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1. HPLC and ESI-HRMS spectra for the new sequences 13-18

Sequences of the new peptides synthesized in this work.?

13
14
15
16
17

18

UKKLL
LUKI
UKLL
LUKL
KLUL
LKUL

1-Oct-Aib-Lys-Lys-Leu-Leu-NH2
1-Oct-Leu-Aib-Lys-Ile-NH>
1-Oct-Aib-Lys-Leu-Leu-NH>
1-Oct-Leu-Aib-Lys-Leu-NH:
1-Oct-Lys-Leu-Aib-Leu-NH2
1-Oct-Leu-Lys-Aib-Leu-NHa

aU, Aib: a-aminoisobutyric acid; 1-Oct: 1-octanoyl.
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Figure S1. HPLC profile acquired for peptide 13 UKKLL. Agilent Poroshell 120 4pm EC-

C18—column. Gradient: 20-80 %B in 18 min — Flow: ImL/min - Detection UV: 220 nm -
Rt=8.834 min; Purity=98%

Fabris - eluente: H20/ACN (50:50) + 0.1 %FA
FORMAGGIO -2023.03-16- UKKLL 30 (0.584) Cm (30:37-20:27)

5 o NH, Croruses
H H
[712.5489 N NH
']‘ NH,
0 O N
H I
y O
A NH,
C36H70NgOg
Exact Mass: 710,5418
1422.0769
356.2790
713.5533
[356.7807 [1424.0819
500.3950 694.5262
Jo

Figure S2. ESI-HRMS spectrum for peptide 13. [M+H]*ound = 711.5452 m/z; dimer
[2M+H]*found = 1422.0769 m/z; [M+2H]"*found = 356.2790 m/z.
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Figure S3. HPLC profile acquired for peptide 14 LUKI. Agilent Poroshell 120 4um EC-Cis—
column; Gradient: 20-80%B in 18 min, flow: 1 mL/min - Detection UV: 220 nm, Rt =11.030

min. Purity 91%

FORMAGGIO- 2023-03-20- LUKL2 61 (1.148) Cm (53:63-14:24) 1: TOF MS ES+
583.4600 1.16e8
100
NH,
i

0]

T
N (0]
584.4578 (0]
N ><lk N NS
Loy T 2

Chemical Formula: C3gH5gNgO5
Exact Mass: 582.4469

566.4323

585.4565

548.4114 1165.8906
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Figure S4. ESI-HRMS spectrum for peptide 14. [M+H]*ouna = 583.4600 m/z; fragment [M-
NHz]*founa = 566.4323 m/z; dimer [2M+H]*founa = 1165.8906 m/z.
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Figure S5. HPLC profile acquired for peptide 15 UKLL. Agilent Poroshell 120 4um EC-
C18—column. Gradient: 20-80 %B in 18 min — Flow: ImL/min - Detection UV: 220 nm -
Rt=12.791 min; Purity=95%

Fabris - el : H20/ACN (50:50) + 0.1 %FA
583.4797 7.10e7
o
NH,
H H
Q1o I
N N
'I‘ NH
O 2
H o N
yoo
A
C30H58N6O5
p84.4776 Exact Mass: 582,4469
1165.9465
1166.9518
566.4518
1585.4862
[1167.9576
453.3671
i ‘

Figure S6. ESI-HRMS spectrum for peptide 15 UKLL. [M+H]*found = 583.4797 m/z;
[2M+H]*ound = 1165.9465 m/z; fragment [M-NHz]*found = 566.4518 m/z.
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Figure S7. HPLC profile acquired for peptide 16 LUKL. Agilent Poroshell 120 4um EC-

C18—column. Gradient: 20-80 %B in 18 min — Flow: ImL/min - Detection UV: 220 nm - Rt

=11.288 min; Purity=94%

Dalla Tore - eluente: H20/ACN (50:50) + 0.1 %FA
FORMAGGIO- 2023-03-20- LUKL3 64 (1.198) Cm (62:72-22:32)

