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Supplemental Tables

Table S$1. Raw and standardized hydropathy scales used in this work.

Amino MJ HW MJHW Mean

Acid (35) (11 Z-score
Raw Score’  Z-score Raw Score’  Z-score

A 0.0200 -0.281 0.5 0.152 -0.0645

C 0.960 0.586 1.0 0.418 0.502

D -0.720 -0.963 -3.0 -1.71 -1.34

E -0.740 -0.982 -3.0 -1.71 -1.35

F 2.22 1.75 2.5 1.22 1.48

G -0.380 -0.650 0.0 -0.115 -0.382

H 0.000 -0.299 0.5 0.152 -0.0737

I 1.89 1.44 1.8 0.845 1.14

K -1.01 -1.23 -3.0 -1.71 -1.47

L 2.29 1.81 1.8 0.845 1.33

M 1.36 0.955 1.3 0.578 0.767

N -0.630 -0.880 -0.2 -0.221 -0.551

P -0.470 -0.733 0.0 -0.115 -0.424

Q -0.560 -0.816 -0.2 -0.221 -0.518

R -0.440 -0.705 -3.0 -1.71 -1.21

S -0.550 -0.806 -0.3 -0.274 -0.540

T -0.250 -0.530 0.4 0.099 -0.216

V 1.34 0.937 1.5 0.685 0.811

W 1.28 0.881 3.4 1.70 1.29

Y 0.880 0.512 2.3 1.1 0.812

T Raw scores have been multiplied by -1, such that hydrophobic clustering creates positive
peaks in hydropathy plots (Figure 2A).



Table S2. Other IDPs with collapse properties measured by SAXS.

Protein Citation vt HpC norm HpC*  « FCRS
PDomain  (36) 0.360 4.45 0.0449 0.330 0.056
NUL (25) 0.523 0.68 0.0064 0.094 0.193
-1 (37, 38) 0.525 0.00 0.0000 0.097 0.182
N49 (25) 0.537 0.30 0.0100 0.418 0.053
IBB (25) 0.538 0.06 0.0007 0.241 0.320
Ki-1/57 (37, 39) 0.539 0.76 0.0027 0.191 0.377
Met2 (40) 0.542 6.39 0.0306 0.157 0.216
FhuA (3) 0.543 5.00 0.0368 0.176 0.177
RNasA (3) 0.545 1.97 0.0170 0.140 0.140
Msh6 NTR (41) 0.547 2.77 0.0091 0.356 0.335
|15§2|\)/| (1- (37,42) 0.548 2.46 0.0216 0.220 0.279
redAFP (43) 0.550 0.00 0.0000 0.278 0.086
MeCP2 (37, 44) 0.550 5.78 0.0121 0.203 0.331
PIR (37, 45) 0.553 0.72 0.0107 0.353 0.187
N98 (25) 0.556 2.73 0.0191 0.363 0.020
CSD1 (37, 46) 0.565 1.05 0.0075 0.179 0.311
p53 (37,47) 0.569 1.41 0.0166 0.202 0.204
NUS (25) 0.578 0.55 0.0076 N/A 0.000
ID3 of CBP (48) 0.586 3.78 0.0095 0.196 0.108
Ash1 (15) 0.603 0.04 0.0005 0.194 0.181
NSP (25) 0.603 1.69 0.0101 0.375 0.017
NLS (25) 0.603 0.00 0.0000 0.391 0.500
g'(')v)'PV (P 49) 0603 292  0.0449 0217  0.247
HrpO (37, 50) 0.603 2.84 0.0203 0.153 0.358




FEZ1 (37, 51) 0.603 0.55 0.0058 0.243 0.417

T See (4) and (5); *Normalized HpC; SFraction of charged residues



Supplemental Figures

Figure S1. (A) Sequence alignment of wild type PNt and sequence swap variants. (B) Amino
acid sequences of wild type PNt, sequence swap variants and PCt. For Swaps1-4.1, swapped

residues are shown in bold type. For Swap5 and Swap6, charged residues are shown in blue

(acidic) and red (basic).
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(B)

