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1. Protein Synthesis, Purification, and Characterization

Proteins 16N, 16Np, 18N, 18Np, 19Q, 19Qp, 19X, 19Xp, 19Z, 19Zp, 19N, 19Np, 19Nbp, 23N, 23Np,
27N, 27Np, 29N, 29Np, 32N, and 32Np (sequences shown in Table S1) were synthesized previously.! 2 The
remaining WW variants shown in Table 1 were synthesized as C-terminal acids by Fmoc-based microwave-
assisted solid-phase peptide synthesis as described previously,” using the following reagents: Fmoc-Gly-loaded
Novasyn Wang resin (EMD Biosciences); standard Fmoc-protected a-amino acids with acid-labile side-chain
protecting groups (EMD Biosciences or Advanced ChemTech); previously synthesized Fmoc-L-GInPEG4-OH
[18-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-15-0x0-2,5,8,1 1 -tetraoxa-14-azanonadecan-19-oic ~  acid],?
used to prepare proteins 16Qp, 18Qp, 23Qp, 27Qp, 29Qp, and 32Qp; commercially available Fmoc-L-4-
azidohomoalanine, used to prepare proteins 16X, 18X, 23X, 27X, 29X, and 32X previously synthesized PEG-
alkyne 2.,5,8,11-tetraoxatetradec-13-yne’ used to prepare 16Xp, 18Xp, 23Xp, 27Xp, 29Xp, and 32Xp from
proteins 16X, 18X, 23X, 27X, 29X, and 32X via the copper (I) catalyzed azide-alkyne cycloaddition’; previously
synthesized Fmoc-L-PrF-OH N-[(9H-Fluoren-9-ylmethoxy)-O-2-propyn-1yl-L-tyrosine*, used to prepare
proteins 16Z, 18Z, 237, 277, 297, and 32Z; commercially available PEG-azide 13-azido-2,5,8,11-
tetraoxatridecane, used to prepare proteins 16Zp, 18Zp, 23Zp, 27Zp, 29Zp, and 32Zp from proteins 18Z, 23Z,
277, 297, and 32Z via the copper (I) catalyzed azide-alkyne cycloaddition’; previously synthesized Fmoc-L-
(AsnPEG4)2-OH  [(S)-17-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-15-oxo0-14-(2,5,8,11-tetraoxatridecan-
13-y1)-2,5,8,11-tetraoxa-14-azaoctadecan-18-oic acid], used to prepare proteins 16Nbp, 18Nbp, 23Nbp, 27Nbp,
29Nbp, and 32Nbp; 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU) and
N-hydroxybenzotriazole hydrate (HOBt) from Advanced ChemTech for amino acid activation; 20% piperidine
in N,N-dimethylformamide for removal of the Fmoc protecting group from the N-terminal a-amine; a solution of
a solution of phenol (0.0625¢g), water (62.5 pL), thioanisole (62.5 uL), ethanedithiol (31 pL) and
triisopropylsilane (12.5 pL) in trifluoroacetic acid (TFA, 1 mL) for cleaving the protein from resin and globally
removing acid-labile side-chain protecting groups. Proteins were precipitated from the TFA solution by addition
of diethyl ether (~40 mL). Following centrifugation, the ether was decanted, and the pellet was dissolved in
~40mL 1:1 H>O/MeCN, then flash frozen over dry ice in acetone and lyophilized to remove volatile impurities.
The resulting powder was stored at -20°C until purification.

Proteins were purified by preparative reverse-phase high performance liquid chromatography (HPLC) on
a C18 column using a linear gradient of water in acetonitrile with 0.1% v/v TFA. Fractions containing the desired
protein product were pooled, frozen, and lyophilized. Proteins were identified by electrospray ionization time of
flight mass spectrometry (ESI-TOF); expected and observed exact masses mass spectra appear in Table S1 and
spectra appear in Figures S1-S41. Protein purity was assessed by Analytical HPLC (traces are shown in Figures

S42-586).
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Table S1. Sequences for WW variants, along with expected and observed exact masses from ESI-TOF MS

experiments.

IPeptide Sequence z [ﬁﬁl;e‘gfﬂz [h(/)[Rs:-rIYISii/z
16Q HyN-KLPPGWEKRMQRSSGRVYYFNHITNASQFERPSG-COOH 4 1006.76 1006.74
16Qp HoN-KLPPGWEKRMQRSSGRVYYFNHITNASQFERPSG-COOH 4 1054.29 1054.29
16X HoN-KLPPGWEKRMXRSSGRVYYENHITNASQFERPSG-COOH 3 1341.51 1341.34
16Xp HoN-KLPPGWEKRMXRSSGRVYYFNHITNASQFERPSG-COOH 3 1408.72 1408.71
16Z HoN-KLPPGWEKRMZRSSGRVYYENHITNASQFERPSG-COOH 4 1025.02 1025.03
16Zp HoN-KLPPGWEKRMZRSSGRVYYFNHITNASQFERPSG-COOH 4 1083.30 1083.30

