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Figure S1: A) The molecular networking obtained through the LC-MS/MS analysis of the extract of G222. B) Zoom view
of the discriminant cluster of the lipopeptides.

Figure S2: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (1) (mm/z
979.6434 [M + HJ").

Figure S3: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (2) (m/z
993.6581 [M + HJ)

Figure S4: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (3) (m/z
1007.6734 [M + HJ*)

Figure S5: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (4)
(isoform of 3) (m/z 1007.6733 [M + H]*)

Figure S6: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (5) (m/z
1021.6896 [M + HJ*)

Figure S7: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (6) (m/z
1035.7063 [M + HJ*)

Figure S8: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (7)
(isoform of 6) (m/z 1035.7063 [M + H]J*)

Figure S9: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (8) (m/z
1063.7366 [M + HJ*)

Figure §10: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (9)
(m/z1025.6832 [M + HJ").

Figure S11: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for linear Lichenysin
(10) (m/z 1039.6990 [M + HJ*)

Figure 512: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for linear Lichenysin
(11) (m/z 1053.7147 [M + HJ*)
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Figure S13: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Surfactin (12) (m/z
1008.6618 [M + HJ*)

Figure S14: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Surfactin (13) (m/z
1022.6767 [M + HJ*)

Figure S15: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Surfactin (14) (m/z
1036.6906 [M + HJ*)

Figure S16: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for linear Surfactin
(15) (m/z 1054.7003 [M + HJ*)

Figure S17: Molecular networks obtained using the Feature-Based Molecular Network workflow on GNPS
(https://gnps.ucsd.edu/ProteoSAFe/status.jsp?task=del68cddecfe40248fa3ba5077705e55) (accessed on 23 May 2023).
Figure S18: Chemical fractionation schema of Streptomyces sp. G222 crude extract.

Figure S19: HPLC profile of the subfraction F9 at 210 nm.

Figure 520: 'H-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + H]J*) (600 MHz, CDsOH).

Figure S21: DEPTQ spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDsOH).

Figure 522: COSY-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDsOH).
Figure S23: TOCSY-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + H]J*) (600 MHz, CDsOH).
Figure S24: HSQC-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + H]*) (600 MHz, CDsOH)
Figure 525: HMBC-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDsOH).
Figure 526: ROESY-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDsOH).
Figure S27: Structure of Lichenysins (3-4) (m/z 1007.6734 and 1007.6733 [M + H]*; respectively).

Figure S28: 'TH-NMR spectrum of Lichenysin (5a and 5b) (m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).

Figure S29: DEPTQ spectrum of Lichenysin (5a and 5b) (m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).

Figure S30: COSY-NMR spectrum of Lichenysin (5a and 5b) (1m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).

Figure S31: TOCSY-NMR spectrum of Lichenysin (5a and 5b) (m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).

Figure 5§32: HSQC-NMR spectrum of Lichenysin (5a and 5b) (m/z 1021.6896 [M + H]J*) (600 MHz, CDsOH).

Figure 533: HMBC-NMR spectrum of Lichenysin (5a and 5b) (1m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).

Figure S34: ROESY-NMR spectrum of Lichenysin (5a and 5b) (m/z 1021.6896 [M + HJ*) (600 MHz, CDsOH).

Figure S35: Structure of Lichenysins (5a and 5b) (m/z 1021.6896 [M + HJ*).

Figure 536: 'H-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).

Figure S37: DEPTQ spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).

Figure §38: COSY-NMR spectrum of Lichenysin (6-7) (im/z 1035.7063 [M + H]*) (600 MHz, CDsOH).

Figure 5§39: TOCSY-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).

Figure S40: HSQC-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]J*) (600 MHz, CDsOH).

Figure S41: HMBC-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDs;OH).

Figure S42: ROESY-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).

Figure S43: Structure of Lichenysins (6-7) (m/z 1035.7063 [M + HJ*).

Figure S44: Marfey’s analysis in positive ion mode high-resolution ESI mass spectrum

Figure S45: Biofilm-forming activity against Pseudomonas aeruginosa MUC-N1.

Figure 546: A) ATP release in S. aureus MRSA exhibited by compounds (3-4) and (6-7) as determined using ATP efflux
assay. Squalamine (100 pug.mL') was the positive control and water was the negative control. Compounds were tested

at a final concentration of 100 pg.mL", and results are reported as relative luminescence unit. B) Bacterial growth
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inhibition

exhibited by (3-4) and (6-7) against S. aureus MRSA (CF-Marseille) with different concentrations. Positive

control was bacteria only and negative control was media only.
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Product ion spectra data for Lichenysin (2) (m/z 993.6581 [M + HJ)

Product ion spectra data for Lichenysin (3) (m/z 1007.6734 [M + H]*)

Product ion spectra data for Lichenysin (4) (isoform of 3) (im/z 1007.6733 [M + H]*)
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Product ion spectra data Lichenysin (8) (1m/z 1063.7366 [M + H]*)

Product ion spectra data for Lichenysin (9) (m/z 1025.6832 [M + H]*)

: Product ion spectra data for Linear Lichenysin (10) (m/z 1039.6990 [M + H]J*)

: Product ion spectra data for Linear Lichenysin (11) (m/z 1053.7147 [M + H]J")

: Product ion spectra data for Surfactin (12) (m/z 1008.6618 [M + HJ*)

: Product ion spectra data for Surfactin (13) (m/z 1022.6767 [M + HJ*)

: Product ion spectra data for Surfactin (14) (m/z 1036.6906 [M + HJ*)

: Product ion spectra data for Linear Surfactin (15) (m/z 1054.7003 [M + HJ*)

.1H, 1C, HMBC, and ROESY NMR data of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + H]*) (600 MHz,

CDsOH), isoform ante-iso and iso (0.8:0.2).

Table S17

.H, C, HMBC, and ROESY NMR data of Lichenysin (5a and 5b) (m/z 1021.6896 [M + HJ*) (600 MHz, CDsOH)

isoform: iso and # (0.5:0.5).
Table S18. 'H, *C, HMBC, and ROESY NMR data of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH)

isoform: ante-iso and iso (0.2:0.8).
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Figure S1. A) The molecular networking obtained through the LC-MS/MS analysis of the extract of G222. B) Zoom view of the dis-

criminant ¢

luster of the lipopeptides.
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Figure S2: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (1) (mm/z

979.6501 [M + HI").
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Table S1. Product ion spectra data for Lichenysin (1) (m/z 979.6434 [M + H]J").

