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Supplementary Figure S1. Variation of fluorescence signal of 17 ym and 34 ym beads.
Scatter plot showing fluorescent intensity of individual beads containing His1o-CFP-NBD1
(acceptor 450 and truncation 550) plotted against bead diameter using 17 ym (a) and 34 um (b)
beads.
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Supplementary Figure S2. RNC capture is dependent on RNC concentration, binding
time, and bead number using 34 pm beads. (a-c) Effect of bead number on RNC binding. 1,
2, or 3 nM RNCs (His1o-CFP-NBD1, donor only) were incubated with 1.25-10 x 10* of 34 um
beads for 6 hours. (d-f) Effect of incubation time on RNC binding. 1, 2, or 3 nM RNCs (His1o-
CFP-NBD1 donor only) incubated with 5 x 10* of 34 um beads. Binding density was calculated
using number of protein molecules bound per total calculated surface area of beads added.
Dotted line in panel b and e indicates theoretical RNC saturation density (~1,850 RNCs/um? as

described in Fig. 2b). Capture efficiency was calculated by RNCs bound/RNCs in binding
reaction.
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Supplementary Figure S3. RNC capture is dependent on RNC concentration, binding
time, and bead number using 100 um beads. (a-c) Effect of bead number on RNC binding. 1,
2, or 3 nM RNCs (His1o-CFP-NBD1, donor only) were incubated with 1.25-10 x 10® of 100 um
beads for 6 hours. (d-f) Effect of incubation time on RNC binding. Binding density was
calculated using number of protein molecules bound per total calculated surface area of beads
added. Dotted line in panel b and e indicates theoretical RNC saturation density (~1,850

RNCs/um? described in Fig. 2b). Capture efficiency was calculated by RNCs bound/RNCs in
binding reaction.
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Supplementary Figure S4. RNC immobilization dose not statistically impact nascent
NBD1 folding intermediates. (a) Cartoon showing His1o-CFP-NBD1 fusion proteins (acceptor
450 and truncation 500) isolated on beads in the unfolded state before and after ribosome
release, and His1o-CFP-NBD1 fusion proteins (acceptor 450 and truncation 550) isolated in the
folded state ribosome bound. (b & ¢) Solution FRET results (b), or solid-support FRET of 17um
beads (¢) using constructs shown in panel a (n 23 independent experiments £+ SEM). Two-tailed
paired student’s t-test, **p < 0.01, n.s. > 0.05. Results show FRET increase following ribosome
release (500 truncation), whereas at truncation 550, N-terminal subdomain has already folded
on the ribosome.
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Supplementary Figure S5. Freeze-thaw effects on nascent chain folding. Fluorescence
intensities of beads containing bound D or D+A RNCs (mean * SD) (a, ¢, €) and Errer (n 23
SEM) (b, d, f) measured for fresh or frozen RNCs of His1o-CFP-NBD1 with acceptor probe and
truncation at residues 389 and 500 (a, b), 450 and 550 (c, d), or 487 and 654 (e, f),
respectively.
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Supplementary Figure S6. Two software versions used in this study yield different
fluorescence intensities but similar FRET values. (a-f) Individual dots show mean £ SD of D
(blue) and D+A (red) fluorescence intensities in matched paired wells for each RNC constructs
indicated at top measured by In Cell Analyzer 2200 software version 4 (a-c) or 6 (d-f). (g-I)
Individual data show FRET values calculated based on each D and D+A pair in panel a-f,
respectively.
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Supplementary Figure S7. Solid-support FRET in 96 and 384 well plate formats. Individual
data show FRET values (mean £ SD) using 17um beads in a 96 well plate (1,000 beads/well)
(a) or a 384 well plate (500 beads/well) (b). 48 wells were used for each plate. 4 images were
obtained per well. Construct was His1o-CFP-NBD1 (acceptor 450 and truncation 550).
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Supplementary Figure S8. Effect of bead humber on reproducibility in 384-well plate
format. (a) Titration of bead number in 384 well plate for 17uym beads (100-2,000). Results
show mean = SD of D and D+A fluorescence intensities in matched paired wells. 12 wells were
used for each bead number well indicated at bottom. 9 images were obtained per well (=37% of
total well area). Construct was His1o-CFP-NBD1 (acceptor 450 and truncation 550). (b) Errer
values for each D and D+A pair. (¢) Errer values calculated based on average of two D and
D+A pairs. (d) Summary of Errer results (mean + SD) for single and average FRET
measurements for each ranged dispensed bead number.
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Supplementary Figure S9. Deletion of regulatory region (ARI) increased FRET efficiency
of wild-type RNC. Mean Errer values obtained for wild-type or ARI NBD1 RNCs (acceptor 450
and truncation 550) in 384 well plate format (400 beads/well).
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Supplementary Figure S$10. Stability of RNCs for solid-support FRET. Solid-support FRET
for the A455E NBD1 RNCs (acceptor 487 and truncation 654) measured multiple times using

