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Fig. S1 MRE results of LE-53 (a, b and c) and LE-55 (d, e and f) in G(-)IM, G(+) and Euk33 LMM ULVs. 
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Tables S1 – S6 summarize secondary structural results (% α-helix, β-sheet, β-turn and random coil) for 

LE-53 and LE-55 peptides in three LMMs.   R2 indicates the goodness of fit.  Std. devs. were generally ~5-

7 % of the values shown. 

 

Table S1. LE-53 CD results of secondary structure in G(-) IM LMMs 

G(-) IM/LE-53 

Molar ratio 

α-helix (%) β-sheet (%) β-turn (%) Random 

(%) 

R2 

0:1 0 ± 0 38.9 ± 1.1 0 ± 0 61.1 ± 1.1 0.99 

10:1 12.1 ± 2.6 26.2 ± 2.5 0 ± 0 61.4 ± 1.4 0.98 

20:1 0 ± 0 41.4 ± 0.8 0 ± 0 58.6 ± 0.8 0.98 

30:1 0 ± 0 39.6 ± 0.2 0 ± 0 60.4 ± 0.2 0.98 

50:1 0 ± 0 39.2 ± 1.0 0 ± 0 60.8 ± 1.0 0.99 

 

Table S2. LE-53 CD results of secondary structure in G(+) LMMs 

G(+)/LE-53 

Molar ratio 

α-helix (%) β-sheet (%) β-turn (%) Random 

(%) 

R2 

0:1 0 ± 0 41.1 ± 0.5 0 ± 0 58.9 ± 0.5 0.99 

10:1 0 ± 0 41.7 ± 0.4 0 ± 0 58.3 ± 0.4 0.99 

30:1 0 ± 0 41.0 ± 0.4 0 ± 0 59.0 ± 0.4  0.99 

70:1 0 ± 0 39.3 ± 0.6 0 ± 0 60.7 ± 0.6  0.99 

 

Table S3. LE-53 CD results of secondary structure in Euk33 LMMs 

Euk33/LE-53 

Molar ratio 

α-helix (%) β-sheet (%) β-turn (%) Random 

(%) 

R2 

0:1 0 ± 0 41.1 ± 0.5 0 ± 0 58.9 ± 0.5 0.99 

10:1 0 ± 0 40.4 ± 1.4 0 ± 0 59.6 ± 1.4 0.99 

30:1 0 ± 0 40.9 ± 0.0 0 ± 0 59.4 ± 0.4 0.99 

70:1 0 ± 0 42.9 ± 0.7 0 ± 0 57.1 ± 0.7 0.99 
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Table S4. LE-55 CD results of secondary structure in G(-) IM LMMs 

G(-) IM/LE-55 

Molar ratio 

α-helix (%) β-sheet (%) β-turn (%) Random 

(%) 

R2 

0:1 0 ± 0 43.5 ± 1.5 0 ± 0 56.5 ± 1.5 0.96 

5:1 0 ± 0 45.0 ± 0.1 0 ± 0 55.0 ± 0.1 0.97 

10:1 0 ± 0 46.2 ± 0.3 0 ± 0 53.8 ± 0.3 0.94 

20:1 0 ± 0 43.5 ± 3.0 0 ±0 56.5 ± 3.0 0.98 

30:1 0 ± 0 45.7 ± 1.9 0 ± 0 54.3 ± 1.9 0.97 

50:1 0 ± 0 45.4 ± 1.8 0 ± 0 54.6 ± 1.8 0.97 

70:1 0 ± 0 45.3 ± 0.4 0 ± 0 54.7 ± 0.4 0.96 

Table S5. LE-55 CD results of secondary structure in G(+) LMMs 

G(+)/LE-55 

Molar ratio 

α-helix (%) β-sheet (%) β-turn (%) Random 

(%) 

R2 

0:1 0 ± 0 43.5 ± 1.5 0 ± 0 56.5 ± 1.5 0.96 

5:1 0 ± 0 41.8 ± 1.2 0 ± 0 58.2 ± 1.2 0.98 

10:1 0 ± 0 43.3 ± 0.9 0 ± 0 56.7 ± 0.9 0.99 

20:1 0 ± 0 43.4 ± 1.2 0 ± 0 56.6 ± 1.2 0.96 

30:1 0 ± 0 42.7 ± 0.2 0 ± 0 57.3 ± 0.2 0.98 

50:1 0 ± 0 42.9 ± 1.5 0 ± 0 57.2 ± 1.5 0.97 

70:1 0 ± 0 42.5 ± 1.0 0 ± 0 57.5 ± 1.0 0.97 

Table S6. LE-55 CD results of secondary structure in Euk33 LMMs 

Euk33/LE-55 

Molar ratio 

α-helix (%) β-sheet (%) β-turn (%) Random 

(%) 

R2 

0:1 0 ± 0 43.5 ± 1.5 0 ± 0 56.5 ± 1.5 0.96 

10:1 0 ± 0 44.1 ± 1.6 0 ± 0 55.9 ± 1.6 0.99 

20:1 0 ± 0 43.1 ± 2.5 0 ± 0 56.9 ± 2.5 0.99 

30:1  0 ± 0 44.9 ± 1.8 0 ± 0 55.1 ± 1.8 0.99 

70:1 0 ± 0 44.0 ± 1.1 0 ± 0 56.0 ± 1.1 0.99 

 