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid - Gln'~ Leu? ~ Lew’~ Val* - 979.6434 0.4 CasHyNsO2
Asp®— Leu®—Ile7
bs 866.5601 0.4 CasH7N7O11
bs 753.4758 -0.2 Cs7HesN6O1o
bs 638.4484 0.5 C3sHsoN5O7
bs 539.3802 0.3 C2sH51N1O6
b2 426.2960 0.6 C22H40N305
b1 313.2116 1.8 Ci6H29N204
V6 667.4395 -0.9 Cs3Hs9NsOs
Vs 554.3550 -0.3 C27H4sNsO7
V4 441.2700 1.8 C21H37N1Os
V3 342.2022 0.4 Ci16H32N503
y2 227.1753 0.7 C12H23N202
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Figure S3: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (2) (m/z
993.6581 [M + HJ*)
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Table S2. Product ion spectra data for Lichenysin (2) (m/z 993.6581 [M + HJ*).

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid - Gln'~ Leu? ~ Lew’~ Val* - 993.6581 17 CsoHNsOr
Asp®— Leu®—Ile7
bs 880.5754 0.8 CaaH7sN7O11
bs 767.4912 0.1 C3sHe7IN6O10
bs 652.4641 04 C3sHes2N5O7
bs 553.3955 0.9 C29H53N106
b2 440.3115 1.0 C23H4N305
b1 327.2278 0.5 Ci7H51N204
V6 667.4386 0.4 Cs3Hs9NsOs
Vs 554.3545 0.6 C27H4sNsO7
V4 441.2703 1.0 C21H37N1Os
V3 342.2020 1.1 Ci16H32N503
y2 227.1754 0.1 C12H23N202
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Figure S4: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (3) (m/z
1007.6734 [M + HJ*)
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Table S3. Product ion spectra data for Lichenysin (3) (m/z 1007.6734 [M + H]*).

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid - Gln'~ Leu? ~ Lew’~ Val* - 1007.6734 17 CsiHoNsO
Asp®— Leu®—Ile7
bs 894.5896 1.6 CasHsoN7O11
bs 781.5077 -1.0 C39He9N6O10
bs 666.4787 2.0 C3sHesNsO7
bs 567.4111 1.0 Cs0Hs5N406
b2 454.3267 1.8 C24H1aN30:5
b1 341.2429 1.6 CisH33N204
V6 667.4393 -0.7 Cs3Hs9NsOs
Vs 554.3538 1.8 C27H1sN507
V4 441.2702 1.3 C21H37N1Os
V3 342.2026 -0.8 Ci16H32N503
y2 227.1755 0.4 C12H23N202
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Figure S5: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (4)

(isoform of 3) (m/z 1007.6733 [M + H]J*)



Molecules 2024, 29, 1458

11 of 62

Table S4: Product ion spectra data for Lichenysin (4) (isoform of 3) (m/z 1007.6733 [M + H]*)

Product ion Assignment (m/z) Error, pm Molecular Formula
p-OH fatty acid - Gln'~ Leu? ~ Lew’= Val* - 1007.6733 18 CsiHoNsO1
Asp’— Leu®—Ile”
bs 894.5899 2.7 CasHsoN7O11
bs 781.5060 2.9 C39HeoN6O10
bs 666.4793 1.1 Cs5HeaNs07
bs 567.4116 0.8 C30H55N406
b2 454.3265 2.2 C24sH14N305
b1 341.2431 1.2 Ci1sHa3N204
V6 667.4389 0.2 Cs3H59NsOs
ys 554.3540 -0.9 C2H1sNsO7
V4 441.2705 0.7 C21Ha7N1Os
y3 342.2018 1.6 Ci6H32N50s
y2 227.1752 0.8 C12H23N202
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Figure S6: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (5) (m/z

1021.6896 [M + H]J*)
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Table S5: Product ion spectra data for Lichenysin (5) (m/z 1021.6896 [M + H]*)

Product ion Assignment (m/z) Error, pm Molecular Formula
p-OH fatty acid - Gln'~ Leu? ~ Lew’= Val* - 1021.6896 -0.01 C2HosNsOn2
Asp’— Leu®—Ile”
bs 908.6061 0.6 C16Hs2N7On1
bs 795.5225 0.2 C10H71N6O1o
bs 680.4950 1.0 C3sHesN5O7
bs 581.4271 0.3 C31H57N4O6
b2 468.3427 1.0 C2sHsN30s
b1 355.2589 0.6 C19H35N204
V6 667.4388 0.2 Cs3H59NsOs
ys 554.3547 0.2 C2H1sNsO7
V4 441.2703 1.1 C21Ha7N1Os
y3 342.2022 0.5 Ci6H32N50s
y2 227.1756 -0.8 C12H23N202
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Figure S7: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (6) (m/z
1035.7063 [M + HJ*)
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Table S6. Product ion spectra data for Lichenysin (6) (rm/z 1035.7063 [M + H]*).

Product ion Assignment (m/z) Error, pm Molecular Formula
p-OH fatty acid - Gln' ~ Leu? ~Leu? - Val* - 1035.7063 -0.01 Cs3HosNsOr2
Asp’— Leu®—Ile”
bs 922.6213 1.1 C47HssN7On
bs 809.5381 0.2 CaH73NeO1o
b 694.5113 0.4 Cs7HesNsO7
bs 595.4427 0.3 C32H59N1O6
b2 482.3585 0.8 C26H1sN30s
b1 369.2749 -0.2 C20H37N204
V6 667.4391 -0.3 Cs3H59NsOs
ys 554.3545 0.5 C27H1sNsO7
V4 441.2706 0.4 C21H37N1Os
y3 342.2026 -0.6 Ci6H32N50s
y2 227.1756 -0.7 C12H23N202
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Figure S8: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (7)

(isoform of 6) (m/z 1035.7063 [M + H]J*)
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Table S7. Product ion spectra data Lichenysin (7) (isoform of 6) (1m/z 1035.7063 [M + H]*).

