+0.9
37.2+0.8
29.0+04
21.4 + 01
42 + 2
37.6 £0.7
13.9 £ 0.1
21.4 +0.5
27.1 +0.3
20.5 +0.1
289 +0.4
29.2 + 0.6
33.3+05
33.5+0.8
40 =1
45 + 2
15.9 + 0.09

13.67 £ 0.08

21.4 + 01
22.3 +0.2

39 +1

38 +1

513
32.6 +0.9
19.8 £+ 0.2
33904
13.45 + 0.09

24103
13.55 £ 0.07

33.1 £0.5
35.8 0.7
19.89 + 0.06
19.42 + 0.06
20.62 + 0.09
38.0+04
415+0.6
29.4 £ 0.2
21.05 + 0.06
43 = 1
37.2+0.3
13.19 £ 0.04
21.2+0.2
24.9 + 0.1
20.47 = 0.07
26.6 + 0.2
31.5+03
32.6 +0.3
35.8+0.5
40.8 £+ 0.6
46 = 1
14.93 £ 0.03
12.96 + 0.02
20.33 = 0.06
21.24 + 0.07
38.6 + 0.6
38.7 £ 0.6
46 = 1
31.1+£04
18.86 + 0.07
32.6 +0.2
13.31 £ 0.03

22.65 + 0.09
12.9 £ 0.02

51 +6
52+ 6
29.0 £+ 0.3
27.9 +0.2

67 £ 9
54 +1
19.8 £+ 0.2
28 + 1
41.5 + 0.7
31.7 +0.5
39 +1
43 + 2
47 £ 2
50 +3
58 + 4
62 + 8
21.9 +0.1
19.4 £ 0.2
31.0+0.3
34.1 +0.5
51 +3
717
45 + 1
27.4 + 0.3
49 + 1
19.4 £ 0.2

32404
20.3 £ 0.1

43 + 2
58 +3
28.1 +0.3
27.3+0.3
56 + 2
59 + 2
45 + 1
27.0 +0.2
52 + 1
189 £ 0.2
29 + 1
30.8 +0.3
33.1 £0.4
411 +£0.9
56 + 1
50 + 1
52 +2
59 + 2
71 +6
20.4 +0.2
18.1 £ 0.1
29.6 + 0.3
32.6 +0.4
45 + 2

45 + 2
26.4 04
49 =1
18.6 £ 0.1

322 +0.5
19.0 £ 0.1

Supplementary Table 2: Methyl H R: for isolated FLN5 at glycerol concentrations of 0, 40, 50 and
60 % (w/w), acquired at 900 and 950 MHz, 298 K.
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Methyl

0%

40%

50%

60%

L661 51
L66152
V662y2
V664y1
V664y2
167451
V677y1
V677y2
V682y1
V693y2
169551
L70151
L70162
V702y1
V702y2
V703y1
V703y2
V707y1
V707y2
V717y1
V717y2
V718y1
V718y2
V723y1
V723y2
V729y1
V729y2
V731y1
L73351
L73352
173851
174351
V745y1
174851

8.2 +0.2
55 +0.1
5.73 £ 0.09
2.84 + 0.06
2.8 £ 0.06
6.3 = 0.1
6.6 +0.2
75x0.2
5.19 + 0.08
6.2 = 0.1
5.5 +0.08
2.72 = 0.07
3.1 £ 0.1
6.3 + 0.1
4.51 +0.08
4.8 = 0.1
6.8 + 0.1
72 x0.2
6.7 £0.2
7.1 0.1
8.7 0.2
3.54 + 0.07
2.85 +0.04
1.36 + 0.03
1.72 £ 0.03
7.7 £0.2
8.0 £ 0.1
8.1+0.2
4.2 + 0.1
4.2 + 0.1
6.7 £ 0.07
3.17 £ 0.07
3.43 +0.08
3.77 £ 0.09

30.9+04
20.0 £ 0.3
20.0+0.2
8.2 +0.1
7.52 £ 0.07
221 +0.3
26.6 + 0.4
28.5+0.3
20.5+0.3
19.5+04
18.1 £ 0.2
8.34 + 0.07
11.7+£0.2
242 £ 0.2
16.9 + 0.2
16.6 + 0.2
24.0 £0.3
26.6 = 0.3
23.3+0.3
255 +0.3
31.9+0.3
10.6 = 0.1
9.12 £ 0.05
3.16 = 0.08
4.47 +0.09
28.0 0.3
29104
27.0+0.5
13.2 +0.2
14.7 £ 0.2
23.6 0.2
9.31 £ 0.04
10.3 + 0.1
11.85 £ 0.06

