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Tables S1 — S6 summarize secondary structural results (% a-helix, B-sheet, B-turn and random
coil) for CE-03 and CE-05 peptides in three LMMSs. R? indicates the goodness of fit.

Table S1. CE-03 CD results of secondary structure in G(-) IM LMMs

G(-) IM/CE-03 | o-helix (%) | B-sheet (%) | B-turn (%) | Random Adj. R?
0:1 242 3945 0+0 60+3 0.98+0.02
5:1 1+£2 3943 0+0 60+2 0.96+0.01
10:1 0+0 39+1] 0+0 61+1 0.99+0.01
20:1 0+0 39+4 0+0 61+4 | 0.96+0.04
30:1 0+0 3543 0+0 65+3 0.95+0.04
50:1 0+0 4141 0+0 59+1 0.98+0.03

Table S2. CE-03 CD results of secondary structure in G(+) LMMs

G(+) /E2-53R | a-helix (%) | B-sheet (%) [ P-turn (%) Random Adj. R?
0:1 2+2 3945 0+0 6043 0.98+0.02
10:1 0+0 46+0 0+0 5540 0.81+0.02
20:1 1£2 4342 1+£2 5543 0.93+0.09
30:1 0+0 40+5 0+0 6045 0.95+0.01
50:1 4+0 42+0 0+0 5442 0.92+0.01
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Table S3. CE-03 CD results of secondary structure in Euk33 LMMs

Euk33 /CE-03 | a-helix (%) | B-sheet (%) | P-turn (%) | Random Adj, R?
0:1 242 39+5 0+0 60+3 0.98+0.02
5:1 0+0 36+3 0+0 64+3 0.97+0.01
10:1 1+1 33+2 0+0 660 0.98+0.01
20:1 1+2 36+2 0+0 63+0 0.94+0.05
30:1 0+0 3245 0+0 68+0 0.9+0.09
50:1 0+0 44+1 0+0 56x1 0.96+0.01
Table S4. CE-05 CD results of secondary structure in G(-) IM LMMs
G(-) IM/CE-05 a-helix | p-sheet (%) | P-turn(%) | Random Adj. R?
0:1 0+0 38+1 0+1 62+1 0.98+0.04
5:1 0+0 38+1 0+0 62+1 0.96+0.01
10:1 0+0 44+1 0+0 56x1 0.98+0.01
20:1 0+0 4444 0+0 5612 0.96+0.00
30:1 1+0 40+3 4+2 55+1 0.96+0.02
50:1 0+2 41+1 0+0 59+1 0.97+0.01
Table S5. CE-05 CD results of secondary structure in G(+) LMMs
G(+)/LE-54R | o-helix | B-sheet (%) | B-turn (%) | Random Adj. R?
0:1 0+0 38+1 0+1 62+1 0.98+0.04
10:1 1+1 30+2 0+0 69+1 0.98+0.02
20:1 0+0 3143 0+0 69+3 0.95+0.01
30:1 0+0 36+2 0+0 64+2 0.92+0.06
50:1 0+0 311 0+0 69+1 0.99+0.01
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Table S6. CE-05 CD results of secondary structure in Euk33 LMMs

Euk33/CE-05 a-helix B-sheet (%) B-turn (%) Random Adj. R?
0:1 0+0 38+1 0+1 62+1 0.98+0.04
5:1 0+0 41+1 0+0 59+1 0.98+0.01
10:1 0+0 40+1 0+0 60+1 0.98+0.03
20:1 0+0 40+1 0+0 60+1 0.99+0.03
30:1 1+£2 33+4 0+0 66+2 0.92+0.02
50:1 0+0 3843 0+0 6143 0.95+0.02
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Figure S1. Low-angle x-ray scattering (LAXS) of G(-)/CE-05 (100:1) lipid:peptide molar ratio.
A background scan collected at -2 degrees angle of incidence to the sample was subtracted.
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Figure S2. Wide-angle x-ray scattering (WAXS) of G(-)/CE-05 (1000:1) lipid:peptide molar ratio
centered ~1.4 A! in qr. The foreground file was collected at 0.3 degrees angle of incidence. A
background scan collected at -0.3 degrees was subtracted. A second background scan containing
wide-angle scattering of water condensed onto a clean silicon wafer was also subtracted. The faint
horizontal lines at ~0.7 and ~1.4 Al in g, result from attempts to erase the panel partitions in the
Eiger 16M Dectris detector.
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Figure S3. Neutron reflectivity raw data collected at ISIS at 37 °C. Solvent is D2O (blue traces)