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid - Gln'~ Leu? ~ Lew’~ Val* - 1035.7063 -0.01 CssHosNsOr2
Asp®— Leu®—Ile7
bs 922.6221 0.2 Ca7HssN7O11
bs 809.5378 0.6 Ca1H7N6O1o
bs 694.5109 0.6 Cs7HesNsO7
bs 595.4429 0.0 Cs2H59N1Os
b2 482.3589 0.0 C26H4sN305
b1 369.2748 0.0 C20H57N204
V6 667.4388 0.1 Cs3Hs9NsOs
Vs 554.3552 -0.6 C27H4sNsO7
V4 441.2703 1.0 C21H37N1Os
V3 342.2025 -0.5 Ci16H32N503
y2 227.1760 -2.5 C12H23N202
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Figure S9: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Lichenysin (8) (m/z
1063.7366 [M + HJ*)
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Table S8. Product ion spectra data Lichenysin (8) (1m/z 1063.7366 [M + H]J").

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid - Gln'~ Leu? ~ Lew’~ Val* - 1063.7366 1.0 CssHowNsO2
Asp®— Leu®—Ile7
bs 950.6569 -3.4 CaoHssN7O11
bs 837.5714 -0.6 Ca3H77N6Ono
bs 722.5448 -3.1 C39H7Ns07
bs 623.4755 -2.1 CssHesN1Os
b2 510.3915 -2.7 C2sH=2N305
b1 397.3070 2.4 C2H41N204
V6 667.4414 2.2 Cs3Hs9NsOs
Vs 554.3564 -2.8 C27H1sN507
V4 441.2721 -2.1 C21H37N1Os
V3 342.2044 -6.0 Ci16H32N503
y2 227.1765 -4.8 C12H23N202
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Figure S10. Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for linear Lichenysin (9) (m/z

1025.6832 [M + HJ").
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Table S9. Product ion spectra data for Lichenysin (9) (m/z 1025.6832 [M + H]*).

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid - Gln'~ Leu? ~ Lew’~ Val* - 1025.6832 24 CsiHoNsOn
Asp®— Leu®—Ile7
bs 894.5887 2.6 CasHsoN7O11
bs 781.5056 1.7 Cs9HeoN6O10
bs 666.4797 0.5 C3sHesNsO7
bs 567.4111 0.9 Cs0Hs5N406
b2 454.3270 1.2 C24H1aN30:5
b1 341.2428 2.1 CisH33N204
V6 667.4831 5.1 Cs3Hs9NsOs
Vs 554.3541 1.4 C27H1sN507
V4 441.2701 1.5 C21H37N1Os
V3 342.2459 12.0 Ci16H32N503
y2 227.1752 0.7 C12H23N202
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Figure S11: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for linear Lichenysin
(10) (m/z 1039.6990 [M + HJ*)



Molecules 2024, 29, 1458

23 of 62

Table S10. Product ion spectra data for Linear Lichenysin (10) (rn/z 1039.6990 [M + H]").

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid - Gln'~ Leu? ~ Lew’~ Val* - 1039.6990 222 Cs2HssNsO13
Asp®— Leu®—Ile7
bs 908.6047 2.1 Ca6Hs2N7O11
bs 795.5204 2.8 Ca0H71N6O10
bs 680.4947 1.4 C3sHssN5O7
bs 581.4262 1.8 Cs1Hs7N1Os
b2 468.3424 1.8 C2sH16N305
b1 355.2584 2.5 CisH33N204
V6 667.4383 0.8 Cs3Hs9NsOs
Vs 554.3537 2.0 C27H1sN507
V4 441.2698 2.2 C21H37N1Os
y3 342.2024 -0.1 C19H35:N503
y2 227.1755 -0.3 C12H23N202
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Figure S12 Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for linear Lichenysin

(11) (m/z 1053.7147 [M + HJ*)
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Table S11. Product ion spectra data for Linear Lichenysin (11) (rm/z 1053.7147 [M + H]").

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid - Gln'~ Leu? ~ Lew’~ Val* - 1053.7147 2.1 CssHoNsO1
Asp®— Leu®—Ile7
bs 922.6216 0.8 Ca7HssN7O11
bs 809.5372 1.3 Ca1H73N6O1o
bs 694.5120 -0.9 Cs7HesNsO7
bs 595.4429 0.0 Cs2H59N1Os
b2 482.3592 -0.7 C26H4sN305
b1 369.2740 2.0 C20H57N204
V6 667.4389 0.9 Cs3Hs9NsOs
Vs 554.3551 -0.5 C27H4sNsO7
V4 441.2698 2.5 C21H37N1Os

V2 227.1755 0.5 C12H2sN202
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Figure S13: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Surfactin (12) (m/z
1008.6618 [M + H]")



Molecules 2024, 29, 1458

27 of 62

Table S12. Product ion spectra data for Surfactin (12) (m/z 1008.6618 [M + HJ*).

Product ion Assignment (m/z) Error, pm Molecular Formula
[B-OH fatty acid — Glu'— Leu/Ile? — Leu®- Val* 1008.6618 h7 CsHooN,Ors
— Asp>— Leu®— Leu/lle’

bs 895.5757 0.8 CssH79N6O12
bs 782.4910 0.0 CsoHesN5O11
b 667.4605 0.6 C3sHesN1Os
bs 568.3955 0.2 C30H5:N307
b2 455.3114 0.4 C24H4sN20s
b1 342.2277 -0.6 CisHs3NOs
V6 667.4412 -3.4 Cs3Hs9NsOs
Vs 554.3546 0.3 C27HasNs07
V4 441.2706 0.3 C21H37N4O6
y3 342.2023 0.1 Ci16H32N50s
y2 227.0655 -1.4 C12H23N202
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Figure S14: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Surfactin (13) (m/z
1022.6767 [M + HJ*)
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Table S13. Product ion spectra data for Surfactin (13) (m/z 1022.6767 [M + HJ*).