the same 1,536-well plate after incubation at 24°C for the indicated times (mean + SD). Two-
tailed student’s t-test, ns > 0.05.
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Supplementary Figure $S11. DMSO tolerance of solid-support FRET. Solid-support FRET for
the A455E NBD1 RNCs (acceptor 487 and truncation 654) measured in 0-8% DMSO (mean *
SEM, n=3 independent experiments). Two-tailed student’s t-test, ns > 0.05.
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Supplementary Figure $12. Experimental format of 1,536 well plates. 17 ym beads
containing A455E D or D+A RNCs (acceptor 487 and truncation 654) were dispensed into odd
or even number columns as indicated at bottom. Columns #1, #2, #47, and #48 were empty
wells. Columns #3, #4, #45, and #46 were 0.1% DMSO control wells. 320 compounds (4 wells
each compound) per plate were mixed with bead solution at final 10 uM concentration (0.1%
DMSO) using columns #5-#44. Average of 2 FRETs was yielded from 2 paired D and D+A
wells each compound as indicated at bottom.
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Supplementary Figure S$13. Graph showing Errer values obtained from individual experiments
of solid-support FRET assay for wild-type, or A455E constructs (acceptor 567 and truncation
674). (mean £ SEM, n=3-4 individual experiments). Two-tailed unpaired student’s t-test, **p <

0.01.
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Supplementary Figure S14. Dose response results for an NBD1 binding small molecule
and the Vertex correctors. Fluorescence intensities of beads containing bound D or D+A
RNCs (mean + SD) (a, ¢, e, g) and Errer (mean = SD, n=3) (b, d, f, h) measured by solid-
support FRET using A455E NBD1 RNCs with acceptor dye inserted at residue 487 for BIA (5-
bromo-3-indole acetic acid) (a, b), VX-809 (c, d), VX-661 (e, f), or VX-445 (g, h).
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Supplementary Figure $15. Uncropped images of western blots in Fig. 8h. Molecular
weight markers, visible protein standards, were used to cut relevant portion of gel for PVDF
transfer. Standards were marked manually and were not visualized by HRP blotting method.
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Supplementary Figure $16. Uncropped images of western blots in Fig. 8h. Molecular
weight markers, visible protein standards, were used to cut relevant portion of gel for PVDF
transfer. Standards were marked manually and were not visualized by HRP blotting method.
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Supplementary Figure S17. Uncropped images of SDS-PAGE gels in Fig. 8i.
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Supplementary Table S1. Summary of beads tested for RNC binding. Summary of solid

supports tested for RNC binding showing various tags used and general results.

Binding Capacity Net
Product Name  [Manufacturer| Size (/ 1 m?) Target Autofluorescence| Signal
Streptavidin Agarose <
1 resin Thermo  [45-165 um|2.0 x 10° molecules SBP-tag Low +
2 TALON Metal Affinity Clontech |45-165 pm|1.2 x 10° lecul His-t L +++
- 2x molecules is-ta ow
Resin CL-68 (Cobalt) ! g
3 Ni-NTA Agarose QIAGEN  [45-165 pm|3.5 x 10° molecules His-tag Low +++++
4 | HiTrap Chelating HP GE 34um |8.4 x 10° molecules His-ta Low +++++
P & Healthcare o ' &
High Density Nickel 4 Agarose Bead
5| Highly Cross-linked & ) 17 um Not provided His-tag Low +++++
: Technologies
Superfine 17um
Dynabeads His-ta
6. 4 ] & | Life Tech. 1pum |2.5x 107 molecules His-tag High 4+
isolation & pulldown
7| Pureproteom Nickel | /e | 10um  |2.4x10° molecules|  His-ta Lo .
. u I1S- W
Magnetic Beads P a &
TALON® Magnetic
8 & Clontech | 25-75 um Not provided His-tag Low ++
Beads
Not Myc-tag via
9| Affigel Protein A Bio-rad . Not provided 4 . gV Low +
provided antibody
Protein A Magnetic |New England . Myc-tag via .
10 10 um Not provided High ND
Beads Biolabs H P antibody g
Mouse IgG Coated Myc-tag via
11 & . Spherotech 5um Not provided 4 . € High ND
Polystyrene Particles antibody
Protein A Coated Myc-tag via
12 Spherotech 5um Not provided High ND
Polystyrene Particles P H P antibody '8
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