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Supplementary Figure 1 | Complete list of all cationic HRNR-peptides identified in stratum

corneum.
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Supplementary Figure 2 | Analysis of the sequences surrounding the cleavage sites (P1
position) of all HRNR-peptides identified in stratum corneum. The heat maps show (left
panel) the number of residues identified in position P4-P1 and P1’-P4’, respectively, and
(right panel) the values of these residues normalized vs. the total number of the particular
amino acid in the HRNR canonical sequence. Annotation of P4-P1 and P1’-P4’ according to

ref.%3,
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Supplementary Figure 3 | HRNR fragments are potent broad-spectrum antimicrobial
polypeptides. Sensitivity of P. aeruginosa ATCC 10145, E. coli ATCC 11775, S. aureus ATCC
6538 and C. albicans ATCC 24433 towards a, rHRNR1g75.1172; b, rTHRNR635.2684; €, THRNR727.
2850; d, THRNR2656.2684; €, THRNR2591-2684; f, THRNR2576.2707; and g, rSUMO3-HRNR591-2684 has
been tested in a CFU assay system at pH 5.5 in 10 mM NaP/1% TSB (a-d) or in 10 mM
NaP/0.25% glucose (e-g). Note E. coli ATCC 11775 missing sensitivity towards rHRNR>s576.2707
at these conditions (f), and an “antibiotic paradox” (decrease of sensitivity at increasing
peptide concentrations) towards rHRNR,s91.2634 (€). AA-sequences of the HRNR-polypeptides
are shown in (Supplementary Table 1). Results shown are representatives (n=2) (a-d, f, g)

and (n=3) (e).
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Supplementary Figure 4 | P. aeruginosa-cidal activity of SUMO3-HRNR;591.2634 is pH-

dependent and is inhibited by “Tryptic Soybean Broth, TSB” and “Luria Broth, LB”.

Recombinant SUMO3-HRNR,s591-2634 Was tested at the indicated conditions in 10 mM

NaP/0.25% glucose or 1% TSB

, 1% LB or no addition. Note a shift of the dose-response curve

by both, increased pH and addition of nutrients like TSB or LB. All data shown are

representatives (n=2).



Supplementary Figure 5:

100,000
E|
10,000 f
E|
1000 | HR-1-17
E|
3 HR-1-17 R1-G
100 HR-1-17 R2-G
) |
o E
o ; HR-1-17 R3-G
10 HR-1-17 4H-4G

0 0.01 0.1 1 10 100
UM

Supplementary Figure 5 | P. aeruginosa ATCC 10145-cidal activity of HR 1-17 mutants.
Pseudomonas aeruginosa ATCC 10145-cidal activity in 10 mM NaP/0.25% glucose/pH 5.5,
was examined for four mutants of HR1-17 with replacement of either Arg or His by Gly (AA-

sequences are shown in Supplementary Table 4). Data represent the mean * s.e.m. (n=3).
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Supplementary Figure 6 | P. aeruginosa-cidal activity of HR1-18 depends on pH. P.
aeruginosa ATCC 10145-cidal activity of HR1-18 was examined in 10 mM NaP/ 0.25%

glucose/pH 5.5-7.5. Data shown represent the mean + s.e.m. (n=3).
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Supplementary Figure 7 | Evaluation of the intrinsic disorder predisposition in HRNR by
three computational tools. The amino acid position (abscissa) is shown as a function of the
disorder probability rate. Results of the PreDisorder program® are given in blue, of the
DisoClust program95 given in red and results of the DISOPRED2 program96 appear in green.
There is a clear difference between the N-terminal ordered EF-hand-like-domain (AA 1-100),
the area of repetitive Gly/Ser-rich units detected as a large intrinsically disordered region

and the small C-terminal ordered region.
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Supplementary Figure 8:
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Supplementary Figure 8 | Evaluation of the intrinsic disorder predisposition FLG-2, FLG, RPT
and LCE3B by the DisoClust program. a: FLG-2; b: FLG; c: RPT; d: LCE3B. The amino acid
position (abscissa) is shown as a function of the disorder probability rate. Results of the
DisoClust program95 are given. In the three “S100-fused-type-proteins FLG2, FLG and RPT
there is a clear difference between the N-terminal ordered EF-hand-like-domain (AA 1-100)
and the area rich in repetitive disorder promoting AA. LCE3B reveals, possibly due to its high
content of Cys and His, a disorder probability between 50 - 70 % in the relevant stretch of AA
56 to AA 78 in LCE3Bs6.65. Notably, this peptide is investigated for antimicrobial activity in its
thiol-form at pH 5.5, where His is protonated. This is not taken into account by the DisoClust

program and may further increase the disorder probability rate.
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Supplementary Figure 9:
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Supplementary Figure 9 | P. aeruginosa-cidal activity of selected HRNR peptides. Sensitivity
of P. aeruginosa ATCC 10145 towards various peptides was tested in 10 mM NaP/0.25%
glucose/pH 5.5. In the peptide’s amino acid sequences residues cationic at pH 7, cationic
only at pH 5.5 and anionic at pH 5.5 are colored blue, green and red, respectively.
Antimicrobial paradox'® (increased bacterial growth with increasing CIDAMP-concentrations)
was observed for HRNR1158 1144 and HRNRy6332657. Representative dose-response curves of
selected HRNR-peptides are shown (for the number of experiments see Supplementary

Table 6).
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Supplementary Figure 10:
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Supplementary Figure 10 | P. aeruginosa-cidal activity of selected FLG-2-, FLG- and RPTN-

derived CIDAMPs. Sensitivity of P. aeruginosa ATCC 10145 was tested in 10 mM NaP/ 0.25%

glucose/pH 5.5. Residues cationic at pH 7 (R, K), cationic only at acidic pH (H) and anionic (E,

D) are colored blue, green and red, respectively. Antimicrobial paradox16 (increased bacterial

growth with increasing CIDAMP-concentrations) was observed for FLG-25094.105 and FLG-

250072105 Representative dose-response curves of selected FLG-2-; FLG- and RPTN-peptides

are shown (for the number of experiments see Supplementary Table 7).
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Supplementary Figure 11:
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Supplementary Figure 11 | Amino acid sequences of human Late-Cornified-Envelope

proteins (LCEs). AA-sequences of LCEs (1A —5A) are shown and LCEs, investigated in this

study, are highlighted in yellow. Note the conserved, potential cathepsin D cleavage sites

(P1: Leu, highlighted in green) in all LCEs. Antimicrobially active LCE-peptide fragments in

LCE3B and LCE3C as well as putatively antimicrobially active fragments of other LCEs are

highlighted in magenta.
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Supplementary Figure 12:
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Supplementary Figure 12 | Protease sensitivity of rHRNR;591.2634, BSA and cytochrome C.

1 ug each of bovine serum albumin (BSA), cytochrome (Cyt) C or rHRNRs591.2634 (HRNR, a

different HRNR-fragment as used in Fig. 8) were incubated with the proteases indicated

above in protease-specific buffers for 1 h at 37 °C. Thereafter samples were subjected to a

SDS-PAGE analysis and proteins were detected by silver staining. a, modified (methylated)

serine proteinase trypsin; b, the metalloproteinase thermolysin (red arrow); ¢, the serine

proteinase Lys C; d, the metalloproteinase collagenase; and e, proteinase K. Note the

sensitivity of rHRNR,591.2634 towards digestion by Lys C and collagenase, albeit higher

concentrations, although predicted cleavage sites for these enzymes are absent in

rHRNR;s591.2684 (for AA-sequence see Supplementary Table 1). Data shown are representatives

(n=3).
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Supplementary Figure 13:
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Supplementary Figure 13 | KLK4, KLK5, KLK13, KLK14 and trypsin, but not KLK1, KLK7, KLK8
and LysC digest rHRNR;591-2684. 500 ng rHRNR,591.2634 €aCh were incubated with 0.7 nM of
the respective, activity-checked protease in buffer (100 mM Tris, pH 7.5, 150 mM NaCl,