Product ion Assignment (m/z) Error, pm Molecular Formula
[3-OH fatty acid — Glu'— Leu/Ile? — Leu3—- Val* 10226767 19 CoHoNyOrs
— Asp>— Leu®— Leu/lle’

bs 909.5915 -0.9 Ca6Hs1N6On2
bs 796.5079 -1.6 Ca0H70N5011
bs 681.4800 1.5 C3sHesN1Os
bs 582.4119 -1.1 Cs1Hs6N307
b2 469.3273 -0.1 C2sH4sN206
b1 356.2429 0.6 Ci1sH3:NOs
V6 667.4383 0.9 Cs3Hs9NsOs
Vs 554.3546 0.4 C27H1sN507
V4 441.2705 0.6 C21H37N1Os
V3 342.2024 -0.1 Ci16H32N503
y2 227.1752 0.8 C12H23N202
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Figure S15: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for Surfactin (14) (m/z

1036.6906 [M + HJ")
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Table S14: Product ion spectra data for Surfactin (14) (m/z 1036.6906 [M + H]*)

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid — Glu' - Leu/Ile? - Leu®- Val* 1036.6906 02 CosHosN-Ors
— Asp5— Leus— Leu/Ile?

bs 923.6078 -1.6 C47Hs3N6On2
bs 810.5238 -1.8 CuH72NsOn
bs 695.4970 -24 Cs7HezN1Os
bs 596.4285 -2.6 C32Hs5sN307
b2 483.3440 0.5 C26H47N206
b1 370.2599 4.2 C20H36NOs
V6 667.4401 -1.8 Cs3H59NsOs
ys 554.3548 2.1 C2H1sNsO7
y4 441.2720 -2.9 C21Ha7N1Os
y3 342.2033 -2.8 Ci6H32N50s
y2 227.1759 -2.1 C12H23N202
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Figure S16: Fragmentations pattern and positive ion mode high-resolution ESI MS/MS spectrum for linear Surfactin
(15) (m/z 1054.7003 [M + HJ*)
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Table S15: Product ion spectra data for Linear Surfactin (15) (m/z 1054.7003 [M + H]*)

Product ion Assignment (m/z) Error, pm Molecular Formula
B-OH fatty acid — Glu' - Leu/Ile? - Leu®- Val* 1054.7003 0.6 CssHoeNyOue
— Asp5— Leus— Leu/Ile?

bs 923.6074 -1.2 C47Hs3N6On2
bs 810.5224 -0.1 CuH72NsOn
bs 695.4949 2.5 Cs7HezN1Os
bs 596.4269 0.0 C32Hs5sN307
b2 483.3426 0.6 C26H47N206
b1 370.2582 1.7 C20H36NOs
V6 667.4322 0.4 Cs3H59NsOs
ys 554.3551 -0.6 C2H1sNsO7
V4 441.2708 0.0 C21Ha7N1Os
y3 342.2024 -0.1 Ci16H2sN305
y2 227.1752 1.0 C12H23N202
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Molecular networks obtained using the Feature-Based Molecular Network workflow on GNPS
(https://gnps.ucsd.edu/ProteoSAFe/status.jsp?task=de168cddecfe40248fa3ba5077705e55) (accessed on 23 May 2023).
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Figure S18: Chemical fractionation schema of Streptomyces sp. G222 crude extract.
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Figure S19: HPLC profile of the subfraction F9 at 210 nm.
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Figure 520: 'H-NMR spectrum of Lichenysin (3-4) (mn/z 1007.6734 and 1007.6733 [M + H]*) (600 MHz, CDsOH).
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Figure S21: DEPTQ spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDsOH).
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Figure 522: COSY-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDsOH).
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Figure 523: TOCSY-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDsOH).
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Figure 524: HSQC-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + H]*) (600 MHz, CDsOH)
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Figure 525: HMBC-NMR spectrum of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDsOH).
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Figure 526: ROESY-NMR spectrum of Lichenysin (3-4) (1m/z 1007.6734 and 1007.6733 [M + H]*) (600 MHz, CDsOH).
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Figure S27: Structure of Lichenysins (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*; respectively).
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Table S16. 'H, 1°C, HMBC, and ROESY NMR data of Lichenysin (3-4) (m/z 1007.6734 and 1007.6733 [M + HJ*) (600 MHz, CDs0OH),

isoform ante-iso and iso (0.8:0.2).

