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Rationale for peptide design

The design of the four new A4S peptides was based on the previously published SPLUNC1
peptide A4-Short. We maintained the same 24 amino acid length in three of the four peptides,
except for A4-183, but varied their charges and hydrophobic moments to modulate their
antimicrobial activities and toxicities. We increased two positively charged amino acids to
increase the potential antimicrobial activity of A4-153, and replaced two tryptopahan (W) residues
with phenylalanine (F) to reduce host toxicity. A4-157 is similar to A4-153 except for a substitute
of the first amino acid leucine (L) with phenylalanine (F), and a switch of the 23" amino acid
isoleucine (I) with valine (V), resulting in a symmetrical helical position. A4-183 is a shortened
peptide of A4-157, with only 18 amino acids in length, by deleting the last six amino acids and
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making two valine (V) to leucine (L) substitutions. These changes make a perfectly amphipathic
structure with a symmetrical amino acid arrangement in a helical wheel diagram. Finally, A4-198
is a peptide with a similar amino acid composition and length as A4-153 and A4-157, but with a
rearranged amino acid sequence to remove the amphpathic structure and significantly reduce
hydrophobic moments intentionally, resulting in no helical structure and minimal toxicity, but with
diminished antimicrobial activity.

Standard Curves for Toxicity Measurements shown in Fig. 5 in main paper

Figs. S1 and S2 show the standard curves for murine RAW 264.7 cells and murine 3T3

fibroblasts cells collected at 37 9C. These standard curves were created using known viable cell
counts and measuring them with a Biotek Epoch2 Microplate Reader at A=450 nm to obtain

corresponding optical density (OD) values. The OD values were obtained in duplicate, so the

average values were plotted. Upon fitting the data to yield minimum R2 values, the best lines of

fit were used to correlate experimentally obtained OD values to viable cell counts.
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Murine RAW 264.7 Toxicity Standard Curve
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Figure S1. Toxicity standard curve for murine Raw
264.7 cells. Linear fit: Y = 54250.9X + 557.1.

Murine 3T3 Fibroblast Toxicity Standard Curve
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Figure S2. Toxicity standard curve for murine 3T3
fibroblast cells. Polynomial Fit: Y = 39058.8X3 —
64430.1X? + 41654.7X — 1106.5.
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Additional toxicity studies at 16 hours incubation with peptides

HBE cells

HBE cells Cytotoxicity Standard Curve
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Figure S3.
THP-1 Cells

THP-1 cells Cytotoxicity Standard Curve
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Figure S4.

Two additional cell lines, HBE and THP1 cells (Figs. S3 and S4), confirmed the general

trend of 3T3 and RAW264.7 cells (Fig. 5), but A4-183 was less toxic in THP-1 cells than in the

other cell types.
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CD Results
The following tables show secondary structure results for A4-153, A4-157, A4-183, and
A4-198 in two different lipid model membranes, G(-) IM and Euk33. These tables provide more

detail about the four structural motifs, a-helix, p-sheet, p-turn and random coil than in the main

paper. For each table, R2 indicates goodness of fit. Therefore, these structural results from CD
spectroscopy give an indication of % helix as well as the other three motifs, which can be
compared to their antimicrobial activity. As stated in the main paper, A4-153 had the highest
helical content in both lipid model membranes, and also was by far the most effective AMP in the

planktonic and biofilm experiments with K. pneumoniae bacterial strains (Fig. 2,3 in the main

paper.
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A4-153 CD Results

Table S1. A4-153 CD results of secondary structure in G(-) IM mimics

G(-) IM/A4-153 | e-helix | B-sheet | B-turn | Random
Molar ratio (%) (%) (%) (%) R?
0:1 6.4 34.2 1.7 Y 0.98
11 11.9 32.4 4.0 51.7 0.88
5:1 10.2 26.9 0 62.9 0.98
10:1 14.8 17.7 5.0 62.5 0.97
15:1 41.9 41.2 1.3 15.6 0.94
20:1 78.3 8.0 13.7 0 0.97
30:1 78.5 10.2 6.7 4.6 0.93
50:1 77.4 13.6 9.0 0 0.77
70:1 64.1 151 20.8 0 0.88
Table S2. A4-153 CD results of secondary structure in Euk33 mimics
Euk-33/A4-153 | a-helix | B-sheet | B-turn | Random
Molar ratio (%) (%) (%) (%) R2
0:1 6.4 34.2 1.7 S57.7 0.98
5:1 9.7 24.1 0 66.2 0.99
10:1 12.2 23.6 0 64.2 0.99
20:1 14.1 25.5 0 60.4 0.98
30:1 16.2 26.3 0 57.5 0.97
70:1 20.5 28.2 0 51.3 0.85
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A4-157 CD Results