5 mM EDTA, 0.05 Tween 20) for 15 h. For SDS-PAGE analyses 250 ng of rHRNR 5912634 Were
used and then analyzed by rHRNR591.063s-Westernblot. Lane 16 (“without protease”)
contains a control sample treated in the same manner, however in the absence of a
protease. In lane 17, 250 ng of an rHRNR,591.2634-p00! (for AA-sequence see Supplementary
Table 1) have been directly applied. Note the presence of multiple bands, which originate

from oligomeric HRN R—complexeslz. Data shown are representatives (n=3).
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Supplementary Figure 14:
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Supplementary Figure 14 | KLK1, KLK4, KLK7, KLK8, KLK14, trypsin and LysC, but not KLK13
digest PAD1-deiminated rHRNRj591.2634. 500 ng PAD1-deiminated rHRNR,591.2634 €ach were
incubated for 15 h with 0.7 nM of the respective, activity-tested protease in buffer (100 mM
Tris pH 7.5, 150 mM NaCl, 5 mM EDTA, 0.05% Tween 20). For SDS-PAGE analyses 250 ng of
the protein were used and then analyzed by rHRNRs91.2634-Westernblot. Lane 16 (“without
protease”) contains a control sample (PAD1-deiminated rHRNRj591.2624), treated in the same
manner, however in the absence of a protease. In lane 17, 250 ng of an rHRNR591.2684-p 00l
have been directly applied. Note a marked decrease of PAD1-deiminated rHRNR 5912634
electromobility (lane 16) relative to rHRNR,s591.2684 (lane 17). Data shown are representatives

(n=3).
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Supplementary Figure 15:
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Supplementary Figure 15 | Palmitoylation and myristoylation of CIDAMPs improves S.
aureus-cidal activity of HR1-18, HR1-11 and its Arg-mutants. S. aureus ATCC 6538-cidal
activity, assayed either in 10 mM NaP, pH 5.5, containing 0.25% glucose, or in 10 mM NaP,
pH 7.3, containing 1 % TSB, was examined in a CFU assay system. Representatives are shown

(for the number of experiments see Table 5).
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Supplementary Fig. 16
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Supplementary Fig. 16 | P. aeruginosa-bactericidal activity of Gly-rich 13-mer CIDAMPs
containing Lys, Orn, Arg or His. P. aeruginosa ATCC 10145-cidal activity was examined in a
CFU assay system in 10 mM NaP, pH 5.5, containing 0.25% glucose. Data shown are

representatives (n = 2).
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Supplementary Figure 17

1,000,000 G-
100,000 o
EL S
10,000
1,000 =
=] E
LL -
(8] ]
100
10 5
1 —
0 {H , V- ¥- V- -V-OV O SN O S-S Y
|I| T IIIIIIII T IIIIIIII T IIIIIIII T IIIIIIII T T 11
0 0.01 0.1 1 10 100
UM
—©— pH731%TSB --¥-- pH550.25% Glucose
—&— PalGH13 (Pal-GHHGGHGGHGHGH) --¥-- Pal-GR6 (Pal-GRRGGR)
--¥-- PalGH13(Pa-GHHGGHGGHGHGH) --¥-- Pal-GR4 (Pal-GRGR)
—&— PalGR13(Pa-GRRGGRGGRGRGR) Pal-G(D)R4 (Pal-GRGR)
--¥-- PalGR13(Pa-GRRGGRGGRGRGR) --¥-- Pal-GK4 (Pal-GKGK)
--¥--  Pal-G(D)R13 (Pa-GRRGGRGGRGRGR) Pal-G(D)K4 (Pal-GKGK)
Pal-GK13 (Pal-GKKGGKGGKGKGK) Pal-GO4 (Pal-GlyOrnGlyOrn)
--¥-- Pa-GR11(Pa-GRRGGRGGRGR) -7--  Pal-G(D)0O4 (Pal-Gly(D)OrnGly(D)Orn)
--7-- Pal-GR9 (Pa-GRRGGRGGR) Pal-G-Dap4 (Pal-GlyDapGlyDap)
--¥-- Pal-G(D)R9 (Pa-rGRRGGRGGR) --¥-- Pa-G-Dab4 (Pal-GlyDabGlyDah)

Pal-GO13 (Pal-GlyOmOQOrnGlyGlyOrnG yGlyOmGlyOmGlyOm)

Supplementary Figure 17 | S. aureus-cidal activity of palmitoylated CIDAMPs depends on
the peptide chain length and positively charged AAs. S. aureus ATCC 6538-cidal activity of
the lipopeptides was analyzed in a CFU assay system, in 10 mM NaP, pH 5.5, containing
0.25% glucose (solid lines), or in 10 mM NaP, pH 7.3, containing 1 % TSB (dashed lines). Note
the loss of sensitivity when Pal-GH13 is tested in TSB-containing medium at pH 7.3. Dab: L-
2,4-Diaminobutyric acid, Dap:L-2,3-Diaminopropionic acid. Representatives are shown (for

the number of experiments see Table 2).
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Supplementary Figure 18
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Supplementary Figure 18 | pH-dependency analysis of Pal-GH13-S. aureus-cidal activity
reveals an “antibiotic paradox”. S. aureus ATCC 6538-cidal activity of Pal-GH13 was analyzed
in a CFU assay system in 10 mM NaP (pH 5.5; 6.0; 6.5; 7.0; 7.5) containing 0.25% glucose.

718 \which is

Note that an increase of the pH towards pH 7.5 causes an “antibiotic paradox
characterized by an increase of CFU with increasing lipopeptide concentrations. The result of

a single experiment is shown.
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Supplementary Figure 19
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Supplementary Figure 19: Antimicrobial activity spectrum of Pal-GR13. Sensitivity of
selected bacteria towards Pal-GR13 was tested in a CFU assay system with 10 mM NaP
containing either 0.25% glucose or 1% TSB as test medium, at pH 5.5 or pH 7.3.

Representatives are shown (for the number of experiments see Table 7).

23



Supplementary Figure 20
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Supplementary Figure 20: Antimicrobial activity spectrum of Pal-LCE-3Bs¢_65. Sensitivity of
bacteria towards Pal-LCE-3Bs¢ 65 Was tested in a CFU assay system in 10 mM NaP, containing
0.25% glucose and, depending on the microbe, at pH 5.5, 6.0 or pH 7.3, as indicated in
Supplementary Table 7. Representatives are shown (for the number of experiments see

Table 8).
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Supplementary Figure 21

500 nm

Supplementary Figure 21| TEM of LCE3Bs¢ ¢s-treated S. aureus. 10’ S. aureus ATCC 6538,
suspended in 150ul 10 mM NaP, pH 5.5, containing 0.25% glucose, were treated with
LCE3Bse.65 (S.RCCRSIRCRR, 125 pg/ml) for 90 min at 37°C and then analyzed by
transmission electron microscopy (TEM)(a, b). S. aureus ATCC 6538, incubated with 10 mM
NaP, pH 5.5, containing 0.25% glucose, for 90 min at 37°C, served as control (c, d). Note the
condensation of electron-dense cytoplasmic material in LCE3Bs¢ ¢s-treated bacteria (a, b).

Images are representative of two independent experiments, sampling on average 10 images.
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Supplementary Figure 22 a, b

Supplementary of Pal-GR13-treated E. coli. 10’ E. coli ATCC 11775,

suspended in 150ul 10 mM NaP, pH 7.3, containing 1% TSB, were treated with Pal-GR13 (Pal-
G.GGIGGIGIGI, 375 ug/ml) for 60 min at ambient temperature and then analyzed by
transmission electron microscopy (TEM) (a). E. coli ATCC 11775, incubated with 10 mM NaP,
pH 7.3, containing 1% TSB for 60 min at ambient temperature, served as control (b). Note
condensation of electron-dense cytoplasmic material in Pal-GR13-treated bacteria (a).

Images are representative of two independent experiments, sampling on average 10 images.
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Supplementary Figure 22c, d

Supplementary Figure 22c, d | TEM of Pal-GR13-treated Burkholderia cepacia.

10’ Burkholderia cepacia ATCC 25416, suspended in 150pl 10 mM NaP, pH 7.3, containing
1% TSB, were treated with Pal-GR13 (Pal-GRRGGRGGRGRGR, 375 ug/ml) for 60 min at
ambient temperature and then analyzed by transmission electron microscopy (TEM) (a).
Burkholderia cepacia ATCC 25416, incubated with 10 mM NaP, pH 7.3, containing 1% TSB for
60 min at ambient temperature, served as control (b). Note condensation of electron-dense
cytoplasmic material in Pal-GR13-treated bacteria (a). Images are representative of two

independent experiments, sampling on average 10 images.
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Supplementary Figure 22e, f

; Bl

Supplementary Figure 22e,I f 1 TEM of
oralis ATCC 33321, suspended in 150ul 10 mM NaP, pH 7.3, containing 1% TSB, were
treated with Pal-GR13 (Pal-GRRGGRGGRGRGR, 375 pg/ml) for 60 min at ambient
temperature and aerobic conditions and then analyzed by transmission electron
microscopy (TEM)(a). Prevotella oralis ATCC 33321, incubated with 10 mM NaP, pH 7.3,
containing 1% TSB for 60 min at ambient temperature and aerobic conditions, served as
control (b). Note condensation of electron-dense cytoplasmic material in Pal-GR13-
treated bacteria (a). Images are representative of two independent experiments,

sampling on average 10 images.