Unit Pos.  dcMult. du (J in Hz) HMBC ROESY »
L-Glnl NH - 8.33, d (7.46) Gln'-a, FA-CO, FA-2-a, FA-2-b, FA-3
C=0 173.62,C - - -
1 1
a-C 5415, CH 4.33, ddd (7,46, 9.93, 14.13) Gln gﬁ;gn B LeuNH
1.99, m GIn!-CO, GIn'-
- 7 7 4 2_
p-C  29.05 CH: 191, m GIn'-y, Glnl-5-C=0 Leu2-NH
1 1
v-C  32.75, CH: 2.26, t (7.46) ng?f’bf;clzoﬁ’ Leu2-NH
0-C=0 177.87, CO? - - -
7.61, brs .
e-NH: - 6.77 brs GIn'-5-C=0, GIn!- v -
L-Leu2 NH - 8.20, dd (7.57) GIn!-CO Gln!-a, GIn'-B, GInl-y
C=0 175.09,C - - -
2. 2_
a-C  53.90, CH 4.42, ddd (5.93, 7.57, 14.06) beu ESJ’Z_L; web Lew-NH
1.64, m Leu?-CO, Leu?-a
- 4 7 / 3_
B-C  41.17,CH: L6l m Loury Lew-NH
2_ 2_
y-C  2587,CH 1.64, m pewa, Leu b Lew-NH
o-C 2298, CHs 0.97, d (4.13) Leu?-B, Leu?-y, Leu2-d’ -
0’-C 23.28, CHs 0.95, d (3.79) Leu?-B, Leu?-y, Leu2-d -
D-Leu® NH - 8.26,d (7.18) Leu?-CO, Leud-a Leu?-a, Leu?-3, Leu-y
C=0 17552,C - - -
3. 3_
a-C  53.44,CH 4.45,ddd (4.31,7.18, 12.09) Leu EeOu'S_LYe“ B Val:-NH
3. 3_
B-C 4144, CH: e Leu E&_Lyeu %, Val-NH
v-C  25.70,CH 1.64, m Leud-a, Leud- Val+-NH
o-C  22.07, CHs 0.91, d (4.31) Leus3-B, Leu®-y, Leu3-d’ -
0’-C 23.26, CHs 0.97,d (4.31) Leu3-B, Leu®-y, Leu3-d -
L-Val* NH - 8.22,d (7.32) Valt-a, Valt-g, Leu3-CO  Leu®-a, Leu?-f3, Leu3-y
C=0 173.35C - - -
Val*-CO, Val*-f3,
a-C  61.26, CH 4.09, dd (5.54, 7.32) Vali-y, Vali-y Asp5-NH
B-C  30.89, CH 2.20, ddd (5.54,7.32,13.92)  Vali-, Valt-y, Valt-y’ Asps-NH
v-C  19.62, CHs 0.97,d (5.54) Val¢-@, Val*-y’ Asp>-NH
v'-C  18.31, CHs 0.92,d (5.54) Val‘-@, Val*-y Asp>-NH
4_ 4_ 4_
1-Asp’ NH ; 8.28, d (7.46) Vali-CO, Asp-at Valt-a, Val®-f, Valt-y,
P P Val*-y’, Leus-NH
=0 17311, C - - -
) Asp>-CO, Asp®>-j3, .
a-C 5211, CH 4.70, dd (7.46, 13.76) Asps-y-C=0 Leus-NH
) Asp3-CO, Asps-a, .
B-C  37.64, CH2 2.84, d (7.46) Asps-y-C=0 Leus-NH
y-C=0 175.07, CO? - - -
D-Leu¢ NH - 7.85,d (8.32) Asp>-CO Asp®-a, Asp>-NH, Ilet-NH
C=0 173.60, C - - -
a-C 5291, CH 4.51,ddd (5.21, 8.32, 14.15) Leu*-CO, Leu®-p, [le?’-NH
6_ 6_,
B-C  41.49, CH: i'ég' o Leu Egu’é_Lyeu & lle”-NH
v-C  25.86, CH 1.64, m Leut-a, Leu®- Ile’-NH
5-C  22.07, CHs 0.91, d (1.68) Leut-B, Leu-d -
&-C 22,65 CHs 0.94, d (1.89) Leus-B, Leus-d/ -
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Unit  Pos. ¢ Mult. ou (Jin Hz) HMBC ROESY @
6 6 6
Ll NH - 8.07, d (8.47) Leus-CO Leut-NH, Leut-a, Leut-B,
Leu‘-y
Cc=0 172.13,C - - -
7 7_ 7
a-C 5830, CH 4.36, dd (5.29, 8.47) fle CO’I{};—éﬁ, ey -
Ile7-B, Ile7-y,
B-C  38.24,CH 1.93, q (8.47) ller-5, Ter-d -
v-C 2599, CH: e lle7-B, Tle7-d, Tle7-d ;
o0-C  15.93, CHs 0.92, d (3.66) lle7-a, 1le7-3, le7-y -
&-C  11.77,CHs 0.89, t (3.12) Te’-B, Nle7-y -
Fatty .5 17255, C ] ] }
acid
2.62, dd (5.02, 12.97) ]
2 41.96,CH: 243 dd (7,46, 12.97) FA-3, FA-4, FA-CO GInl-NH
3  73.83,CH 5.15 ddd (5.02, 7.46, 12.97) FA-4, FA-CO GInl-NH
1.77, m FA-2-a, FA-2-b, FA-3 -
4 3514, CH: 1.65, m FA-3, FA-5-9 -
ai 5 2632, CHy* 1.35°, m FA-5-9, FA-10, FA-11 -
ai 6 2798 CH»* 1.29>, m FA-5-9, FA-10, FA-11 -
ai 7 30.24, CH* 1.29>, m FA-5-9, FA-10, FA-11 -
ai 8  30.53, CH»* 1.29>, m FA-5-9, FA-10, FA-11 -
ai 9 3767, CH: 1.09, m FA-5-9, FA-10, FA-11 -
1.29, m
ai 10  35.54, CH 1.29>, m FA-11, FA-5-9 -
. 1.295, m
ai 11 30.53, CH2 FA-10, FA-12, FA-13 -
1.13°, m
ai 12 19.50, CHs 0.85, t (4.54) FA-10 -
ai 13 11.63, CHs 0.86, d (5.32) FA-9, FA-10, FA-11 -
i 5 2633, CHL* 1.35°, m FA-5-9, FA-10, FA-11 -
i 6 2836, CHy* 1.29>, m FA-5-9, FA-10, FA-11 -
i 7 3028, CH* 1.29>, m FA-5-9, FA-10, FA-11 -
i 8  30.78, CH»* 1.29>, m FA-5-9, FA-10, FA-11 -
i 9 2632, CH: 1.29>, m FA-10, FA-12, FA-13 -
i 10 40.13, CH2 1.17°, m FA-11, FA-12, FA-13 -
i 11 29.02, CH 1.51, ept (6.65) FA-10, FA-12, FA-13 -
i 12 2291, CHs 0.87, d (6.65) FA-9, FA-11, FA-13 -
i 13 2291, CHs 0.87, d (6.65) FA-9, FA-11, FA-12 -

aSequential ROEs ? Overlapped signals prevent determination of constant couplings “May be interchanged.
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G222-F9-5 / CD30OH / 298K / ZGPR

Current Data Parameters
NAME AB231219-MLB-G222-F9%-5
EXPRO 2
PROCRKO 1
F2 - Acgquisition Parameters
Date_ 20231219
Time 9.30 h
INSTRUM spect
PROBHD Z117768_0019 (
PULPROG zgpr
TD 32768
SOLVENT CD3I0H
NE 128
Ds 1
SWH 6602.113 H=z
FIDRES 0.4029%61 Hz
AQ 2.4816298 sec
RG 3z
oW 75.733 usec
DE 10.00 usec
TE 208.0 K
Dl 2.50000000 sec
D12 0.00002000 sec
TDO 1
SFOL 600.1929388 MH=z

‘ NUC1 1H
Pl 7.31 usec
PLW1 7.00000000 W

| PLWS 0.00001558 W
F2 - Processing parameters

| 1 32768
SF £00.1900100 MH=z

| J| WDW no
N RN S VTS WV "L VAV
___J‘L,.HJI L A _Jl LJ\_,L.WL_. L 352 3 Bz

PC 4.00

j T T TTrTTTTTTTTT T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 ppm

Figure S28: 'H-NMR spectrum of Lichenysin (5a and 5b) (m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).