>PNt
DWNNQSIVKTGERQHGIHIQGSDPGGVRTASGTTIKVSGROAQGILLENPAAELQEFRNGSVTSS
GQLSDDGIRRFLGTVTVKAGKLVADHATLANVGDTWDDDGIALYVAGEQAQASTIADSTLQGAGG
VOIERGANVTVQRSAIVDGGLHIGALOSLOQPEDLPPSRVVLRDTNVTAVPASGAPAAVSVLGAS
ELTLDGGHITGGRAAGVAAMQGAVVHLORATIRRGEALAGGAVPGGAVPGGAVPGGEGPGGEGP
VLDGWYGVDVSGSSVELAQSIVEAPELGAATIRVGRGARVTVPGGSLSAPHGNVIETGGARREFAP
QAAPLSITLQAGAH

>Swapl
DWNNQSIVKTGERQHGIHIQGSDPGGVRTASGTTIKVSGRQAQGILLENPAAELQFRNGSVTSS
GOKSDDGIRRFLGTVTVLAGKLVADHATLANVGDTWDDDGIALYVAGEQAQASIADSTLQOGAGG
VQIERGANVTVQRSAIVLGGLHIGALQSLOPEDDPPSRVVLRDTNVTAVPASGAPAAVSVLGAS
LLTLDGGHITGGRAAGVAAMQGAVVHEQRATIRRGEALAGGAVPGGAVPGGAVPGGFGPGGFGP
VLDGWYGVDVSGSSVELAQSIVEAPELGAATRVGRGARVTVPGGSLSAPHGNVIETGGARRFAP
QAAPLSITLQAGAH

>Swap?2
DWNNQSIVKTGERQHGIHIQGSDPGGVRTASGTTIKVSGRQAQGILLENPAAELQFRNGSVTSS
GQKSDDGKRRGLGTVTVLAFILVADHATLANVGDTWDDDGIALYVAGEQAQASIADSTLQGAGG
VQIERGANVTVQRLAIVLLGLHIGASQSGQPEDDPPSRVVLRDTNVTAVPASGAPAAVSVLGAM
LLTLVGGHITGGRAAGVAASQGAVDHEQRATIRRGEALAGGAVPGGAVPGGAVPGGFGPGGFGP
VLDGWYGVDVSGSSVELAQSIVEAPELGAATRVGRGARVTVPGGSLSAPHGNVIETGGARRFEFAP
QAAPLSITLQAGAH

>Swap3
DWNNQSTIVKTGERQHGTITHIQGSDPGGVRTASGTTIKVSGRQAQGILLENPAAELQFRNGSVTSS
GOKSTDGTRRFLGDVIVKAGLLVADHATLANVGDTWDDDGIALYVAGEQAQASTIADSTLQGAGG
VQIERGANVDVLRLAIVDGGLHIGALQSQQPETSPPSRVVLRDTNVTAVPASGAPAAVSVQGAS
EQTLDGGAITGGRAAGVAAMLGHVVHLLRATIRRGEALAGGAVPGGAVPGGAVPGGFGPGGEGP
VLDGWYGVDVSGSSVELAQSTIVEAPELGAATRVGRGARVTVPGGSLSAPHGNVIETGGARRFAP
QAAPLSITLQAGAH

>Swap4
DWNNQSIVKTGERQHGIHIQGSDPGGVRTASGTTIKVSGRQAQGILLENPAAELQFRNGSVTSS
GQLSFVGITRDLGRDTVKAGKLVADHATLANVGDTWDDDGIALYVAGEQAQASIADSTLQOGAGG
VQIERGADVRVQREATVDGGLHNGALQSLOPSILPPSTVVLRDTNVTAVPASGAPAAVLVSGAS
GLRLDGGHIHEGRAAGVAAMQGAVVTLQTATIRRGEALAGGAVPGGAVPGGAVPGGFGPGGFGP
VLDGWYGVDVSGSSVELAQSIVEAPELGAATRVGRGARVTVPGGSLSAPHGNVIETGGARRFAP
QAAPLSITLQAGAH

>Swap4.1l

DWNNQSIVKTGERQHGIHIQGSDPGGVRTASGTTIKVSGRQAQGILLENPAAELQFRNGSVTSS
GQLSFVGITRRLGDDTVKAGKLVADHATLANVGDTWDDDGIALYVAGEQAQASIADSTLQGAGG
VQIERGADVEVQRRATIVDGGLHNGALQSLOPSILPPSTVVLRDTNVTAVPASGAPAAVLVSGAS
GLELDGGHIHRGRAAGVAAMQGAVVTLQTATIRRGEALAGGAVPGGAVPGGAVPGGFGPGGFGP