Supplementary Figure 22g, h

500 nm

Supplementary Figure 22g, h | TEM of Pal-GR13-treated Clostridium perfringens.

10 Clostridium perfringens ATCC 13124, suspended in 150u! 10 mM NaP, pH 7.3, containing
1% TSB, were treated with Pal-GR13 (Pal-GRRGGRGGRGRGR, 375 pg/ml) for 60 min at
ambient temperature and aerobic conditions and then analyzed by transmission electron
microscopy (TEM)(a). Clostridium perfringens ATCC 13124, incubated with 10 mM NaP, pH
7.3, containing 1% TSB for 60 min at ambient temperature and aerobic conditions, served as
control (b). Note condensation of electron-dense cytoplasmic material and liberation of
mesosome-like vesicles in Pal-GR13-treated bacteria (a). Images are representative of two

independent experiments, sampling on average 10 images.
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Supplementary Figure 22j, k

B A | 200mm |
Supplementary Figure 22j, k: TEM of Pal-GR13-treated Staphylococcus epidermidis. 10’

Staphylococcus epidermidis ATCC 14990, suspended in 150ul 10 mM NaP, pH 7.3, containing
1% TSB, were treated with Pal-GR13 (Pal-GRRGGRGGRGRGR, 375 pg/ml) for 60 min at
ambient temperature and then analyzed by transmission electron microscopy (TEM)(a).
Staphylococcus epidermidis ATCC 14990, incubated with 10 mM NaP, pH 7.3, containing 1%
TSB for 60 min at ambient temperature, served as control (b). Note condensation of
electron-dense cytoplasmic material and liberation of mesosome-like vesicles in Pal-GR13-
treated bacteria (a). Images are representative of two independent experiments, sampling

on average 10 images.
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Supplementary Figure 22|, m

Supplementary Figure 22 |, m | TEM of Pal-GR13-treated Propionibacterium acnes. 10’
Propionibacterium acnes ATCC 6919, suspended in 150ul 10 mM NaP, pH 7.3, containing 1%
TSB, were treated with Pal-GR13 (Pal-GRRGGRGGRGRGR, 375 pg/ml) for 60 min at ambient
temperature and aerobic conditions and then analyzed by transmission electron microscopy
(TEM)(a). Propionibacterium acnes ATCC 6919, incubated with 10 mM NaP, pH 7.3,
containing 1% TSB for 60 min at ambient temperature, served as control (b). Note
condensation of electron-dense cytoplasmic material in Pal-GR13-treated bacteria (a).

Images are representative of two independent experiments, sampling on average 10 images.
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Supplementary Figure 23

Supplementary Figure 23 | TEM of Pal-G Rl3reated C. albicans. 10’ Cfﬁalbicans ATCE
24433, suspended in 150ul 10 mM NaP, pH 7.3, containing 1% TSB, were treated with Pal-
GR13 (PaI-G.GGIGGIGIGI, 375 pg/ml)for 60 min at ambient temperature and then
analyzed by transmission electron microscopy (TEM)(a, b). C. albicans ATCC 24433,
incubated with 10 mM NaP, pH 7.3, containing 1% TSB for 60 min at ambient temperature,
served as control (c, d). Note nuclear blebs and chromatin margination and condensation in

the nucleus in Pal-GR13-treated bacteria (a, b). Images are representative of two

independent experiments, sampling on average 10 images.
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Supplementary Tables

Supplementary Table 1 | Amino acid sequences of recombinant HRNR fragments used in this study.

Name Amino Acid Sequence
rHRNRy7s.1172  THGQHGSTSGQSSSCGAHGASSGQssSHGQHGSGSSQsSGYGRQGSGSGQSPGHGRGSGSRASPSYGRAGSGSGRSSSSGOHGSGLGESSGFGHHES
rHRNR s91.2684 saficsGsGHssGYGafGSRsGsSRGERAGSSsGsssHYGQHGSGSRsSGHGRQGSGSGASPSRGRAGSGYGHSSSHGQHGSGSGRSSSRGPY
rHRNR 635.2684 assGAGRaGsGSGasPSRGRAGSGYGHSSSHGQHGSGSGRSSSRGPY
rHRNR 656,268 GRAGSGYGHSSSHGQAGSGSGRSSSRGPY
rHRNR3s91.2604 saficsGsGHssGYGafGsRsGasSRGERAGSssGsssHYGafGsGSRsSGHGR
rHRNR;s76.2707 GFG‘SSSGQSS@WWGSGSRQSSG.GRQGSGSGQSPSRGE.GSGYGW
GSGRSSSRGPYESRSGHssVFGQHESGSGHssAY
rHRNR2727.2850

5GQsSTFDQEGSSTGASSSYGHRGSGSSQsSGYGRAGAGSGQSLSHGRAGSGSGQsssYGafiGsGsGassGYsaficsGsGapaYsYCKGGSNADGGS
SGSYFLSFPSSTSPYEYVQEQRCYFYQ

SUMO3-His-tag MGHHHHAAGGMSEEKPKEGVKTENBRINLKvAGaBGsvvarkikRETPLSKLMKAYCERQGLSMRQIRFRFBGaPINETBTPAQLEMEBEBTIBVFQQQTGG

Residues cationic at pH 7, cationic only at acidic pH and anionic at pH >5 are colored blue, green and
magenta, respectively.
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Supplementary Table 2 | Tryptic soybean broth (TSB) inhibits P. aeruginosa sensitivity towards
HRNR656.2677 (HR 1-18).

AA-sequence Net Name LD90 LD100 Condition**
charge* (1g/ml) (ng/ml)
GRHGSGLGHSSSHGQHGSGSGR +6 HR 1-18, HRNR¢s6-2677 0.038 0.15 0% TSB
GRHGSGLGHSSSHGQHGSGSGR +6 HR 1-18, HRNR 26562677 1.18 9.38 1% TSB
GRHGSGLGHSSSHGQHGSGSGR +6 HR 1-18, HRNRs6-2677 37.5 >300 3% TSB
GRHGSGLGHSSSHGQHGSGSGR +6 HR 1-18, HRNR¢s6-2677 >300 >300 10% TSB

*At pH 5.5. **Sensitivity of P. aeruginosa ATCC 10145 was examined in 10 mM NaP/0.25%
glucose/pH 5.5. Residues cationic at pH 7 and cationic only at acidic pH are colored blue and green,

respectively. Representatives are shown (n=2).
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Supplementary Table 3 | P. aeruginosa-cidal activity of HR 1-18 and its variants.

AA-sequence Net Name n | LD90 LD100 Condition***
charge* (ug/ml) (ng/ml)
GRHGSGLGHSSSHGQHGSGSGR | +6 HR 1-18, HRNR 656.2677 7 | 0.038 0.15 pH5.5
BRHGSGLGHSSSHGQHGSGSGR | +6 HR 1-18-Leu 2 | 47 >300 pH5.5
GRHGSGEGHSSSHCEHGSGSGR +5 HR 1-18,L-G/Q-G 2 | 0.038 0.15 pH5.5
| GRHGGGEGHBBGHGEHGEGEGR | +6 HR 1-18,1-G/Q-G/65-6G 2 | 0038 0.15 pH5.5
| GHHGEBCEGHEEEHGEBHGECEGH | +6 HR 1-18,G+H 2 | <0.019 0.075 pH5.5
| GHHGEBGECHEEEHCEBHCEGECH | o HR 1-18,G+H 2 | >300 >300 pH7.3
| GRRGSGLGRSSSRGGRGSGSGR | +6 HR 1-18,4H-4R 2 | 0038 0.15 pH5.5
| GREGEBGCEBGREBERGGHGEGEGR | +6 HR 1-18,G+R 2 | <0.019 0.075 pH5.5
| GRRGSGEBGRSSSRGGRGSGSGR | +6 HR 1-18,4H-4R/L-G 2 | 0.038 0.15 pH5.5
| BRRESELBRSSSRESRSSESBR | +6 HR 1-18,4H-4R/9G-9S 2 | 015 1.18 pH5.5
| BEGEEGRHGSGLGHSSSHGQHGSGSGR | +6 Biotin-HR1-18 2 | >300/1.18** | >300 pH5.5

*At pH 5.5. **Antimicrobial paradox™®. ***Sensitivity of P. aeruginosa ATCC 10145 was examined in
10 mM NaP/0.25% glucose/pH 5.5 or pH 7.3. In AA-sequences, residues cationic at pH 7 and cationic
only at acidic pH are colored blue and green, respectively. AA replaced by Gly, Arg, Ser or Leu or
biotinylated are colored magenta. Note the increase of the LD in a Leu-mutant of HR1-18 (colored

yellow) and the loss of antimicrobial activity in a Gly- and His-containing HR1-18 mutant at neutral pH

(LD values colored blue and red, respectively). n: number of experiments.
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Supplementary Table 4 | P. aeruginosa-killing by HR1-17 mutants.