4 
 

 

 

 

 

 

Fig. S2 XDS data obtained at CHESS. Results of 250:1 G(-)IM/LE-53 at 37 ℃. (a) Low angle x-ray 

scattering (LAXS). The sample is fully hydrated with a D-spacing of 102 Å. Three lobes of diffuse x-ray 

scattering result from fluctuations in the oriented stack of membranes at high hydration. (b) Wide angle x-

ray scattering (WAXS). The chain correlation is the intensity centered at qr ≅1.4 Å-1 which corresponds to 

≅4.5 Å d-spacing. Light grey indicates positive intensity values (see color bars). Black line contains no 

intensity information and was removed during data analysis. 
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Fig. S3 |𝐹(𝑞𝑧)| for G(-) IM LMMs (a – c), G(+) LMMs (d - f)  and Euk33 LMMs (g - i)  in the presence 

of LE-53 and LE-55. The red points are experimental data, and the black line is the SDP model fit to the 

data.  Lipid/peptide molar ratio is 75:1. 
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Fig. S4 Neutron reflectivity scattering length profiles of G(-) IM LMMs (a and d), G(+) LMMs (b and e)  

and Euk33 LMMs (c and f)  in the presence of LE-53 and LE-55. The solid black and red lines are the fits 

to the D2O and H2O data respectively.  
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Table S7. NR results of LE-53 and LE-55 in G(-)IM, G(+) and Euk33 LMMs. 

 

 

 

 

 

 

 

 

Parameter G(-)/LE-53 G(+)/LE-53 G(-)/LE-55 G(+) LE-55 Euk33 LE-53 Euk33 LE-55 

Substrate  

SiOx nSLD / 10-6 Å-2 3.2 ± 0.2 3.3 ± 0.2 3.3 ± 0.1 3.3 ± 0.2 3.2 ± 0.1 3.2 ± 0.1 

SiOx thickness / Å 24 ± 13 21 ± 12 24 ± 11 25 ± 15 25 ± 14 25 ± 14 

Cr nSLD / 10-6 Å-2 3.3 ± 0.4 3.1 ± 0.2 3.3 ± 0.3 3.3 ± 0.5 3.3 ± 0.4 3.2 ± 0.4 

Cr thickness / Å 26 ± 9 26 ± 11 24 ± 9 24 ± 9 26 ± 12 25 ± 11 

Au nSLD / 10-6 Å-2 4.5 ± 0.1 4.4 ± 0.1 4.52 ± 0.09 4.67 ± 0.07 4.65 ± 0.09 4.5 ± 0.1 

Au thickness / Å 168 ± 6 169 ± 3 169 ± 4 169 ± 5 171 ± 3 168 ± 5 

R.M.S. roughness / Å 8 ± 2 8 ± 1 9 ± 2 7 ± 1 2.4 ± 0.3 4 ± 1 

Bilayer  

R.M.S. roughness / Å 5 ± 1 7 ± 1 6 ± 1 7 ± 2 2.6 ± 0.5 4 ± 1 

Tether thickness / Å 10 ± 2 10 ± 2 9 ± 2 10 ± 2 10 ± 1 10 ± 2 

Hydrocarbon thickness 

inner lipid leaflet / Å 

16 ± 4 19 ± 3 17 ± 4 18 ± 3 19 ± 3 19 ± 3 

Hydrocarbon thickness 

outer lipid leaflet / Å 

16 ± 4 14±3 17 ± 4 14 ± 3 16 ± 4 15 ± 3 

Area per lipid, outer leaflet 

/ Å2 

70 ± 20 90±20 70 ± 20 80 ± 20 60 ± 10 60 ± 10 

Bilayer completeness / % 90 ± 8 94 ± 5 92 ± 6 92 ± 6 97 ± 3 98 ± 2 

Peptide       

Amount of membrane-

associated protein / Å3/Å2 

6 ± 3 4 ± 2 5±2  5 ± 2  2 ± 1 3 ± 1 

Fraction of protein in 

hydrocarbons 

0.51±0.18 0.70±0.13 0.62±0.12 0.66 ± 0.13 0.80±0.18 0.68±0.16 

Fraction of protein in 

headgroups 

0.24±0.08 0.23±0.08 0.23±0.07 0.24 ± 0.06 0.17±0.16 0.24±0.12 

Fraction of protein in bulk 

solvent 

0.19±0.14 0.04±0.04 0.10±0.08 0.05 ± 0.04 0.02±0.02 0.02±0.02 

Peak position from 

headgroup / solvent 

interface / Å 

-16±6 -14±4 -13±5 -13 ± 3 -23 ± 11 -16 ± 6 

General  

Goodness of fit, chi-

squared  

1.4 0.9 1.3 2.2 4.0 2.4 
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Fig. S5 Assessment of MIC: using a plate reader bacterial turbidity is detected every hour, represented by 

a red dot, for 18 hours. The growth kinetics, shown as a flat line moved higher, indicate no bacterial growth. 

The lowest concentration corresponding to a flat growth kinetics line is the MIC or minimum inhibitory 

concentration. 

 