16Nbp HoN-KLPPGWEKRMNRSSGRVYYFNHITNASQFERPSG-COOH 4 1098.32 1098.31
18Q HyN-KLPPGWEKRMSRQSGRVYYFNHITNASQFERPSG-COOH 4 1006.76 1006.75
18Qp HoN-KLPPGWEKRMSRQSGRVYYFNHITNASQFERPSG-COOH 4 1054.29 1054.29
18X HoN-KLPPGWEKRMSRXSGRVYYENHITNASQFERPSG-COOH 3 1341.34 1341.33
18Xp HoN-KLPPGWEKRMSRXSGRVYYFNHITNASQFERPSG-COOH 3 1408.72 1408.70
18Z HoN-KLPPGWEKRMSRZSGRVYYENHITNASQFERPSG-COOH 4 1025.02 1025.00
18Zp HoN-KLPPGWEKRMSRZSGRVYYFNHITNASQFERPSG-COOH 4 1083.30 1083.30

18Nbp HoN-KLPPGWEKRMSRNSGRVYYENHITNASQFERPSG-COOH 4 1098.32 1098.31
23Q HyN-KLPPGWEKRMSRSQGRVYYFNHITNASQFERPSG-COOH 4 987.72 987.75
23Qp HoN-KLPPGWEKRMSRSQGRVYYFNHITNASQFERPSG-COOH 4 1035.28 1035.28
23X HoN-KLPPGWEKRMSRSXGRVYYENHITNASQFERPSG-COOH 3 1316.00 1315.99
23Xp HoN-KLPPGWEKRMSRSXGRVYYFNHITNASQFERPSG-COOH 4 1037.78 1037.78
237 HoN-KLPPGWEKRMSRSZGRVYYENHITNASQFERPSG-COOH 4 1006.01 1005.99
237Zp HoN-KLPPGWEKRMSRSZGRVYYFNHITNASQFERPSG-COOH 4 1418.72 1418.74

23Nbp HoN-KLPPGWEKRMSRSNGRVYYFNHITNASQFERPSG-COOH 3 1438.74 1438.77
27Q HyN-KLPPGWEKRMSRSSGRVQYFNHITNASQFERPSG-COOH 4 994.25 994.25
27Qp HoN-KLPPGWEKRMSRSSGRVQYFNHITNASQFERPSG-COOH 4 1041.78 1041.80
27X HoN-KLPPGWEKRMSRSSGRVXYENHITNASQFERPSG-COOH 4 993.75 993.75
27Xp HoN-KLPPGWEKRMSRSSGRVXYFNHITNASQFERPSG-COOH 4 1044.28 1044.28
277 HoN-KLPPGWEKRMSRSSGRVZYENHITNASQFERPSG-COOH 4 1012.51 1012.50
277p HoN-KLPPGWEKRMSRSSGRVZYFNHITNASQFERPSG-COOH 4 1070.79 1070.78

27Nbp HoN-KLPPGWEKRMSRSSGRVNYENHITNASQFERPSG-COOH 3 1447 41 1447.44
29Q HyN-KLPPGWEKRMSRSSGRVYYFNQITNASQFERPSG-COOH 4 1003.26 1003.25
29Qp HoN-KLPPGWEKRMSRSSGRVYYFNQITNASQFERPSG-COOH 4 1050.79 1050.79
29X HoN-KLPPGWEKRMSRSSGRVYYENXITNASQFERPSG-COOH 3 1336.67 1336.67
29Xp HoN-KLPPGWEKRMSRSSGRVYYFNXITNASQFERPSG-COOH 3 1404.04 1404.04
297 HoN-KLPPGWEKRMSRSSGRVYYENZITNASQFERPSG-COOH 4 1021.51 1021.52
297p HoN-KLPPGWEKRMSRSSGRVYYFNZITNASQFERPSG-COOH 4 1079.80 1079.82

29Nbp HoN-KLPPGWEKRMSRSSGRVYYENNITNASQFERPSG-COOH 3 1459.41 1459.42
32Q HyN-KLPPGWEKRMSRSSGRVYYFNHIQNASQFERPSG-COOH 4 1006.76 1006.76
32Qp HoN-KLPPGWEKRMSRSSGRVYYFNHIQNASQFERPSG-COOH 4 1054.29 1054.29
32X HoN-KLPPGWEKRMSRSSGRVYYENHIXNASQFERPSG-COOH 4 1006.26 1006.25
32Xp HoN-KLPPGWEKRMSRSSGRVYYFNHIXNASQFERPSG-COOH 3 1408.72 1408.69
327 HoN-KLPPGWEKRMSRSSGRVYYENHIZNASQFERPSG-COOH 4 1025.02 1025.03
327Zp HoN-KLPPGWEKRMSRSSGRVYYFNHIZNASQFERPSG-COOH 4 1083.30 1083.30

32Nbp HoN-KLPPGWEKRMSRSSGRVYYFNHINNASQFERPSG-COOH 4 1098.32 1098.31

N = Asn-PEG; N = Asn-branched PEG; Q = GIn-PEG; X = Aha; X = Aha-PEG; Z = PrF; Z = PrF-PEG.
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x10 +ESI Scan (rt: 0.082-1.398 min, 159 scans) Frag=300.0V 260516-06360-SD1017#2 PURE1.d

Expected [M+4H*]/4 = 1006.7599
1007.2434 Observed [M+4H*)/4 = 1006.7426

1006.2 1006.4 1006.6 1006.8 1007 1007.2 1007.4 1007.6 1007.8 1008 1008.2 1008.4 1008.6 1008.8 1009
Counts vs. Mass-to-Charge (m/z)

Figure S1. ESI-TOF spectrum for WW variant 16Q.