AA-sequence Name Net LD90 LD100
charge* | (pg/ml) | (pg/ml)
GRHGSGLGHSSSHGQHGSGSGRSSSRGPY | HR 1-17, HRNRgs6.2684 +7 0.038 0.15
_GIHGSGLGHSSSHGQHGSGSGRSSSRGPY HR 1-17R1-G, HRNRy6s6-2684 R2657G +6 0.038 0.3
GRHGSGLGHSSSHGQHGSGSGISSSRGPY HR 1-17R2-G, HRNRy6s6-268s R2677G +6 0.038 0.15
GRHGSGLGHSSSHGQHGSGSGRSSSIGPY HR 1-17R3-G, HRNR656-2684 R2681G +6 0.038 0.15-0.3
GRIGSGLGISSSIGQIGSGSGRSSSRGPY HR 1-174H-4G, HRNRg56-2684 all H vs G +3 75 >300

*At pH 5.5. Residues cationic at pH 7 and cationic only at acidic pH are colored blue and green,
respectively. Amino acids replaced in wild type HR1-17 by Gly are colored magenta. P. aeruginosa
ATCC 10145-cidal activity was examined in 10 mM NaP/0.25% glucose/pH 5.5. All data shown are

representatives (n=2).
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Supplementary Table 5 | P. aeruginosa-cidal activity of HR1-18 does not depend on its AA-sequence
and chirality.

AA-sequence Net Name LD90 LD100
charge* (ng/ml) | (ng/ml)
GRHGSGLGHSSSHGQHGSGSGR +6 HR 1-18, HRNRgs6-2677 0.075 0.59
GRpHpGSpGLoGHpSpSpSoHRGQoHRGSoGSoGRe | +6 (D)HR 1-18, HRNRgs6-2677 0.038 0.3
RGSGSGHQGHSSSHGLGSGHRG +6 rev-HR 1-18 <0.019 0.3
SLSSGHGSGHGHQRGGHRSGSG +6 scr-HR 1-18 <0.019 0.15

*At pH 5.5. Residues cationic at pH 7 and cationic only at acidic pH are colored blue and green,
respectively. P. aeruginosa ATCC 10145-cidal activity was examined in 10 mM NaP/0.25% glucose/pH

5.5. Data are representatives (n=3).
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Supplementary Table 6 | HRNR peptides and its mutants are P. aeruginosa-cidal CIDAMPs.

AA-sequence Net charge* Name n LD90 LD100 Condition***
(ng/ml) (ug/ml)
QSPSY +0 HR 2-3, HRNR 11371141 1 | >300 >300 pH5.5, 1% TSB
SSSSR +1 HR 1-9, HRNR 75 2681 1 | >300 >300 pHS5.5, 1% TSB
SGQSSR +1 HR 1-2, HRNR 102615 1 | >300 >300 pH5.5, 1% TSB
SSSRGPY +1 HR 1-10, HRNR s 2684 1 | >300 >300 pH5.5, 1% TSB
QSPSYGR +1 HR 2-6, HRNR1137.1143 1 | >300 >300 pH5.5, 1% TSB
SGQSSRGER +1 HR 1-3, HRNRg10.2615 1 | >300 >300 pHS5.5, 1% TSB
GSGSRQSPSY +1 HR 2-2, HRNRy13.1141 1 | >300 >300 pHS5.5, 1% TSB
QGSGSGQSPSR +1 HR 1-6, HRNR 645 2655 1 | >300 >300 pH5.5, 1% TSB
QSSGHGR +2 HR 1-5, HRNR 6352642 1 | >300 >300 pH5.5, 1% TSB
HGSGSGR +2 HR 2-9, HRNRy144.1150 1 | >300 >300 pHS5.5, 1% TSB
GSGSRQSPSYGR +2 HR 2-8, HRNR 13 1143 1| 375 >300 pH5.5, 1% TSB
QGSGSGQSPSRGR +2 HR 1-7, HRNR 645 2657 1 | >300 >300 pH5.5, 1% TSB
QSPSYGRHGSGSGR +3 HR 2-5, HRNR1137.1150 2 | >300 >300 pH5.5, 1% TSB
GSGSRQSPSYGRQGSGSGR +3 HR 2-4Q, HRNRy33, 1150 H1144Q 1 | >300 >300 pHS5.5, 1% TSB
GSGSRQSSGHGRQGSGSGQ +3 HR 1-16, HRNR 33 2651 1 | >300 >300 pH5.5, 1% TSB
QGSGSGQSPGHSQRGSGSRQSPSY +3 HR 2-1, HRNRy15.1141 1 | >300 >300 pH5.5, 1% TSB
GRHGSGSGQSSSYSPYGSGSGWSSSR +3 HRNR 422 2447 2 | 18.75/150%* >300 pH5.5, 1% TSB
GRHGSGSGQSSSYGPYGSGSGWSSSRGPY! +3 HRNRs52 1080 2 | 18.75/150** >300 pHS5.5, 1% TSB
GRHGSGSGQSSSYSPYGSGSGWSSSRGPY +3 HRNR34222a50 2 | 2.35/>300** >300 pH5.5, 1% TSB
RHGSGLGHSSSH +4 HR 1-27, HRNR gs7.2665 1 | 75-100* 1.18/300* pH5.5, 0.25% glucose
GRHGSGLGHSSSH +4 HR 1-37, HRNR 656 2668 2 | 938 >300 pH5.5, 0.25% glucose
HSSSHGQHGSGSGR +4 HR 1-38, HRNR gg4.2677 2 | >300/9.38** >300 pH5.5, 0.25% glucose
SRQSPSYGRHGSGR +4 HR 2-15, HRNR 11351145 S1148R 1|75 >300 pH5.5, 1% TSB
RQSPSYGRHGSGSGR +4 HR 2-14, HRNR 11361150 1 | 300 >300 pH5.5, 1% TSB
GSGSRQSPSYGRHGSGSGR +4 HR 2-4, HRNRy313.1150 4 | >300 >300 pH5.5, 1% TSB
SRQSPSYGRHGSGSGR +4 HR 2-13, HRNR 1135 1150 1 | >300 >300 pH5.5, 1% TSB
GSRQSPSYGRHGSGSGR +4 HR 2-12, HRNR1134. 1150 1 | >300 >300 pH5.5, 1% TSB
GSGSRQSSSYGRHGSGSGR +4 HR 2-4S, HRNRy13; 1150 P1139S 2 | 150 >300 pHS5.5, 1% TSB
GSGSRQSLSYGRHGSGSGR +4 HR 2-4L, HRNR13351150 P1139L 1|75 >300 pH5.5, 1% TSB
HGSSSGSSSHYGQHGSGSR +4 HR 1-4, HRNR 192637 1 | 150 >300 pH5.5, 1% TSB
SQHGSGSGHSSGYGQHGSR +4 HR 1-1, HRNR 5012600 1 | >300 >300 pH5.5, 1% TSB
GRHGSGSGQSSSYGPYRSGSGWSSSRGPY! +4 HRNR1013 1041 2 | 1.18/75** >300 pH5.5, 1% TSB
RHGSGLGHSSSHGQH +5 HR 1-26, HRNRy657.2671 2 | 0.3/150** >300/2,35 pH5.5, 0.25% glucose
GRHGSGLGHSSSHGQH +5 HR 1-25, HRNR s6.2671 2 | 03 4.7 pH5.5, 0.25% glucose
HSQRGSGSRQSPSYGRH +5 HR 2-16, HRNRy 158 1144 2 | 0.59/300** 37.5 pH5.5, 0.25% glucose
GSGSRQSPSRGRHGSGSGR +5 HR 2-4R, HRNR11301150 Y1141R 2 | 37.5/300** >300 pH5.5, 1% TSB
GSGSRQSPSHGRHGSGSGR +5 HR 2-4H, HRNRy335 1150 Y1141H 2 | 75 >300 pHS5.5, 1% TSB
HGSGLGHSSSHGQHGSGSGR +5 HR 1-8, HRNRygss.2677 1 | 18.75/>300** >300 pH5.5, 1% TSB
HGSGLGHSSSHGQHGSGSGR +5 HR 1-8, HRNRyg55.2677 1| 47 >300 pH5.5, 0.25% glucose
HGSRSGQSSRGERHGSSSGSSSH +5 HR1-11, HRNR 6062628 2 | 0075 2.35 pH5.5, 0.25% glucose
GSGSRQSPSYGRHGSGSGRSSSSGQH +5 HR 2-11, HRNRy335 1157 2 | 375 >300 pHS5.5, 1% TSB
GRHGSGSGHSSSHGQHGSGSGR +6 HRNR,186 2507 2 | 0.15/75*%* 4.7-9.37** pH5.5, 0.25% glucose
GRHGSGLGHSSSHGQHGSGSGR +6 HR 1-18, HRNR gs6.2677 7 | 0.038 0.15 pH5.5, 0.25% glucose
LRHGSGLGHSSSHGQHGSGSGR +6 HR 1-18-Leu, 2 4.7 >300 pH5.5, 0.25% glucose
LGHSSSHGQHGSGSGRSSSRGPYESRLGH +6 HR 1-36, HRNR gg3.2650 2 | 015 2.35 pH5.5, 0.25% glucose
GRHGSGLGHSSSHGQHGSGSGRSSSRGPY +7 HR 1-17, HRNR s6.2684 2 | 0.038 0.15 pH5.5, 0.25% glucose
GHKSSSGQSSGY TQHGSGSGHSSSYEQHGSRSG +8 HRNRy33.994 2 | 03 235 pH5.5, 0.25% glucose
QSSRSEQHGSSSGSSSSYGQHGSGSRASL
GHGRQGSGSRQSPSHVRHGSGSGHSSSHGOHGS +9 HRNR s 361 2 | 015 0.59 pH5.5, 0.25% glucose
GSSYSYSRGHYESGSGQTSGFGQHESGSGQSSGY
LGHGQHGSGSGQSPSPSRGRHGSGSGQSSSYGP +9 HRNRggs.1056 2 | 03 2.35 pH5.5, 0.25% glucose
YRSGSGWSSSRGPYESGSGHSSGLGHRER
SQHKSSSGQSSGYSQHGSGSGHSSGYGQHGSRSG +10 HRNR237.204 2 | 03 2.35 pH5.5, 0.25% glucose
QSSRGBRHRSSSGSSSSYGQHGSGSRQSL