Table S3. A4-157 CD results of secondary structure in G(-) IM mimics

G(-) IM/A4-157 | a-helix [ p-sheet | B-turn | Random

Molar ratio (%) (%) (%) (%) R2
01 4.57 33.6 0 61.7 0.98

1:1 6.9 31.4 0 61.7 0.99

511 151 25.4 0 59.5 0.98

10:1 19.0 28.3 0.1 52.6 0.96

15:1 46.0 33.9 0 20.1 0.97

20:1 49.3 24.2 0 26.5 0.96

25:1 61.0 28.5 2.2 8.3 0.99

30:1 62.1 28.7 11 8.1 0.96

40:1 59.5 40.5 0 0 0.98

50:1 56.4 33.6 0 1.0 0.97

70:1 51.2 35.6 0 13.2 0.98

Table S4. A4-157 CD results of secondary structure in Euk33 mimics
Euk-33/A4-157 | a-helix | B-sheet | p-turn |Random

Molar ratio (%) (%) (%) (%) R?
0:1 4.57 33.6 0 61.7 0.98

51 3.3 32.5 0 64.2 0.99

10:1 7.3 28.3 0 64.4 0.97

30:1 10.0 30.9 0 59.1 0.96

70:1 7.4 50.1 0 42.5 0.73

0:1 4.57 33.6 0 61.7 0.98
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A4-183 CD Results

Table S5. A4-183 CD results of secondary structure in G(-) IM mimics

G(-) IM/A4-183 | a-helix | B-sheet | B-turn |Random
Molar ratio (%) (%) (%) (%) R2
0:1 3.1 31.0 0 65.9 0.97
1:1 4.7 31.2 0 64.1 0.98
5:1 22.6 18.2 0 59.2 0.96
10:1 44.4 14.9 11.6 29.1 0.93
15:1 63.0 141 22.5 0.4 0.95
20:1 66.7 8.8 121 12.4 0.99
25:1 64.9 125 10.9 11.7 0.99
30:1 69.4 8.7 8.9 13.0 0.95
50:1 63.6 9.1 9.1 18.2 0.92
Table S6. A4-183 CD results of secondary structure in Euk33 mimics
Euk-33/A4-183 | a-helix | B-sheet | p-turn |Random
Molar ratio (%) (%) (%) (%) R2
0:1 3.1 31.0 0 65.9 0.97
5:1 8.6 27.3 0 64.1 0.97
10:1 13.0 19.2 0 67.8 0.96
20:1 10.4 28.4 0 61.2 0.98
30:1 13.6 26.4 0 60.0 0.97
70:1 12.2 50.4 0 37.4 0.83
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A4-198 CD Results

Table S7. A4-198 CD results of secondary structure in G(-) IM mimics

G(-) IM/A4-198 | a-helix | B-sheet | B-turn | Random
Molar ratio (%) (%) (%) (%) R2
0:1 2.9 56.7 4.5 35.9 0.99
1:1 2.6 55.9 8.8 32.7 0.99
51 22.0 24.4 12.6 41.0 0.98
10:1 15.5 32.0 10.4 42.11 0.97
15:1 9.1 48.1 30.7 121 0.99
20:1 4.6 44.5 20.2 30.7 0.98
30:1 0.2 44.5 20.4 34.9 0.94
50:1 0.2 46.4 15.8 37.6 0.96
70:1 2.0 46.2 14.7 37.1 0.98
Table S8. A4-198 CD results of secondary structure in Euk33 mimics
Euk-33/A4-198 | a-helix | B-sheet | B-turn | Random
Molar ratio (%) (%) (%) (%) R2
01 2.9 56.7 4.5 35.9 0.99
51 5.7 53.6 6.0 34.7 0.99
10:1 5.9 51.9 5.2 37.0 0.99
30:1 6.2 49.4 5.7 38.7 0.97
70:1 10.3 47.9 0 41.8 0.98
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XDS Results

Fig. S5 shows LAXS and WAXS results for A4-153 in G(-)IM mimic with 100:1
lipid:peptide molar ratio, as an example of all lipid:peptide molar ratios, which were similar. The
LAXS intensity data such as the example shown in Fig. S5A were used to calculate the bending
modulus as a function of protein concentration (Fig 8A,B in the main paper). These data were also
used to obtain the form factors (Figs. 9,10 (A,C,E)). The Fourier transform of these form factors
yielded the electron density profiles provided in the main paper (Figs. 9,10 (B,D,F). The WAXS

intensity data such as shown in Fig. S5B, were used to obtain the chain order parameter, Sxray,

shown in Figs. (8C,D) as described in Materials and Methods.
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Figure S5. XDS data obtained at CHESS. Results of 500:1 G(-)/A4-153 at 37°C. A. Low
angle x-ray scattering (LAXS). A lamellar Bragg order is visible for h=2 through

the semi-transparent Molybdenum beam stop (dark rectangle near bottom). The sample is
fully hydrated with a D-spacing of 165 A. 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 A-1 which
corresponds to =4.5 A 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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Figure S6. High pressure liquid chromatography (HPLC, left) and Mass spectroscopy (MS, right) of

A4-153. Data provided by Genscript.
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Figure S7. HPLC (left) and MS (right) of A4-157. Data provided by Genscript.
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Figure S8. HPLC (left) and MS (right) of A4-183. Data provided by Genscript.
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Figure S9. HPLC (left) and MS (right) of A4-198. Data provided by Genscript.
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