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1. Biological activity of lipopeptides 

 

Table S1. Antimicrobial activity (MIC) of lipopeptides 

Peptidea MIC (µM) 
Eab Pssb Xapb Xfb Psab Xavb Peb Fob 

BP367 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 12.5-25 1.6-3.1 
BP472 3.1-6.2 3.1-6.2 1.6-3.1 1.6-3.1 1.6-3.1 1.6-3.1 >25 3.1-6.2 
BP371 3.1-6.2 3.1- 6.2 3.1- 6.2 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 0.8-1.6 
BP484 

 

6.2-12.5 3.1-6.2 3.1-6.2 1.6-3.1 3.1-6.2 6.2-12.5 6.2-12.5 1.6-3.1 
BP374 3.1-6.2 6.2-12.5 6.2-12.5 3.1-6.2 3.1-6.2 6.2-12.5 >25 0.8-1.6 
BP494 

 

6.2-12.5 3.1-6.2 6.2-12.5 12.5-25 3.1-6.2 6.2-12.5 0.8-1.6 3.1-6.2 
BP378 3.1-6.2 6.2-12.5 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 0.8-1.6 
BP495 

 

3.1-6.2 3.1-6.2 3.1-6.2 6.2-12.5 1.6-3.1 6.2-12.5 0.8-1.6 1.6-3.1 
BP379 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 3.1-6.2 6.2-12.5 3.1-6.2 
BP485 

 

6.2-12.5 3.1-6.2 1.6-3.1 1.6-3.1 3.1-6.2 1.6-3.1 3.1-6.2 1.6-3.1 
BP381 3.1-6.2 3.1-6.2 3.1-6.2 1.6-3.1 3.1-6.2 1.6-3.1 1.6-3.1 0.8-1.6 
BP486 6.2-12.5 12.5-25 3.1-6.2 3.1-6.2 6.2-12.5 6.2-12.5 6.2-12.5 0.8-1.6 
BP384 3.1-6.2 6.2-12.5 3.1-6.2 1.6-3.1 6.2-12.5 1.6-3.1 12.5-25 1.6-3.1 
BP498 6.2-12.5 6.2-12.5 1.6-3.1 3.1-6.2 6.2-12.5 1.6-3.1 1.6-3.1 0.8-1.6 
BP385 6.2-12.5 6.2-12.5 0.8-1.6 1.6-3.1 6.2-12.5 0.8-1.6 6.2-12.5 1.6-3.1 
BP473 3.1-6.2 6.2-12.5 1.6-3.1 1.6-3.1 3.1-6.2 1.6-3.1 >25 0.8-1.6 
BP387 3.1-6.2 3.1-6.2 3.1-6.2 1.6-3.1 3.1-6.2 1.6-3.1 6.2-12.5 0.8-1.6 
BP474 6.2-12.5 3.1-6.2 3.1-6.2 6.2-12.5 1.6-3.1 3.1-6.2 3.1-6.2 0.8-1.6 
BP388 3.1-6.2 6.2-12.5 3.1-6.2 1.6-3.1 6.2-12.5 1.6-3.1 6.2-12.5 0.8-1.6 
BP499 3.1-6.2 6.2-12.5 3.1-6.2 3.1-6.2 3.1-6.2 1.6-3.1 1.6-3.1 0.8-1.6 
BP389 3.1-6.2 6.2-12.5 0.8-1.6 1.6-3.1 3.1-6.2 0.8-1.6 6.2-12.5 1.6-3.1 
BP475 3.1-6.2 3.1-6.2 0.8-1.6 1.6-3.1 1.6-3.1 1.6-3.1 3.1-6.2 0.8-1.6 
BP390 3.1-6.2 6.2-12.5 6.2-12.5 3.1-6.2 6.2-12.5 3.1-6.2 6.2-12.5 0.8-1.6 
BP496 6.2-12.5 6.2-12.5 1.6-3.1 12.5-25 3.1-6.2 12.5-25 3.1-6.2 1.6-3.1 
BP394 12.5-25 6.2-12.5 1.6-3.1 0.8- 1.6 6.2-12.5 1.6-3.1 12.5-25 6.2-12.5 
BP500 6.2-12.5 3.1-6.2 1.6-3.1 1.6-3.1 3.1-6.2 0.8-1.6 6.2-12.5 3.1-6.2 
BP395 12.5-25 3.1-6.2 1.6-3.1 1.6-3.1 3.1-6.2 1.6-3.1 12.5-25 6.2-12.5 
BP488 6.2-12.5 3.1-6.2 1.6-3.1 1.6-3.1 3.1-6.2 1.6-3.1 12.5-25 >25 
BP398 >25 3.1-6.2 1.6-3.1 3.1-6.2 3.1-6.2 0.8-1.6 >25 6.2-12.5 
BP489 6.2-12.5 3.1-6.2 1.6-3.1 3.1-6.2 3.1-6.2 1.6-3.1 12.5-25 >25 
BP399 >25 3.1-6.2 1.6-3.1 3.1-6.2 3.1-6.2 0.8-1.6 12.5-25 6.2-12.5 
BP490 >25 6.2-12.5 1.6-3.1 1.6-3.1 3.1-6.2 1.6-3.1 12.5-25 >25 
BP400 >25 >25 1.6-3.1 3.1-6.2 >25 1.6-3.1 >25 6.2-12.5 
BP497 >25 >25 1.6-3.1 0.8-1.6 >25 1.6-3.1 12.5-25 >25 
BP402 3.1-6.2 3.1-6.2 1.6-3.1 3.1-6.2 3.1-6.2 1.6-3.1 12.5-25 6.2-12.5 
BP476 6.2-12.5 6.2-12.5 1.6-3.1 1.6-3.1 1.6-3.1 1.6-3.1 12.5-25 12.5-25 

