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1. Structures of coiled-coil and affibody variants
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Figure S1. Sequences of (A) acidic monomer 27e-z4, basic monomer 29g°-x, disulfide-bound coiled-coil heterodimer d27e/29g’-z4x, and its
stapled counterpart sd27e/29g°-z4x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown
are the structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 27e is highlighted in orange, whereas position 29¢g” is highlighted
in blue. Variants d27e/29g’-z4x and sd27e/29g’-z4x are from reference '. The PEG oligomer(s) within each variant have the number of ethylene
oxide units indicated in the structural drawings and in the compound names.
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Figure S2. Sequences of (A) acidic monomer 20e-z4, basic monomer 22g°-x, disulfide-bound coiled-coil heterodimer d20e/22g’-z4x, and its
stapled counterpart sd20e/22g’-z4x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown
are the structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 20e is highlighted in orange, whereas position 22¢” is highlighted
in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the
compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S3. Sequences of (A) acidic monomer 13e-z4, basic monomer 15g°-x, disulfide-bound coiled-coil heterodimer d13e/15g’-z4x, and its
stapled counterpart sd13e/15g°-z4x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown
are the structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 13e is highlighted in orange, whereas position 15g” is highlighted
in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the
compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S4. Sequences of (A) acidic monomer 6e-z4, basic monomer 8g’-x, disulfide-bound coiled-coil heterodimer d6e/8g’-z4x, and its stapled
counterpart sd6e/8g’-z4x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown are the
structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 6e is highlighted in orange, whereas position 8g’ is highlighted in
blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the compound
names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure SS. Sequences of (A) acidic monomer 27e-z4, basic monomer 22g°-x, disulfide-bound coiled-coil heterodimer d27e/22g’-z4x, and its
stapled counterpart sd27e/22g’-z4x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown
are the structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 27e¢ is highlighted in orange, whereas position 22g” is highlighted
in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the
compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S6. Sequences of (A) acidic monomer 6e-z4, basic monomer 1g’°-x, disulfide-bound coiled-coil heterodimer d6e/1g’-z4x, and its stapled
counterpart sd6e/1g’-z4x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown are the
structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 6e is highlighted in orange, whereas position 1g’ is highlighted in
blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the compound
names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S7. Sequences of (A) acidic monomer 27e-z2, basic monomer 29g°-x, disulfide-bound coiled-coil heterodimer d27e/29g’-z2x, and its
stapled counterpart sd27e/29g°-z2x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown
are the structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 27e¢ is highlighted in orange, whereas position 29¢” is highlighted
in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the
compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S8. Sequences of (A) acidic monomer 27e-z2, basic monomer 22g°-x, disulfide-bound coiled-coil heterodimer d27e/22g’-z2x, and its
stapled counterpart sd27e/22g’-z2x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown
are the structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 27e is highlighted in orange, whereas position 22¢’ is highlighted
in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the
compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S9. Sequences of (A) acidic monomer 24bh-z4, basic monomer 25¢’-x, disulfide-bound coiled-coil heterodimer d245/25¢’-
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z4x, and its

stapled counterpart sd24b/25¢’-z4x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown
are the structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 27e¢ is highlighted in orange, whereas position 29g” is highlighted
in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the
compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S10. Sequences of (A) acidic monomer 7f-z4, basic monomer 105°-x, disulfide-bound coiled-coil heterodimer d7f7/10b’-z4x, and its
stapled counterpart sd7f7105°-z4x. X represents propargyl glycine; N represents an azido-terminated PEG-modified Asn residue. Also shown
are the structures of the side chains of X and N and their stapled counterpart superimposed on the ribbon diagram of parent disulfide-bonded
heterodimer A/B (PDB ID: 1KD?9). Side chains are shown as sticks; position 7f’is highlighted in orange, whereas position 105’ is highlighted
in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the structural drawings and in the
compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S11. Sequences of (A) acidic monomer 24b-z4, basic monomer 25¢’-y4, disulfide-bound coiled-coil heterodimer d24b/25¢’-z4y4, and
its stapled counterpart d245/25¢’-z4y4. Z represents an alkyne-terminated PEG-modified Asn residue; N represents an azido-terminated PEG-
modified Asn residue. Also shown are the structures of the side chains of Z and N and their stapled counterpart superimposed on the ribbon
diagram of parent disulfide-bonded heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 245 is highlighted in orange,
whereas position 25¢” is highlighted in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the
structural drawings and in the compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S12. Sequences of (A) acidic monomer 7f-z4, basic monomer 105°-y4, disulfide-bound coiled-coil heterodimer d7{/10b’-z4y4, and its
stapled counterpart d7f/105°-z4y4. Z represents an alkyne-terminated PEG-modified Asn residue; N represents an azido-terminated PEG-
modified Asn residue. Also shown are the structures of the side chains of Z and N and their stapled counterpart superimposed on the ribbon
diagram of parent disulfide-bonded heterodimer A/B (PDB ID: 1KD9). Side chains are shown as sticks; position 7f'is highlighted in orange,
whereas position 105’ is highlighted in blue. The PEG oligomer(s) within each variant have the number of ethylene oxide units indicated in the
structural drawings and in the compound names. Numbers in parentheses indicate notebook numbers associated with each compound.
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Figure S13. Sequences of disulfide-bound coiled-coil heterodimer d27e/29g°-xx; its bis-triazole-stapled counterpart sd27e/29g’-x4x; branched
PEG bis-triazole-stapled counterpart sd27¢/29g’-x4px; and their component cysteine-containing acidic and basic monomers. X represents
propargyl glycine; The structure of the X residues within each variant are shown in their non-stapled and stapled forms superimposed on the
ribbon diagram of A/B with the residue on peptide A highlighted in orange and the residue on peptide B highlighted in blue. The PEG oligomer(s)
within each variant have the number of ethylene oxide units indicated in the structural drawings and in the compound names. Numbers in
parentheses indicate notebook numbers associated with each compound.
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Figure S14. Sequences of native affibody a (PDB ID: 3MZW), non-stapled variant a8/42-xx; and its bis-triazole-stapled counterpart sa8/42-
x4x. X represents propargyl glycine; The structure of the X residues within each variant are shown in their non-stapled and stapled forms
superimposed on the ribbon diagram of a with position 8 highlighted in blue and position 42 highlighted in orange. The PEG oligomer staple

has the number of ethylene oxide units indicated in the structural drawing and in the compound name. Numbers in parentheses indicate notebook
numbers associated with each compound.



Modelling of z4x, z2x, z4y4, and x4x staples: We generated models for the z4x, z2x, z4y4, and x4x staples 2 in
GaussView 6.0 based on the structures in main text Figure 2, but with N’-acetyl amino acid N-methyl amides on
either end of the staple. We then optimized these model structure in Gaussian 16 using density functional theory
(APFD) calculations with the 6-31G+d,p basis set. These optimized structures are shown below in Figure S15.
We used the distance between the B-carbons on either end of each staple as an estimate of the distance that could

be comfortably spanned by that staple. These distances appear in main text Table 1 and in ESI Table S2.
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Figure S15. Drawings of staples z4x, z2x, x4x, and z4y4, along with ball-and-stick images of optimized model staples based on z4x, z2x, x4x,
and z4y4. Models were built in GaussView 6.0 and optimized via DFT calculations (APFD) using the 6-31G+d,p basis set.



2. Synthesis of coiled-coil and affibody variants

Peptide Synthesis: Monomers 20e-z4 (ZJ10492); 22g°-x (2J10452); 13e-z4 (ZJ10493); 15g°-x (ZJ10494);
6e-z4 (DA10812,QX31101); 82’-x (DA10794); 27e-z4 (ZJ10311); 22g°-x (ZJ10312); 1g°-x (QX31102); 24b-z4
(DA10811, ND1095); 25¢’-x (DA10792); 25¢’-y4 (QX3095); 7f~z4 (QX22951, QX30984); 10b°-x (QX22952);
10b0°-y4 (QX30982); 27e-z2 (DA10813, ZJ10313); 29g’-x (DA10796, QX22712); 27e-x (QX22711); and
affibody variants a (CD1054) and a8/42-xx (QX3102) were prepared as C-terminal amides on Rink amide MBHA
LL resin (EMD Biosciences), by microwave-assisted solid phase peptide synthesis using a standard Fmoc Na
protection strategy as described previously.? Fmoc-protected amino acids were purchased from Advanced Chem
Tech, except for the PEGylated asparagine derivatives, which were synthesized as described previously' or in
section 7 below. Fluorescent affibody variants fa (ZJ10611); fa8/42-xx (ZJ10612); and fsa8/42-x4x (ZJ1062)
were synthesized in a similar process until the final amino acid following which 5(6)-Carboxyfluorescein was
coupled to the peptide N-terminus through activation with standard Oxyma/DIC protocols. Peptides were cleaved
from resin and 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 trifluoroacetic acid. Peptide identity was

confirmed by electrospray ionization time- of-flight mass spectrometry.

Disulfide formation in the coiled-coil heterodimer: We prepared disulfide-bonded coiled-coil
heterodimers d20e/22g’-z4x (ZJ10511); d13e/15g’-z4x (QX31171); d6e/8g’-z4x (QX2292); d27e/22g’-z4x
(QX2294); dée/l1g’-z4x (QX31172); d24b/25¢’-z4x (QX2291); d24b/25¢’-z4y4 (QX3096); d7f/10b’-z4x
(QX2295); d7f110b’-z4y4 (QX3101); d27e/29g’-z2x (QX2289); d27e/22g’-z2x (QX2293); d27e/29g’-xx
(QX2271) by mixing their purified cysteine-containing precursors in a 1:1 ratio in an aqueous solution of
ammonium bicarbonate (8 mg/mL) with exposure to air for 3 hrs. Reaction completeness was monitored by
analytical HPLC. Disulfide-bonded coiled-coil heterodimers were then purified by preparative HPLC and
characterized by ESI-TOF MS.

Stapling via copper-catalyzed azide/alkyne cycloaddition (CuAAC): We prepared triazole-stapled
variants sd20e/22g’-z4x (ZJ10511s); sd13e/15g’-z4x (QX31171s); sd6e/8g’-z4x (QX2292s); sd27e/22g’-z4x
(QX2294s); sd6e/1g°-z4x (QX31172s); sd24b/25¢’-z4x (QX22915); sd24b/25¢’-z4y4 (QX3096s); sd7f110b°-z4x
(QX2295s); sd7f110b°-z4y4 (QX31015s); sd27e/29g°-22x (QX2289s); sd27e/22g’-z2x (QX2293s) by stirring their
purified non-stapled precursors in 2:1 (v/v) water/tert-butanol with 10 eq. copper sulfate pentahydrate and 10 eq.
sodium ascorbate at 40 Celsius degree for 2 hours. The reaction was monitored by analytical HPLC, where we
observed small changes in retention time upon stapling. The triazole-stapled variants were purified via preparative

HPLC.
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Two-component stapling via copper-catalyzed azide/alkyne cycloaddition (CuAAC): We prepared
triazole-stapled variants sd27e/29g’-x4x (QX2283), sa8/42-x4x (QX3106), fsa8/42-x4x (ZJ1062), and
sd27e/29g’-x4px (QX3079) by stirring their non-stapled precursors d27e/29g°-xx (QX2271), a8/42-xx (QX3102),
and fa8/42-xx (ZJ10612), respectively, in 2:1 (v/v) water/tert-butanol with 1.5 eq. of previously synthesized four-
unit bis-azido PEG 4! or four-unit bis-azido Y-shaped PEG 4p (QX3075; synthesis described in section 10 below),
10 eq. copper sulfate pentahydrate and 10 eq. sodium ascorbate at 40 °C for 2 hours. The reaction was monitored
by analytical HPLC, where we observed small changes in retention time upon stapling. The triazole-stapled

variants were purified via preparative HPLC.

The CuAAC reaction does not change the mass of the monomeric triazole-stapled variants sd20e/22g’-
z4x (ZJ105115s); sd13e/15g°-z4x (QX31171s); sd6e/8g’-z4x (QX2292s); sd27e/22g’-z4x (QX2294s); sdbe/1g’-
z4x (QX31172s); sd24b/25¢’-z4x (QX2291s); sd24b/25¢’-z4y4 (QX3096s); sd7f110b°-z4x (QX2295s);
sd7f7110b°-z4y4 (QX3101s); sd27e/29g°-z2x (QX2289s); sd27e/22g’-z2x (QX2293s) relative to their non-stapled
azide/alkyne precursors d20e/22g’-z4x (ZJ10511); d13e/15g’-z4x (QX31171); d6e/8g’-z4x (QX2292);
d27e/22g’-z4x (QX2294); d6e/1g’-z4x (QX31172); d24b/25¢’-z4x (QX2291); d24b/25¢’-z4y4 (QX3096);
d7f710b°-z4x (QX2295); d7f/110b°-z4y4 (QX3101); d27e/29g°-22x (QX2289); and d27e/22g’-z2x (QX2293). To
confirm the completion of the CuAAC reaction, we subjected each azide-containing non-stapled variant and its
triazole-stapled counterpart separately to a solution of dithiothreitol (DTT, 15 mg) in 100 puL water, followed by
incubation at room temperature for 8 hours. In all cases, the unstapled variants were reduced to their
corresponding monomers with DTT addition, for the triazole-stapled variants, the dimer still existed as dimer

after the DTT treatment, indicating the formation of covalent linkage between monomers.

