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Figure S1. Circular dichroism spectra of native ENF and four single-stapled constructs. Percent
helicity was calculated based on the theoretical maximum for a 36-residue peptide.
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Figure S2. ESI-MS spectrum of enfuvirtide infused from 10 mM ammonium acetate. To
visualize the 6+ charge state, the m/z range from 600-800 has been magnified 10-fold.
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ENF YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWE

SAH-gp41 g38.673(C.E) YTXLIHXLIEESQNQQEKNEQELLELDKXAS LXNWE

SAH-gp41g36.673(B.E) YTSLIHSLIEESQNOXEKNXQELLELDKXAS LXNWE

SAH-gp41 g36.673(C.D) YTXLIHXLIEESQONQQEKNEQELLELXKWAX LWNWE

Figure S3. Collision cross section distributions ("WCCSDy;,) for (a) native ENF and (b-d) double-
stapled constructs. Vertical dotted lines are meant to facilitate comparison with peak maxima
observed in (a). Red lines above peptide sequences indicate J, i+4 hydrocarbon staples between

non-native residues (X).

S4



Sheetl {undeut} spectrum Sheet1 {10 min} spectrum

350000000
300000000
250000000
200000000
150000000

100000000

50000000

Sl 1hs iy w1 0G0 08 0 % aus 1 15 Ga 0k e o Sheetl Bubble Plot

mft mix
- %
o @

Sheetl {0.167 min} spectrum Sheet1 {60 min} spectrum

40000000 16000000

35000000 14000000 |

30000000 12000000 |

25000000 10000000 |

20000000 8000000 |

10.00 ®Fit1

[ ° eFit2

L 5.00
0 o
U 1S D7 IBO 1M1 1M3 AMS 1M T T ] .

i > ®

Sheetl {1 min} spectrum Sheet1 {240 min} spectrum

15000000

soomon |

10000000

— simodal{1)

Bimodal{2)

5000000

Relative Deuterium Level (Da)

0.1 10.0 1000.0
Time (min)

18000000
16000000
12000000
12000000
10000000

6000000

2000000

o
1133 1135 107 1130 143 1143 1145 1347 1133 1135 1037 1139 1341 143 1145 1047
m mir

Figure S4. Isotopic envelope fitting from HXExpress for the temporal deuterium uptake of the
SAH-gp41 e3s.673)(D) construct. Also shown is the bubble plot, indicating the relative abundances
of the low- and high-m/z populations as a function of exchange time. Under the labeling
conditions used here, the theoretical maximum deuterium uptake is 30.24 Da.
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Figure S5. m/z spectra of SAH-gp41s3s-673)(C,D) double-stapled Enf construct with increasing
deuterium exchange time. Vertical dotted line represents the centroid of the theoretical
maximally-labelled peptide.
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Figure S6. Relationship between deuterium uptake at 10 s and resistance to chymotrypsin
digestion for native Enf and single-stapled SAH-gp41 g35.673) constructs. Lettering refers to staple
positioning as defined in Table 1 in the main text. Linear regression omitted construct (E).
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