4
x10 +ESI Scan (rt: 0.267-3.863 min, 433 scans) Frag=300.0V 080616-07151-SD101941 PURE1.d
Expected [M+4H+)/4 = 1054.2901

1 1054.7880 Observed [M+4H*]/4 = 1054.2892
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Counts vs. Mass-to-Charge (m/z)

Figure S2. ESI-TOF spectrum for WW variant 16Qp.

x10 +ESI Scan (rt: 0.445-1.552 min, 134 scans) Frag=: 260516-06357- T# E
300.0V 260516-0 SD101 PURE1.d
Expected M+4H*)/4 = 1006.7599

14 1007 2495 Observed [M+4H°]/4 = 1006.7504

1005.5 1006 1006.5 1007 1007.5 1008 1008.5 1009 1009.5
Counts vs. Mass-to-Charge (m/z)

Figure S3. ESI-TOF spectrum for WW variant 18Q.
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x10 +ESI Scan (rt: 0.109-2.739 min, 317 scans) Frag=300.0V 080616-07161-SD101942 PURE1.d
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1054 1054.2 1054.4 1054.6 1054.8 1055 1055.2 1055.4 1055.6 1055.8 1056 1056.2
Counts vs. Mass-to-Charge (m/z)

Figure S4. ESI-TOF spectrum for WW variant 18Qp.

+ESI Scan (rt: 0.097-3.060 min, 357 scans) Frag= - -
x10 7 , 357 300.0V 280616-08974-V301.d
EXpeCted [ v ]/ 98 52

9882485 Observed [M+4H*]/4 = 987.7491

987 987.5 988 988.5 989 989.5 990 990.5 991
Counts vs. Mass-to-Charge (m/z)

Figure S5. ESI-TOF spectrum for WW variant 23Q.

x10 2 ESI S rt: 0.341-1.690 min, 163 Frag=300.0V 280616-08972-V231.d
81 Sean min, 163 scans) Frag Expected [M+4H-)/4 = 1035.2822

7 1035.7794 Observed [M+4H*)/4 = 1035.2804

1038 1038.5 1039

1035 1035.5 1036 1036.5 1037 1037.5
Counts vs. Mass-to-Charge (m/z)

Figure S6. ESI-TOF spectrum for WW variant 23Qp.

S5



4
x10 +ESI Scan (rt: 1.967-2.134 min, 21 scans) Frag=300.0V 230516-06025-SD1016#2 V761.d
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Expected [M+4H*]/4 = 994.2532
Observed [M+4H"/4 = 994.2490
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Counts vs. Mass-to-Charge (m/z)

Figure S7. ESI-TOF spectrum for WW variant 27Q.
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x10 +ESI Scan (0.081-1.927 min, 110 scans) Frag=210.0V 230516-28935-SD1016#11.d
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Expected [M+4H")/4 = 1041.783
Observed [M+4H+]/4 = 1041.7964
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Figure S8. ESI-TOF spectrum for WW variant 27Qp.
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3
x10 +ESI Scan (rt: 0.637-0.770 min, 17 scans) Frag=300.0V 280616-08968-V201.d

7 1003.7520

Expected [M+4H*)/4 = 1003.2560
Observed [M+4H-]/4 = 1003.2531

1004.7538

1002.8 1003 1003.2 1003.4 1003.6 1003.8 1004 1004.2

Counts vs. Mass-to-Charge (m/z)

Figure S9. ESI-TOF spectrum for WW variant 29Q.
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x10 3 [LESI Scan (rt: 4.160-7.997 min, 462 scans) Frag=
- 4.160-7. ) 9=300.0V 140716-09399-SD1024#31.d
Expected [M+4H+}/4 = 1050.7861

7 Observed [M+4H*/4 = 1050.7852
1051.2835

1051.5335
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Counts vs. Mass-to-Charge (m/z)

Figure S10. ESI-TOF spectrum for WW variant 29Qp.

( - ) = 2 . +
+ESI Scan (rt: 0.056-5.708 , 680 scans) Frag=300.0V 280616-08960-SD1024#2 PURE1.d
EXpeCted V+4H ]/4 =1006.7599

5.5 Observed [M+4H*)/4 = 1006.7557
s 10072558

4.5 1007.0057

1007.7561

1005.5 1006 1006.5 1007 1007.5 1008 1008.5 1009
Counts vs. Mass-to-Charge (m/z)

Figure S11. ESI-TOF spectrum for WW variant 32Q.

3
x10 +ESI Scan (rt: 0.555-1.487 min, 113 scans) Frag=300.0V 280616-08952-SD1024#1 PURE1.d

Expected [M+4H*)/4 = 1054.2901
Observed [M+4H"]/4 = 1054.2862

2.5

1054.2862

0.5

1053.75 1054 1054.25 1054.5 1054.75 1055 1055.25 1055.5 1055.75 1056 1056.25 1056.5 1056.75
Counts vs. Mass-to-Charge (m/z)

Figure S12. ESI-TOF spectrum for WW variant 32Qp.