3. Mass Spectrometry Data

Mass spectra appear in Figures S16-S84; data are summarized in Table S1.
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Table S1. Summary of the mass spectrum data for stapled disulfide-bonded coiled-coil heterodimers, their non-stapled counterparts,
and their monomer components.

Name Notebook Number Molecular Formula z Expected [M+z-H]/z Observed [M+z-H]/z
20e-z4 7110492 Cis5H295N5106sS 4 1088.781 1088.770
22g°-x 7J10452 Ci37H324N56046S 4 1031.620 1031.596
d20e/22g’-z4x ZJ10511 C372H617N1070114S2 8 1059.948 1060.066
sd20e/22g’-z4x ZJ10511s C372H617N1070114S2 8 1059.948 1060.086
ZJ10511s + DTT C372H619N1070114S2 8 1060.200 1060.572
13e-74 7J10493 Cis5H295N5106sS 4 1088.781 1088.763
15g°-x 7J10494 C187H324N56046S 4 1031.620 1031.601
d13e/15g’-z4x QX31171 C372Hg17N1070114S2 - 8 1059.948 1060.086
sd13e/15g°-z4x QX31171s C372Hg17N1070114S2 - 7 1211.225 1211.195
+DTT C372H619N 10701148, 8 1060.200 1060.851
6e-z24 DA10812 Ci85sH295N510638S 4 1088.781 1088.783
8g’-x DA10794 Ci87H324N56046S 4 1031.620 1031.619
d6e/8g’-Z4X QX2292 C372H617N107O114SZ 8 1059.948 1059.948
Sd6e/8g’-Z4X QX22928 C372H617N1070114S2 6 1415.928 1412.937
0QX2292s + DTT C372He19N 107011482 8 1060.200 1060.074
27e-724 ZJ10311 Cis5H295N51068S 4 1088.781 1088.781
22g°-x 7J10312 Ci87H324N56046S 4 1031.620 1031.613
d27e/22g’-74x QX2294 C372H617N1070114S2 8 1059.948 1059.953
sd27e/22g’-74x QX2294s C372H617N1070114S2 8 1059.948 1059.953
QX2294s + DTT C372H619N 107011432~ 8 1060.200 1060.197
6e-z4 QX31101 Ci85sH295N51063S 4 1088.781 1088.789
1g’-x QX31102 C187H324N560465 4 1031.620 1031.629
dée/1g’-z4x QX31172 C372H617N1070114S, 8 1059.948 1060.088
sd6e/1g°-z4x QX31172s C372H617N1070114S2, - 7 1211.225 1211.388
+DTT C372He19N 107011482 7 1211.513 1211.291
27e-72 DA10813 Ci83H290N43067S 4 1066.768 1066.763
29g°-x DA10796 Ci87H324N56046S 4 1031.620 1031.622
d27e/29g’-z2x QX2289 C368He09N 107011282 8 1048.942 1048.940
sd27e/29g°-22x QX2289s C368He09N 107011282 8 1048.942 1048.942
QX2289s + DTT C368He611N1070112S2 8 1049.194 1049.326
27e-72 7J10313 Cis1H286N51066S 4 1066.768 1066.769
22g°-x 7J10312 Cis87H324N56046S 4 1031.620 1031.613
d27e/22g’-12x QX2293 C363H609N107O11282 8 1048.942 1048.948
sd27e/22g’-12x QX2293S C368He600N 107011252 8 1048.942 1048.948
QX2293s + DTT Ci68He611N1070112S2 8 1049.194 1049.067
24b-74 DA10811 C137H297N51070S 4 1103.282 1103.268
25¢’-x DA10792 C187H324N54046S 4 1024.618 1024.605
d24b/25¢’-z4x QX2291 C374He19N10sO011652 8 1063.698 1063.705
sd24b/25¢’-z4x QX2291s C374H619N10sO11652 8 1063.698 1063.697
QX2291s + DTT Cs74He21N105011652 8 1063.950 1063.950
24b-74 ND1095 Ci87H297N51070S 4 1103.282 1103.268
25¢’-y4 QX3095 Ci97H343N55051S 4 1082.900 1082.906
d24b/25¢’-z4y4 QX3096 Cig4He3sN 106012182 8 1092.839 1093.064
sd24b/25¢’-z4y4 QX3096s Cs84He38N 106012182 8 1092.839 1093.072
QX3096s + DTT C384He40N1060121S2 8 1093.091 1093.315
7f-24 QX22951 Cis7H297N51070S 4 1103.282 1103.298
105°-x QX22952 CissH320N57044S 4 1031.383 1031.397
d7f110b°-z4x QX2295 C375H624N1080114S2 8 1067.081 1067.088
Sd7f/10b’-Z4X QX229SS C375H624N1080114S2 7 1219.377 1219.364
QX2295s + DTT C375He26N 108011482 7 1219.665 1219.807
7f-24 QX30984 Cis7H297N51070S 4 1103.282 1103.298
10b°-y4 QX30982 Ci198H348N53049S 4 1089.664 1089.671
d7f/110b°-z4y4 QX3101 Cs85Hea3N1090119S2 8 1096.221 1096.447
sd7f110b’-z4y4 QX3101s C385sH643N1000119S2 7 1252.680 1253.046
QX3101s + DTT C385H6asN1090119S2 8 1096.473 1096.697
27e-x QX22711 C178H270N47064S 4 1033.752 1033.757
29g-x QX22712 C187H324N560465 4 1031.620 1031.624
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d27e/29g’-xx QX2271 Ci65He01N1030110S2 8 1032.434 1032.442
sd27e/29g’-x4x QX2283 C373H617N1090113S2 8 1062.950 1062.953
QX2283 + DTT C373Hg19N10900113S2 8 1063.202 1063.33

sd27e/29g’-x4px QX3079 Cig3He3sN1100118S2 8 1092.090 1092.075
QX3079 + DTT Cig3He3sN1100118S2 8 1092.342 1092.447

(R)-27e-x ZJ10551 C178H279N47064S 4 1033.752 1033.751
(R,S)-d27e/29g’-xx QX3 118 Cs365H601N1030110S2 8 1032.434 1032.541
(R,S)-sd27e/29g’-x4x ZJ1056 C373H617N109011382 8 1062.950 1063.073
ZJ1056 + DTT C373H619N1090113S2 8 1063.202 1063.264

afﬁbody a CD1054 C296H471N870898 5 1341.103 1341.106
28/42-XX QX3 102 C298H469N87087S 5 1339.102 1339.123
sa8/42-x4x QX3 106 C306Ha85N93090S 5 1387.927 1387.915
Fluorescent affibody fa ZJ10611 C317H480Ng6005S 5 1412.914 1412.883
f38/42-XX ZJ01612 C319H478N86093S 5 1410913 1410888
fsa8/42-x4x 7J1062 C327H494N920096S 5 1459.738 1459.705
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Figure S16. ESI-TOF spectrum for acidic monomer 20e-z4 (ZJ10492, Ci3sH29sN5106sS). Expected [M+4H']/4 = 1088.781 Da. Observed
[M+4H"]/4 = 1088.770 Da.
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Figure S17. ESI-TOF spectrum for basic monomer 22g°-x (ZJ10452, Cis7H324Ns6046S). Expected [M+4H")/4 = 1031.620 Da. Observed
[M+4H"]/4 =1031.596 Da.

+E5I Scan (: 0.122.0 872 min, 46 scans) Frag=250.0V 061521 118642010511 d

1000 B0

. 1000 3344
1050 8109

10€0 4810

Courss x10°
-

1081 1454
1061.3054

1053 & 1560 1060 2 W64 1060.6 N6 A 06! W6t 2 10074
Mass-10-Charge (miz)

Figure S18. ESI-TOF spectrum for disulfide-bound coiled-coil variant d20e/22g’-z4x (ZJ10511, C37:Hg17N1070114S,). Expected [M+8H']/8 =
1059.948 Da. Observed [M+8H*]/4 = 1060.067 Da.
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Figure S19. ESI-TOF spectrum for disulfide-bound stapled coiled-coil variant sd20e/22g’-z4x (ZJ10511s, C37:H17N1070114S2). Expected
[M+8H"]/8 = 1059.948 Da. Observed [M+8H"]/4 = 1060.086 Da.
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Figure S20. ESI-TOF MS data for azide-containing (A) disulfide-bound coiled-coil variant d20e/22g’-z4x before (ZJ10511; Cs72Hg17N1070114S2; expected [M+8H]/8 = 1059.948 Da) and (B)
after exposure to reducing conditions (1M DTT) for at least 8h. Following reduction, d20e/22g’-z4x splits into its component peptides: 20e-z4 (ZJ10492; Ci3sH295N5106sS; expected mass
[M+4H*]/4 = 1088.781 Da) and 22g’-x (Z2J10452; C137H324N56046S; expected mass [M+4H"]/4 = 1031.620 Da; does not appear in spectrum for reasons that are not clear). Also shown are
ESI-TOF MS data for (C) triazole-stapled sd20e/22g’-z4x before (ZJ10511s; C37:He17N1070114S2; expected [M+8H']/8 = 1059.948 Da) and (E) after exposure to reduction conditions for at
least 8h (C372Hg19N1070114S5; expected [M+8H]/8 = 1060.073 Da after reduction of disulfide bond to cysteine residues). Note that sd20e/22g’-z4x remains intact even after disulfide reduction
due to the triazole staple.
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Figure S21. ESI-TOF spectrum for acidic monomer 13e-z4 (ZJ10493, CissH29sNs106sS). Expected [M+4H*)/4 = 1088.781 Da. Observed

[M+4H"]/4 = 1088.763 Da.

+E3I Scan (it 0, 107-1 090 min, B0 scans) Frag=250.0V 061121 112537)10404 4

s

10503

mz s

1318514

1030 v08
e

1z 1031 & 1 e o a2 10324 10320 mnze 1 maz 10X« 1016

Massto-Charge {miz)

Figure S22. ESI-TOF spectrum for basic monomer 15g°-x (ZJ10494, C57H324N56046S). Expected [M+4H"]/4 = 1031.620 Da. Observed

[M+4H']/4 = 1031.601 Da.
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Figure S23. ESI-TOF spectrum for disulfide-bound coiled-coil variant d13e/15g°-z4x (QX31171, C372He17N1070114S2). Expected [M+8H]/8

= 1059.948 Da. Observed [M+4H"]/4 = 1060.086 Da.
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Figure S24. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd13e/15g°-z4x (QX31171s, C372Hs17N1070114S2). Expected

[M+7H")/7 = 1211.225 Da. Observed [M+7H*]/7 = 1211.195 Da.
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Figure S25. ESI-TOF MS data for azide-containing (A) disulfide-bound coiled-coil variant d13e/15g°-z4x before (QX31171; Cs72He17N1070114S2; expected [M+8H]/8 = 1059.948 Da) and
(B) after exposure to reducing conditions (1M DTT) for at least 8h. Following reduction, d13e/15g’-z4x splits into its component peptides: 13e-z4 (ZJ10493; CissH9sN51063S; expected mass
[M+4H"]/4 = 1088.781 Da) and 15g°-x (ZJ10494; C;57H324N56046S; expected mass [M+4H"]/4 = 1031.620 Da. 15g°-x does not appear in spectrum for reasons that are not clear. Instead, we
observe a peak with m/z=1109.117 Da and isotopic spacing consistent with z= 4. This peak is consistent with bis-DTT adduct of 15g°-x (C19sH344Ns56050Ss; expected [M+4H]/4 = 1108.626),
which could be formed via tandem thiol-yne and thiol-ene reactions between the propargylglycine of 15g°-x and two equivalents of DTT. Also shown are ESI-TOF MS data for (C) triazole-
stapled coiled-coil variant sd13e/15g°-z4x before (QX31171s; C372He17N1070114S2; expected [M+7H']/7 = 1211.225 Da) and (E) after exposure to reduction conditions for at least 8h
(C372H619N1070114S5; expected [M+8H']/8 = 1060.200 Da after reduction of disulfide bond to cysteine residues). Note that sd13e/15g°-z4x remains intact even after disulfide reduction due to

the triazole staple.