G222-F9-5 / CD3CH / 298K / DEPTIQ

— mwim
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Figure S29: DEPTQ spectrum of Lichenysin (5a and 5b) (m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).
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Figure S30: COSY-NMR spectrum of Lichenysin (5a and 5b) (1m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).
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Figure S31: TOCSY-NMR spectrum of Lichenysin (5a and 5b) (im/z 1021.6896 [M + H]*) (600 MHz, CDsOH).
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Figure 532: HSQC-NMR spectrum of Lichenysin (5a and 5b) (m/z 1021.6896 [M + HJ*) (600 MHz, CDsOH).



Molecules 2024, 29, 1458 48 of 62
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Figure 533: HMBC-NMR spectrum of Lichenysin (5a and 5b) (1m/z 1021.6896 [M + H]*) (600 MHz, CDsOH).
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G222-F9%-5 / CD3CH / 298K / ROESY 350 ms
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Figure S35: Structure of Lichenysins (5a and 5b) (m/z 1021.6896 [M + HJ*).
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Table S17. 'H, *C, HMBC, and ROESY NMR data of Lichenysin (5a and 5b) (im/z 1021.6896 [M + H]*) (600 MHz,

CDsOH) isoform: iso and n (0.5:0.5).

Unit Pos. Oc Mult. ou (J in Hz) HMBC ROESY-
L-GIn' NH - 8.43,d (7.72) FA-CO FA-2-a, FA-2-b, FA-3
=0 173.63,C - - -

a-C  54.19,CH 4.34,ddd (4.72,7.72,10.13) GIn-CO, FA-CO Leu2-NH
1.98, m GIn!-CO, GIn!-¢, )
p-C  29.13, CH: 191 m Gln'- y, Gln'-5-C=0 Leu2-NH
GIn'-a, GIn'-3, )
v-C 3272, CH: 2.25,t(7.72) Gln'-5-C=O Leu2-NH
0-C=0 177.89, CO? - - -
eNH: - rol o GIn'-5-C=0, Glni-y i
2. 2_ 1.
l-Leww NH i 824, d (5.82) heuto LGN Gina, GInt-g, Gy
=0 175.01, C - - -
Leu?-CO, Leu?f3, s
a-C  53.90, CH 4.41, ddd (2.26, 5.82, 7.62) Leu-y, GInl-CO Leus-NH
1.63 m Leu2-CO, Leuz-«, s
p-C  41.18, CH: 1.59 m Leu-y Leus-NH
Leu?-a, Leu?-3, s
v-C  25.87,CH 1.64, m Leu-d, Leuz-d’ Leus-NH
>-C  23.27,CHs 0.95, d (2.26) Leu?-y, Leud’ -
o’-C  23.27,CHs 0.97, d (2.26) Leu?y, Leu*0 -
D-Leu? NH - 8.27,d (7.31) Leu2-CO, Leud-a Leu?-a, Leu?f3, Leu?-y
C=0 175.23,C - - -
3. 3_
a-C  53.36,CH 4.45, ddd (5.08, 7.31, 11.85) Leu E‘SJ;_L;“ B Val*-NH
1.63, m Leu3-CO, Leu3-«, .
p-C  41.24, CH: 161, m Leu-y Val+-NH
v-C  25.72,CH 1.64, m Leu®-a, Leu’-p Val+-NH
0-C  23.00, CHs 0.97, d (1.69) Leu®-y, Leu®-d’ -
&-C  22.05, CHs 0.91, d (1.69) Leu’-y, Leu®-d -
L-Val* NH - 8.19,d (7.72) Val4-a, Leu3-CO Leu®-a, Leu’-p, Leud-y
C=0 173.28,C - - -
Val*-CO, Val*-4, 5
a-C  61.17,CH 4.14, dd (7.72, 13.83) Valt-y, Valt-y’ Asp>-NH
-C  31.03,CH 2.20, ddd (3.85, 6.93, 11.80 Val*-a, Val-y, Val*-y’ Asp>-NH
Y Y P
v-C  19.69, CHs 0.97, d (1.89) Val*-a, Val*-@3, Val*-y’ Asp>-NH
v-C 1841, CHs 0.92, d (1.89) Val*-a, Valt-B, Valt-y Asp>-NH
Val*-a, Val*-@3, Val*-y,
- 5 - 4_
L-Asps NH 8.31,d (7.53) Valt-CO Valiy, Leus NH
C=0 17341,C - - -
5_ 5_
a-C  52.30, CH 4.69, dd (7.53, 13.75) Asp™CO, Asp>-p, Leut-NH