10 2 +ESI Scan (rt: 0.127-1.454 min, 80 scans) Frag=210.0V 160715-04993-S16AZIDO1.d
1342.0098

1.8 4 1341.6743
1342.3422

13426774

1341.3392
0.8 4

0.6 4
0.4 4

024

Expected [M+3H*]/3= 1341.510
Observed [M+3H']/3= 1341.339

1343.0094

13405 "1341 3415 "1342 3425

Counts vs. Mass-to-Charge (m/z)

Figure S13. ESI-TOF spectrum for WW variant 16X.
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+ESI Scan (rt: 0.107-1.550 min, 87 scans) Frag=210.0V 160715-04995-S16AZIDOPEG1.d
1409.3797

x10 1

7 1409.0454 14097163

1410.0473

1408.7083

Expected [M+3H"]/3= 1408.716
Observed [M+3H*)/3= 1408.708

1410.3745

"1408 "14085 "1209 "1409.5 410

Counts vs. Mass-to-Charge (m/z)

Figure S14. ESI-TOF spectrum for WW variant 16Xp.
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+ESI Scan (0.063-0.249 min, 12 scans) Frag=210.0V 080515-17262-18 AZIDE1.d

1342.0019

1342.6630

1341.3343

0.75
0.5 1

0.254

Expected [M+3H*]/3= 1341.342
Observed [M+3H")/3= 1341.334

1342.9994

"1340.5 "1341 13415 "1342 13425

Counts (%) vs. Mass-to-Charge (m/z)

Figure S15. ESI-TOF spectrum for WW variant 18X.
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+ESI Scan (0.052-0.695 min, 39 scans) Frag=210.0V 080515-17261-18 PEG1.d

1409.3633 Expected [M+3H*]/3= 1408.716
Observed [M+3H']/3= 1408.702

0.94

084 +409-0330 1409.7058

074
06+ 1410.0409
054
0.4

0.3 4 1408.7025 1410.3783

024 1410.6929

0.14

4084 14086 1408.8 1409 14092 14094 1409.6 '1409.8 1410 14102 14104 14106 14108 1411 4112 4114

Counts (%) vs. Mass-to-Charge (m/z)

Figure S16. ESI-TOF spectrum for WW variant 18Xp.

+ESI Scan (rt: 0.519-0.794 min, 34 scans) Frag=250.0V 021015-07435-23 AZIDO1.d
xi0 2 1316.656 Expected [M+3H"]/3= 1315.999
Observed [M+3H*]/3= 1315.987
7 1316.322
1316.989

6

54

4 4 1317.323

1315.987
34
1317.658

24

14

0

! Y3158 1316 “3162 13164 13166 13168 1317 "3172 13174 13176 13178 1318 Y3182 13184

Counts vs. Mass-to-Charge (m/z)

Figure S17. ESI-TOF spectrum for WW variant 23X.

410 4 [FESIScan (t:0527-0.785 min, 32 scans) Frag=250.0V 0110151-;37:22;-723 AZIDOHOMOALANINEPEGT.d Expected [M+4H"/4= 1037.781
\ Observed [M+4H*)/4= 1037.776

1.4 1038.027 1038.528

1038.778
0.8

0.69 1037.776
1039.028

0.44

0.21

10377 1037.8 1037.9 1038 10381 10382 10383 10384 10385 10386 10387 10388 10389 1039 10391 10392 10393 1039

Counts vs. Mass-to-Charge (m/z)

Figure S18. ESI-TOF spectrum for WW variant 23Xp.
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x10

3

0.8

0.6

04

0.2

+ESI Scan (rt: 0.766-1.406 min, 78 scans) Frag=250.0V 220915-06821-27AZIDO1.d
994.2475

Expected [M+4H*)/4= 993.752
Observed [M+4H*)/4= 993.745

993.9963 9944970

994.7474

993.7456

9937 9938 9939 994 9941 9942 9943 9944 9945 9946 9947 9948 9949 995 9951 9952 9953 9954 9955

Counts vs. Mass-to-Charge (m/z)

Figure S191. ESI-TOF spectrum for WW variant 27X.
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4.5+

+ESI Scan (1t 0.413-0.978 min, 69 scans) Frag=250 0V 220915-06822-27AZIDOPEG 1 d
1044.7762 Expected [M+4H*]/4= 1044.282

Observed [M+4H*]/4= 1044.275

1044.5257 1045.0269

1045.2773

1044.2750 10455281

1045.7776

"1044.2 "044.4 "044.6 "044.8 "1045 0452 "045.4 "1045.6 "045.8 "1046

Counts vs. Mass-to-Charge (m/z)

Figure S20. ESI-TOF spectrum for WW variant 27Xp.

x10

+ESI Scan (rt: 0.065-1.562 min, 181 scans) Frag=250.0V 200815-05870-T29AZIDOHOMOALANINE1.d

Expected [M+3H")/3= 1336.671
1337.3368

Observed [M+3H*]/3= 1336.670

1337.0006 1337.6730

1338.0033

1336.6702

1338.3378

"1336.6 "1336.8 "1337 "1337.2 13374 13376 13378 "1338 "1338.2 "1338.4 "1338.6

Counts vs. Mass-to-Charge (m/z)