17



+ES) Scan (rt: 0.021-0.287 min, 17 scans} Frag=175.0v 031220.37912.0A10812v2 d

1 108%.2780
0.8 1080.5289

% o7
§ 06

oS
04

03

02
o1

1088 10832 10854 10886 1080.8 1089 10892 10894 10006 10808 1090 10002 1090.4 10806 1080E 1061
Masso-Chamge (mvz)
Figure S26. ESI-TOF spectrum for acidic monomer 6e-z4 (DA10812; CissHa95N5106sS; expected [M+4H"])/4 = 1088.781 Da. Observed
[M+4H"]/4 = 1088.783 Da.
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Figure S27. ESI-TOF spectrum for basic variant 8g’-x (DA10794; Cis7H324N56046S). Expected [M+4H"])/4 = 1031.620 Da. Observed

[M+4H']/4 = 1031.619 Da.
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Figure S28. ESI-TOF spectrum for disulfide-bound coiled-coil variant d6e/8g’-zdx (QX2292; Cs7,He17N1070114S,). Expected [M+8H*]/8 =
1059.948 Da. Observed [M+8H"]/8 = 1059.948 Da.
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Figure S29. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd6e/8g’-z4x (QX2292s; Cs7:He17N1070114S2). Expected
[M+6H"]/6 = 1412.928 Da. Observed [M+6H"]/6 = 1412.937 Da.
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Figure S30. ESI-TOF MS data for (A) disulfide-bound coiled-coil variant d6e/8g’-z4x before (QX2292; C372Hg17N1070114S2; expected [M+8H'])/8 = 1059.948 Da) and (B,C) after exposure
to reducing conditions (1M DTT) for at least 8h. Following reduction, d6e/8g’-z4x should split into its component peptides: 6e-z4 (DA10812; CissH29sNs510¢sS; expected mass [M+4H')/4 =
1088.781) and 8g’-x (DA10794; Ci57H324N56046S; expected mass [M+4H"]/4 = 1031.620 Da). Peptide 8g’-x does not appear in (B,C) for reasons that are unclear. Also shown are ESI-TOF
MS data for (D) triazole-stapled sd6e/8g’-z4x before (QX2292s; C37:He17N1070114S,; expected [M+6H'])/6 = 1412.928 Da and (E,F) after exposure to reducing conditions (1M DTT) for at
least 8h (C372Hs19N1070114S2; expected [M+8H']/8 = 1060.200 Da after reduction of disulfide bond to free cysteine residues). Note that sd6e/8g’-z4x remains intact even after disulfide
reduction due to the triazole staple.
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Figure S31. ESI-TOF spectrum for acidic monomer 27e-z4 (ZJ10311, CissH295sNs1063S). Expected [M+4H*)/4 = 1088.781 Da. Observed
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Figure S32. ESI-TOF spectrum for basic monomer 22g°-x (ZJ10312, C;57H324N56046S). Expected [M+4H"])/4 = 1031.620 Da. Observed
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Figure S33. ESI-TOF spectrum for disulfide-bound coiled-coil variant d27e/22g°-z4x (QX2294, C372He17N1070114S2). Expected [M+8H]/8 =
1059.948 Da. Observed [M+8H']/8 = 1059.953 Da.
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Figure S34. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd27e/22g’-40 (QX2294s, C37:He17N1070114S2). Expected
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Figure S35. ESI-TOF MS data for azide-containing (A) disulfide-bound coiled-coil variant d27e/22g’-z4x before (QX2294; C37,He17N1070114S,; expected [M+8H'])/8 = 1059.948 Da) and
(B,C) after exposure to reducing conditions (1M DTT) for at least 8h. Following reduction, d27e/22g’-z4x splits into its component peptides: 27e-z4 (ZJ10311; CigsH29sNs51OesS; expected
mass [M+4H")/4 = 1088.781 Da) and 22g’-x (ZJ10312; Cis7H324N56046S; expected mass [M+4H"]/4 = 1031.620 Da; does not appear in spectrum for reasons that are not clear). Also shown
are ESI-TOF MS data for (D) triazole-stapled disulfide-bound coiled-coil variant sd27e/22g°-z4x before (QX2294s; C37:He17N1070114S2; expected [M+8H]/8 = 1059.948 Da) and (E,F) after
exposure to reduction conditions for at least 8h (C372Hg19N1070114S2; expected [M+8H'])/8 = 1060.073 Da after reduction of disulfide bond to cysteine residues). Note that sd27e/22g’-z4x
remains intact even after disulfide reduction due to the triazole staple.
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Figure S36. ESI-TOF spectrum for acidic monomer 6e-z4 (QX31101, Ci5sH20sN510¢sS). Expected [M+4H*]/4 = 1088.781 Da. Observed

[M+4H"]/4 = 1088.789 Da.
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Figure S37. ESI-TOF spectrum for basic monomer 1g’-x (QX31102, C57H324N56046S). Expected [M+4H*])/4 = 1031.620 Da. Observed

[M+4H']/4 = 1031.629 Da.
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Figure S38. ESI-TOF spectrum for disulfide-bound coiled-coil variant d6e/1g’-z4x (QX31172, C372He17N1070114S2). Expected [M+8H']/8 =

1059.948 Da. Observed [M+4H"]/4 = 1060.088 Da.
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Figure S39. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd6e/1g’-zd4x (QX31172s, C372Hg17N1070114S2). Expected

[M+7H"]/7 = 1211.225 Da. Observed [M+7H*]/7 = 1211.388 Da.
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Figure S40. ESI-TOF MS data for azide-containing (A) disulfide-bound coiled-coil variant d6e/1g’-z4x before (QX31172; C37:H617N1070114S2; expected [M+8H']/8 = 1059.948 Da) and (B,C)
after exposure to reducing conditions (1M DTT) for at least 8h. Following reduction, d6e/1g’-z4x splits into its component peptides: 6e-z4 (QX31101; CigsH29sNs51O0esS; expected mass
[M+4H"]/4 = 1088.781 Da) and 1g’-x (QX31102; C;57H324N56046S; expected mass [M+4H"]/4 = 1031.620 Da; does not appear in spectrum for reasons that are not clear). Also shown are
ESI-TOF MS data for (D) triazole-stapled disulfide-bound coiled-coil variant sd6e/1g’-z4x before (QX31172s; C372Hg17N1070114S2; expected [M+7H*)/7 = 1211.225 Da) and (E,F) after
exposure to reduction conditions for at least 8h (C372Hg19N1070114S2; expected [M+7H*])/7 = 1211.513 Da after reduction of disulfide bond to cysteine residues). Note that sd6e/1g’-z4x remains

intact even after disulfide reduction due to the triazole staple.
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Figure S41. ESI-TOF spectrum for acidic monomer 27e-z2 (DA10813; Cis3H290N43O067S; expected [M+4H*)/4 = 1066.768 Da). Observed
[M+4H"/4= 1066.763 Da.
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Figure S42. ESI-TOF spectrum for basic monomer 29g’-x (DA10796; C157H324N56046S; expected [M+4H*)/4 = 1031.620 Da). Observed
[M+4H"]/4 =1031.622 Da.
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Figure S43. ESI-TOF spectrum for disulfide-bound coiled-coil variant d27¢/29g°-z2x (QX2289; C3ssHe0oN1070112S2; expected [M+8H]/8 =
1048.942 Da. Observed [M+8H"]/8 = 1048.940 Da.

+ESI Scan (r: 0.076.0.227 mn, 10 scans) Frag=250.0V 122520038000X228%s.d

1 1048 8684
09
0.8 5045 5185

& 07

* 8
05

8 4a
03

0.2
(13

10488187

1045, 1942

0eB6 M8 1049 10092 10404 1M98 10498 1050 10502 10504 10606

Mass-to-Charge (mz}
Figure S44. ESI-TOF spectrum for coiled-coil variant sd27¢/29g°-z2x (QX2289s; CissHs0oN1070112S2; expected [M+8H]/8 = 1048.942 Da).
Observed [M+8H"]/8 = 1048.942 Da.
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Figure S45. ESI-TOF MS data for (A) coiled-coil variant d27e/29g’-z2x before (QX2289; CissHe0oN1070112S2; expected [M+8H'])/8 = 1048.942 Da) and (B,C) after exposure to reducing
conditions (1M DTT) for at least 8h. Following reduction, d27e/29g°-z2x splits into its component peptides: 27e-z2 (DA10813; C53H200N45047S; expected mass [M+4H")/4 = 1066.7682) and

29g°-x (DA10796; Ci37H324Ns56046S; expected mass [M+4H')/4 =

1031.620 Da). Also shown are ESI-TOF MS data for (D) triazole-stapled sd27e/29g’-z2x before (QX2289s;

C36sHe09N1070112S2; expected [M+8H™]/8 = 1048.942 Da and (E,F) after exposure to reducing conditions (1M DTT) for at least 8h (Cs73Hg19N1090113S2; expected [M+8H]/8 = 1049.194 Da
after reduction of disulfide bond to free cysteine residues). Note that sd27e/29g’-z2x remains intact even after disulfide reduction due to the triazole staple.
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Figure S46. ESI-TOF spectrum for acidic monomer 27e-z2 (ZJ10313; C51H236N51066S; expected [M+4H']/4 = 1066.768 Da). Observed

+ES1 Scan (rt- 0.046-0,363 min, 20 scans) Frag=175.0V 151220-38487.2J10313.0

7 1067.2630

6 1067.0147 10575124

10662 10664 10666 0668 1087 10672 10674 10676 1WETE 1068 10682 10634 10686 10688 1068
Mass-to-Charge (miz)

[M+4H"]/4 = 1066.769 Da.

Couals Il

Figure S47. ESI-TOF spectrum for basic monomer 22g’-x (ZJ10312; C157H324N56046S; expected [M+4H"]/4 = 1031.620 Da). Observed
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Figure S48. ESI-TOF spectrum for disulfide-bound coiled-coil variant d27e/22g°-z2x (QX2293; C36sHe09N1070112S2; expected [M+8H]/8 =
1048.942 Da). Observed [M+8H"]/8 = 1048.948 Da.
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Figure S49. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd27e/22g°-z2x (QX2293s; C3ssHs00N1070112S2; expected
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[M+8H"]/8 = 1048.942 Da). Observed [M+8H*]/8 = 1048.948 Da.

26



VT S (1t (0007004 . T scaemi Prage298 OV 12250000000KIS & A
14 5
d27er22g22% (OX2293) i RIS
12 A1\
2 e | “ [ II / \
=RE N o o (] G
x A V| A Y (Y T
'RLE | 1 L 'l \
= el A Y. \ \
goo ~o . v \
f | 4
04+ / {
& estys R
gy / R ol
00 — . . . —
1432 el a2 1049 2 10496 106598 1050 w0502 10504
Mass-to-Charge (mvz)
o3 S (1t 00900224 rin, 5 scarm] Pyage333 DY 122930008020GXZD_DTT 4 27622 (ZJ10313) B
30 7 20
d27ei22g’-22x (QX2293) + 1 M OTT [M+aH]i4
Yhs [M+3H +Na"J(4
: 20 002 e
8 [M+2H +2Na"Ja
3 % Vo e
o
1]
M+4H Y4
229'-x (ZJ10312)  (apde reduced 1o aming)
05 [MeaH 4
00 : 7 A_a 7 :
wo oo o weo w0 1040 108 1080 1o o8 150
Mass-to-Charge (miz)
X104 [SES1 Senn (11 00900 224 mn_ 9 scanm] Frag=250 0V 1226200 3835002249)_DTT 4
d27e/22g'-22x (QX2283) + 1M DTT C
<1 067 2682
7?0100 1067 Z196
& 25 | R e
x | ‘ A 2110313
B ? |
c ] | s ool MedH) /4
B 18 i | | \ ‘
1 " \ ‘ -I | [ 1
05 | " f |

105575 1066 106625 10665 WEET5 1067 106735 10675 106775 1068 106525 J06ES 108375 1059
Mass-to-Charge (m/z)

Figure S50. ESI-TOF MS data for (A) coiled-coil variant d27e/22g°-22x before (QX2293; CsssHs09N1070112S2; expected [M+8H']/8 = 1048.942 Da) and (B,C) after exposure to reducing
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conditions (1M DTT) for at least 8h. Following reduction, d27¢/22g°-z2x splits into its component peptides: 27e-z2 (ZJ10313; C;51Hs6N51066S; expected mass [M+4H*]/4 = 1066.768) and

22g°-x (ZJ10312; C157H324N56046S; expected mass [M+4H")/4 = 1031.620 Da). Also shown are ESI-TOF MS data for (D) triazole-stapled sd27e/22g’-z2x before (QX2293s;

C36sHe09N1070112S2; expected [M+8H]/8 = 1048.942 Da and (E,F) after exposure to reducing conditions (1M DTT) for at least 8h (CsssHs11N1070112S2; expected [M+8H*])/8 = 1049.194 Da
after reduction of disulfide bond to free cysteine residues). Note that sd27e/22g’-z2x remains intact even after disulfide reduction due to the triazole staple.
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Figure S51. ESI-TOF spectrum for acidic monomer 24b-z4 (DA10811, C37H297N5,070S). Expected [M+4H*]/4 = 1103.282 Da. Observed
[M+4H"]/4 = 1103.268 Da.
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Figure S52. ESI-TOF spectrum for basic monomer 25¢’-x (DA10792; C157H324N54046S). Expected [M+4H*]/4 = 1024.618 Da. Observed
[M+4H"]/4 = 1024.605 Da.
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Figure S53. ESI-TOF spectrum for disulfide-bound coiled-coil variant d24b/25¢’-z4x (QX2291, C374He19N1050116S2). Expected [M+8H]/8 =