20-Mar-202311:50:37
1: TOF MS ES+

100 583.4600 1.09e8
NH,
|
o
o N>(1L | 0]
N
N © | NH,
584.4578 H H O
= Chemical Formula: C3gHsgNgO5
Exact Mass: 582.4469
566.4225
1165.8906
585.4565 1166.8960
548.4210
746.5140 1167.9017
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Figure S8. ESI-HRMS spectrum for peptide 16. [M+H]*touna = 583.4600 m/z; [2M+H]*founa =

1165.8906 m/z; fragment [M-NHz]*ound = 566.4225 m/z.
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Figure S9. HPLC profile acquired for peptide 17 KLUL. Agilent Poroshell 120 4um EC-
Cis—column. Gradient: 20-80 %B in 18 min — Flow: 1mL/min - Detection UV: 220 nm -

Rt=9.809 min; Purity=92%

?;'(‘OS‘;EMZIA%ETHO‘E-%;1-O7-09 - OC KLUL NH2 90 68 (1.286) Cm (66:79-12:25) 1: TODI?IU\‘/VIZQZW1EWS“)+m
100 583.4606 9.11e7
T
oo § N R
NH
(0] H H (0]
584.4583
NH,
Chemical Formula: C3gHsgNgO5
> Exact Mass: 582.4469
585.4569
1165.8948
0 - Ly ! mi/z
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Figure S10. ESI-HRMS spectrum for peptide 17. [M+H]"tound = 583.4606 m/z; [2M+H]*touna =
1165.8948 m/z.
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Figure S11. HPLC profile acquired for peptide 18 LKUL. Agilent Poroshell 120 4pm EC-
Cis—column. Gradient: 20-80 %B in 18 min — Flow: ImL/min - Detection UV: 220 nm - Rt
=11.625 min; Purity=98%

g
FORMAGGIO- 2023-03-20- LUKL4 42 (0.806) Cm (35:46-4:15) 1: TOF MS ES+

583.4600 13168
100

NH»
H
o B 9 |9
| \
584.4578 H O H O

Chemical Formula: C39H5gNgO5
Exact Mass: 582.4469

566.4323

585.4565 1165.8906

453.3410
435.3302 1167.8878

0 S e m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100

Figure S12. ESI-HRMS spectrum for peptide 18. [M+H]"tound = 583.4600 m/z; fragment [M-
NH:]*ound = 566.4323 m/z; dimer [2M+H]*ounda = 1165.8906 m/z.
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Table S1. In vitro antibacterial activity (MIC and MBC) of compounds on reference strains.

Peptide name MIC and MBC (ug/ml)?
Bsu Efa Spy Sau Eco Kpn Aba Pae

0 Tric-Lol 16/32 16/32 16/16 >128 >128 >128 >128 >128
1 [K2#]-Lol 4/16 2/2 2/4 16 32/32 >128 4/16 16

2 [K?]-NH: 4/16 4/8 4/4 8/8 >128 64/>128 16/16 >128
3 [Leu’]-NH: >128 >128 >128 >128 >128 >128 >128 >128
4 [K>¢]-Lol 2/8 2/8 2/2 16/16 16/>16 16/32 2/2 8/16
4b [K5¢]-NH2 2/8 4/8 2/8 16/16 16/>16 32/>16 4/4 16/>16
5 [K?5°]-Lol 8/16 4/8 4/4 16/16 8/>16 16/16 4/16 8/>16
5b [K?5°]-NHa 2/16 2/16 2/32 8/32 32/128 32/128 4/32 16/128
6 [K5,U¢]-Lol 8/16 8/8 8/8 8/16 >128 >128 >128 >128
6b [K5,U¢]-NH2 128/128 128/128 8/32 128/128 >128 >128 >128 >128
7 [K?56%]-Lol 2/16 4/8 2/8 16/32 16/16 16/16 2/16 8/>16
8 [Api®]-NH: 32/32 16/16 16/16 >128 >128 >128 >128 >128
9 [K°]-Lol 4/16 4/4 16/32 16/16 >128 >128 8/8 >128
10 [K*]-Lol 4/16 4/16 4/16 8/16 64/128 16/64 16/>128 8/128
10b [K¢]-NH2 4/16 4/8 4/16 32/32 >128 >128 16/16 >128
11 [K25¢]-NH2 2/16 4/32 4/16 16 16/128 >128 2/2 >128
12 [4-11] 4/16 32/32 16/16 16/16 16/64 64/>128 32/32 64/>128
13 UKKLL 32/64 >128 >128 >128 >128 >128 >128 >128
14 LUKI >128 >128 >128 >128 >128 >128 >128 >128
15 UKLL 16/32 32/32 16/16 64/>128 64/>128 64/>128 64/128 64/>128
16 LUKL >128 >128 >128 >128 >128 >128 >128 >128
17 KLUL >128 >128 >128 >128 >128 >128 >128 >128
18 LKUL 128/>128 >128 128 >128 >128 >128 >128 >128