Figure S20. ESI-TOF spectrum for WW variant 29X.
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+ESI Scan (rt: 0.178-7.995 min, 941 scans) Frag=250.0V 200815-05877-T29AZIDOPEG1.d
1404.7074

x10 1

1405.0425
144 1404.3740

1405.3752

0.8 1

1404.0361
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0.2 1

Expected [M+3H*)/3= 1404.044
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Counts vs. Mass-to-Charge (m/z)

Figure S21. ESI-TOF spectrum for WW variant 29Xp.
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1006.7551

1007.0054
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Figure S22. ESI-TOF spectrum for WW variant 32X.
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Figure S23. ESI-TOF spectrum for WW variant 32Xp.
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+ESI Scan (0.046-0.266 min, 14 scans) Frag=210.0V 300614-05798-PRF 161.d Subtract Expected [M+4H+]/4_ 1025.015

x10°3 1025.5355
Observed [M+4H/4= 1025.034
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1025.7858

14 1025.2853

1.2
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1026.5352
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Counts (%) vs. Mass-to-Charge (m/z)

Figure S24. ESI-TOF spectrum for WW variant 16Z.

x10 2 +ESI Scan (0.044-0.315 min, 17 scans) Frag=210.0V 040814-07541-PRF16PEG1.d Subtract
1083,7976 Expected [M+4H*]/4= 1083.299

2-272 Observed [M+4H*]/4=1083.299
2_2'5 1083.5460

1084.0473

175 1084.3003
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1.25 ] 1083.2991

1084.5505
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0.25 |

1084.7933

1053.2 1083.4 1083.6 1083.8 1084 1084.2 1084.4 10é4.6 1084.8
Counts (%) vs. Mass-to-Charge (m/z)

Figure S25. ESI-TOF spectrum for WW variant 16Zp.
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Figure S26. ESI-TOF spectrum for WW variant 18Z.
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Figure S27. ESI-TOF spectrum for WW variant 18Zp.
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Figure S28. ESI-TOF spectrum for WW variant 23Z.

x10 1 [+ESI Scan (0.048-0.251 min, 13 scans) Frag=210.0V 021014-10426-PRF23PEG VIAL 11.d Subtract

1419.4030 Expected [M+3H+]/3: 1418.720
6 Observed [M+4H*)/4= 1418.743
5 4

14190783 1419.7258
4 4
1420.0652
3 4 1418.7437
2 14203896
1 4
0 T T T T T T T T T T T T
1418.6 1418.8 1419 1419.2 1419.4 1419.6 1419.8 1420 1420.2 1420.4 1420.6 1420.8

Counts vs. Mass-to-Charge (m/z)

Figure S29. ESI-TOF spectrum for WW variant 23Zp.
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Figure S30. ESI-TOF spectrum for WW variant 27Z.
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Figure S31. ESI-TOF spectrum for WW variant 27Zp.
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Figure S32. ESI-TOF spectrum for WW variant 29Z.
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Figure S33. ESI-TOF spectrum for WW variant 29Zp.
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Figure S34. ESI-TOF spectrum for WW variant 32Z.
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Figure S35. ESI-TOF spectrum for WW variant 32Zp.
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Figure S36. ESI-TOF spectrum for WW variant 16Nbp.
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Figure S37. ESI-TOF spectrum for WW variant 18Nbp.
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Figure S38. ESI-TOF spectrum for WW variant 23Nbp.
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Figure S39. ESI-TOF spectrum for WW variant 27Nbp.
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Figure S40. ESI-TOF spectrum for WW variant 29Nbp.
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Figure S41. ESI-TOF spectrum for WW variant 32Nbp.
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Figure S42. Analytical HPLC Data for WW variant 16Q. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S43. Analytical HPLC Data for WW variant 16Qp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S44. Analytical HPLC Data for WW variant 16X. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S45. Analytical HPLC Data for WW variant 16Xp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S46. Analytical HPLC Data for WW variant 16Z. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min
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Figure S47. Analytical HPLC Data for WW variant 16Zp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S48. Analytical HPLC Data for WW variant 16Nbp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S49. Analytical HPLC Data for WW variant 18Q. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S50. Analytical HPLC Data for WW variant 18Qp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50

minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S51. Analytical HPLC Data for WW variant 18X. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S52. Analytical HPLC Data for WW variant 18Xp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S53. Analytical HPLC Data for WW variant 18Z. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S54. Analytlcal HPLC Data for WW variant 18Zp Protein solutlon was 1nJected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S55. Analytlcal HPLC Data for WW variant 18Nbp. Protein solution was injected onto a Cl 8 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S57. Analytical HPLC Data for WW variant 23Q. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S58. Analytical HPLC Data for WW variant 23Qp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S60. Analytical HPLC Data for WW variant 23X. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S61. Analytical HPLC Data for WW variant 23Xp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S62. Analytical HPLC Data for WW variant 23Z. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.