aFor each group of peptides, the top sequence corresponds to the all-L derivative 

bEa, Erwinia amylovora; Pss, Pseudomonas syringae pv. syringae; Xap, Xanthomonas arboricola pv. pruni; Xf, Xanthomonas fragariae; Psa, 
Pseudomonas syringae pv. actinidiae; Xav, Xanthomonas axonopodis pv. vesicatoria; Pe, Penicillium expansum; Fo, Fusarium oxysporum. 

 

  



 

3 
 

Table S2. Hemolytic activity  

Lipopeptidea 
Hemolysis (%)b 

50 µM 150 µM 250 µM 375 µM 
BP367 89 ± 2 87 ± 14 83 ± 6 95 ± 13 
BP472 21 ± 5 66 ± 3 78 ± 5 90 ± 3 
BP371 22 ± 4 47 ± 2 75 ± 4 95 ± 3 
BP484 3 ± 0.1 5 ± 0.9 10 ± 2 15 ± 4 
BP374 4 ± 2 8 ± 0.4 19 ± 3 28 ± 2 
BP494 0 ± 0.5 0.3 ± 0.8 0.2 ± 0.2 0.4 ± 0.5 
BP378 15 ± 7 21 ± 2 26 ± 0.4 52 ± 6 
BP495 0 ± 0.4 0 ± 0.4 0.6 ± 1 1 ± 2 
BP379 60 ± 10 86 ± 2 93 ± 0.8 96 ± 1 
BP485 9 ± 0.4 16 ± 4 24 ± 9 46 ± 5 
BP381 11 ± 2 30 ± 3 54 ± 6 76 ± 2 
BP486 3 ± 2 6 ± 2 14 ± 5 14 ± 2 
BP384 41 ± 15 97 ± 10 100 ± 4 100 ± 2 
BP498 6 ± 1 17 ± 2 21 ± 3 36 ± 2 
BP385 42 ± 3 98 ± 8 100 ± 3 100 ± 4 
BP473 7 ± 2 41 ± 4 84 ± 11 75 ± 12 
BP387 4 ± 0.9 11 ± 5 14 ± 0.5 18 ± 1 
BP474 0 ± 0 0 ± 0 0 ± 0 0 ± 0 
BP388 10 ± 1 32 ± 3 38 ± 4 89 ± 10 
BP499 3 ± 0.8 7 ± 0.3 11 ± 1 17 ± 1 
BP389 9 ± 4 17 ± 0.7 22 ± 2 39 ± 3 
BP475 0 ± 0 0 ± 0 0 ± 0 0 ± 0 
BP390 1 ± 0.2 2 ± 0.2 5 ± 0.3 7 ± 0.9 
BP496 0 ± 1 0 ± 0.2 1 ± 1 1 ± 0.5 
BP394 100 ± 7 100 ± 7 100 ± 1 100 ± 2 
BP500 74 ± 5 71 ± 2 71 ± 8 77 ± 5 
BP395 100 ± 2 100 ± 2 100 ± 2 100 ± 2 
BP488 71 ± 2 84 ± 9 86 ± 14 82 ± 7 
BP398 70 ± 18 100 ± 9 100 ± 3 100 ± 5 
BP489 50 ± 5 83 ± 15 100 ± 6 100 ± 1 
BP399 94 ± 8 100 ± 5 100 ± 5 100 ± 6 
BP490 100 ± 3 92 ± 17 100 ± 6 98 ± 2 
BP400 43 ± 3 56 ± 1 99 ± 0.4 100 ± 14 
BP497 88 ± 14 100 ± 2 100 ± 2 100 ± 4 
BP402 95 ± 6 93 ± 13 100 ± 4 100 ± 0.5 
BP476 69 ± 3 79 ± 7 94 ± 10 94 ± 67  

aFor each group of peptides, the top sequence corresponds to the all-L derivative 
bPercent hemolysis plus confidence interval (α = 0.05) 
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Table S3. Size of the lesion in infiltrated tobacco leaves 