1063.698 Da. Observed [M+8H"]/8 = 1063.705 Da.
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Figure S54. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd24b/25¢’-z4x (QX2291s, C374He19N1050116S2). Expected
[M+8H']/8 = 1063.698 Da. Observed [M+8H*]/8 = 1063.697 Da.
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Figure S55. ESI-TOF MS data for (A) disulfide-bound coiled-coil variant d24b/25¢’-z4x before (QX2291; Cs74He190N10s0116S2; expected [M+8H /8 = 1063.698 Da) and (B,C) after exposure
to reducing conditions (1M DTT) for at least 8h. Following reduction, d24b/25¢’-z4x should split into its component peptides: 24b-z4 (DA10811; Ci37H207N51070S; expected mass [M+4H"]/4
= 1103.282) and 25¢’-x (DA10792; C157H324N54046S; expected mass [M+4H"]/4 = 1024.618 Da). However, neither of these appear in (B,C). Instead, we observe a peak with m/z = 1101.628
Da and isotopic spacing consistent with z = 4. This peak is consistent with bis-DTT adduct of 25¢’-x (C195H344N54050Ss; expected [M+4H]/4 = 1101.624), which could be formed via tandem
thiol-yne and thiol-ene reactions between the propargylglycine of 25¢’-x and two equivalents of DTT. Peptide 24b-4 does not appear in (B,C) for reasons that are unclear. Also shown are
ESI-TOF MS data for (D) triazole-stapled disulfide-bound coiled-coil variant sd24b/25¢’-z4x before (QX2291s; C374He19N 1050116325 expected [M+8H]/8 = 1063.698 Da and (E,F) after

exposure to reducing conditions (1M DTT) for at least 8h (C374He21N1050116S2; expected [M+8H]/8 = 1063.950 Da after reduction of disulfide bond to free cysteine residues). Note that
sd24b/25¢’-z4x remains intact even after disulfide reduction due to the triazole staple.
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Figure S56. ESI-TOF spectrum for basic monomer variant 25¢’-y4 (QX3095; C197H343Ns505,S; expected [M+4H"])/4 = 1082.900 Da.

Observed [M+4H"]/4 = 1082.906 Da.

L5 Scan [t D1SA0.88) mer, &3 soeme) Frage2s0 00 210 TS TND 1085y o

AL

[ IR joaee

caan

12
1 ne T
10

noden

es

Couns s 100

o
oe
°s
oA
o3
o2
X

1906 T8

1050274

nms N noas 4 M"oen ]
Maser ior-Chaepe (mv2)

Figure S57. ESI-TOF spectrum for acidic monomer 24b-z4 (ND1095; C;37H297N51070S; expected [M+4H"])/4 = 1103.282 Da). Observed

[M+4H*)/4 = 1103.277 Da.
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Figure S58. ESI-TOF spectrum for disulfide-bound coiled-coil variant d245/25¢’-z4y4 (QX3096; C3s4He35N 106012152, expected [M+8H']/8 =

1092.839 Da). Observed [M+8H]/8 = 1093.064 Da.
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Figure S59. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd245/25¢’-z4y4 (QX3096s; C3s4He33N1060121S2; expected

[M+8H"])/8 = 1092.839 Da). Observed [M+8H"]/8 = 1093.072 Da.
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Figure S60. ESI-TOF MS data for (A) disulfide-bound coiled-coil variant d24b/25¢’-z4y4 before (QX3096; C3s4Hs3sN1060121S2; expected [M+8H']/8 = 1092.839 Da) and (B,C) after exposure
to reducing conditions (1M DTT) for at least 8h. Following reduction, d24b/25¢’-z4y4 splits into its component peptides: 24b-z4 (QX3095; C197H343N5505:S; expected mass [M+4H")/4 =
1082.900 Da) and 25¢’-y4 (ND1095; Ci57H297N5107S; expected mass [M+4H"]/4 = 1103.282 Da). Also shown are ESI-TOF MS data for (D) triazole-stapled disulfide-bound coiled-coil

1092.839 Da and (E.F) after exposure to reducing conditions (1M DTT) for at least 8h

(Cs384He40N1060121S2; expected [M+8H*]/8 = 1093.091 Da after reduction of disulfide bond to free cysteine residues). Note that sd24b/25¢’-z4y4 remains intact even after disulfide reduction
due to the triazole staple.
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Figure S61. ESI-TOF spectrum for acidic monomer 7f~z4 (QX22951; Ci37H297N51070S; expected [M+4H"]/4 = 1103.282 Da). Observed
[M+4H"]/4 = 1103.298 Da.
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Figure S62. ESI-TOF spectrum for basic monomer 105°-x (QX22952; C13sH320N57044S; expected [M+4H"]/4 = 1031.383 Da). Observed
[M+4H"]/4 =1031.397 Da.
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Figure S63. ESI-TOF spectrum for disulfide-bound coiled-coil d7f/10b°-z4x (QX2295; C375He24N1080114S2; expected [M+8H']/8 = 1067.081
Da). Observed [M+8H"]/8 = 1067.088 Da.
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Figure S64. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd7f/105°-z4x (QX2295s; C375sHe24N103O114S2; expected
[M+6H"]/6 = 1422.438 Da). Observed [M+6H"]/6 = 1422.428 Da.
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Figure S65. ESI-TOF MS data for (A) disulfide-bound coiled-coil variant d7f710b’-z4x before (QX2295; C375He24N1050114S2; expected [M+8H']/8 = 1067.081 Da) and (B,C) after exposure
to reducing conditions (1M DTT) for at least 8h. Following reduction, d7f/10b’-z4x splits into its component peptides: 7f~z4 (QX22951; Ci57H2907N51070S; expected mass [M+4H)/4 =
1103.282) and 10h°-x (QX22952; Ci3sH320N57044S; expected mass [M+4H*]/4 = 1031.383 Da). Also shown are ESI-TOF MS data for (D) triazole-stapled disulfide-bound coiled-coil variant
sd7f710b°-z4x before (QX2295s; Cs75He24N10s0114S2; expected [M+7H']/7 = 1219.377 Da and (E,F) after exposure to reducing conditions (IM DTT) for at least 8h (Cs75sHe26N10s0114S2;
expected [M+7H"]/7 = 1219.665 Da after reduction of disulfide bond to free cysteine residues). Note that sd7f/10b’-z4x remains intact even after disulfide reduction due to the triazole staple.
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Figure S66. ESI-TOF spectrum for coiled-coil variant 7f-z4 (QX30984; C57H297N51070S; expected [M+4H"]/4 = 1103.282 Da). Observed
[M+4H"]/4 = 1103.282 Da.
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Figure S67. ESI-TOF spectrum for coiled-coil variant 105°-y4 (QX30982; C9sH34sNs55049S; expected [M+4H"]/4 = 1089.664 Da). Observed
[M+4H"]/4 = 1089.671 Da.

wacn sy e G014 e A

VLI Scan [ DAZIOSTT mes, 2 scata) Frage250 07 A1 1000A 10X3 101 2

Counts 0

1HOX. s

1086 2

Al ] |ost 6 006 N 1087

Mass-0-Clawge (mr)

Figure S68. ESI-TOF spectrum for coiled-coil variant d7f7105°-z4y4 (QX3101; CissHes3N1000119S2; expected [M+8H]/8 = 1096.221 Da).
Observed [M+8H']/8 = 1096.447 Da.
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Figure S69. ESI-TOF spectrum for coiled-coil variant sd7f710b’-z4y4 (QX3101s; CsssHea3sN1090119S2; expected [M+7H')/7 = 1252.680 Da).
Observed [M+8H"]/8 = 1253.046 Da.
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Figure S70. ESI-TOF MS data for (A) disulfide-bound coiled-coil variant d7f/10b’-z4y4 before (QX3101; CsssHea3sN1090119S2; expected [M+8H'])/8 = 1096.221 Da) and (B,C) after exposure
to reducing conditions (1M DTT) for at least 8h. Following reduction, d7f710b°-z4y4 splits into its component peptides: 7f~z4 (QX30984; Ci57H297N51070S; expected mass [M+4H"]/4 =
1103.282 Da) and 105°-y4 (QX30982; C19sH345Ns5049S; expected mass [M+4H"])/4 = 1089.664 Da). Also shown are ESI-TOF MS data for (D) triazole-stapled disulfide-bound coiled-coil
variant sd7/10b°-z4y4 before (QX3101s; CsssHeasN109O0119S2; expected [M+8H']/8 = 1096.221 Da and (E,F) after exposure to reducing conditions (1M DTT) for at least 8h (C3ssHeasN109O116S2;
expected [M+8H"]/8 = 1096.473 Da after reduction of disulfide bond to free cysteine residues). Note that sd7f/10b’-z4y4 remains intact even after disulfide reduction due to the triazole staple.
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Figure S71. ESI-TOF spectrum for acidic monomer 27e-x (QX22711; C178H279N4706sS; expected [M+4H"]/4 = 1033.752 Da). Observed
[M+4H"/4 = 1033.757 Da.
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Figure S72. ESI-TOF spectrum for basic monomer 29g’-x (QX22712; Ci57H324N56046S; expected [M+4H*)/4 = 1031.620 Da. Observed
[M+4H"]/4 =1031.624 Da.
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Figure S73. ESI-TOF spectrum for disulfide-bound coiled-coil variant d27e/29g°-xx (QX2271; CsssHe01N1030110S2; expected [M+8H']/8 =

1032.434 Da). Observed [M+8H"])/8 = 1032.442 Da.
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Figure S74. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd27e/29g’-x4x (QX2283; C373He17N1090113S2; expected
[M+8H"]/8 = 1062.950 Da). Observed [M+8H"]/8 = 1062.952 Da.
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Figure S75. ESI-TOF MS data for (A) disulfide-bound coiled-coil variant d27¢/29g°-xx before (QX2271; C36sHs01N1030110S2; expected [M+8H"]/8 = 1032.434 Da) and (B,C) after exposure
to reducing conditions (1M DTT) for at least 8h. Following reduction, d27e/29g’-xx splits into its component peptides: 27e-x (QX22711; Ci7sH279N47064S; expected mass [M+4H*)/4 =
1033.752) and 29g°-x (QX22712; C57H324N56046S; expected mass [M+4H"]/4 = 1031.620 Da). However, neither of these appear in (B,C). Instead, we observe a peak with m/z = 1108.6277
Da and isotopic spacing consistent with z = 4. This peak is consistent with bis-DTT adduct of 29g°-x (Ci9sH344N56050Ss; expected [M+4H*])/4 = 1108.626), which could be formed via tandem
thiol-yne and thiol-ene reactions between the propargylglycine of 29g°-x and two equivalents of DTT. Peptide 27e-x does not appear in (B,C) for reasons that are unclear. Also shown are
ESI-TOF MS data for (D) triazole-stapled disulfide-bound coiled-coil variant sd27¢/29g’-x4x before (QX2283; C373Hs17N1000113S2; expected [M+8H']/8 = 1062.950 Da and (E,F) after
exposure to reducing conditions (1M DTT) for at least 8h (C373Hs19N1000113S2; expected [M+8H]/8 = 1063.202 Da after reduction of disulfide bond to free cysteine residues). Note that
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sd27e/29g’-x4x remains intact even after disulfide reduction due to the triazole staple.
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Figure S76. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant sd27e/29g’-x4px (QX3079; Csg3He3sN1100118S2; expected
[M+8H"]/8 = 1092.090 Da). Observed [M+8H"]/8 = 1092.075 Da.
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Figure S77. ESI-TOF MS data for (A) bis-triazole-stapled disulfide-bound coiled-coil variant sd27e/29g’-x4px (QX3079; Csz3He36N1100115S2;
expected [M+8H'])/8 = 1092.090 Da) and (B) after exposure to reducing conditions (1M DTT) for at least 8h (Cis3Hs3sN1100115S2; expected