*At pH 5.5. **Antimicrobial paradox™®. ***Sensitivity of P. aeruginosa ATCC 10145 was examined in
10 mM NaP. Residues cationic at pH 7, cationic only at acidic pH, anionic and mutated are colored
blue, green, magenta and yellow, respectively. Note the marked increase of the LD value when a
selected AA is replaced in defined HRNR-peptides (LD values colored in yellow). n: number of

experiments.

38




Supplementary Table 7 | IDPRs of FLG-2, FLG and Repetin are P. aeruginosa-cidal CIDAMPs.

AA-sequence Name n | Net LD90 LD100
charge* | (ug/ml) (ng/ml)

TAGRRGSGH FLG-2;097-2105 1| +3 >300 >300
GSRTAGRRGSGH FLG-22094.2105 1] +4 >300/2.35** | >300
HAHSGHGQSTQR FLG-2,082-2093 2 +4 0.15 2.35
HTHSGHTHGQSGSQHGESES ! 1HBR FLG-21515 1530 2| +a 0.075 0.59
HAHSGHGQSTQRGSR FLG-22082-2006 2| 45 0.15 1.18
HTHSGHTHGQAGSHYPESGSSVHER FLG-21965.1953 2| +5 0.038 0.3
HTHSGHAHGQAGSQHGESGSSVHER FLG-22044-2068 1] +5 0.038 0.3
HTHSGHTHGQARSQHGESES 1 VHER FLG-21742 1766 2| 45 0.038 0.15
THEREQSHQRRBRQTHEBKQNRQR RPTN747.770 2] +5 0.3 150
HGQSTQRGSRTAGRRGSGH FLG-22087-2105 2| +6 0.075 1.18
HAHSGHGQSTQRGSRTAGR FLG-22082-2100 2| +6 0.038 0.3
HAHYGYGQSTQRGSRTTGRRGSGH FLG-22232.2255 2| +7 0.075 0.59
QGSHHEQSVNRSGHSGSHHSHT TSQGR FLGsas.554 2| +7 0.15 0.59
HTHSGHTHSQARSQHGESESTVHKR FLG-21804.1918 2| +7 0.038 0.3
HAHSGHGQSTQRGSRTAGRRGSGH FLG-22082-2105 2| +8 <0.038 0.075

*At pH 5.5. **Antimicrobial paradox™®. Residues cationic at pH 7, cationic only at acidic pH and
anionic are colored blue, green and magenta, respectively. Sensitivity of P. aeruginosa ATCC 10145

was tested in 10 mM NaP/0.25% glucose/pH5.5. n: number of experiments.
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Supplementary Table 8 | CIDAMPs with S. aureus ATCC 6538-cidal activity

AA-sequence Name Net n | LD90 LD100 Condition**
charge* (ng/ml) (ng/ml)
GRHGSGLGHSSSHGQHGSGSGR | HR 1-18, HRNRyss6.2677 +6 2 | >300 >300 pH5.5
—IRHGSGLGHSSSHGQHGSGSGR HR 1-18-Leu G2656Leu +6 2 | 300 >300 pH5.5
GRRGSGLGRSSSRGGRGSGSGR | HR 1-18,4H-4R +6 2 | 150 >300 pH5.5
GRRGSGLGRSSSRGGRGSGSGR | HR 1-18,4H-4R +6 2| 9.375 >300, max.killing: 98.8% | pH7.0
GRRGSGIGRSSSRGGRGSGSGR HR 1-18,4H-4R/L-G +6 1 | >300 >300 pH5.5
GRRGIGIGR-RGIRGIGIGR HR 1-18,G+R +6 1 | >300 >300 pH5.5
IRRISILSRSSSR.RISISIR HR 1-18,4H-4R/9G-9S +6 1| 150 >300 pH5.5
IRRISILSRSSSR.RISISIR HR 1-18,4H-4R/9G-9S +6 2|75 >300 pH7.2
GRRGGRGGRGRGR GR13 +6 2|75 >300 pH5.5
GRRGGRGGRGRGR GR13 +6 1|75 >300 pH7.0
SHHRCCRSHRCRR LCE-3Bse.s +8 2 | 0.075 >150, max.killing: 99.3% pH5.5
SHHRHFRSHQCRR LCE-3Css.67 +8 2 | 2.35 >150, max.killing: 97.7% pH5.5
SHHRHFRSHQCRRQRSNSCIR LCE-3Css.75 +9 2 | 0.59 >150, max.killing: 99.4% | pH5.5
SHHRPRLFHRRRH LCE-2B4.46 +9 2] 1.18 >150, max.killing: 97.4% | pH5.5

*At pH 5.5. ** S. aureus ATCC 6538 sensitivity was examined in 10 mM NaP/0.25% glucose/pH5.5, pH

7.0 or pH 7.2. Residues cationic at pH 7 and cationic only at acidic pH are colored blue and green,

respectively. Amino acids in HR1-18 replaced by Gly, Arg, Ser or Leu are colored magenta. Note the

higher antimicrobial potency of selected CIDAMPs at neutral pH (shaded) and the highest potency of

the “Late-Cornified-Envelope (LCE) protein” fragment LCE-3Bs.65 at acidic pH (bold). n: number of

experiments.
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Supplementary Table 9 | S. aureus ATCC 6538 -bactericidal

activity of S-palmitoylated HRNR-

CIDAMPs.
AA-sequence Name n | Net LD90 LD100 Condition***
charge | (ug/ml) (ng/ml)
GQHGSSSGHSSTHGQHGSTSGQSSSC-Pal™ HRNRsg 623 2| +4 2.35 >150 pH5.5, 0.25% glucose
GQHGSSSGHSSTHGQHGSASGQSSSC-Pal™ HRNR 0042029 2| +4 0.59 >150/75** pH5.5, 0.25% glucose
Pal-CGQHGATSGQSSSHGQHGSGSSQSSR HRNRGg;3.648 2| +4 2.35 >150 pH5.5, 0.25% glucose
Pal-CGQHGATSSGQSSSHGQHGSGSSQSSGYGR HRNR1089.1117 2| +4 >150 >150 pH5.5, 0.25% glucose
GRHGSGSGQSSGFGHHESSSWQSSGC-Pal™ HRNR1389.1414 2| +4 1.18 18.8 pH5.5, 0.25% glucose
SGHSSVFGQHISGSGHSSAYSQHGSGSGHFC-PaI* HRNR1745.1778 2| +4 0.3 9.38 pH5.5, 0.25% glucose

*amide, **antimicrobial paradox®®. ***Antimicrobial activity was examined in 10 mM NaP. Residues

cationic at pH 7, cationic only at acidic pH, anionic and S-palmitoyl-Cys are colored blue, green,

magenta and yellow, respectively. Hydrophobic residues are shaded grey. n: number of experiments.