Lipopeptidea 
Size of the lesion (mm)b 

50 µM 150 µM 250 µM 
BP367 6 ± 0.4 9 ± 2 15 ± 4 
BP472 2 ± 1 4 ± 1 4 ± 1 
BP371 2 ± 0.5 - 9 ± 2 
BP484 0 ± 0 2 ± 2 7 ± 1 
BP374 3 ± 0.6 9 ± 2 12 ± 3 
BP494 1 ± 1 6 ± 1 8 ± 1 
BP378 4 ± 0.7 12 ± 3 13 ± 5 
BP495 3 ± 0 6 ± 2 11 ± 2 
BP379 7 ± 1 13 ± 3 16 ± 3 
BP485 4 ± 0.7 7 ± 0.7 12 ± 1 
BP381 5 ± 2 11 ± 2 11 ± 2 
BP486 4 ± 1 8 ± 1 17 ± 2 
BP384 8 ± 1 11 ± 3 11 ± 2 
BP498 4 ± 3 6 ± 2 6 ± 1 
BP385 8 ± 1 13 ± 2 13 ± 2 
BP473 2 ± 2 4 ± 0.9 5 ± 2 
BP387 3 ± 0.7 8 ± 1 9 ± 1 
BP474 0 ± 0 2 ± 2 4 ± 2 
BP388 8 ± 2 11 ± 0.4 10 ± 3 
BP499 6 ± 1 8 ± 2 8 ± 2 
BP389 4 ± 1 7 ± 1 9 ± 3 
BP475 5 ± 1 7 ± 2 10 ± 1 
BP390 3 ± 0.7 7 ± 1 8 ± 2 
BP496 3 ± 0.5 4 ± 0.5 10 ± 3 
BP394 3 ± 0.7 12 ± 1 13 ± 0.6 
BP500 3 ± 2 6 ± 2 9 ± 3 
BP395 8 ± 0.7 11 ± 2 10 ± 3 
BP488 4 ± 0.7 5 ± 1 13 ± 5 
BP398 5 ± 0.5 9 ± 2 11 ± 4 
BP489 2 ± 0.5 6 ± 2 11 ± 1 
BP399 5 ± 0.8 8 ± 2 10 ± 3 
BP490 4 ± 0.7 6 ± 2 11 ± 3 
BP400 7 ± 1 11 ± 2 15 ± 4 
BP497 5 ± 1 18 ± 1 18 ± 0 
BP402 4 ± 1 10 ± 2 9 ± 2 
BP476 3 ± 0.6 3 ± 0.5 5 ± 0.5 

aFor each group of peptides, the top sequence corresponds to the all-L derivative 
bEffect on the size of the lesion in infiltrated tobacco leaves plus confidence interval 
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2. Synthesis of lipopeptides 

C5H11CO-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP472) 

This lipopeptide was prepared following the procedure described in the manuscript using hexanoic 

acid. Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) 

afforded C5H11CO-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP472) in >99% 

purity. tR = 6.14 min. MS (ESI) m/z: 760.1 [M + 2H]2+, 1519.1 [M + H]+; HRMS (ESI) m/z: calcd for 

C78H137N17O13 [M + 2H]2+ 760.0285, found 760.0260; calcd for C78H136N17O13 [M + H]+ 1519.0498, 

found 1519.0511. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys(COC3H7)-Ile-Leu-Lys-Tyr-Leu-NH2 (BP473) 

This lipopeptide was prepared following the procedure described in the manuscript using butyric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys(COC3H7)-Ile-Leu-Lys-Tyr-Leu-NH2 (BP473) in >99% purity. tR = 

5.99 min. MS (ESI) m/z: 767.1 [M + 2H]2+, 1533.1 [M + H]+, 1555.1 [M + Na]+; HRMS (ESI) m/z: 

calcd for C78H135N17O14 [M + 2H]2+ 767.0182, found 767.0158; calcd for C78H134N17O14 [M + H]+ 

1533.0291, found 1533.0240. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Lys(COC3H7)-Lys-Tyr-Leu-NH2 (BP474) 

This lipopeptide was prepared following the procedure described in the manuscript using butyric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (85:15) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Lys(COC3H7)-Lys-Tyr-Leu-NH2 (BP474) in >99% purity. tR = 

5.36 min. MS (ESI) m/z: 774.6 [M + 2H]2+, 1548.1 [M + H]+, 1570.1 [M + Na]+; HRMS (ESI) m/z: 

calcd for C78H136N18O14 [M + 2H]2+ 774.5236, found 774.5208; calcd for C78H135N18O14 [M + H]+ 

1548.0400, found 1548.0381. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Lys(COC3H7)-Leu-NH2 (BP475) 