m

W (x100)
§FTD—2OAV Ch1:220nm

SPD-20AV Ch2:280nm 26.126
7.57 5000
4000
5.0
3000

1 B

0.0 v -1000
T T T T T T 0

0 10 20 30 40 50 60 min
Figure S63. Analytical HPLC Data for WW variant 23Zp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S64. Analytical HPLC Data for WW variant 23Nbp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S65. Analytical HPLC Data for WW variant 27Q. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S66. Analytical HPLC Data for WW variant 27Qp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S67. Analytical HPLC Data for WW variant 27X. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S69. Analytical HPLC Data for WW variant 27Xp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S70. Analytical HPLC Data for WW variant 27Z. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S71. Analytical HPLC Data for WW variant 27Zp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S72. Analytical HPLC Data for WW variant 27Nbp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S73. Analytical HPLC Data for WW variant 29Q. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S74. Analytical HPLC Data for WW variant 29Qp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S75. Analytical HPLC Data for WW variant 29X. Protein solution was injected onto a C18 analytical

column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50

minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow

rate of 1 mL/min.
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Figure S76. Analytical HPLC Data for WW variant 29Xp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S77. Analytical HPLC Data for WW variant 29Z. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S78. Analytical HPLC Data for WW variant 29Zp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S79. Analytical HPLC Data for WW variant 29Nbp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S80. Analytical HPLC Data for WW variant 32Q. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of | mL/min.
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Figure S81. Analytical HPLC Data for WW variant 32Qp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S82. Analytical HPLC Data for WW variant 32X. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S83. Analytical HPLC Data for WW variant 32Xp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S84. Analytical HPLC Data for WW variant 32Z. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S85. Analytical HPLC Data for WW variant 32Zp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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Figure S86. Analytical HPLC Data for WW variant 32Nbp. Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A=H20, 0.1% TFA; B= MeCN, 0.1% TFA) over 50
minutes, followed by a 10 minute rinse (95% B), and a 10 minute column re-equilibration (10% B) with a flow
rate of 1 mL/min.
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2. Biophysical Characterization of WW Variants

Measurements were made with an Aviv 420 Circular Dichroism Spectropolarimeter, using quartz cuvettes
with a path length of 0.1 cm. Protein solutions were prepared in 20 mM sodium phosphate buffer, pH 7, and
protein concentrations were determined spectroscopically based on tyrosine and tryptophan absorbance at 280
nm in 6 M guanidine hydrochloride + 20 mM sodium phosphate (e1rp = 5690 M'em™!, g1y = 1280 M-'em™).> CD
spectra of 30 uM solutions were obtained from 260 to 200 nm at 25°C. Variable temperature CD data were
obtained at least in triplicate by monitoring the molar ellipticity at 222 nm of 30 uM solutions each protein variant
(30 uM) in 20 mM sodium phosphate (pH 7) from 1 to 95°C at 2 °C intervals, with 120 s equilibration time
between data points and 30 s averaging time.

Triplicate variable temperature CD data for each WW variant and their individual variants were fit
globally to a two-state model for thermally-induced unfolding of a monomeric proteins as shown in equations
S1-S3:

[e]=(D0+D1-T)+Kf(NO+N1-T)
1+ K, ’

(S1)

where [0] is molar ellipticity; T is temperature in Kelvin; Dy is the y-intercept and D; is the slope of the post-
transition baseline; Ny is the y-intercept and N is the slope of the pre-transition baseline; and Ky is the temperature-
dependent folding equilibrium constant. Ky is related to the temperature-dependent free energy of folding AG«(T)

according to the following equation:

kU (S2)
where R is the universal gas constant (0.0019872 kcal/mol/K). AGHT) was fit to the following equation:
AGy = SHEm T 4 AC - (T-ToyT - In [ ) (S3)

where the fit parameters are T (the midpoint of the unfolding transition; the temperature at which AGr = 0);
AH(Tm), the change in enthalpy upon folding at Tm; and AC,, the change in heat capacity upon folding. The

parameters for equations S1-S3 were used to calculate the values of the folding free energy AGr for WW variants
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in the main text. Far-UV CD spectra and variable temperature CD data for these compounds are shown below in

Figures S87-S116.
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Figure S87. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 16Q in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S88. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 16Qp in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S89. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 16X (black) and
16Xp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S90. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 16Z (black) and
16Zp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S91. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 16NBp in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S92. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 18Q in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S93. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 18Qp in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S94. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 18X (black) and
18Xp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S95. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 18Z (black) and
18Zp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S96. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 18NBp in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S97. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 23Q in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S98. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 23Qp in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S99. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 23X (black) and
23Xp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S100. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 23Z (black) and
23Zp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S101. CD spectra (50 uM) and variable temperature CD data (50 pM) for WW variant 23NBp in 20
mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S102. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 27Q in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S103. CD spectra (50 uM) and variable temperature CD data (50 pM) for WW variant 27Qp in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S104. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 27X (black) and
27Xp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S105. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 27Z (black) and
27Zp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.

& 10
S 1°C
g of
; e 27NBp
S 6fF
5
o a4t 8
§
- —~ 7F
_§’ 2 A (nm) S 6 O 27NBp
= %o 250 300 350 x|
-2 - g 4 -
s 3k
a £ ?
2 5 o < 2f
:( 7k 25 c g 1+
8 ? 9
o 6} 8
s S 20 370
T s = 27NBp Lk
'g Ar = 2k
€ 3F
[3) 3=
o 2I
;8, 1F A (nm)
2 %% 25 %00 30
1L
: 2
Peptide T. AH(T,) AC, R rmsd error

27NBp 314.65 + 0.35 -26.04 + 0.66 -0.53 + 0.08 0.99993 0.03582

Figure S106. CD spectra (50 uM) and variable temperature CD data (50 pM) for WW variant 27NBp in 20
mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S107. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 29Q in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S108. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 29Qp in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S109. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 29X (black) and
29Xp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.