48 + 1
30.8 + 0.6
28.9 +0.3
11.5 £ 0.1
11.2+0.2
33.1 0.9
42.0 + 0.8
441 + 0.6
322 +04
26.4 +0.8
26.8 + 0.3
11.2 £ 0.1
173+ 04
38.0+04
248 +0.3
23.6 04
36.7 £ 0.7
40.7 £ 0.4
34.8 + 0.6
38.9 +0.8

46 + 1
14.6 +0.2
11.9 £ 0.1
5.8 £0.3
6.4 +£0.2

42 + 1
43.4 + 0.6

39 +2
21.5+04
21.5+0.3
36.2 +0.3
13.9 + 0.1
14.7 £ 0.2
17.3 £ 0.1

73 £2
47 £ 2
458 £ 0.5
175+£0.2
19.2+04
49 + 1
64 + 1
66.3 + 0.9
49.0 £ 0.8
42 £ 2
39.8 +0.7
16.9 £ 0.2
23.2 + 0.8
56 + 1
41304
36.0 £ 0.7
58.0 + 0.9
59 + 1
47 £ 1
61 =1
64 + 4
214 +0.2
18.0 £ 0.2
7.8 0.1
9.1 £0.2
63 +3
63 + 2
67 £5
334 +£07
325 +0.5
56 + 1
21.6 £ 0.2
209 04
254 +0.2

Supplementary Table 3: Methyl S2 .. 7. values for isolated FLN5 at glycerol concentrations of 0, 40,

50 and 60 % (w/w) recorded at 900 and 950 MHz, 298 K.
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Methyl 1H R, (s

+67 950 MHz +67 GS 950 MHz +67 E6 950 MHz +67 K2 950 M2|'|(Z +47 900 MHz  +57 900 MHz +67 900 MHz +110 900 MHz
L661051 37.7 £ 47 35.0+ 11.0 35.0 = 8.1 - - 70.2 + 9.9 50.0+7.2 37.3 = 6.1
L66152 423 + 55 42.0 = 11.0 49.0 = 20.0 - - 88.0 + 18.0 417 +6.8 415 + 71
V664y1 26.4 + 0.61 285+ 2.3 28.0 = 1.4 46.8 + 6.5 46.6 + 7.7 427 + 23 272+1.2 20.58 + 0.61
V664y2 21.54 + 0.65 - - - - - - 20.86 + 0.69
167451 484 + 3.3 455 + 8.9 401 = 53 - - 57.3 + 6.2 51.9+4.6 355 + 2.1
Ve77y1 38.9 + 25 43.4 + 8.9 38.7 + 2.8 - - 58.0 + 5.3 41.0+59 36.6 + 3.8
Ve77y2 51.6 + 6.7 - 42.0 = 13.0 - - - - 42.7 + 6.4
169551 443 + 25 55.7 + 8.6 49.3 + 6.2 146.0 = 30.0 - 70.1 = 6.1 45.7 + 3.4 33.7 + 1.8
L7011 22.26 + 0.76 211+ 1.8 241 =29 82.0 + 13.0 - 344 + 23 20.8+1.4 15.93 + 0.62
L70152 39.3 + 4.1 43.0 = 17.0 - - - 57.7 + 9.9 37.1+6.5 275 + 2.2
V702y1 31.0 + 1.0 - 272 + 1.2 - 39.8 + 2.5 - - -
V702y2 28.98 + 0.74 29.3 + 2.3 18.6 + 1.5 84.0 = 10.0 - 50.7 = 1.7 37.73 +0.91 21.43 + 0.83
V703y1 36.7 + 2.1 31.9 + 5.3 31.3 + 2.4 83.0 = 20.0 - 52.6 + 5.8 37.6 +3.4 29.1 + 23
V703y2 50.2 + 5.7 49.0 = 15.0 33.9 + 3.2 - - 70.8 + 6.2 43.8 +8.7 31.1 + 2.8
V707y1 275+ 15 274 = 441 - - - - - -
V707y2 48.0 + 5.2 35.4 + 9.3 344 + 3.7 - - - - -
V7171 459 + 7.4 27.0 = 18.0 - - - - - 421 + 5.0
V717y2 56.0 + 22.0 - - - - - - 65.0 + 21.0
V718y2 20.52 + 0.32 - 189 + 1.7 - - - 20.84 +0.83 15.13 + 0.47
V723y1 16.76 + 0.26 19.43 + 0.62 15.45 = 0.73 446 + 2.3 346 + 2.4 30.03 + 0.71 17.42 +0.55 13.92 + 0.15
V723y2 18.52 + 0.33 20.77 = 0.96 20.3 = 1.0 37.8 + 3.3 36.8 + 3.8 326 = 1.2 18.94 +0.67 14.27 + 0.37
V72911 495 + 6.4 - 52.0 = 10.0 - - 77.0 = 12.0 44.2 +10.0 324 + 4.2
V729y2 51.0 + 12.0 - - - - - - 49.0 = 10.0
V731 61.0 + 16.0 - - - - - - 41.7 + 6.9
L7331 319 + 1.4 35.7 + 7.3 30.7 + 2.6 85.0 + 14.0 39.0 + 23.0 65.1 + 4.5 329+26 246 + 1.7
L73352 284 + 1.1 36.3 + 8.9 244 + 238 64.0 + 29.0 - 50.7 + 5.4 324 +23 21.8 = 1.0
173851 381+ 15 46.2 + 6.3 38.0 = 2.4 - - 63.7 + 3.5 413 %21 35.0 + 1.6
174351 25.29 + 0.42 32.0 + 2.0 222 + 1.0 63.9 + 3.9 50.0 = 14.0 441 =15 25.07 +0.2 16.96 + 0.33
V745y1 315 + 1.2 29.9 + 4.2 31.8 = 2.0 473 + 9.8 - 455 + 4.1 29.7+1.8 22.6 + 0.91
174851 20.32 + 0.31 21.06 = 0.79 229 = 11 81.0 + 18.0 33.1 + 4.2 371 = 1.4 21.06 +0.64 14.77 + 0.33