This lipopeptide was prepared following the procedure described in the manuscript using butyric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (80:20) afforded 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Lys(COC3H7)-Leu-NH2 (BP475) in >99% purity. tR = 

5.69 min. MS (ESI) m/z: 750.1 [M + 2H]2+, 1498.2 [M + H]+, 1520.1 [M + Na]+; HRMS (ESI) m/z: 

calcd for C75H138N18O13 [M + 2H]2+ 749.5340, found 749.5343; calcd for C75H137N18O13 [M + H]+ 

1498.0607, found 1498.0610; calcd for C75H136N18O13Na [M + Na]+ 1520.0426, found 1520.0424. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC11H23)-NH2 (BP476) 

This lipopeptide was prepared following the procedure described in the manuscript using lauric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (80:20) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC11H23)-NH2 (BP476) in >99% purity. tR 

= 6.67 min. MS (ESI) m/z: 830.6 [M + 2H]2+, 1660.3 [M + H]+, 1682.2 [M + Na]+; HRMS (ESI) m/z: 

calcd for C86H152N18O14 [M + 2H]2+ 830.5862, found 830.5839; calcd for C86H151N18O14 [M + H]+ 

1660.1652, found 1660.1578. 

Ac-Lys-Lys-Leu-D-Lys(COC5H11)-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP484) 

This lipopeptide was prepared following the procedure described in the manuscript using hexanoic 

acid. Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (80:20) 

afforded Ac-Lys-Lys-Leu-D-Lys(COC5H11)-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP484) in >99% 

purity. tR = 6.45 min. MS (ESI) m/z: 771.5 [M + 2H]2+, 1542.0 [M + H]+; HRMS (ESI) m/z: calcd for 

C77H142N18O14 [M + 2H]2+ 771.5471, found 771.5477; calcd for C77H141N18O14 [M + H]+ 1542.0869, 

found 1542.0812. 

C3H7CO-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP485) 

This lipopeptide was prepared following the procedure described in the manuscript using butyric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) afforded 

C3H7CO-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP485) in >99% purity. tR = 6.79 

min. MS (ESI) m/z: 746.4 [M + 2H]2+, 1491.0 [M + H]+, 1513.1 [M + Na]+; HRMS (ESI) m/z: calcd 

for C76H133N17O13 [M + 2H]2+ 746.0129, found 746.0097; calcd for C76H132N17O13 [M + H]+ 

1491.0185, found 1491.0154. 
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Ac-Lys-Lys(COC3H7)-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP486) 

This lipopeptide was prepared following the procedure described in the manuscript using butyric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) afforded 

Ac-Lys-Lys(COC3H7)-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP486) in >99% purity. tR = 

6.17 min. MS (ESI) m/z: 767.1 [M + 2H]2+, 1533.1 [M + H]+; HRMS (ESI) m/z: calcd for 

C78H134N17O14 [M + H]+ 1533.0291, found 1533.0266; calcd for C78H133N17O14Na [M + Na]+ 

1555.0110, found 1555.0071. 

Ac-Lys-Lys-Leu-D-Lys(COC11H23)-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP488) 

This lipopeptide was prepared following the procedure described in the manuscript using lauric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) afforded 

Ac-Lys-Lys-Leu-D-Lys(COC11H23)-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP488) in >99% purity. tR 

= 6.80 min. MS (ESI) m/z: 814.1 [M + 2H]2+, 1626.2 [M + H]+; HRMS (ESI) m/z: calcd for 

C83H153N18O14 [M + H] + 1626.1808, found 1626.1787; calcd for C83H152N18O14Na [M + Na]+ 

1648.1628, found 1648.1600. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Lys(COC11H23)-Leu-Lys-Tyr-Leu-NH2 (BP489) 

This lipopeptide was prepared following the procedure described in the manuscript using lauric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Lys(COC11H23)-Leu-Lys-Tyr-Leu-NH2 (BP489) in >99% purity. tR 

= 6.76 min. MS (ESI) m/z: 554.4 [M + 3H]3+, 831.1 [M + 2H]2+, 1660.2 [M + H]+; HRMS (ESI) m/z: 

calcd for C86H152N18O14 [M + 2H]2+ 830.5862, found 830.5825; calcd for C86H151N18O14 [M + H]+ 

1660.1652, found 1660.1598. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Lys(COC11H23)-Lys-Tyr-Leu-NH2 (BP490) 

This lipopeptide was prepared following the procedure described in the manuscript using lauric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Lys(COC11H23)-Lys-Tyr-Leu-NH2 (BP490) in >99% purity. tR 
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= 7.12 min. MS (ESI) m/z: 554.4 [M + 3H]3+, 831.1 [M + 2H]2+, 1660.2 [M + H]+; HRMS (ESI) m/z: 

calcd for C86H151N18O14 [M + H]+ 1660.1652, found 1660.1635; calcd for C86H150N18O14Na [M + 