[M+8H"]/8 = 1092.342 Da after reduction of disulfide bond to free cysteine residues). Note that sd27¢/29g’-x4px remains intact even after
disulfide reduction due to the bis-triazole staple.
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Figure S78. ESI-TOF spectrum for acidic monomer (R)-27e-x (ZJ10551; C178H279N47064S; expected [M+8H*]/8 = 1033.752 Da). Observed
[M+8H"]/8 = 1033.751 Da.
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Figure S79. ESI-TOF spectrum for disulfide-bound coiled-coil variant (R,S)-d27¢/29g’-xx (QX3118; C365Hs01N1030110S2; expected [M+8H']/8
=1032.434 Da). Observed [M+8H"]/8 = 1033.541 Da.
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Figure S80. ESI-TOF spectrum for stapled disulfide-bound coiled-coil variant (R,S)-sd27e/29g°-x4x (ZJ1056; C373H17N1090113S2; expected
[M+8H"]/8 = 1062.950 Da). Observed [M+8H"]/8 = 1063.073 Da.
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Figure S81. ESI-TOF MS data for (A) disulfide-bound coiled-coil variant (R,S)-d27e/29g’-xx before (QX3118; Cs65sHe01N1030110S2; expected [M+8H"]/8 = 1032.434 Da) and (B,C) after
exposure to reducing conditions (1M DTT) for at least 8h. Following reduction, (R,S)-d27e/29g’-xx splits into its component peptides: (R)-27e-x (ZJ10551; Ci73H279N47064S; expected mass
[M+4H"]/4 = 1033.752) and 29g’-x (QX22712; Ci57H324N56046S; expected mass [M+4H"]/4 = 1031.620 Da). Also shown are ESI-TOF MS data for (D) triazole-stapled disulfide-bound
coiled-coil variant (R,S)-sd27¢/29g°-x4x before (ZJ1056; C373He17N1000113S2; expected [M+8H']/8 = 1062.950 Da and (E,F) after exposure to reducing conditions (1M DTT) for at least 8h
(C373He10N1090113S2; expected [M+8H']/8 = 1063.202 Da after reduction of disulfide bond to free cysteine residues). Note that (R,S)-sd27e/29g’-x4x remains intact even after disulfide
reduction due to the triazole staple.
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Figure S82. ESI-TOF MS spectrum for affibody a (CD1054). Expected [M+5H"]/5 = 1341.102 Da. Observed [M+5H"]/5 = 1341.106 Da.
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Figure S83. ESI-TOF MS spectrum for affibody variant a8/42-xx (QX3102). Expected [M+5H*]/5 = 1339.102 Da. Observed [M+5H']/5 =
1339.123 Da.
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Figure S84. ESI-TOF MS spectrum for affibody variant sa8/42-x4x (QX3106). Expected [M+5H"]/5 = 1387.927 Da. Observed [M+5H"]/5 =
1387.915 Da.
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Figure S85. ESI-TOF MS spectrum for fluorescent affibody variant fa (ZJ10611). Expected [M+5H"]/5 = 1412.914 Da. Observed
[M+5H]/5 = 1412.883 Da.
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Figure S86. ESI-TOF MS spectrum for fluorescent affibody variant fa8/42-xx (ZJ10612). Expected [M+5H"]/5 = 1410.913 Da. Observed
[M+5H"]/5 = 1410.888 Da.
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Figure S87. ESI-TOF MS spectrum for fluorescent affibody variant fsa8/42-x4x (ZJ1062). Expected [M+5H"]/5 = 1459.738 Da. Observed
[M+5H]/5 = 1459.705 Da.

4. Analytical HPLC data
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Figure S88. Analytical HPLC Data for variant d20e/22g’-z4x (ZJ10511). Protein solution was injected onto a C18 analytical column and eluted
using a linear gradient of 10-60% B (A = H,0, 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.
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Figure S89. Analytical HPLC Data for variant sd20e/22g’-z4x (ZJ10511s). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H»0, 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.
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Figure S90. Analytical HPLC Data for variant d27e/29g°-xx (QX2271). Protein solution was injected onto a C18 analytical column and eluted
using a linear gradient of 10-60% B (A = H»0, 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.
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Figure S91. Analytical HPLC Data for variant d13e/15g°-z4x (QX31171). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H»0, 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.
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Figure S852. Analytical HPLC Data for variant sd13e/15g’-z4x (QX31171s). Protein solution was injected onto a C18 analytical column and

eluted using a linear gradient of 10-60% B (A =

B), and a 10-minute column re-equilibration.
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Figure S93. Analytical HPLC Data for variant d6e/8g’-z4x (QX2292). Protein solution was injected onto a C18 analytical column and eluted

using a linear gradient of 10-60% B (A = H,0,

and a 10-minute column re-equilibration.
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Figure S94. Analytical HPLC Data for variant

eluted using a linear gradient of 10-60% B (A =

0.1% TFA; B = MeCN, 0.1% TFA) over 50 minutes, followed by a 10-minute rinse (95% B),
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sd6e/8g’-z4x (QX2292s). Protein solution was injected onto a C18 analytical column and
H,0, 0.1% TFA; B =MeCN, 0.1% TFA) over 50 minutes, followed by a 10-minute rinse

50 70

(95% B), and a 10-minute column re-equilibration.
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Figure S95. Analytical HPLC Data for variant d27e/22g°-z4x (QX2294). Protein solution was injected onto a C18 analytical column and eluted

using a linear gradient of 10-60% B (A = H,O,

and a 10-minute column re-equilibration.

0.1% TFA; B = MeCN, 0.1% TFA) over 50 minutes, followed by a 10-minute rinse (95% B),
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Figure S96. Analytical HPLC Data for variant sd27e/22g’-z4x (QX2294s). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H>0, 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.
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Figure S97. Analytical HPLC Data for variant dée/1g’-z4x (QX31172). Protein solution was injected onto a C18 analytical column and eluted
using a linear gradient of 10-60% B (A = H,0, 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.
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Figure S98. Analytical HPLC Data for variant sd6e/1g’-z4x (QX31172s). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H>0, 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.
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Figure S99. Analytical HPLC Data for variant d27e/29g’-z2x (QX2289). Protein solution was injected onto a C18 analytical column and eluted

using a linear gradient of 10-60% B (A = H»0, 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.
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Figure S100. Analytical HPLC Data for variant sd27e/29g’-z2x (QX2289s). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H>0, 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.
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Figure S101. Analytical HPLC Data for variant d27e/22g’-z2x (QX2293). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H>0, 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.
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Figure S102. Analytical HPLC Data for variant sd27e/22g’-z2x (QX2293s). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H»0, 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.
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Figure S103. Analytical HPLC Data for variant d245/25¢’-z4x (QX2291). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = 0, 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.
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Figure S104. Analytical HPLC Data for variant sd245/25¢’-z4x (QX2291s). Protein solution was injected onto a C18 analytical column and

eluted using a linear gradient of 10-60% B (A = H,0, 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.

Mwaxe

Figure S105. Analytical HPLC Data for variant d245/25¢’-z4y4 (QX3096). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H>0, 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.
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Figure S106. Analytical HPLC Data for variant sd24b/25¢’-z4y4 (QX3096s). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H>0, 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.
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Figure S107. Analytical HPLC Data for variant d7f/105°-z4x (QX2295). Protein solution was injected onto a C18 analytical column and eluted
using a linear gradient of 10-60% B (A = H,0, 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.
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Figure S108. Analytical HPLC Data for variant sd7f710b’-z4x (QX2295). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H>0, 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.
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Figure S109. Analytical HPLC Data for variant d7//10b°-z4y4 (QX3101). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H»0, 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.
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Figure S110. Analytical HPLC Data for variant sd7f/105°-z4y4 (QX3101s). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H»0, 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.
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Figure S111. Analytical HPLC Data for coiled-coil variant sd27e/29g°-x4x (QX2283). Protein solution was injected onto a C18 analytical
column and eluted using a linear gradient of 10-60% B (A = H,0, 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.
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Figure S112. Analytical HPLC Data for variant sd27e/29¢’-x4px (QX3079). Protein solution was injected onto a C18 analytical column and
eluted using a linear gradient of 10-60% B (A = H>0, 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.
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Figure S113. Analytical HPLC Data for native affibody a (CD1054). 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.
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Figure S114. Analytical HPLC Data for affibody variant a8/42-xx (QX3102). 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.
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Figure S115. Analytical HPLC Data for stapled affibody variant sa8/42-x4x (QX3106). 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.
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Figure S116. Analytical HPLC Data for fluorescent affibody variant fa (ZJ10611). 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.
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Figure S117. Analytical HPLC Data for fluorescent affibody f variant fa8/42-xx (ZJ10612). 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.

Figure S118. Analytical HPLC Data for fluorescent native affibody f variant fa8/42-x4x (ZJ1062). 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.

5. Global Fitting of Variable Temperature CD Data

The conformational stability of stapled variants and their non-stapled counterparts was assessed by
variable-temperature circular dichroism spectropolarimetry. Data from three replicate variable temperature CD
experiments were each fit globally to a model for a two-state thermally induced unfolding transition using the
program Mathematica (Wolfram Research). We used a model based on two-state monomer folding/unfolding
equilibrium for stapled coiled-coil variants sd20e/22g’-z4x, sd13e/15g’-z4x, sd6e/8g’-z4x, sd27e/22g’-74x,
sd6e/1g’-z4x, sd27e/29g°-z2x, sd27e/22g’-z2x, sd24b/25¢c’-z4x, sd24b/25¢’-z4y4, sd7f110b’-z4x, sd7f/110b’-
z4y4, sd27e/29g’-x4x, sd27¢/29g’-x4px, and (R,S)-sd27e/29g’-x4x; for their non-stapled counterparts variants
d20e/22g’-z4x, d13e/15g°-z4x, d6e/8g’-z4x, d27e/22g’-z4x, db6e/lg’-z4x, d27e/29g’-z2x, d27e/22g’-72x,
d24b/25¢’-z4x, d24b/25¢’-z4y4, d7f110b°-z4x, d7f/110b°-z4y4, d27e/29g’-xx, and (R,S)-d27e/29g’-xx; for
stapled HER?2 affibody sa8/42-xx; for its non-stapled counterpart a8/42-x4x; and for native HER2 affibody a.
This model is described in equation S1:
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_ [K-(ap+bp T)+(cp+dn-T)]
6] = 1+K ’
where T is temperature in Kelvin, a, is the y-intercept and b, is the slope of the pre-transition baseline for melt n
(a1 and b for replicate 1, a; and b, for replicate 2, a3 and bs for replicate 3, etc.); c,, is the y-intercept and d, is the
slope of the post-transition baseline for replicate n (c1 and d; for replicate 1, c2 and d> for replicate 2, ¢3 and d3 for
replicate 3, etc.); and K is the temperature-dependent folding equilibrium constant. K is related to the temperature-

dependent free energy of folding AG according to the following equation:

(S1)

K = exp [— %], (52)

where R is the universal gas constant (0.0019872 kcal/mol/K). AG is a function of temperature, as shown in the

following equation:

AHg (T —T)
Tm

AG = +ACy+ (T— Ty —T+In [%]) (S3)
where T is the midpoint of the unfolding transition and the temperature at which AGr= 0; AHy is the change in
enthalpy upon folding at T = T,; and AC, is the change in heat capacity upon folding. In some cases, we found
that some fit parameters had sufficiently high standard errors as to render them indistinguishable from zero and
therefore not essential to the fit (as judged by their p-values). When this occurred, we repeated the fitting process
without the non-essential parameters. We used the fit parameters for each variant to calculate the AG values given
in the main text; we calculated the uncertainty for each AG value by propagation of error using the standard errors
of the fit parameters.

Molar ellipticity data at 222 nm ([0]222), melting temperatures (Twm), and folding free energies AG for
variants d27e/29g’-z4x and sd27e/29g’-z4x; d27e/22g’-z4x and sd27e/22g°-z4x; d24b/25¢’-z4x and sd24b/25¢’-
z4x; d20e/22g’-z4x and sd20e/22g°-z4x; d13e/15g’-z4x and sd13e/15g’-z4x; d6e/8g’-z4x and sd6e/8g’-z4x;
dé6e/1g’-z4x and sd6e/1g’-z4x; d27e/29g’-z2x and sd27e/29g’-z2x; d27e/22g’-z2x and sd27e/22g’-72x;
d24b/25¢’-z4y4 and sd24b/25c¢’-z4y4; d7f110b°-z4x and sd7f/10b’-z4x; d7f/10b’-z4y4 and sd7f/10b’-z4y4;
d27e/29g’-xx, sd27e/29g’-x4x, and sd27e/29g’-x4px; and HER?2 affibody variants a, a8/42-xx and sa8/42-x4x
are given in Table S2. [0]222 is a well-known indicator of a-helical secondary structure, whereas Tr, values are
indicators of tertiary/quaternary structural stability. Values of the ratio [0]222/[0]20s near 1.1 are also considered
diagnostic of coiled-coil tertiary/quaternary structures. However, we were not able to measure [0]20s due to the
excessively high dynode values we observed at wavelengths less than 210 nm in solutions of these variants in 20
mM phosphate buffer (pH 7) + 4 M guanidinium chloride (which was necessary to observe complete or nearly
complete thermal unfolding transitions). Therefore, our assessment of coiled-coil tertiary structural stability must
rely on T values alone.