T sp —_— 297

* 5F 1°C c— 297D

p et

8 5l

p 2k

§ 1t °r 0 29z

e -2 x

23 A

£ 4 _‘q‘)

S
£

_

3 4.0 —_— 207 o

x gﬁg 25°C — 29Zp S

725 o

© 2.0 =

=95 )

5429

< 0.

Ng:?:?), 350

S5

-2.0

25

=3.0

235
Peptide Tm/ K AH(T,,) / kcalmol™ AcC,/ kecal mol™ K™ R? rmsd error
297 3125+ 0.4 -27.8 + 1.1 -0.92 + 0.08 0.9996 0.052
29Zp 316.3 £+ 0.2 -26.2 £+ 0.5 - 0.9998 0.033

Figure S110. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 29Z (black) and
29Zp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S111. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 29NBp in 20
mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S112. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variant 32Q in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S113. CD spectra (50 uM) and variable temperature CD data (50 pM) for WW variant 32Qp in 20 mM
sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S114. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 32X (black) and
32Xp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S115. CD spectra (50 uM) and variable temperature CD data (50 uM) for WW variants 32Z (black) and
32Zp (red) in 20 mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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Figure S116. CD spectra (50 uM) and variable temperature CD data (50 pM) for WW variant 32NBp in 20
mM sodium phosphate, pH 7. Fit parameters appear in the table, along with standard errors.
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3. Proteolysis Experiments

50 uM solutions of PEGylated WW variants or their non-PEGylated counterparts in 20 mM sodium phosphate
buffer (pH 7) were incubated at ambient temperature with 17 pg/mL proteinase K for up to 90 minutes. At regular
time points, a 50 pL aliquot of the reaction mixture was quenched by addition of 150 puL of a 1% solution (v/v)
of trifluoroacetic acid in water. Each quenched aliquot was then analyzed in triplicate by analytical reverse-phase
HPLC, using a UV-Vis detector at 220 nm. The amount of each full-length WW variant remaining in solution at
each time point was assessed by integrated peak area, expressed as the remaining percentage of the integrated
peak area from a control solution that contained no protease. The apparent proteolysis rate constant & (in units of
s!) for each WW variant was calculated by fitting the % area vs. time data to an equation for monoexponential

decay by least-squares regression:
Area(t) = Ao exp [-k t],

where t is time (in units of s), A is a constant corresponding to % area at t = 0 s. The apparent proteolysis rate
constant k for each variant is inversely related to half-life (t12, in units of s) according to the following
relationship: ti2 = (In 2)/k, smaller values of k are correlated with longer half-lives. Plots of % area vs. time data
and the resulting fits for the WW variants explored here are shown in Figures S117— S178. Apparent rate
constants for each variant are shown in the main text. Proteolysis experiments for linear Asn-PEGylated
variants and their non-PEGylated counterparts in the presence of proteinase K were reported previously', but
were performed again here to account for the increased proteinase K concentration employed here relative to

what we used previously.
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Figure S117. (ti2 = 1.29 £ 0.03 min) Proteolysis of 16Q (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.
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Figure S118. (ti,2 = 3.58 £ 0.22 min) Proteolysis of 16Qp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.
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Figure S119. (ti2 = 1.48 £ 0.08 min) Proteolysis of 18Q (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S120. (ti2 = 1.91 £ 0.17 min) Proteolysis of 18Qp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S121. (ti2 = 0.40 £ 0.04 min) Proteolysis of 19Q (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.
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Figure S122. (ti2 = 1.59 £ 0.08 min) Proteolysis of 19Qp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.
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Figure S123. (ti2 = 0.25 £ 0.03 min) Proteolysis of 23Q (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S124. (ti2 = 0.23 £ 0.01 min) Proteolysis of 23Qp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S125. (ti2 = 1.07 £ 0.02 min) Proteolysis of 27Q (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S126. (ti,2 = 0.82 £ 0.05 min) Proteolysis of 27Qp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S127. (ti2 = 0.24 £ 0.01 min) Proteolysis of 29Q (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S128. (ti2 = 0.31 £ 0.02 min) Proteolysis of 29Qp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S129. (ti2 = 1.44 £ 0.05 min) Proteolysis of 32Q (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.