Na]+ 1682.1471, found 1682.1449. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Lys(COC5H11)-Leu-Lys-Tyr-Leu-NH2 (BP494) 

This lipopeptide was prepared following the procedure described in the manuscript using hexanoic 

acid. Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (80:20) 

afforded Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Lys(COC5H11)-Leu-Lys-Tyr-Leu-NH2 (BP494) in >99% 

purity. tR = 5.42 min. MS (ESI) m/z: 788.6 [M + 2H]2+, 1576.1 [M + H]+; HRMS (ESI) m/z: calcd for 

C80H139N18O14 [M + H]+ 1576.0713, found 1576.0683; calcd for C80H138N18O14Na [M + Na]+ 

1598.0532, found 1598.0490. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC5H11)-NH2 (BP495) 

This lipopeptide was prepared following the procedure described in the manuscript using hexanoic 

acid. Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (80:20) 

afforded Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC5H11)-NH2 (BP495) in >99% 

purity. tR = 5.44 min. MS (ESI) m/z: 789.1 [M + 2H]2+, 1576.1 [M + H]+; HRMS (ESI) m/z: calcd for 

C80H139N18O14 [M + H]+ 1576.0713, found 1576.0683; calcd for C80H138N18O14Na [M + Na]+ 

1598.0532, found 1598.0499. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC3H7)-NH2 (BP496) 

This lipopeptide was prepared following the procedure described in the manuscript using butyric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (80:20) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC3H7)-NH2 (BP496) in >99% purity. tR = 

5.11 min. MS (ESI) m/z: 775.1 [M + 2H]2+, 1548.2 [M + H]+, 1570.1 [M + Na]+ ; HRMS (ESI) m/z: 

calcd for C86H135N18O14 [M + H]+ 1548.0400, found 1548.0367; calcd for C78H134N18O14Na [M + 

Na]+ 1570.0219, found 1570.0179. 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys(COC11H23)-Tyr-Leu-NH2 (BP497) 

This lipopeptide was prepared following the procedure described in the manuscript using lauric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys(COC11H23)-Tyr-Leu-NH2 (BP497) in >99% purity. tR 

= 7.21 min. MS (ESI) m/z: 823.1 [M + 2H]2+, 1645.1 [M + H]+; HRMS (ESI) m/z: calcd for 

C86H150N17O14 [M + H]+ 1645.1543, found 1645.1516; calcd for C86H149N17O14Na [M + Na]+ 

1667.1362, found 1667.1311. 

Ac-Lys-Lys-Leu-D-Phe-Lys(COC3H7)-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP498) 

This lipopeptide was prepared following the procedure described in the manuscript using butyric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (70:30) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys(COC3H7)-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP498) in >99% purity. tR = 

6.12 min. MS (ESI) m/z: 767.0 [M + 2H]2+, 1533.1 [M + H]+; HRMS (ESI) m/z: calcd for 

C78H135N17O14 [M + 2H]2+ 767.0182, found 767.0147; calcd for C78H134N17O14 [M + H]+ 1533.0291, 

found 1533.0225; calcd for C78H133N17O14Na [M + Na]+ 1555.0110, found 1555.0032. 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys(COC3H7)-Tyr-Leu-NH2 (BP499) 

This lipopeptide was prepared following the procedure described in the manuscript using butyric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (75:25) afforded 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys(COC3H7)-Tyr-Leu-NH2 (BP499) in >99% purity. tR = 

5.89 min. MS (ESI) m/z: 766.8 [M + 2H]2+, 1533.4 [M + H]+, 1555.1 [M + Na]+; HRMS (ESI) m/z: : 

calcd for C78H134N17O14 [M + H]+ 1533.0291, found 1533.0269; calcd for C78H133N17O14Na [M + 

Na]+ 1555.0110, found 1555.0097. 

Ac-Lys-Lys-Lys(COC11H23)-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP500) 

This lipopeptide was prepared following the procedure described in the manuscript using lauric acid. 

Acidolytic cleavage of the resulting resin and purification eluting with H2O/CH3CN (70:30) afforded 

Ac-Lys-Lys-Lys(COC11H23)-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP500) in >99% purity. tR 
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= 6.80 min. MS (ESI) m/z: 554.4 [M + 3H]3+, 830.7 [M + 2H]2+; HRMS (ESI) m/z: calcd for 

C86H151N18O14 [M + H]+ 1661.1684, found 1661.1667; calcd for C86H150N18O14Na [M + Na]+ 

1683.1503, found 1683.1487. 
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3. HPLC of crude and purified lipopeptides, ESI-MS and HRMS of purified lipopeptides 

C5H11CO-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP472) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

 