or H>O (red traces).

Table S7. Quantitative results from Composition-Space Fitting to NR scattering data

Parameter G(-)IM/CE-05 |G(+)/CE-05 Euk33/CE-05
Substrate R.M.S. roughness / A 5+1 4+1 40+0.6
Bilayer R.M.S. roughness / A 3.2+0.9 48+0.8 45+0.8
Tether thickness / A 9+1 9+1 1142
Hydrocarbon thickness inner lipid leaflet / A 183 18+2 21 %3
Hydrocarbon thickness outer lipid leaflet / A 14 +3 15+3 15+4
Area per lipid, outer leaflet / A2 80+ 20 70+ 10 58+ 13
Bilayer completeness / % 982 92+2 98+1
Peptide

Amount of membrane-associated protein / A3/A2 4+2 2+1 342
Fraction of protein sub-membrane 0.09+0.08 0.06+0.06 0.03+0.03
Fraction of protein in hydrocarbons 0.55+0.18 0.60+0.16 0.74+0.14
Fraction of protein in headgroups 0.27£0.08 0.26+0.08 0.22+0.12
Fraction of protein in bulk solvent 0.10+0.08 0.08+0.06 0.02+0.02
Peak position from headgroup / solvent interface / A -14+5 -13+7 -26 + 15
Goodness of fit, chi-squared (D,0, H,0 ) 1.0,1.4 3.9,15 2.2
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SAMPLE |INFORMATION

Sample Name: CE-0003 Cyclic, HPLC Pure,

Sample Type: Unknown
Vial: 1

Injection #: 2

Injection Volume:  25.00 ul

Run Time: 45.0 Minutes

Date Acquired: 11/28/2022 3:33:06 PM EST
Date Processed:  11/29/2022 11:29:40 AM EST

Acquired By:
Sample Set Name:

Acq. Method Set:  ANALYTICAL
Processing Methoc Luna C18_Analytical

Channel Name:

System

W2489 ChA

Proc. Chnl. Descr.: W2489 ChA 220nm

Auto-Scaled Chromatogram
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Column Information: Time Flow %A %B
Waters Symmetry 5u C18 Analytical Initial 1.0 95 5
UV Absorbance @ 220 nm 35 1.0 30 70
Injection: ~25ug: 0.1% TFA (aq.) 40 1.0 95 5
Mobile Phase: 50 0 95 5

A: 0.1% TFA (aq) B: 100% ACN/ 0.1%

Figure S4. High-pressure liquid chromatograph of CE-03.
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Figure S5. Mass spectrometry (MS) of CE-03.
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SAMPLE INFORMATION
Sample Name: cyclic-CE0005 Pk-2 Isomer pure Acquired By: System
Sample Type: Unknown Sample Set Name
Vial: 1 Acq. Method Set: Analytical
Injection #: 1 Processing Method Default
Injection Volume:  20.00 ul Channel Name: W2489 ChA
Run Time: 35.0 Minutes Proc. Chnl. Descr.: W2489 ChA 220nm
Date Acquired: 12/5/2022 2:33:15 PMEST
Date Processed:  12/5/2022 3:19:55 PM EST
Auto-Scaled Chromatogram
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Figure S6. High-pressure liquid chromatography (HPLC) of CE-05.
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Figure S7. Mass spectrometry (MS) of CE-05.
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