—Fit o Data
®
o
@©
X
®
(]
o
o
= — p—r——F
g-o.z-" 10 20 30 40 50

time (min)

Figure S130. (ti,2 = 4.36 £ 0.38 min) Proteolysis of 32Qp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S131. (ti2 = 1.23 £ 0.06 min) Proteolysis of 16N (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S132. (ti,2 = 3.09 £ 0.38 min) Proteolysis of 16Np (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S133. (ti2 = 13.30 = 0.75 min) Proteolysis of 16Nbp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S134. (ti2 = 3.11 £ 0.88 min) Proteolysis of 18N (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S135. (ti2 = = min) Proteolysis of 18Np (50 uM protein concentration in 20 mM sodium phosphate
buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black circles with
error bars, and each represents the average of three replicate experiments. The solid red line represents the fit of
the data to a monoexponential decay function, which was used to calculate the indicated half-lives.
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Figure S136. (ti2 = = min) Proteolysis of 18Nbp (50 uM protein concentration in 20 mM sodium phosphate
buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black circles with
error bars, and each represents the average of three replicate experiments. The solid red line represents the fit of
the data to a monoexponential decay function, which was used to calculate the indicated half-lives.
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Figure S137. (ti2 = 1.06 £ 0.19 min) Proteolysis of 19N (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.
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Figure S138. (ti2 = 6.22 £ 0.44 min) Proteolysis of 19Np (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S139. (ti2 = 10.45 + 1.12 min) Proteolysis of 19Nbp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S140. (ti2 = 0.010 + 0.001 min) Proteolysis of 23N (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S141. (ti2 = 0.19 £ 0.03 min) Proteolysis of 23Np (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S142. (ti2 = 0.90 £ 0.06 min) Proteolysis of 23Nbp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S143. (ti2 = 1.38 £ 0.30 min) Proteolysis of 27N (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S144. (ti2 = 1.61 £ 0.11 min) Proteolysis of 27Np (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S145. (ti,2 = 0.50 £ 0.02 min) Proteolysis of 27Nbp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black

circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.

1.4 -
1.2 4

1
0.8
0.6
0.4
0.2

0
024

—Fit o Data

relative peak area

time (min)

Figure S146. (ti,2 = 0.30 £ 0.04 min) Proteolysis of 29N (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.
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Figure S147. (ti2 = 0.81 £ 0.17 min) Proteolysis of 29Np (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S148. (ti,2 = 2.24% 0.06 min) Proteolysis of 29Nbp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S149. (ti2 = 0.36% 0.03 min) Proteolysis of 32N (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S150. (ti,2 = 0.72+ 0.01 min) Proteolysis of 32Np (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S151. (ti2 = 1.54 £ 0.16 min) Proteolysis of 32Nbp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S152. (ti2 = 0.77 £ 0.09 min) Proteolysis of 16X (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S153. (ti,2 = 1.52 £ 0.12 min) Proteolysis of 16Xp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S154. (ti2 = 1.46 £ 0.02 min) Proteolysis of 18X (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S155. (ti2 = 1.71 £ 0.12 min) Proteolysis of 18Xp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S156. (ti,2 = 0.90 £ 0.02 min) Proteolysis of 19X (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.

S68



1.4 -

1.2 - —Fit o Data
1
o 0.8
o
© 0.6
4
g 04
2 02
g 0 o o
0.2 [} 5 10 15
time (min)

Figure S157. (ti2 = 1.30 £ 0.01 min) Proteolysis of 19Xp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S158. (ti2 = 0.20 £ 0.01 min) Proteolysis of 23X (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S159. (ti,2 = 0.28 £ 0.02 min) Proteolysis of 23Xp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S160. (ti2 = 0.75 £ 0.04 min) Proteolysis of 27X (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S161. (ti2 = 0.42 £ 0.05 min) Proteolysis of 27X (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S162. (ti2 = 0.24 £ 0.01 min) Proteolysis of 29X (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S163. (ti2 = 0.31 £ 0.02 min) Proteolysis of 29Xp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S164. (ti2 = 1.33 £ 0.02 min) Proteolysis of 32X (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S165. (ti2 = 1.67 £ 0.04 min) Proteolysis of 32Xp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S166. (ti,2 = 5.48 £ 1.86 min) Proteolysis of 16Z (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S167. (ti2 = 1.67 £ 0.04 min) Proteolysis of 16Zp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S167. (ti2 = 0.97 £ 0.16 min) Proteolysis of 18Z (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S168. (ti,2 = 1.01 £ 0.15 min) Proteolysis of 18Zp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.
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Figure S169. (ti2 = 0.66 £ 0.01 min) Proteolysis of 19Z (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated

half-lives.
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Figure S170. (ti2 = 1.93 £ 0.2 min) Proteolysis of 19Zp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S171. (ti2 = 1.47 £ 0.03 min) Proteolysis of 23Z (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S172. (ti2 = 1.95 £ 0.06 min) Proteolysis of 23Zp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S173. (ti2 = 4.24 £ 1.16 min) Proteolysis of 27Z (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S174. (ti2 = 5.60 £ 1.09 min) Proteolysis of 27Zp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S175. (ti2 = 0.24 £ 0.01 min) Proteolysis of 29Z (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S176. (ti,2 = 0.26 £ 0.04 min) Proteolysis of 29Zp (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line
represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S177. (ti2 = 1.99 £ 0.33 min) Proteolysis of 32Z (50 uM protein concentration in 20 mM sodium
phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black
circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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Figure S178. (ti2 =2.27 £ 0.28 min) Proteolysis of 32Zp (50 uM protein concentration in 20 mM sodium

phosphate buffer, pH 7) by proteinase K (10 mg/mL), as monitored by HPLC. Data points are shown as black

circles with error bars, and each represents the average of three replicate experiments. The solid red line

represents the fit of the data to a monoexponential decay function, which was used to calculate the indicated
half-lives.
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