[0]222 values for these variants are consistent with o-helical secondary structure and Tm values are
consistent with coiled-coil tertiary structure. However, the magnitude of [8]22; varies widely from variant to
variant and is not well correlated with T, (Figure S113). Increases in T associated with PEG stapling are
sometimes associated with increases in [0]222 (compare variants d27e/29g’-z4x vs. sd27e/29g’-z4x; d20e/22g’-
z4x vs. sd20e/22g°-z4x; d13e/15g°-z4x vs. sd13e/15g°-z4x; d27e/22g’-z4x vs. sd27e/22g’-z4x; d6e/1g°-z4x vs.
sd6e/1g’-z4x; d7f/110b°-z4y4 vs. sd7f110b’-z4y4; d27e/22g’-z4x vs. sd27e/22g’-z4x; and d27e/29g’-xx vs.
sd27e/29g°-x4x), but not always (compare variants dé6e/8g’-z4x vs. sd6e/8g’-z4x; d7f/10b’-z4x vs. sd7f/10b°-
z4x; sd27e/29g°-x4px vs. sd27e/29g’°-x4x; and a8/42-xx vs. sa8/42-x4x). This observation is interesting because
it is generally accepted that a-helical secondary structure forms concomitantly with coiled-coil association: that
is, individual subunits are only a-helical within the coiled-coil assembly, not on their own. It is possible that the
covalent linkages between helices in the disulfide-bound coiled-coil variants and their stapled counterparts
attenuate the connection between secondary and tertiary structural stability. However, we previously® observed a
similar lack of correlation between [0]222 and T, values in a study of non-stapled non-disulfide-bound trimeric a-
helical coiled coils. Despite this anomaly, crystallography confirmed that these previously characterized variants
adopted their intended trimeric coiled-coil quaternary structures. Therefore, we believe that the lack of correlation
we observed here between [0]22 and Tm, while interesting, does not substantially change the conclusions
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described in the main text.

CD spectra and variable temperature CD data for each variant are shown in Figures S114-S143, along
with the fit parameters + standard error. Standard parameter errors were used to estimate the uncertainty in the
thermodynamic values given in the main text by propagation of error.
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Table S2. Molar ellipticity, melting temperatures and folding free energies for non-stapled variants and their
PEG-stapled counterparts.?

Distance Calculated 0]z Impact of Stapling
Protein betw.efen staPIe Stapleo (deg cm? dmol x 10%) Tm (°C) AAG AAH -TAAS
positions (A) Length (A) (kcal/mol)  (kcal/mol)  (kcal/mol)
d27e/29g’-z4x -24.6 41.1+0.2
sd27e/29g’-z4x 9.2 18.5 -34.5 48.2+0.1 | -0.65+0.02 1.3+0.6 -1.9+0.6
d20e/22g’-z4x -24.0 41.8+0.2
sd20e/22g’-z4x 9.2 18.5 -31.3 543+0.1 : -1.09+0.02 1.6+0.6 -2.7+0.6
d13e/15g’-24x -28.2 42.4+0.1
sd13e/15g’-z4x 9.7 18.5 -29.7 57.7+0.1 :-1.33+0.02 2.1+0.5 -3.4+05
d6e/8g’-z4x -31.6 39.5+0.2
sd6e/8g’-z4x 10.6 18.5 -18.2 69.1+0.1 | -253+0.04 -19%0.6 -0.7+0.6
d27e/22g’-24x -22.5 43.2+0.1
sd27e/22g’-24x 6.3 18.5 -40.4 63.6+0.1 | -2.01+0.02 -2.7%0.5 0.6+0.5
d6e/1g’-z4x -24.7 45.0+0.1
sd6e/1g’-z4x 6.0 18.5 -27.6 73.7+0.2 : -230+0.04 1.7%0.6 -4.0+0.6
d24b/25¢’-z4x -38.0 43.4+0.1
sd24b/25c¢’-24x 14.3 18.5 -11.4 33.0+0.2 { 0.65+0.02 8.1%0.5 -7.4+0.5
d7f/10b’-z4x -24.9 42,6 £0.2
sd7f/10b’-24x 15.6 18.5 -11.1 514+03 :-061+0.03 8.8+0.9 -9.4+0.9
d24b/25c¢’-z4y4 -21.3 46.5+0.1
sd24b/25c¢’-z4y4 14.3 28.5 -16.5 445+0.2 : 0.17+0.02 0.8+0.6 -0.6+0.6
d7f/10b’-24y4 -16.4 43.7+0.2
sd7f/10b’-z4y4 15.6 28.5 -30.2 54.2+0.2  -0.68+0.01 6.6+0.6 -7.2+0.6
d27e/29g’-22x -24.2 38.8+0.2
sd27e/29g’-z2x 9.2 8.1 -16.3 33.7+0.1 : 031+0.01 6.1+04 -5.8+04
d27e/22g’-22x -20.4 43.4+0.1
sd27e/22g’-z2x 6.3 8.1 -23.1 649+0.3 {-2.04+£0.03 -0.5%+0.6 -1.5+0.6
d27e/29g"-xx -22.4 39.8+0.2
sd27e/29g’-x4x 9.2 19.3 -52.2 529+0.2 { -1.08+0.03 -2.0%0.5 0.9+0.5
sd27e/29g’-x4px -28.1 534+0.1 {-1.21+0.02 -4.1%0.5 29+05
affibody a -7.0 66.4 £ 0.2
a8/42-xx 7.4 19.3 -38.5 60.9+0.1 | 0.64+0.02 -2.1%1.1 28+1.1
sa8/42-x4x -16.1 76.1+0.1 : -1.09+0.03 35+1.3 -46+13

aDistance between staple positions for each variant were calculated by measuring the distance between the centers
of mass of the corresponding side chains in the crystal structure of the parent disulfide-bound coiled-coil
heterodimer dA/B (PDB ID: 1KD?9). Calculated staple length measured from B-carbon to -carbon within model
staple structures (see supporting information) optimized in Gaussian 16 using density functional theory APFD
and the 6-31G+d,p basis set. AAG, AAH, and -TAAS values for each variant are given =+ std. error in kcal/mol at
the melting temperature of its corresponding non-stapled counterpart at 15 pM protein concentration in 20 mM
sodium phosphate buffer (pH 7) + 4.0 M GdnHClI, except for affibody a, non-stapled a8/42-xx, and stapled
sa8/42-x4x, which were characterized without denaturant.
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Figure S119. Plot of [0]2, vs. melting temperature for variants d27e/29g°-z4x and sd27e/29g’-z4x; d27e/22g’-z4x and sd27e/22g’-z4x;
d24b/25¢’-z4x and sd24b/25¢’-z4x; d20e/22g°-z4x and sd20e/22g’-z4x; d13e/15g°-z4x and sd13e/15g°-z4x; d6e/8g’-z4x and sd6e/8g’-z4x;
d6e/1g’-z4x and sd6e/1g°-z4x; d27e/29g°-z2x and sd27e/29g°-22x; d27e/22g°-22x and sd27e/22g°-z2x; d24b/25¢’-z4y4 and sd24b/25¢’-
z4y4; d7f110b°-z4x and sd7f710b°-z4x; d7f/10b°-z4y4 and sd7f/10b°-z4y4; d27e/29g°-xx, sd27e/29g°-x4x, and sd27¢/29g’-x4px; and HER2
affibody variants a, a8/42-xx and sa8/42-x4x.
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Figure S120. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d20e/22g’-
z4x (ZJ10511) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do calculated
values of AGy, AHy, and -TAS; + standard error at the indicated temperature.

>l 7 =

a _i] T oo

® * -50

e 2] T -100

3] B

g -] T -200

§._4] S 20

g 4] £ 00
200 210 220 230 240 250 260 270 290 310 330 380 370 270 290 310 330 350 370 270 280 310 330 350 370

A(oem) K K T
Parameters Values Units P-Values

AHy -28.63+040 kcal/mol <0.001
T 543+01 °C <0.001
ac, — — —r 2
al -77.0£17  degem™ dmol x 107 <0.001 R L 0‘92986
bl 0.153 £ 0,006 degcm™ dmol™ K x107 [ <0.001 sum residuals® =9.04439
cl -224+009 degcm™ dmol*x103 <0.001
di -— - —-
= | Josr dereRdeR® | oo For sd20e/22g'-24x, at 315.0 K,
b2 0.192 £ 0,006 degcm™ dmol™ K x 107 [ <0.001 _
2 0.12+£0.09 degcm™ dmol™ x10°% 0.161 AG =-1.09 *0.02 kcal/mol
5 o 2 AH = -28.6 + 0.4 kcal/mol
2 -843%16 degemdmolx10% | <0.001 -TAS =27.5 + 0.4 kcal/mol
b3 0.190 £0.006 degcm™ dmol™ K x 107 | <0.001
a 1.08+£0.09 degcm™ dmol™ x107 <0.001
d3 -— - —-

Figure S121. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
sd20e/22g’-z4x (ZJ10511s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do
calculated values of AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure S122. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d13e/15g°-
z4x (QX31171) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do calculated
values of AGy, AHy, and -TAS; + standard error at the indicated temperature.
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Figure S123. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
sd13e/15g°-z4x (QX31171s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do
calculated values of AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure S124. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d6e/8g’-z4x
(QX2292) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do calculated values
of AGy, AHy, and -TAS¢ =+ standard error at the indicated temperature.
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Figure S125. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
sd6e/8g’-z4x (QX2292s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do
calculated values of AGy, AHy, and -TASy + standard error at the indicated temperature.

57



o A =25
e 01 A é ] c
* x =154
B f B o]
£ —10 8 £ -12.5j e
% 15 > ¥ ol
3-20« g'zz'si 77 = - tokded bessione
rdoides haselr
E 25 4 E -27.6
200 210 220 230 240 250 260 270 290 310 330 350 370 270 290 310 330 350 370
A (nm) ™ TIK TIK
Parameters Values Units P-Values
AH, -30.68+0.40 kcal/mol <0.001
T 432402 °C <0.001
ac, — —_ —_ 2 _
al ~70.0417  degem 2 dmol- x 1072 <0.001 R T 0‘9?987
bl 0.156+0.006 degem dmol™ K2 x 107 [ <0.001 sum residuals® = 4.68638
cl -2.78+0.05 degemdmolx103 <0.001
d1 -— - —-
| e ] For d27e/22g'-z4x, at 316.4 K,
b2 0.16140.006 degem dmol K*x107 [ <0.001
= +
2 -3.11£005 degcm™ dmol* x 1073 <0.001 AG =0.00 + 0.01 kcal/mol
2 A o 255, AH =-30.7 £ 0.4 kcal/mol
a3 713317  degem@dmol*x10® | <0.001 -TAS = 30.7 + 0.4 kcal/mol
b3 0.167+0.006 degcm™ dmol™* K*'x107 | <0.001
a -2.8710.05 degcm™ dmol™ x 107 <0.001
d3 -— - -—-

Figure S126. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d27e/22g’-
z4x (QX2294) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do calculated
values of AGy, AHy, and -TAS; + standard error at the indicated temperature.
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Figure S127. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant sd27e/22g’-
z4x (QX2294s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do calculated
values for AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure S128. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d6e/1g’-z4x
(QX31172) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1—S3 appear in the table, as do calculated values
of AGy, AHy, and -TAS¢ =+ standard error at the indicated temperature.
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Figure S129. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
sd6e/1g’-z4x (QX31172s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCL. Fit parameters from eq. S1-S3 appear in the table, as do
calculated values of AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure S130. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d27e/29g’-
72x (QX2289) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1—S3 appear in the table, as do calculated
values for AGy, AHy, and -TASy at + standard error at the indicated temperature.
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Figure S131. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
sd27e/29g’-z2x (QX2289s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear in the table,
as do calculated values for AGy, AHy, and -TASy + standard errors at the indicated temperature.