Asp>-y-C=0
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Asp5-CO, Asp®-a,

— 6
B-C  38.31, CH: 2.81,dd (7.53, 13.75) Aspiy-C-O Leut-NH
v-C=0 175.82, CO? - - -
D-Leu¢ NH - 7.88, d (8.69) Asp>-CO Asp-a, Asp>-NH, Ilet-NH
C=0 173.80,C - - -
a-C  52.89, CH 4.51 ddd (5.12, 8.69, 13.32) Leus-CO, Leus-B, Ile’-NH
1.68, m Leus-CO, Leus-a, ;
B-C  41.50, CH> L6l m Leuty Ile’-NH
v-C  25.86, CH 1.64, m Leut-a, Leu®- Ile’-NH
d>-C  21.98, CHs 0.91, d (1.68) Leu®-B, Leu®-d -
&-C 22.65, CHs 0.94, d (1.89) Leu‘-B, Leus-d’ -
6 6 6
-lle? NH - 8.07, d (8.53) Leut-CO Leu®-NH, Le‘i o, Leu®p,
Leut-y
=0  172.13,C - - -
7 7- 7
a-C  58.35, CH 435, ddd (431,853, 11.47) 1€ CO,IF;_@[&, Tle7-y, _
B-C  38.13, CH 1.92, d (8.53) Ile7-CO -
v-C 2599, CH: }'33’ o Tle7-p, Tle7-d, Tle7-d’ -
d>-C  15.96, CH:s 0.92, d (4.31) lle”-a, Tle7-f3 -
¥-C 1172, CHs 0.90, t (2.33) Ile’-p -
Fatty 5 17255, C i - -
acid
2.61, dd )
2 4199, CH: 246, dd FA-3, FA-4, FA-CO GIn-NH
3 7383, CH 5.15 ddd (5.24, 6.89, 12.81) FA-4, FA-CO GIn'-NH
1.75, m FA-2-a, FA-2-b, FA-3 -
4 3511 CH 1.65, m FA-5-9, FA-10, FA-11 -
5 3022, CH: 1.35b, m FA-5-9, FA-10, FA-11 -
6 3034, CH: 1.295, m FA-5-9, FA-10, FA-11 -
7 3052, CH: 1.29,, m FA-5-9, FA-10, FA-11 .
8  30.54, CH: 1.29,, m FA-5-9, FA-10, FA-11 -
9  30.60, CH: 1.29>, m FA-5-9, FA-10, FA-11 -
i 10 26.35, CHz 1.29, m FA-11, FA-5-9 -
i 11 40.02, CH> 1.16, m FA-12 -
i 12 29.06, CH 151, m FA-11 -
i 13 22.92, CHs 0.87, d (6.60) FA-11, FA-12, FA-14 -
i 14 2292, CHs 0.87, d (6.60) FA-11, FA-12, FA-13 -
n 10 30.65, CH2 1.295, m FA-11, FA-5-9 -
n 11 30.90, CHz 1.29,, m FA-12 -
n 12 29.06, CHz 1.29,, m FA-11 -
n 13 23.59, CH> 1.29,, m FA-11, FA-12, FA-14 -
n 14 1432, CHs 0.90, t (6.60) FA-11, FA-12, FA-13 -

aSequential ROEs. ®Overlapped signals prevent determination of constant couplings.
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G222-F9-7 / CD30OH / 298K / ZGPR

<)
BRUKER
(><)

Current Data Parameters

NAME AB231201-MLB-G222-F%-7
EXPNO 3
PROCHO 1
F2 - Acquisition Parameters
Date_ 20231201
Time 11.18 h
INSTRUM spect
PROBHD Z117768_0019%
PULPROG zgpr
D 32768
SOLVENT CD30H
HNE 16
D= 4
SWH 6602.113 H=z
FIDRES 0.402961 Hz
AQ 2.4816298 sec
RG 18
juy 75.733 usec
DE 10.00 usec
TE 298.0 K
D1 2.50000000 sec
D12 0.00002000 sec
TDO 1
SFOl 600.1929388 MHz
NUC1 1H
Pl 7.34 us
PLW1 7.00000000 W
PLWS 0.00001558 W
F2 - Processing parameters
SI 32768
SF £00.19000%6 MH=z
WDW no
SEB 0
LE 0 Hz
GE 0

‘ PC 4.00

|
L JmHJLLu L

R D e I T B
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Figure S36: 'H-NMR spectrum of Lichenysin (6-7) (im/z 1035.7063 [M + H]*) (600 MHz, CDsOH).
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Figure S37: DEPTQ spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).
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Figure 538: COSY-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).
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Figure 5§39: TOCSY-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).
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Figure 540: HSQC-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]J*) (600 MHz, CDsOH).
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Figure S41: HMBC-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).
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G222-F9-7 / CD30OH / 298K / ROESY 350 ms
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Figure 542: ROESY-NMR spectrum of Lichenysin (6-7) (m/z 1035.7063 [M + H]*) (600 MHz, CDsOH).
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Figure 543: Structure of Lichenysins (6-7) (m/z 1035.7063 [M + HJ*).
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Table S18. 'H, *C, HMBC, and ROESY NMR data of Lichenysin (6-7) (m/z 1035.7064 [M + H]*) (600 MHz, CDsOH) isoform: ante-iso
and iso (0.2:0.8).