Supplementary Table 4: Methyl 'H R> measurements for RNCs.
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Methyl S;xis

+67 950 MHz +67 GS 950 MHz +67 E6 950 MHz +67 K2 950 MHz +47 900 MHz +67 900 MHz +110 900 MHz
L661051 33.7+4.8 31.0+11.0 + 8.1 - - + 457 +7.6 + 6.3
L661062 63.7 £ 9.0 63.0 +18.0 + 33.0 - - + 65.0 +12.0 + 13.0
V664 y1 13.63 £0.38 14914 + 0.82 + 28.7 £ 5.2 + 15.62 +0.84 + 0.41
V664y2 12.8 £ 0.56 - - - - - - + 0.66
167401 452 £ 3.7 42.3 £9.0 + 5.5 - - + 6.4 47.7 £ 4.8 + 22
V677y1 63.7 + 5.1 72.0+17.0 + 5.6 - - + 10.0 65.0+11.0 + 741
V677y2 66.0+11.0 - +21.0 - - - - + 9.2
169551 33.5+23 42.7 £ 71 + 5.2 + - + 53 34.7 £ 3.0 + 1.6
L701051 20.4+1.9 19.2+24 + 3.5 80.0 + - + 3.6 19.9+20 += 1.0
L70152 36.9 £5.0 40.0 +18.0 - - - + 12.0 35.8+7.7 249 + 29
V702y1 40.7 1.9 - + 2.0 - + 53 - - -
V702y2 41.3+1.8 41.8 +4.0 + 2.6 + - + 5.0 62.9 + 3.1 + 1.9
V703y1 48.6 + 3.1 417 +7.7 + 3.4 + - + 8.6 43.4 +5.2 + 3.6
V703y2 48.4 + 6.8 47.0 +16.0 + 3.8 - - + 8.8 43.0+10.0 + 3.6
V707y1 33.9+22 33.8+£5.9 - - - - - -
V707y2 50.5+5.9 37.0+10.0 + 4.1 - - - - -
V717 y1 48.1 + 8.6 26.0 +21.0 - - - - - + 56
V717y2 60.0 +25.0 - - - - - - + 26.0
V718y2 20411 - + 22 - - - 223 +1.3 + 0.74
V723y1 4.87 +0.29 5.64 +0.39 + 0.33 + + + 5.29 +0.31 + 0.2
V723y2 4.5+0.13 5.1 +0.28 + 0.3 9.64 + 9.8 = + 4.87 +0.22 + 0.13
V7291 57.3 +8.1 - + 13.0 - - + 52.0+13.0 + 56
V729y2 64.0 +16.0 - - - - - - + 13.0
V7311 48.0 +14.0 - - - - - - + 6.4
L733051 401 2.7 46.0 +11.0 + 4.2 + 22.0 51.0 + 90.2 + 425+ 3.9 + 2.6
L73362 18.0+1.0 243+7.2 + 23 46.0 + 23.0 - 36.8 = 223 +1.9 + 0.83
173851 42.7 £ 2.1 526 +7.8 + 3.1 - - 76.7 = 479 +29 + 22
17431 28.84 +0.77 37.1+26 + 1.3 + 5.1 62.0 = 53.7 = 29.28 +0.7 + 0.54
V745y1 20.8 +1.1 19.7 £3.2 + 1.6 326 = 7.3 - 33.3 = 20.6 £1.7 + 0.91
174851 27.2+1.9 28.2+2.2 + 27 112.0 £ 27.0 + 545 + 299+1.6 + 0.85

Supplementary Table 5: Calculated methyl S,

is Tc values for RNCs.
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