41




Supplementary Table 10 | Sensitivity of Corynebacterium simulans and P. aeruginosa towards

selected FLG- and HRNR-derived CIDAMPs

AA-sequence

Name

Net

LD90

LD100

LD90

LD100

charge* C. simulans C. simulans P. aeruginosa | P. aeruginosa
(ng/ml) (pg/ml) (pg/ml) (pg/ml)
QGSHHEQSVNRSGHSGSHHSHTTSQGR FLGsas.554 1/2 +7 >150 >150 0.15 0.59
HTQNSSSGQAASSHEQAR FLGega701 1/1 +3 >150 >150 >300 >300
QSGTRHETSSGGQAASSQEQAR FLGiespt67a | 1/1 | +1 >150 >150 >300 >300
QSGTHHAENSSGGQAASSHEQAR FLGysorams | 1/1 | +2 >150 >150 >300 300
QSGTRHTQTSSGGQAASSHEQAR FLGaersoear | 1/1 +3 >150 >150 >300 >300
QSGTRHAETSSGGQAASSHEQAR FLGsyrzzoes | 1/1 | +2 >150 >150 >300 300
SQHKSSSGQSSGYSQHGSGSGHSSGYGQHGSRSGQSSR | HRNRys0e | 2/1 +11 1.18 >150/37.5%* | 0.3 2.35
| GBRHRSSSGSSSSYGQHGSGSRQSL
GHGRQGSGSRQSPSHVRHGSGSGHSSSHGQHGSGSSYS | HRNRygsse: | 2/1 +10 0.59 75/9.375%* 0.15 0.59
YSRGHYESGSGQTSGFGQHESGSGQSSGY
GHKSSSGQSSGYTQHGSGSGHSSSYEQHGSRSGQSSRS | HRNRgizoee | 1/1 +8 4.7 >150 0.3 2.35
| EOHGSSSGSSSSYGQRGSGSRQSL
LGHGQHGSGSGQSPSPSRGRHGSGSGQSSSYGPYRSGS | HRNRogsaoss | 1/1 +8 47 >150 0.3 2.35

GWSSSRGPYESGSGHSSGLGHRESR

*at pH 5.5. **antimicrobial paradox™®. Residues cationic at pH 7, cationic only at acidic pH and

anionic are colored blue, green and magenta, respectively. Sensitivity of P. aeruginosa ATCC 10145

towards the peptides was tested at pH 5.5 and towards Corynebacterium simulans DSM 44415 it was

tested at pH 6.0 in 10 mM NaP/0.25% glucose. n: number of experients.
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Supplementary Table 11 | Palmitoylated or myristoylated CIDAMPs containing Arg, His, Lys, Dab or

Dap as cationic AAs are bactericidal for P. aeruginosa ATCC 10145

AA-sequence Name n | LD100 (png/mL) LD90 Condition
(ng/mL)

Pal-GRHGSGLGHSSSHGQHGSGSGR Pal-HR 1-18, Pal-HRNR 562677 2 | 0.59 0.075 pH5.5, 0.25% glucose
Myr-GRHGSGLGHSSSHGQHGSGSGR Myr-HR 1-18, MyrHRNR¢s6.2677 1|03 0.075 pH5.5, 0.25% glucose
Pal-GRRGSGLGRSSSRGQRGSGSGR Pal-HR 1-18-HR 2 | 0.59 0.038 pH5.5, 0.25% glucose
Pal-GRRGSGLGRSSSRGQR GSGSGR Pal-HR 1-18-HR 1|47 1.18 pH7.3, 1% TSB
Pal-HGSRSGQSSRGERHGSSSGSSSH HR 1-11, HRNR2g06-2628 2103 0.075 pH5.5, 0.25% glucose
Pal-RGSRSGQSSRGERRGSSSGSSSR Pal-HR 1-11-3H3R 2 | 0.15 0.038 pH5.5, 0.25% glucose
Pal-RGSRSGQSSRGERR Pal-HR 1-11-2H2R-14 1| 0.15 0.038 pH5.5, 0.25% glucose
Pal-GHHGGHGGHGHGH Pal-GH13 11|03 0.075 pH5.5, 0.25% glucose
Pal-GRRGGRGGRGRGR Pal-GR13 11|03 0.038 pH5.5, 0.25% glucose
Pal-GRpRpGGRpGGRprGRpGRp (D)-Pal-GR13 11|03 0.075 pH5.5, 0.25% glucose
Pal-GRRGGRGGRGR Pal-GR11 2|03 0.075 pH5.5, 0.25% glucose
Pal-GRRGGRGGR Pal-GR9 1| 0.59 0.038 pH5.5, 0.25% glucose
Pal-GRpRpGGRpGGRp (D)-Pal-GR9 1| 0.59 0.038 pH5.5, 0.25% glucose
Pal-GRRGGR Pal-GR6 11|47 1.18 pH5.5, 0.25% glucose
Pal-GRGR Pal-GR4 2 | 9.375 2.35 pH5.5, 0.25% glucose
Pal-GRpGRp Pal-(D)-GR4 1 | 150 18.75 pH5.5, 0.25% glucose
Pal-GKKGGKGGKGKGK Pal-K-GR13 1| 0.15 <0.019 pH5.5, 0.25% glucose
Pal-GOOGGOGGOGOGO Pal-Orn-GR13 11|03 0.075 pH5.5, 0.25% glucose
Pal-GKGK Pal-GK4 2 | 9.375 2.38 pH5.5, 0.25% glucose
Pal-GKpGKp Pal-(D)-GK4 1|47 1.18 pH5.5, 0.25% glucose
Pal-GOGO Pal-GO4 1 | 18.75 2.35 pH5.5, 0.25% glucose
Pal-GOpGOp Pal-(D)-GO4 1| 9.38 1.18 pH5.5, 0.25% glucose
Pal-GlyDabGlyDab Pal-G-Dab4 1| 9.38 2.35 pH5.5, 0.25% glucose
Pal-GlyDapGlyDap Pal-G-Dap4 2 | 9.38 2.35 pH5.5, 0.25% glucose
Pal-GRRGSGLGRSSSR Pal-HR 1-18-3H3R-GR13 2 | 47 0.59 pH5.5, 0.25% glucose

Residues cationic at pH 7, cationic only at acidic pH and anionic at pH 7 are colored blue, green and

magenta, respectively. Dab: L-2,4-Diaminobutyric acid, Dap:L-2,3-Diaminopropionic acid. n: number

of experiments.
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Supplementary Table 12 | Late cornified envelope protein (LCE)-peptide fragments and its

palmitoylated derivatives are potent and efficient S. aureus-cidal antimicrobials.

AA-sequence Name Net LD100 LD90 Condition
Charge’ (ug/mL) (ug/mL)

SHHRCCRSHRCRR LCE-3Bse.68 +8 >150, max.killing: 99.3% | 0.075 pH5.5, 0.25% glucose

SHHRHFRSHQCRR LCE-3Css.67 +8 >150, max.killing: 97.7% 2.35 pH5.5, 0.25% glucose

SHHRHFRSHQCRRQRSNSCIR LCE-3Css.75 +9 >150, max.killing: 99.4% 0.59 pH5.5, 0.25% glucose
Pal-SHHRCCRSHRCRR Pal- LCE-3Bsg.63 +8 0.15 <0.019 pH5.5, 0.25% glucose
Pal-SHHRHFRSHQCRR Pal- LCE-3Css.67 +8 0.3 0.038 pH5.5, 0.25% glucose
PaI—SHHRHFRSHQCRRQRSNSCIR Pal- LCE-3Css.75 +9 0.59 0.15 pH5.5, 0.25% glucose

Residues cationic at pH 7, cationic only at acidic pH and anionic are colored blue, green and magenta,

respectively. *: at pH 5.5. Representatives are shown (n=2).