ESI-MS (m/z) 
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HRMS (m/z)
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys(COC3H7)-Ile-Leu-Lys-Tyr-Leu-NH2 (BP473) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Lys(COC3H7)-Lys-Tyr-Leu-NH2 (BP474) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Lys(COC3H7)-Leu-NH2 (BP475) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

 

ESI-MS (m/z) 

 

  



 

25 
 

 

HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC11H23)-NH2 (BP476) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Lys(COC5H11)-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP484) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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C3H7CO-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP485) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys(COC3H7)-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP486) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Lys(COC11H23)-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP488) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Lys(COC11H23)-Leu-Lys-Tyr-Leu-NH2 (BP489) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Lys(COC11H23)-Lys-Tyr-Leu-NH2 (BP490) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Lys(COC5H11)-Leu-Lys-Tyr-Leu-NH2 (BP494) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC5H11)-NH2 (BP495) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 

 

 

 



 

62 
 

 

  



 

63 
 

Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Lys(COC3H7)-NH2 (BP496) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys(COC11H23)-Tyr-Leu-NH2 (BP497) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys(COC3H7)-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP498) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys(COC3H7)-Tyr-Leu-NH2 (BP499) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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Ac-Lys-Lys(COC11H23)-Leu-D-Phe-Lys-Lys-Ile-Leu-Lys-Tyr-Leu-NH2 (BP500) 
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HPLC of crude peptide (λ=220 nm) 
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HPLC of purified peptide (λ=220 nm) 

 

ESI-MS (m/z) 
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4. NMR experiments of lipopeptides BP389 and BP475 

 

BP389 

1H-NMR (400 MHz, 20 mM phosphate buffer pH = 6.5 H2O/D2O (90:10)) δ (ppm): 0.77-0.89 (m, 29H, CH3-

butanoyl, δ-CH3-Ile, 6 × δ-CH3-Leu, γ-CH3-Ile, δ-CH2-Lys), 1.22-1.81 (m, 48 H, β-CH2-butanoyl, β-CH2-Ile, γ-

CH2-Ile, 3 × β-CH2-Leu, 3 × γ-CH-Leu, 6 × β-CH2-Lys, 6 × γ-CH2-Lys, 5 × δ-CH2-Lys), 1.97 (s, 3H, CH3CO), 

2.14 (t, J = 7.57 Hz, 2H, α-CH2-butanoyl), 2.88-3.02 (m, 12H, 5 × ε-CH2-Lys, β-CH2-Phe), 3.09-3.16 (m, 2H, ε-

CH2-Lys10), 4.03-4.07 (m, 1H, α-CH-Ile), 4.12-4.33 (m, 5H, 5 x α-CH-Lys, α-CH-Lys10. 3 × α-CH-Leu), 4.52-

4.55 (m, α-CH-Phe), 7.09 (s, 1H, CONH2), 7.18 (d, J = 6.96 Hz, 2H, 2 × o-CH-Phearom), 7.22-7.31 (m, 3H, 2 × 

m-CH-Phearom, p-CH-Phearom), 7.58 (s, 1H, CONH2), 8.02 (t, J = 5.94 Hz, 1H, ζ-NH-Lys10), 8.16-8.22 (m, 3H, 

α-NH-Phe, α-NH-Leu, α-NH-Lys), 8.29-8.36 (m, 6H, 4 × α-NH-Lys, α-NH-Ile, α-NH-Leu) 8.40-8.42 (m, 2H, α-

NH-Lys10, α-NH-Leu).  

 

1H-NMR (400 MHz, 20 mM phosphate buffer at pH = 6.5 with H2O/D2O (90:10) containing 30% CF3CD2OD) 
δ (ppm): 0.69-0.72 (m, 6H, 2 × δ-CH3-Leu8), 0.77-0.92 (m, 18H, 2 × δ-CH3-Leu11, δ-CH3-Ile7, δ-CH3-Leu3, CH3-

butanoyl, δ’-CH3-Leu3), 1.03-1.11 (m, 3H, γ-CH3-Ile7), 1.35-1.98 (m, 48H, γ-CH-Leu8, δ-CH2-Lys1, δ-CH2-Lys2, 

δ-CH2-Lys5, δ-CH2-Lys6, δ-CH2-Lys9, δ-CH2-Lys10, γ-CH-Leu11, β-CH2-butanoyl, γ-CH-Leu3, γ-CH2-Lys1, γ-

CH2-Lys2, γ-CH2-Lys5, γ-CH2-Lys6, γ-CH2-Lys9, γ-CH2-Lys10, β-CH-Leu8, γ-CH2-Ile7, β-CH-Leu3, β-CH2-Lys1, 

β-CH2-Lys2, β-CH2-Lys5, β-CH2-Lys6, β-CH2-Lys9, β-CH2-Lys10, β-CH2-Leu11, β-CH-Ile7), 2.03 (s, 3H, CH3CO), 