60



o A =25
e 01 A é ] c
* x =154
B f B o]
£ —10 8 £ -12.5j e
% 15 > ¥ ol
3-20« g'zz'si 77 = - tokded bessione
rdoides haselr
E 25 4 E -27.6
200 210 220 230 240 250 260 270 290 310 330 350 370 270 290 310 330 350 370
A (nm) ™ TIK TIK
Parameters Values Units P-Values
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Figure S132. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d27e/22g’-
72x (QX2293) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1—S3 appear in the table, as do calculated
values for AGy, AHy, and -TASy = standard error at the indicated temperature.
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Figure S133. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
sd27e/22g’-z4x (QX2293s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear in the table,
as do calculated values for AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure S134. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 pM disulfide-bound coiled-coil variant d245/25¢’-
z4x (QX2291) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. S1-S3 appear in the table, as do calculated
values for AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure S135. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
$d24b/25¢’-z4x (QX2291s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from eq. SI-S3 appear in the table, as do
calculated values for AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure S136. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 pM disulfide-bound coiled-coil variant d245/25¢’-
z4y4 (QX3096) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear in the table, as do
calculated values for AGy, AHy, and -TAS; + standard error at the indicated temperature.
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Figure S137. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
$d24b/25¢’-z4y4 (QX3096s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCIL. Fit parameters from equations S1-S3 appear in the table,
as do calculated values for AGy, AHy, and -TAS¢ + standard error at the indicated temperature.
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Figure S138. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
d7f/10b°-z4x (QX2295) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear in the table, as
do calculated values for AGy, AHy, and -TAS¢ + standard error at the indicated temperature.
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Figure S139. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
sd7f110b°-z4x (QX2295s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear in the table, as
do calculated values for AGy, AHy, and -TAS¢+ standard error at the indicated temperature.
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Figure S860. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d7f/10b’-z4y4
(QX3101) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear in the table, as do calculated
values for AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure 141. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 pM stapled disulfide-bound coiled-coil variant
sd7f7110b°-z4y4 (QX3101s) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear in the table,
as do calculated values for AGy, AHy, and -TAS¢ = standard error at the indicated temperature.
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Figure S142. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 uM disulfide-bound coiled-coil variant d27e/29g’-xx
(QX2271) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear in the table, as do calculated
values for AGy, AHy, and -TASy + standard error at the indicated temperature.
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Figure S143. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant
sd27e/29g’-x4x (QX2283) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCIL. Fit parameters from equations S1-S3 appear in the table, as
do calculated values for AGy, AHy, and -TAS¢+ standard error at the indicated temperature.
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Figure S144. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 pM branched PEG-stapled disulfide-bound coiled-
coil variant sd27e/29g’-x4px (QX3079) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1-S3 appear
in the table, as do calculated values for AGy, AHy, and -TAS¢ + standard error at the indicated temperature.
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Figure S145. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant (R,S)-
d27e/29g’-xx (QX3118) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1—S3 appear in the table, as
do calculated values for AGy, AHy, and -TAS¢ = standard error at the indicated temperature.
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Figure S146. (A) CD spectra and (B—D) variable temperature CD data (triplicate) for 15 uM stapled disulfide-bound coiled-coil variant (R,S)-
sd27e/29g’-xx (QX3118) in 20 mM sodium phosphate (pH 7) with 4 M GdnHCI. Fit parameters from equations S1—-S3 appear in the table, as
do calculated values for AGy, AHy, and -TAS¢ = standard error at the indicated temperature.
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Figure S147. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 uM HER2 native affibody variant a (CD1054) in 20
mM sodium phosphate (pH 7). Fit parameters from equations S1-S3 appear in the table, as do calculated values for AGy, AHg, and -TAS; +
standard error at the indicated temperature.
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Figure S148. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 uM stapled affibody variant a8/42-xx (QX3102) in
20 mM sodium phosphate (pH 7). Fit parameters from equations S1—S3 appear in the table, as do calculated values for AGy, AHg, and -TAS¢ =+
standard error at the indicated temperature.
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Figure S149. (A) CD spectra and (B-D) variable temperature CD data (triplicate) for 15 uM stapled affibody variant sa8/42-x4x (QX3106s)
in 20 mM sodium phosphate (pH 7). Fit parameters from equations S1-S3 appear in the table, as do calculated values for AGy, AHy, and -TASy
+ standard error at the indicated temperature.
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6. Proteolysis of coiled-coil variants

15 uM protein solutions in 20 mM sodium phosphate buffer (pH 7) were incubated at ambient temperature
with 17 pg/mL proteinase K respectively for up to 5 hours. At each of the several time points, the proteolysis
reaction was quenched by adding 40 pL of aqueous trifluoroacetic acid (1% v/v) to 40 uL of the reaction mixture.
The quenched mixture was then analyzed in triplicate by reverse phase HPLC analytical column, monitored by a
UV-Vis detector at 220 nm. The degradation of the proteins was assessed using the integrated HPLC peak area
to account for how much of the full-length protein remained at each time point. The protein half-lives were
calculated by fitting the integrated peak areas as a function of time to a mono exponential decay equation:

Area(t) = A * exp [-kt],

where t is time in minutes, A is a constant corresponding to relative integrated peak area at t = 0, and t is the
decay time, which is related to the protein half-life t1/2 (t1/2 = t In 2). Decay traces for proteins coiled-coil
variants, d27e/29g’-xx (QX2271); sd27e/29g’-x4x (QX2283); d27e/29g’-z2x (QX2289); sd27e/29g’-z2x
(QX2289s); d24b/25¢’-z4x (QX2291); sd24b/25¢’-z4x (QX2291s); d6e/8g’-z4x (QX2292); sd6e/8g’-z4x
(QX2292s); d27e/22g’-z2x (QX2293); sd27e/22g’-22x (QX2292s); d27e/22g’-z4x (QX2294); sd27e/22g’-24x
(QX2294s) are shown in Figures S142—S156.
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Figure S150. Proteolysis of d27¢/29g’-xx (QX2271) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with
error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S151. Proteolysis of sd27e/29g’-x4x (QX2283) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points for are shown as blue circles; each represents the average of three replicate experiments,
with error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S152. Proteolysis of d27e/29g’-z2x (QX2289) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with

error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S153. Proteolysis of sd27¢/29g°-z2x (QX2289s) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with
error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S154. Proteolysis of d245/25¢’-z4x (QX2291) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points for are shown as blue circles; each represents the average of three replicate experiments,

with error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S155. Proteolysis of sd24b/25¢’-z4x (QX2291s) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with
error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to

calculate the indicated apparent proteolysis rate constant.
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Figure S156. Proteolysis of d6e/8g’-z4x (QX2292) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase K
(17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with error
bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to calculate

the indicated apparent proteolysis rate constant.
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Figure S157. Proteolysis of sd6e/8g’-z4x (QX2292s) at SO uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with
error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S158. Proteolysis of d27e/22g’-z2x (QX2293) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with
error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S159. Proteolysis of sd27e/22g°-22x (QX2293s) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with
error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.

1.0-8
] §D o QX2294
0.8 = . - Fit
® 9
£
3 0.6~ & QX2294 Parameters |  Values | P-Values
‘3 A 0.97+00 | <0.001
g 04 K K 0.10£0.01 | <0.001
N R 0.9936
0z-
(-]
0o -
Ty T T T T v T
0o 40 80 120 160 200

Time Arnin}
Figure S160. Proteolysis of d27e/22g’-z4x (QX2294) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with
error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S161. Proteolysis of sd27e/22g°-z4x (QX2294s) at 50 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase
K (17 pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with
error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.
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Figure S162. Proteolysis of native HER2 affibody a (CD1054) at 15 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by
proteinase K (17 pg/mL) as monitored by HPLC. Data points are shown as green circles; each represents the average of three replicate
experiments, with error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which
was used to calculate the indicated apparent proteolysis rate constant.
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Figure S163. Proteolysis of a8/42-xx (QX3102) at 15 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase K (17
pg/mL) as monitored by HPLC. Data points are shown as blue circles; each represents the average of three replicate experiments, with error
bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to calculate
the indicated apparent proteolysis rate constant.
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Figure S164. Proteolysis of sa8/42-x4x (QX3106) at 15 uM protein concentration in 20 mM sodium phosphate buffer pH 7 by proteinase K
(17 pg/mL) as monitored by HPLC. Data points are shown as dark magenta circles; each represents the average of three replicate experiments,
with error bars representing standard error. The dashed line represents fit of the data to a mono exponential decay function, which was used to
calculate the indicated apparent proteolysis rate constant.

7. Fluorescence polarization binding assay

Fluorescent affibody solutions of peptides fa (ZJ10611), fa8/42-xx (ZJ10612), and fsa8/42-x4x (2J1062),
with concentrations of 247 uM, 263 uM, and 57 uM, respectively, were diluted with phosphate buffer (pH 7.4)
to 100 nM. The His-tagged recombinant HER2/ERBB2 extracellular domain (hereafter called the HER2 protein)
was obtained from SinoBiological and prepared at a concentration of 2.7 uM. We performed direct binding
fluorescence polarization assays using a constant concentration of fluorescent affibody against varying
concentrations of the recombinant HER2 extra-cellular domain. We prepared the fluorescent affibody solution
in a glass tube with 4970 puL of PBS solution, 25 uL B-casein blocking agent (final concentration 0.1 mg/mL) and
5 pL of fluorescent affibody stock solution (100 nM), yielding a final affibody concentration of 100 pM. The
glass tube containing the fluorescent stock solution was inverted several times gently to mix. We aliquoted 200
uL of fluorescent affibody solution into each well of a 96-well plate and then added varying concentrations of the
HER?2 protein via serial dilution as follows: To the first well of the dilution series, we added an additional 190
uL of fluorescent affibody solution along with 10 uL of a 2.7 uM solution of the HER2 protein, bringing the total
volume in the first well to 400 pL, such that the concentration of the HER2 protein in the first well was 65 nM.
We then transferred 200 pL of the solution from the first well into the second well, leading to a two-fold dilution
of the HER2 protein. We continued this dilution series by transferring 200 pL. from well to well to generate a total
of 19 different concentrations of HER2 protein, with the lowest concentration at 0.124 pM. Three 60 pL aliquots
from each well were then transferred to a 384-well plate. We allowed 30 minutes for equilibration and measured
the fluorescence polarization in each well using a Biotek Synergy Neo microplate reader with fluorescent
polarization filters #4 (Dual FP) and #65 (FP 485/530, FP 530/590). We averaged the fluorescence polarization
for these three replicate wells at each concentration of HER2 protein. We repeated this experiment for each
affibody variant a total of three times on separate occasions. Data for fa (ZJ10611), fa8/42-xx (ZJ10612), and
fsa8/42-x4x (ZJ1062) are shown in Figures S165-167. The data for the native variant fa were too noisy to justify
further analysis. However, we fit the data for variant fa8/42-xx and its stapled counterpart fsa8/42-x4x to the

following equation:
__ Bp-[affibody]

~ Kq+[affibody]’ (54)

where P is fluorescence polarization, [affibody] is the concentration of fluorescent affibody in M; B, is the
maximum fluorescence polarization (B for replicate 1; B> for replicate 2; B3 for replicate 3); Kq is the dissociation
constant in M for binding of the fluorescent affibody to the HER2 protein. Kq4 values, fit parameters, and statistics
appear in Figure S166—-S167.
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Figure S165. Fluorescence polarization data of native fluorescent affibody fa (ZJ10611) at 100 pM in PBS with varying concentrations of the
HER?2 protein. Data points are shown as grey circles; each represents the average of three wells; the three panels represent replicate data

collected on three separate occasions.
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Figure S166. Fluorescence polarization data for unstapled affibody fa8/42-xx (ZJ10612) at 100 pM in PBS with varying concentrations of
the HER2 protein. Data points are shown as grey circles; each represents the average of three wells; the three panels represent replicate data
collected on three separate occasions. The red line represents fit of the data to a binding curve given by equation S4.
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Figure S167. Fluorescence polarization data of stapled affibody fa8/42-x4x (ZJ1062) at 100 pM protein concentration in PBS. Data points
are shown as grey circles; each represents the average of three wells; the three panels represent replicate data collected on three separate

occasions. The red line represents fit of the data to a binding curve given by equation S4.

8. Stapling between heterochiral residues

For monomeric helical peptide stapling crossing one helical turn or two, application of heterochiral residues can
further enhance the stabilizing effect from stapling on a-helices, since the heterochiral residues are oriented
toward to each other, adopting a more favorable geometry for crosslinking. The favorable geometry derived from
the heterochiral residues has been applied to disulfide-bond-based stapling® 2 and metathesis-based stapling® Z on
monomeric helical peptides. We found that both the residue 27e and 29g” are oriented toward the same N-terminus
direction of the coiled-coil heterodimer from the crystal structure. We wondered whether heterochiral residues at
position 27e and 29g’ will be more favorable for interhelical PEG stapling. Accordingly, we incorporated D-
propargylglycine at e-position 27 on the acidic monomer, and L-propargylglycine at g-position 29’ on the basic
monomer to get heterodimer (R,S)-d27e/29g’-xx and its stapled counterpart (R,S)-sd27e/29g’-x4x. The stapled
variant (R,S)-d27e/29g’-xx is -0.73 £ 0.04 kcal/mol more stable than its non-stapled counterpart (R,S)-d27e/29g’-
xx, which is similar to that of the difference between d27e/29g’-xx vs. sd27e/29g’-x4x, in which L-
propargylglycine was incorporated at both position 27e and 29g’, indicating that stapling between residues of
opposite chirality residues dose not contribute much stabilization to the impact of interhelical PEG stapling.

9. Synthesis and Characterization of PEGylated Asparagine Derivatives, bis-azido PEG, branched Y-
shaped bis-azido PEG

Oxybis(ethane-2,1-diyl) dimethanesulfonate (QX2227)

MeSO,ClI, NEt;, DCM o, 0 o, 0
HO/\/O\/\OH I /S\o/\/o\/\o,s\
rt. 12 hrs
QXx2227

Methanesulfonyl chloride (14.3 g, 125 mmol) was added dropwise to a stirred solution of 2,2'-oxybis(ethan-1-
ol) (5.3 g, 50 mmol) and triethyl amine (15.2 g, 150 mmol) in dichloromethane (200 mL) at 0 °C. After the
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addition was complete, the resulting mixture was stirred at r.t. for 12 hrs. Water was added to quench the
reaction. The organic phase was separated, and the aqueous phase was extracted with dichloromethane (2 %< 100
mL). The combined organic layers were washed with brine (3 x 100 mL), dried with anhydrous sodium sulfate,
filtered, and the solvent was removed by rotary evaporation to afford 13.1 g of colorless oil, which was used in
the next step without purification. Yield quantitative. MS(ESI-TOF) m/z calc. for C¢H1507S2"263.03, found
263.02 [M+H"]; calc. for CsH1sNO7S2*280.05, found 280.05 [M+NH4"].
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Figure S168. ESI-TOF MS data for QX2227.