44




Supplementary Table 13 | Antimicrobial activity spectrum of Palmitoyl-HR1-18.*

*AA-sequence: Pal-GRHGSGLGHSSSHGQHGSGSGR. Sensitivity of bacteria towards Pal-HR1-18 was

tested in a CFU assay system in 10 mM NaP, depending on the microbe, at pH 5.5, 6.5 or pH 7.3,

Microorganism n LD100 LD90 Conditions
(ng/mL) | (ng/mlL)

Burkholderia cepacia ATCC 25416 2 | >300 75 pH 7.3, 0.25% glucose
Burkholderia cepacia ATCC 25416 2 | >300 >300 pH 5.5, 0.25% glucose
Klebsiella pneumoniae ATCC 13883 1 1.18 0.3 pH 5.5, 0.25% glucose
Prevotella oralis ATCC 33321 1 | >300 37.5 pH 6.5, 0.25 % glucose
Prevotella oralis ATCC 33321 2 150 18.75 pH 7.3, 1% TSB
Pseudomonas aeruginosa ATCC10145 2 0.59 0.075 pH 5.5, 0.25% glucose
Clostridium perfringens ATCC 13124 1 | 375 18.75 pH 7.3,1%TSB
Clostridium perfringens ATCC 13124 1 |75 37.5 pH 5.5, 0.25% glucose
Clostridium perfringens ATCC 13124 1 18.75 4.7 pH 7.3, 0.25% glucose
Propionibacterium acnes ATCC 6919 1 | 0.59 0.3 pH 5.5, 0.25% glucose
Propionibacterium acnes ATCC 6919 1 4.7 1.18 pH 7.3, 1% TSB
Propionibacterium acnes ATCC 6919 1 | 235 0.59 pH 7.3, 0.25% glucose
Staphylococcus aureus ATCC 6538 2 | 375 1.18 pH 5.5, 0.25% glucose
Staphylococcus aureus ATCC 6538 1 | >300 >300 pH 7.3, 1% TSB
Staphylococcus epidermidis ATCC 14990 1 | >300 >300 pH 7.3, 1% TSB
Streptococcus pneumoniae ATCC 33400 2 9.37 2.35 pH 6.5, 0.25% glucose
Streptococcus pneumoniae ATCC 33400 1 37.5 9.38 pH7.3,1%TSB
Streptococcus pneumoniae ATCC 33400 1 4.7 2.35 pH 7.3, 0.25% glucose
Streptococcus pyogenes ATCC 12344 2 0.59 0.15 pH 6.0, 0.25% glucose
Streptococcus pyogenes ATCC 12344 1 9.38 9.38 pH 7.3,1%TSB
Streptococcus pyogenes ATCC 12344 1 0.3 0.15 pH 7.3, 0.25% glucose

which contained 0.25% glucose and 1% TSB, respectively. n: number of experiments.
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Supplementary Table 14 | Antimicrobial activity spectrum of Palmitoyl-HR1-18HR.*

Microorganism n | LD100 LD90 Conditions
(rg/mL) | (pg/mL)

Burkholderia cepacia ATCC 25416 2 | 150 75 pH 7.3,1% TSB
Burkholderia cepacia ATCC 25416 2 | 300 75 pH 7.3, 0.25% glucose
Prevotella oralis ATCC 33321 1|75 37.5 pH7.3,1%TSB
Pseudomonas aeruginosa ATCC10145 1 (4.7 1.18 pH7.3,1%TSB
Pseudomonas aeruginosa ATCC10145 2 | 0.59 0.038 pH 5.5, 0.25% glucose
Clostridium perfringens ATCC 13124 1| 9.375 4.7 pH 7.3, 0.25% glucose
Propionibacterium acnes ATCC 6919 1| 47 1.18 pH 7.3, 1% TSB
Staphylococcus aureus ATCC 6538 2| 47 0.3 pH 5.5, 0.25% glucose
Staphylococcus aureus ATCC 6538 1| 9.38 1.18 pH7.3,1%TSB
Streptococcus pneumoniae ATCC 33400 | 1 | 9.38 9.38 pH 7.3, 0.25 % glucose
Streptococcus pyogenes ATCC 12344 1|03 0.15 pH 7.3, 0.25 % glucose

* AA-sequence: Pal-GRRGSGLGRSSSRGQRGSGSGR. Sensitivity of bacteria towards Pal-HR1-18HR was
tested in a CFU assay system in 10 mM NaP, depending on the microbe, which contained 0.25%

glucose and 1% TSB, respectively, at pH 5.5 or pH 7.3. n: number of experiments.
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Supplementary Table 15 | Results of a CIDAMP-MIC*-screening at CO-ADD

fnLy

LCE2878- | cpunnesy | 73200 8%) | 232 2 1%) | »321175%) »320e5.0%) | #3240%) 52
8 >32(16.5%) | »32(318%) | 32 (307%) | -32(108%) | +32(200%) | ~32{33%) | ~32(7.0%)
LCESBH0- | oovoneas | >320228W) | va2izs7w [ sa2imamy | szem | ss2esaw | sa2cesw) | Eissen) o
68 =3TOIT5%) | *32(24.1%) | =32 286%) | 32(116%) | 2320305%) | =32(01%1 | B{I042%)
LCEMCES. SAEIB0%) | 232(Z30%) | 32 (06%) | s32e0ow | S2aTd%) | sX2A2%) B {07 8%}
& CONTEN | Ladgi2ew) | =22 (103 | a2 3% | sadciiaw) | -a2ew) | -a2p3TH) | iioade) Bl
LCE3CS5- | coqarmas | =321005.5%) | =32257%) | =32g7am) | =52(04%) | »32¢d1sm) | =520100%) | 4(1058%) 52
75 =32 (11.7%) | >320208%) | 52 (17.6%) | ~32eap%) | ~32@53%) | M%) | 40SA%) -
R oo | SR | B | Sl | S | s | ey | jmm | =
PabHR.1.11. BETE%) | =32(07w) | 8 ERAE meny | iEEEeR) | -2peaw | WiiTa%) 3
R4 | CORTEN &m 32 (38.7%) 4%} 3esan) | Biam) | ~2017%) | a(i08s%) e
Aoy | a2iEien) [ 26 B@EBYE) | 05/08%) | 4:04%) | 035 (1062%)
puckis | cors | 4ERER | SIBISE | 2000n | BEPhe |Someen| fmin |0Eheem| =
=32 (5% | =32 (254%) | ST (60%) | *32(134%) | 32 (B40%) *32[5.7%) =32 (0.%) =
PaGRI CUIITSI | 3o pas.am) | »3221.3%) | ~32(20.1%) | ~32(12o%) | 32 (Woam) | =32 2T =32 (10.3%) i
22042 | 321820} | A2qE2AN) | =325.8%) (BT 4% J2(TEa%) | Z(039%) ,
rora | corrse | TEASEN | ORI | Bt | e [FERa s e e e
23215740 | 320150y | =32 155%) | =32(e8%) 2% | swerze | 1i0e0%)
Pacomd | corsrsar | SIEUSTH | SRS | SB RSN | e | Shesn) | demiam | duosss 2
PalLCE- *32(150%) | *32 (209%) | *32 (15.2%) | *32(101%) | *32(T1.3%) 1B E3N) | 20103.9%) 3
305567 007542 | S50 tor ) | ma2(302w) | 232 (250w} | s32(inem) | ~32(500%) _|s_g§m Tlioron) e
Pal-LCE- 3247 2%) | =32430.1%} | =32 (11.5%) | =32(105%) [ 18 1i08A%) | D25(105.7%)
3856.88 CONITSA3 | D33 (8.ow) | 232 (23.0%) | ~32 (303%) | 232 (126%) 18 Em! I{083%) | 0325 ﬂng.“\] a2
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GR13 CO1ITI0 | 3 tenzm) | ~3ziraen | 18 ~32206%) | 32064%) | -3zioen | S2010%) il
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18 >32(00%) | *281% | >Ram | >now | R0 | 200% | 3262% | -12008%)

Fal HR1-
1% CO42188

HR1-11 cotazigo | TILMAN) | SI2(03%) | 232(31%) | >32(Ta%) | =32102%) | 32(153%) | :32(08%) | *32(41%)
Paim S32(B.3%) | »32(5E%) | >3Z(BE%) 232 (5A%) =32 {3E%) 32 {4.4%) SITA%) | 32 (202%)
FalHR1- Cofgziey | 321382%) | =32(sEw) | B(#4%) S32(115%) | *I2(151%) | 32T51%) (14 1% =12 (7.2%)
11-3H3R 32(956%) | +32008%) | BUI022%) | 32005%) | F320188%) | =320197%) | 32iME%) | s3z(eem)

IDPAGRY | mpyaoges | B190.8%) | 320805%I1 | 4097.6%) 16 (97 5%) 2(86.8%) 4 [98.7%) 2{1118%) =32 (8.2%)
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GR13 320E.0%) | 3T (LE5%) | 32 (955%) 32{08.1%) 32 (922%) 32 (38.8%) 32 (108 5%) =32 (37.5%)

232 (185%) [ 3200w | s32ETR) | =32iesw) | 3zeaw | asmoam) | 32gsawy | >3
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Pakk- 4204 16 (103.3%] | =32 (80.1%) | 32 (100.6%) 32 (100.1%) 32 098.4%) 32 (p1%) 32 (BT 0%} *3T (I TH)
GR13 18 (100.7%) | ~3T(485%) | 32(100.1%) 3T (1004%) *37 (58 6% 32 (90.9%) 32(§1.3%) *32 {18 8%)
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GR13 3 3e%) | =3e553%) | mean) | rmasn) | 2845 =32 {15.1%}

BCPak | oo | 180018%) | S2m2a%) | 3206%) | 32ETI% | 4E81% 4 (3RE%) 2(em) | =320351%)
GR13 20T 4%} 32 (97.3%) 32 e27%) 28T A% 4004.8%) 4 (98.8%) 2%} =3 (4015}