2.13 (t, J = 7.48 Hz, 2H, α-CH2-butanoyl), 2.91-3.00 (m, 10 H, ε-CH2-Lys1, ε-CH2-Lys2, ε-CH2-Lys5, ε-CH2-Lys6, 

ε-CH2-Lys9), 3.08-3.16 (m, 4 H, ε-CH2-Lys10, β-CH2-Phe4), 3.59 (br, 1H, α-CH-Ile7), 3.84-4.24 (m, 10H, α-CH-

Lys5, α-CH-Leu8, α-CH-Lys6, α-CH-Lys1, α-CH-Lys2, α-CH-Lys9, α-CH-Lys10, α-CH-Leu11, α-CH-Leu3, α-CH-

Phe4), 6.96 (s, 1H, CONH2), 7.10 (d, J = 7.01 Hz, 2H, 2 × o-CH-Phearom), 7.16-7.21 (m, 4 H, p-CH-Phearom, 2 

× m-CH-Phearom, CONH2), 7.57 (br, 1H, α-NH-Leu3), 7.59 (br, 1H, α-NH-Lys6), 7.73 (br, 1H, α-NH-Lys9), 7.83 

(br, 1H, α-NH-Lys10), 8.07-8.10 (m, 3H, α-NH-Leu11, α-NH-Ile7, α-NH-Phe4), 8.13 (br, 1H, α-NH-Lys5), 8.26 (br, 

1H, α-NH-Leu8), 8.36 (br, 1H, α-NH-Lys1), 8.42 (br, 1H, α-NH-Lys2). 
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BP475 

1H-NMR (400 MHz, 20 mM phosphate buffer pH = 6.5 H2O/D2O (90:10)) δ (ppm): 0.75-0.90 (m, 24H, CH3-

butanoyl, δ-CH3-Ile, 6 × δ-CH3-Leu), 0.99-1.16 (m, 5H, γ-CH3-Ile, δ-CH2-Lys), 1.25-1.82 (m, 48 H, β-CH2-

butanoyl, β-CH2-Ile, γ-CH2-Ile, 3 × β-CH2-Leu, 3 × γ-CH-Leu, 6 × β-CH2-Lys, 6 × γ-CH2-Lys, 5 × δ-CH2-Lys), 

1.98 (s, 3H, CH3CO), 2.15 (t, J = 7.48 Hz, 2H, α-CH2-butanoyl), 2.85-3.00 (m, 11H, 5 × ε-CH2-Lys, β-CH2-

Phe), 3.06-3.16 (m, 3H, ε-CH2-Lys10. β-CH2-Phe), 4.06-4.13 (m, 2H, α-CH-Ile, α-CH-Lys), 4.15-4.34 (m, 5H, 4 

x α-CH-Lys, α-CH-Lys10. 3 × α-CH-Leu), 4.54-4.57 (m, α-CH-Phe), 7.11 (s, 1H, CONH2), 7.21 (d, J = 7.16 Hz, 

2H, 2 × o-CH-Phearom), 7.26-7.36 (m, 3H, 2 × m-CH-Phearom, p-CH-Phearom), 7.59 (s, 1H, CONH2), 8.04 (t, J = 

5.82Hz, 1H, ζ-NH-Lys10), 8.21-8.29 (m, 3H, α-NH-Ile, α-NH-Leu, α-NH-Lys), 8.32-8.46 (m, 6H, α-NH-Lys10, 4 

× α-NH-Lys, α-NH-Phe, 2 × α-NH-Leu). 

 

1H-NMR (400 MHz, 20 mM phosphate buffer at pH = 6.5 with H2O/D2O (90:10) containing 30% 
CF3CD2OD)) δ (ppm): 0.82-0.94 (m, 24H, CH3-butanoyl, 2 × δ-CH3-Leu3, 2 × δ-CH3-Leu8, 2 × δ-CH3-Leu11, δ-

CH3-Ile), 1.08-1.31 (m, 3H, γ-CH3-Ile), 1.33-1.85 (m, 24H, β-CH2-butanoyl, β-CH2-Lys6, β-CH2-Leu8, β-CH2-

Leu11, δ-CH2-Lys1, δ-CH2-Lys2, δ-CH2-Lys6, δ-CH2-Lys10, γ-CH2-Lys1, γ-CH2-Lys2, γ-CH2-Lys6, γ-CH2-Ile), 1.95 

(s, 7H, β-CH2-Lys2, β-CH2-Lys10, CH3CO), 2.14 (t, J = 7.66 Hz, 2H, α-CH2-butanoyl), 2.90-2.99 (m, 7 H, ε-CH2-

Lys1, ε-CH2-Lys2, ε-CH2-Lys6, β-CH2-Phe), 3.15 (m, 3H, ε-CH2-Lys10, β-CH2-Phe), 3.77 (br, 1H, α-CH-Ile), 3.85-