1-Azido-2-(2-azidoethoxy)ethane (QX2228)

o, 0 o, O NaNz;, DMF
/S\o/\/o\/\o/s\ — N /\/0\/\N
70°C 12 hrs 3 3
Qx2227 QX2228

To a solution of NaN3 (9.7 g, 150 mmol) in DMF (200 mL) was added QX2227 (13.1 g, 50 mmol) at room
temperature. The reaction mixture was heated to 70 °C and stirred for 12 hours. The crude mixture was diluted
with 400 mL of water and extracted with DCM (200 mL) for 3 times. The combined organic phases were
washed with saturated brine and dried over anhydrous sodium sulfate, filtered, and the solvent was removed by
rotary evaporation to afford 8.32 g of yellow oil. Yield quantitative. The crude product was used in the next step
without further purification. The product was confirmed by Crude NMR: 'H-NMR (300 MHz, Chloroform-d) &
3.71 (t, ] = 4.8 Hz, 4H), 3.44 (t, ] = 4.8 Hz, 4H). 3C-NMR (126 MHz, Chloroform-d) & 70.10, 50.76.
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Figure S169. 'H NMR data for QX2228.
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Figure S170. 3C NMR data for QX2228.
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Figure S171. HSQC data for QX2228.
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2-(2-Azidoethoxy)ethan-1-amine (QX2229)

PPhg, Et,O/THF/ 1M HCI

/\/o\/\ —_— /\/O\/\
N3 N, r.t. overnight HN Na
QX2228 QX2229

Triphenylphosphine (11 g, 45 mmol, 0.9 eq.) dissolved in ether (80 mL) was added to a solution of QX2228
(8.32 g, 50 mmol) in Ether/THF/ 1M aqueous HCI (50 mL/100 mL/50mL). Addition was performed over a
period of 3 hours at room temperature and the reaction was stirred overnight. Phases were separated by a
separation funnel and the organic layer was washed with 4M HCI aqueous solution. The combined aqueous
layer was adjusted to pH 14 with sodium hydroxide powder. Product was then extracted with DCM (3 x 80
mL). Combined organic layer was dried over anhydrous sodium sulfate and filtered. After removal of the
solvent under reduced pressure, a yellow oil was afforded (4.3 g, yield 66%), which was used in the next step
without purification. MS(ESI-TOF) m/z calc. for C4H11N4O" 131.09, found 131.09 [M+H" ].
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Figure S172. ESI-TOF MS data for QX2229.
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tert-Butyl N2-(((9H-fluoren-9-yl)methoxy)carbonyl)-N*-(2-(2-azidoethoxy)ethyl)-L-asparaginate (QX2230)

HATU, HOBt,
o (o) l;lHFmoc DIEA, DMF (o] NHFmoc
AN - OtBu B — e :
H,N N; + HOJJ\/\[( o NS/\/O\/\NM(OtBu
QXx2229 fo) o H 0
QX2230

To N-Fmoc-O-tBu Asp (4.9 g, 12 mmol) dissolved in dry DMF (60 ml) was added HATU (7.4 g, 18
mmol), HOBT (2.4 g, 18 mmol), DIPEA (6.3 ml, 36 mmol). Then the mixture was stirred for 15 minutes at
room temperature. Then compound QX2229 (1.9 g, 15 mmol, dissolved in 10 ml DMF) was added to the
mixture and the mixture was stirred for another 2 hours at room temperature. Upon completion of the reaction
monitored by TLC, 120 ml water was added to the flask and extracted 3 times with ethyl acetate (50 mL). The
organic phases were combined, washed with brine, dried over anhydrous sodium sulfate and evaporated to
dryness. The crude was purified by chromatography (EA/Hexane 1:1 to 1:0); MS(ESI-TOF) m/z calc. for
C27H34N506" 524.25, found 524.25 [M+H']; 'H NMR (500 MHz, Chloroform-d) § 7.75 (d, J = 7.5 Hz, 2H),
7.60 (dd, J=17, 3.5 Hz, 2H), 7.38 (t, J = 7.5 Hz, 2H), 7.30 (t, /= 7.5 Hz, 2H), 6.25 (br.s., 1H), 6.15 (d, /= 8 Hz,
1H), 4.52-4.48 (m., 1H), 4.39 (t, J= 7.5 Hz, 1H), 4.31 (t, J= 7.5 Hz, 1H), 4.22 (t,J=7.5 Hz, 1H), 3.58 (t, /=5
Hz, 2H), 3.50 (t, /=5 Hz, 2H), 3.44 (d, J=4.5 Hz, 2H), 3.29 (t, /=4 Hz, 2H), 2.87 (dd, J=15.5, 4.5 Hz,
1H), 2.72 (dd, J = 15.5, 4.5Hz, 1H), 1.47 (s, 9H). 3C NMR (500 MHz, Chloroform-d) 170.15, 170.01, 156.24,
143.93, 143.81, 141.25, 127.71, 127.10, 127.08, 125.25, 125.20, 119.96, 82.29, 70.05, 69.59, 67.14, 51.42,
50.49,47.10, 39.19, 37.91, 27.91.
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Figure S173. ESI-TOF MS data for QX2230.

Figure S174. 'H NMR data for QX2230.
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Figure S175. 3C NMR data for QX2230.
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Figure S176. HSQC data for QX2230.
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N2-(((9H-fluoren-9-yl)methoxy)carbonyl)-N*-(2-(2-azidoethoxy)ethyl)-L-asparagine (QX2232)

(o] I;lHFmoc TFA, H,0 o I;lHFmoc
A~ - OtBu e N /\/0\/\N OH
N3 N 3
H o rt. 2 hrs H o
QX2230 QX2232

Compound QX2230 (1.0 g, 1.9 mmol) was dissolved in a mixture of TFA (3 ml) and water (150 uL.).
Then the reaction mixture was stirred at room temperature for 2 hours. After completion of the reaction, TFA
and water were removed by rotary evaporation. Yield quantitative. The crude was used directly for peptide
synthesis without purification. MS(ESI-TOF) m/z calc. for C23H27Ns506"469.20, found 469.19 [M+H™].
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Figure S177. ESI-TOF MS data for QX2232.
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2,5-Dioxopyrrolidin-1-yl (2,5,8,11-tetraoxatridecan-13-yl) carbonate (QX3065)

NEt;, ACN, r.t. 3h 0 o

o] (o]
i AN O — I
N\OJ\O’N + HO o) 0 N\o o/\/o\/\o/\/o\/\o/
(o] (o]

0 QX3065

To a solution of 2,5,8,11-tetraoxatridecan-13-o0l (2.08 g, 10 mmol), and bis(2,5-dioxopyrrolidin-1-yl)
carbonate (3.84 g, 15 mmol), was added 4.16 mL (30 mmol) TEA. The resulting solution was stirred at r.t. for 3
hours. After the reaction was completed, monitored by TLC, the ACN solvent was removed and 100 mL DCM
was added. Then the solution was washed with 5% sodium bicarbonate (50 mLx 3) then with water (50 mL x
2). The organic layer was then dried over sodium sulfate, filtered, and evaporated with reduced pressure to give
us the crude product as colorless oil. Yield quantative. The crude was used in the next step without purification.
MS(ESI-TOF) m/z calc. for C14H24NOo" 350.14, found 350.15 [M+H"]; calc. for C14H27N209*367.17, found
367.17 [M+NH4"].
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Figure S178. ESI-TOF MS data for QX3065.
2,2'-((Azanediylbis(ethane-2,1-diyl))bis(oxy))bis(ethan-1-ol) (QX3061)

Na,CO3;, PhMe,
o 0 110°C, 96h 0 o
clm >"~"0H + HzN/\/ ~"0H - HO >~ \/\H/\/ ~"0OH

QX3061

Add a solution of 2-(2-chloroethoxy)ethanol (6.4 mL, 60 mmol) in toluene(15 mL) dropwise to a stirred
refluxing mixture of 2-(2-aminoethoxy)ethanol (24 mL, 240 mmol) and Na,COs (7 g, 66 mmol) in toluene (150
mL) in a flask fitted with Dean-Stark apparatus. Then the mixture was heated to 120 Celsius degree for 4 days.
The solids were removed by filtration after the mixture was cooled to room temperature. The residue was
washed by ether and the combined filtrates were concentrated in vacuo. The crude residue was purified by
distillation. MS(ESI-TOF) m/z calc. for CsH20NO4" 194.14, found 194.14 [M+H*]. "H NMR (300 MHz,
Chloroform-d) & 3.72 (t, J=4 Hz, 4H), 3.66-3.60 (m, 8H), 2.86 (t,J = 5.1 Hz, 1H). 3C NMR (126 MHz,
Chloroform-d) 72.71, 69.79, 61.63, 48.94.
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Figure S179. ESI-TOF MS data for QX3061.

Figure S180. 'H NMR data for QX3061.
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Figure S181. *C NMR for QX3061.
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Figure S182. HSQC for QX3061.

15-Ox0-16-(2-(2-(tosyloxy)ethoxy)ethyl)-2,5,8,11,14,19-hexaoxa-16-azahenicosan-21-yl 4-methylbenzenesulfonate
(QX3072)
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QX3061 ° QX3065

o, .0

2,)©/S\C| rt. 18 hrs

QX3072

QX3065 (525 mg, 1.5 mmol) was added to a mixture of QX3061 (193 mg, 1.0 mmol) and TEA (415 uL,
3.0 mmol) in DCM (5 mL) at room temperature. Then the mixture was stirred at room temperature for 12 hours.
Then additional TEA (276 uL, 2.0 mmol) was added to the mixture followed by 762 mg of TsCl (4.0 mmol).
The reaction was stirred at room termperature for another 18 hours. Then the reaction was quenched with water,
and the organic layer was further washed with sodium bicarbonate (5%) and brine. The crude was purified by
chromatography (pure EA as mobile phase). MS(ESI-TOF) m/z calc. for C32Hs52N2014S2" 753.29, found 753.29
[M+NH4*]. '"H NMR (300 MHz, Chloroform-d) & 7.82 (t, J = 8.1 Hz, 4H), 7.37 (t, J = 8.1 Hz, 4H), 4.23 (t,J=
5.1 Hz, 2H), 4.16 (t, J=4.5 Hz, 4H), 3.71-3.65 (m, 16H), 3.58-3.52 (m, 6H), 3.42 (t, /= 5.4 Hz, 4H), 3.40 (s,
3H) 2.47 (s, 6H). 3C NMR (126 MHz, Chloroform-d) 156.05, 144.90, 132.93, 129.91, 127.97, 71.94, 70.61,
70.59, 70.54, 70.44, 70.01, 69.72, 69.51, 69.24, 68.44, 68.34, 67.45, 59.07, 48.20, 47.75, 21.69.
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Figure S183. ESI-TOF MS data for QX3072.

Figure S184. 'H NMR data for QX3072.
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Figure S186. HSQC data for QX3072.
2,5,8,11-Tetraoxatridecan-13-yl bis(2-(2-azidoethoxy)ethyl)carbamate (QX3075)
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To a solution of NaN3 (77 mg, 1.2 mmol) in DMF (2 mL) was added QX3072 (219 mg, 0.29 mmol) at
room temperature. The reaction mixture was heated to 70 Celsius degree and stirred for 12 hours. The crude
mixture was diluted with 4 mL of water and extracted with DCM (2 mL) for 3 times. The combined organic
phases were washed with saturated brine and dried over anhydrous sodium sulfate, filtered, and the solvent was
removed by rotary evaporation to afford 138 mg of product as colorless oil. Yield quantitative. MS(ESI-TOF)
m/z calc. for C1sH39NgOs*495.29, found 495.29 [M+NH4*]. "H NMR (300 MHz, Chloroform-d) 6 4.23 (t,J =
5.1 Hz, 2H), 3.69 (t, J= 4.5 Hz, 2H), 3.66-3.61 (m, 18H), 3.55-3.54 (m, 6H), 3.38 (s, 3H), 3.37-3.35 (m, 4H),.
13C NMR (126 MHz, Chloroform-d) 156.05, 71.93, 70.61, 70.53, 70.44, 69.92, 69.86, 69.78, 69.66, 69.53,
64.41, 59.03, 50.77, 48.37, 47.94.
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Figure S187. ESI-TOF MS data for QX3075.

1.e0 LA
PMn

Figure S188. 'H NMR data for QX3075.
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Figure S189. 3C NMR data for QX3075.
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Figure S190. HSQC data for QX3075.
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