*32 (38%) =32 (0.4%) *32 (B4%) *32{8.7%) *3Z{11.27%) | =32 (18.3%) =32 (27%} *32 (34 £%)
*IT(ITA%) | »32(8.1%) *32 (29%) *32 (B.6%) *32{11.2%) *32 (5.7%) *32(-3.8%) *32 (24.9%)

»E2(148%) | #32(30%) | *32(78%) *32(8.5%) | »32(158%) | »32(10.4%) *32 (-15%) 32 (8.8%)
*32(20.4%) | »32(8.0%) | »32{10.3%) *32(7.3%) *32{15.3%) =32 (0.7%) 32 (-§.4%) >32 (8.8%)

LCE1B 78-
B3 [~ F Frrr

AT | covazzae

=32(12.7%) | *3z(aEN) 32 (BA%) =32 (8.3%) 3Z2(180%) | =32 (23.8%) 232 (4.3%) *32 (18.2%)

LCEIA 80
&0 COMIIT | Laziadm) | =32(75%) | »2209%) | =32(a0%) | >32(128%) | >32(138%) | *32¢130%) | s32(e6%w)

LCE3C Cotazzy | TRROTR) | =32 (4 5%) *32 (7 9%) 32 (138%) | =32(120%) | »32 (1T6%) =32 - 0% =32 (20.0%)
5556 =3N2%) | FI2(BTR) | *32(180%) =32 (8.2%) *32(58%} *32018.5%) =32 (5.1%) >32 (24.0%)

=32 (2 6%) 32 (0.3%) >32(8.7%) =32 {R.1%) #32 (15.5%) *32 (-D8%) *32 (39.8%)
*ITLIN) | *I208.3%) *32(5.2%) *32 (5.1%) 32 (T.8%) *32 (-1.5%) 32 (234%)

LoEn 32 (10%)
5544 COMITR | 33 (7

" Minimal inhibitory concentration (MIC) values were determined using the broth microdilution
susceptibility test according to the CLSI (Clinical and Laboratory Standards Institute) guidelines in
Mueller-Hinton (MH) broth on 5 x 10°> CFU/mL. They were defined as the lowest peptide
concentration that prevented visible bacterial growth after incubation for 18 h at 37 °C. Results are
from “Community for Open Antimicrobial Drug Discovery, CO-ADD”. Further details of the screening

experiments are available from http://www.co-add.org/file/co-add-workflowscreeningpdf-0.
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Supplementary Table 16 | Structures of CIDAMPs tested at conditions recommended by CLSI.

Name AA-sequence

LCE-2B 74-86 S

LCE-3B 56-68 SHHRCCRSHRCRR

LCE-3C 55-67 S QCRR

LCE-3C 55-75 S E QCRRQRSNSCDR
Pal-HR 1-18-HR Pal-GRRGSGLGRSSSRGQRGSGSGR
Pal-HR-1-11-2H2R-14 PaI—RGSRSGQSSRGIRR
Pal-GR13 Pal-GRRGGRGGRGRGR
Pal-GR9 Pal-GRRGGRGGR

Pal-GR4 Pal-GRGR

Pal-G-Dap4 Pal-GDapGDap

Pal-LCE-3C 55-67

Pal-LCE-3B 56-68

S-Pal-HRNR 1748-1778

SGHSSVFGQHESGSG SSAYSQIGSGSGIFC—PaI—NHZ

Pal-HR 1-18 GR13

Pal-GRRGSGLGRSSSR

Pal-HR1-18 Pal-GRHGSGLG GQHGSGSGR
Myr-HR1-18 Myr-GRHGSGLG GQHGSGSGR
HR-1-11-Palm Pal-HGSRSGQSSRGERHGSSSGSSS
Pal-HR-1-11-3H3R Pal-RGSRSGQSSRGERRGSSSGSSSR
(D)—PaI—GR13 Pal-GRDRDGGRDGGRDGRDGRD
(D)-Pal-GR9 Pal-GRoRoGGR3GGRy

(D)-Pal-GR4 Pal-GRyGRgy

(D)-Pal-GK4 Pal-GKpGKp

(D)-Pal-GO4 Pal-GOyGO,

Pal-HR-1-18-3H3R-GR13

Pal-GRRGSGLGRSSSR

HRNR 1389-1414-S-Pal

GRHGSGSGQSSGFGHHESSSWQSSGC-Pal-NH2

Pal-GDab4 Pal-GDabGDab

PalGR6 Pal-GRRGGR
Pal-OrnGR13 Pal-GOOGGOGGOGOGO
Pal-GK4 Pal-GKGK

S-Pal-HRNR2004-2029

GQHGSSSG GQHGSASGQSSSC-Pal-NH2

Pal-K-GR13

Pal-GKKGGKGGKGKGK

Pal-GR11

Pal-GRRGGRGGRGR

C-Pal-GR13

GRRGGRGGRGRGR-C-Pal-NH2

8 C-Pal-GR13

GRRGGRG-C-Pal-GRGRGR

LCE1B 78-88

LCE2A 70-82

LCE3A 50-60

LCE3C 55-66

LCE3D 55-64

Residues cationic at pH 7, cationic only at pH < 6, and anionic at pH 7 are colored blue, green and

magenta, respectively. Dab:L-2,4-Diaminobutyric acid, Dap:L-2,3-Diaminopropionic acid.
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Supplementary Table 17 | HRNR-primer-sequences used in this study

Name Primer Sequence A.-T. D.-T:

pSu-hr3-a-2576-f (Bsal) AAGGTCTCAAGGTGGCTTTGGTCACCACGAGT 60°C  79,1°C
pSu-hr3-b-2591-f (Bsal) AAGGTCTCAAGGTAGTCAGCATGGGTCTGGCT 60°C  77,1°C
pSu-hr3-c-2638-f (Bsal) AAGGTCTCAAGGTCAGTCTTCGGGCCACGGC 62°C  82,3°C
pSu-hr3-d-2656-f (Bsal) AAGGTCTCAAGGTGGCCGACATGGGTCCGGT 62°C  83,7°C
pSu-hr3-e-2658-f (Bsal) AAGGTCTCAAGGTCATGGGTCCGGTTTGGGG 60°C  81,6°C
pSu-hr3-a-2707-r (BamHI) AAGGATCCTTAGTAAGCAGAGGAATGTCCTG 60°C  70,8°C
pSu-hr3-b-2684-r (BamHIl) AAGGATCCTTAATATGGGCCACGGCTGGAA 60°C  77,4°C
pSu-hr3-d-2618-r (BamHIl) AAGGATCCTTATCGTTCACCCCTAGATGACTG 64°C  73,5°C
pSu-hr3-e-2609-r (BamHI) AAGGATCCTTATCTAGAGCCGTGTTGTCCGT 62°C  73,9°C
pSu-hr3-f-2644-r (BamHI)  AAGGATCCTTAACGGGAGCCAGACCCATG 60°C  77,4°C
hr3-2662G-f GTCCGGTGGCGGGCACTCCTCCAG 72°C  82,1°C
hr3-2662G-r GTGCCCGCCACCGGACCCATGTCG 72°C  84,9°C
hr3-2629G-f CACGGTGGTCAGCATGGGTCTGG 68°C  76,7°C
hr3-2629G-r GCTGACCACCGTGGGAAGACGAACC 74°C  77,6°C
hr3-2603G-f CTGGCGGCGGACAACACGGCTC 68°C  80,3°C
hr3-2603G-r TGTTGTCCGCCGCCAGAGGAGTG 68°C  78,1°C
Su3-hr3-2684G-r (BamHI) AAAGGATCCTCAACCTGGGCCACGGCTGGAAGA 62°C  83,8°C
pESu3-hrnr-3-f (Fokl) AAGGGGATGAGCATGATTAGGTAAACTCCTACAAGGCGTCATC 62°C  80,3°C
pESu3-hrnr-244-r (Xhol) AAGGCTCGAGTCAGTAACCAGAGGACTGCCC 58°C  77,8°C
pESu3-hrnr-82-f (Fokl) AAGGGGATGAGCATGATTAGGTGTTCAGGCTCGTAATAAAATC 58°C  79,0°C
pESu3-hrnr-245-f (Fokl) AAGGGGATGAGCATGATTAGGTAGTCAGCATGGATCTGGC 56°C  81,8°C
pESu3-hrnr-478-r (Xhol) AAGGCTCGAGTCAGTAACCAGAGGAATGCTCT 56°C  75,1°C
HRNR-2591-f-CyBr (Sbfl) AACCCTGCAGGAGATGAGTCAGCATGGGTCTGGCT 74°C  83,6°C

A.-T.: Annealing temperature; D.-T.: Detection temperature. The complementary coding sequence is

underlined.
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