VLDGWYGVDVSGSSVELAQSIVEAPELGAATIRVGRGARVTVPGGSLSAPHGNVIETGGARREFAP
QAAPLSITLQAGAH

>Swapb
DWNNQSIVKTGERQHGIHIQGSDPGGVRTASGTTIKVSGRQAQGILLENPAAELQFRNGSVTSS
GQLSDDGIEDFLGTVTVDAGELVADHATLANVGDTWDDDGIALYVAGEQAQASIADSTLQGAGG
VQIEDGANVTVQESAIVDGGLHIGALQSLOQPRRLPPSRVVLRKTNVTAVPASGAPAAVSVLGAS
KLTLRGGHITGGRAAGVAAMQGAVVHLQRATIRRGRALAGGAVPGGAVPGGAVPGGFGPGGFGP
VILDGWYGVDVSGSSVELAQSIVEAPELGAATIRVGRGARVTVPGGSLSAPHGNVIETGGARRFAP
QAAPLSITLQAGAH

>Swapb6
DWNNQSIVKTGERQHGIHIQGSDPGGVRTASGTTIKVSGRQAQGILLENPAAELQFRNGSVTSS
GQLSDRGIDRFLGTVTVEAGKLVADHATLANVGDTWDKDGIALYVAGRQAQASIADSTLQGAGG
VOQIREGANVTVQRSAIVDGGLHIGALQSLQPERLPPSDVVLRDTNVTAVPASGAPAAVSVLGAS
RLTLDGGHITGGDAAGVAAMQGAVVHLQRATIERGEALAGGAVPGGAVPGGAVPGGFGPGGFGP
VILDGWYGVDVSGSSVELAQSIVEAPELGAATIRVGRGARVTVPGGSLSAPHGNVIETGGARRFAP
QAAPLSITLQAGAH

>PCt
AQGKALLYRVLPEPVKLTLTGGADAQGDIVATELPSIPGTSIGPLDVALASQARWTGATRAVDS
LSIDNATWVMTDNSNVGALRLASDGSVDEFQQPAEAGRFKVLTVNTLAGSGLFRMNVEFADLGLSD
KLVVMODASGQHRLWVRNSGSEPASANTLLLVQTPLGSAATFTLANKDGKVDIGTYRYRLAANG
NGOWSLVGAKAPP
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Figure S2. Size exclusion chromatography (SEC) of PNt and Swap variants. With the exception
of Swap2, all variants elute as a monomer.
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Figure S3. CD spectra of PNt and swap variants demonstrating random coil behavior. The
spectrum of the folded B-helical pertactin passenger is included for comparison (dotted line).
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Figure S4. Normalized mean molar ellipticity (©) at 222 nm as a function of temperature for
pertactin, PNt, or swap variants.
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Figure S5. Comparison of the extent of chain collapse (quantified as the Flory exponent, v, for
wild type PNt and swap variants (filled points; colors as described in Figure 1) and other IDPs
(gray) as a function of (A) normalized HpC, (B) «, and (C) Normalized HpC x «. The impact of
charge patterns on polypeptide behavior is expected to be minimal for polypeptide chains with
few charged residues (14); for this reason, chains with a fraction of charged residues (FCR) less
than 0.1 are indicated by a solid gray point in panel B. The dotted line at v = 0.54 indicates the
Flory exponent typical of an expanded polypeptide under native conditions (3). See Table S2 for
the list of other IDPs included here. Color scheme for swap variants as for other figures.
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Figure S6. Quantification of RNA levels for full-length pertactin and swap variants chimeras. (A)
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data.
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Figure S7. Secreted passenger fraction, calculated as the intensity of the cleaved passenger
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and swap variants are color-coded as in Figure 5 (also Figure S8, below). As explained in detail
in the main text and Figure 5 legend, results for neither wild type PNt nor Swap2 were included
in the correlation analysis. The correlation is not significant.
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Figure S8. a-pertactin western blot of E. coli whole cell lysate (WCL) or trichloroacetic acid
(TCA)-precipitated spent media from cultures expressing full length pertactin (WT or with a
swap-mutated PNt region; numbering and color-coding as for other figures) or an empty vector
(EV) control. TCA precipitated purified passenger included as a control for reproducibility of the

TCA precipitation. Note that a very small amount of passenger was detected only in the spent
media of the WT sample (open circle).
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Figure S9. Example of averaging calculated hydropathy along sliding windows of nine amino
acids (black curve) for PNt. Per-residue hydropathy values (red) were used to calculate HpC
(Methods). Gaussian smoothed curves (o = 5) were used for visual interpretation (Figure 2A).
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