aGram positive: Bacillus subtilis ATCC 6633 (Bsu), Enterococcus faecalis ATCC 29212 (Efa), Streptococcus
pyogenes ATCC 12344 (Spy), Staphylococcus aureus ATCC 25923 (Sau); Gram negative: Escherichia coli CCUGT
(Eco), Klebsiella pneumoniae ATCC 13833 (Kpn), Acinetobacter baumannii ATCC 17978 (Aba), Pseudomonas

aeruginosa ATCC 27853 (Pae).

Table S2. In vitro antibacterial activity (MIC) of trichogin GA IV and its analogs against clinical isolates of
S.aureus, A. baumannii, and P. aeruginosa.

Peptide MIC/MBC (ug/ml)?
No. S.aureus A. A. A. P. p. Pp. P.
ATCC baumannii baumannii baumannii aeruginosa aeruginosa aeruginosa | aeruginosa
43300 SI-12 S51-648 SI-310 VR-143/97 | VA-182/00 101/1477 506/99
(MRSA) (OXA-23) (OXA-23, (OXA-24) (VIM-1) (VIM-2) (IMP-1) (IMP-2)
OXA-51-
like
(ISAba))
1 [K?5]-Lol 2/2 4/8 8/16 4/4 32/32 16/16 8/16 16/32
2 [K?]-NHz* 2/4 32/32 16/32 32/32 >128 >128 >128 >128
4 [K>¢]-Lol 4/8 2/4 4/4 4/8 16/32 16/32 8/16 16/16
4b [K56]-NH: 8/8 4/4 4/4 4/8 32/64 32/64 32/64 32/32
5 [K?5°]-Lol 2/2 4/4 4/4 2/4 8/8 8/8 8/8 8/8
5b [K2%°]-NH: 2/2 4/8 4/4 2/4 16/32 8/32 8/8 8/32
6 [K5,U¢]-Lol 4/8 - - - - - -
7 [K2569]-Lol 4/8 2/4 2/4 4/4 8/8 8/8 8/8 8/8
9 [K°]-Lol 4/8 32/32 32/32 32/32 >128 >128 >128 >128
10 [K°]-Lol 4/8 32/32 16/16 16/16 >128 >128 >128 >128
11 [K?56]-NHz* 2/2 32/32 2/4 2/4 8/8 8/32 8/8 8/16

a MIC between 2 and 8 ug/mL are highlighted with a green background. -, not determined.
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Figure S13. Implementation of the hemolysis test as described in Bechlars et al. [58]. After spotting
2 uL (50 ug) of each compound at a random location on the blood agar plate and incubation at 35 +
2 °C for 24 h, the plates were manually inspected for the presence of hemolysis zones. Triton X-100
and DMSO were used as the positive and negative controls, respectively. Results were interpreted
as follows: compounds 3, 13, 14 and 16, no hemolysis detected; compound 12, limited hemolysis
(indicated as -* in Table 2); compounds 8 and 15, hemolytic activity (the average value of the

diameters of the hemolysis zone measured in individual experiments is reported in Table 2).
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