Unit  Pos.  dc, Mult. ou (Jin Hz) HMBC ROESY @
L-GIn! NH - 8.26, d (7.56) GlIn'-a, FA-CO, FA-2-a, FA-2-b, FA-3
C=0 173.62,C - - -
1 1.
a-C 5412, CH 4.33, ddd (7.56, 11.13, 13.23) Gin gﬁ;_cﬂn b Leu>NH
198, m GIn'-CO, GIn!-a, 5
p-C  28.96, CH: 191 m Glnl-y, GInl-5-C=O Leu2-NH
Gln'-a, GIn'-$, 5
v-C  32.63, CH: 2.26, t (7.56) Cln1-5-C=O Leu2-NH
0-C=0 177.89, CO? - - -
7.59, brs s .
e-NH2 - 6.77 brs GIn'-3-C=0, GIn'- y -
L-Leu2 NH - 8.17, d (6.35) GIn!-CO GIn!-a, GIn'-g, GIn'-y
C=0 175.09, C - - -
2 2.
a-C 5390, CH 4.43, ddd (5.09, 6.35, 14.25) Leu Eeou'z_Lye“ B Lew-NH
1.64, m Leu2-CO, Leu?-«, 5
p-C 4117, CH: 161 m Leu-y Leu3-NH
Leu?-a, Leu?-(3, 5
v-C 2587, CH 1.64, m Leuz-d, Leu-d’ Leus-NH
o-C  22.98, CHs 0.97, d (4.88) Leu2-$3, Leu?-y, Leu-d’ -
o’-C 23.28 CHs 0.95, d (4.88) Leu?-$3, Leu?-y, Leu?d -
D-Leu? NH - 8.25, d (6.63) Leuz-CO, Leu*-a Leu?-a, Leu?-f3, Leuz-y
C=0 17552,C - - -
3. 3_
a-C 5344, CH 4.45, ddd (5.94, 6.63, 14.25) Leu Eeou’fyeu B Val*-NH
1.61, m Leu3-CO, Leu3-«, .
p-C  41.56, CH: 164 m Leu-y Val*-NH
v-C  25.70,CH 1.64, m Leud-a, Leud- Val--NH
o-C  22.07, CHs 0.91, d (3.95) Leu3-3, Leud-y, Leu3-d’ -
0’-C 23.26, CHs 0.97, d (4.88) Leu3-f3, Leud-y, Leu3-d -
L-Val* NH - 8.24, d (6.70) Val*-a, Val*-p, Leud-CO  Leu?-a, Leud-3, Leud-y
C=0 173.37C - - -
Val*-CO, Val*-j3, 5
a-C  61.35,CH 4.09, dd (5.26, 6.70) Vali-y, Vali-y Asp>-NH
B-C 3093, CH 2.20, ddd (5.26, 6.70, 13.20) Val4-a, Val*-y, Val*-y’ Asp>-NH
v-C  19.62, CHs 0.97, d (4.88) Val4-f3, Val*-y’ Asp>-NH
v'-C  18.31, CHs 0.92, d (3.95) Val4-3, Val*-y Asp>-NH
Val‘-a, Val*-(3, Val*-y,
- 5 - 4_ 5_
L-Asp> NH 8.28, d (7.43) Val*-CO, Asp’-a Val*-y’, Leus-NH
C=0 17299, C - - -
Asp>-CO, Asp®-f3, 6
a-C  52.01, CH 4.70, dd (7.43, 12.55) Aspi-y-C=0 Leus-NH
Asp3-CO, Asps-a, 6
p-C  37.10, CH: 2.84, dd (3.19, 7.43) Aspi-y-C=0 Leus-NH
v-C=0 174.49, CO? - - -
D-Leu¢ NH - 7.85, d (8.63) Asps-CO Asps-a, Asp5-NH, Ilet-NH
C=0 173.60, C - - -
a-C 5291, CH 451, ddd (5.77, 8.63, 14.59) Leus-CO, Leus-p, Nle’-NH
1.70, m Leus-CO, Leub-a, ;
p-C  41.45,CH: 160, m Leus-y Nle’-NH
v-C  25.86, CH 1.64, m Leu‘-a, Leu®-3 Ile’-NH
o-C  22.07,CHs 0.91, d (3.95) Leus-B, Leu3-d -
o’-C 22.65,CHs 0.94, d (3.58) Leus-B, Leus-d’ -
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Unit Pos Oc Mult. ou (Jin Hz) HMBC ROESY @
Ll NH - 8.05, d (8.27) Leus-CO Leut-NH, Leut-a, Leut-B,

Leu‘-y
C=0 172.12,C - - -
a-C 5821, CH 4.36, dd (5.60, 8.27) 1197-CO,I{5-6(5, lle7-y, ;
Ile7-B, Ile7-y,
B-C  38.37,CH 1.93, q (8.27) Hors, Tlor-or -
v-C 2599, CH: }‘21(1) m Tle7-B, Tle?-d, Tler-df ;
5-C  15.96, CHs 092, d (4.31) Tle7-ai, Tle7-B, Tle7-y -
¥-C_ 11.79, CHs 0.89, t (2.33) Ile7-B, Tle7-y -
Fatty .0 17255,C . . .
acid
2.62, dd (4,58, 12.21)

2 41.96,CH: 245, 4d (746, 14,31 FA-3, FA-4, FA-CO GIn'-NH

3 7383 CH 5.15 ddd (4.58, 7.46, 12.21) FA-4, FA-CO GIn'-NH
177, m FA-2-a, FA-2-b, FA-3 -
4 3514, CH: 1.65, m FA-3, FA-5-11 -
ai 5 2632 CHY 1.355, m FA-5-11, FA-12, FA-13 -
ai 6 2807, CHz* 1.295, m FA-5-11, FA-12, FA-13 -
ai 7 3024, CHz* 1.290, m FA-5-11, FA-12, FA-13 -
ai 8  30.51, CHz 1.290, m FA-5-11, FA-12, FA-13 -
ai 9 3052, CHy* 1.290, m FA-5-11, FA-12, FA-13 -
ai 10 30.65, CHz* 1.29%, m FA-5-11, FA-12, FA-13 -
ai 11  37.67, CH: 1.09, m FA-5-11, FA-12, FA-13 -

1.29, m
ai 12 3554, CH: 1.29%, m FA-13, FA-5-11 -
ai 13 3053, CH 129 m FA-12, FA-14, FA-15 .
113, m

ai 14 19.50, CH: 0.85, d (4.84) FA-12 -
ai 15 1163, CH: 0.86, t (6.15) FA-11, FA-12, FA-13 -
i 5 2633, CHY 1.35%, m FA-5-11, FA-12, FA-13 -
i 6 2842, CHz 1.290, m FA-5-11, FA-12, FA-13 -
i 7 30.40, CHz* 1.29%, m FA-5-11, FA-12, FA-13 -
i 8  30.51, CHz 1.29%, m FA-5-11, FA-12, FA-13 -
i 9 30.53, CH: 1.29%, m FA-5-11, FA-12, FA-13 -
i 10 30.65, CHz* 1.29%, m FA-5-11, FA-12, FA-13 -
i 11 2632, CH: 1.290, m FA-12, FA-14, FA-15 -
i 12 40.13, CH: 117, m FA-11, FA-14, FA-15 -
i 13 29.02, CH: 1.51, m FA-12, FA-14, FA-15 -
i 14 2291, CHs 0.87, d (6.55) FA-11, FA-13, FA-15 -
i 15 2291, CHs 0.87, d (6.55) FA-11, FA-13, FA-14 -

aSequential ROEs ? Overlapped signals prevent determination of constant couplings “May be interchanged.
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Figure S44: Marfey’s analysis in positive ion mode high-resolution ESI mass spectrum
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Figure S45: Biofilm-forming activity against Pseudomonas aeruginosa MUC-NI1 (n = 3).
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Figure 546: A) ATP release in S. aureus MRSA exhibited by compounds (3-4) and (6-7) as determined using ATP efflux
assay. Squalamine (100 pg.mL) was the positive control and water was the negative control. Compounds were tested
at a final concentration of 100 pg.mL", and results are reported as relative luminescence unit. B) Bacterial growth
inhibition exhibited by (3-4) and (6-7) against S. aureus MRSA (CF-Marseille) with different concentrations. Positive

control was bacteria only and negative control was media only.