4.19 (m, 8 H, α-CH-Lys1, α-CH-Lys2, α-CH-Lys6, α-CH-Lys10, α-CH-Leu3, α-CH-Leu8, α-CH-Leu11, α-CH-Phe), 

6.94 (s, 1H, CONH2), 7.08 (d, J = 6.36 Hz, 2H, 2 × o-CH-Phearom), 7.27-7.18 (m, 4 H, p-CH-Phearom, 2 × m-CH-

Phearom, CONH2), 7.46-7.43 (m, 1H, ζ-NH-Lys10), 7.64 (br, 1H, α-NH-Leu3), 7.76 (br, 1H, α-NH-Lys10), 7.81 (br, 

1H, α-NH-Lys6), 7.92 (br, 1H, α-NH-Lys9), 8.03-8.11 (m, 3H, α-NH-Lys5, α-NH-Ile, α-NH-Leu11), 8.15-8.19 (m, 

2H, α-NH-Phe, α-NH-Leu8), 8.22 (br, 1H, α-NH-Lys1), 8.30 (br, 1H, α-NH-Lys2). 
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BP389 

Table S4. NMR data of lipopeptide BP389 recorded at 400 MHz in 20 mM phosphate buffer,  
pH = 6.5 H2O/D2O (90:10) 

Amino 
acid 

δ (ppm)  
CO-NH CO-NH α-CH  α-CH β-CH  β-CH 

Phe4 8.32 123.8 4.53 54.8 2.97 / 3.01 36.9 

Ile7 8.34 124.1 4.06 57.9 1.78 35.7 

Lys10 8.41 122.5 4.21 53.2 1.66 38.9 

5 × Lys 

8.30 123.0 4.19 53.1 1.61 30.5 

8.32 127.0 4.24 53.3 1.70 30.3 

8.32 121.9 4.18 53.5 1.67 30.2 

8.35 123.7 4.13 53.8 1.65 30.2 

8.17 124.0 4.20 53.6 1.46 30.3 

3 × Leu 

8.21 123.6 4.26 51.8 1.51 39.6 

8.34 124.1 4.29 52.0 1.54 39.6 

8.42 127.8 4.33 52.1 1.61 39.5 

 

Table S5. NMR data of lipopeptide BP389 recorded at 400 MHz in 20 mM phosphate buffer, pH 
= 6.5 H2O/D2O (90:10), containing 30% CF3CD2OD 

Amino 
acid 

δ (ppm) 

CO-NH CO-NH α-CH  α-CH β-CH  β-CH 

Lys1 8.36 126.1 4.00 56.6 1.82 29.4 

Lys2 8.42 116.8 4.02 56.5 1.82 29.7 

Leu3 7.57 124.6 4.15 54.3 1.73 26.6 

Phe4 8.10 118.2 4.24 57.8 3.10 35.7 

Lys5 8.13 116.0 3.84 57.0 1.88 29.4 

Lys6 7.59 118.7 3.99 56.8 2.01 29.5 

Ile7 8.10 120.2 3.59 62.2 1.92 34.8 

Leu8 8.26 118.7 3.88 55.1 1.66 26.5 

Lys9 7.73 117.9 4.02 55.7 1.95 29.2 

Lys10 7.83 119.5 4.04 55.9 1.90 28.0 

Leu11 8.07 118.4 4.12 53.0 1.79  
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BP475 

Table S6. NMR data of lipopeptide BP475 recorded at 400 MHz in 20 mM phosphate buffer,  
pH = 6.5 H2O/D2O (90:10) 

Amino 
acid 

δ (ppm)  
CO-NH CO-NH α-CH  α-CH β-CH  β-CH 

Phe4 8.40 122.0 4.56 55.3 3.08 / 2.98 36.8 

Ile7 8.26 122.3 4.08 57.9 1.79 35.6 

Lys10 8.32 122.9 4.24 53.4 1.72 30.3 

5 × Lys 

8.27 122.7 4.22 53.5 1.68 30.2 

8.34 124.0 4.17 53.8 1.72 30.3 

8.38 124.2 4.10 53.4 1.49 30.1 

8.39 122.7 4.22 53.6 1.72 38.3 

8.45 122.3 4.29 53.2 1.68 30.1 

3 × Leu 

8.22 123.5 4.25 52.2 1.39 39.8 

8.34 121.0 4.27 52.0 1.62 39.6 

8.42 127.8 4.33 52.1 1.54 39.5 

 

Table S7. NMR data of lipopeptide BP475 recorded at 400 MHz in 20 mM phosphate buffer, pH 
= 6.5 H2O/D2O (90:10), containing 30% CF3CD2OD 

Amino 
acid 

δ (ppm) 

CO-NH CO-NH α-CH  α-CH β-CH  β-CH 

Lys1 8.22 125.7 3.89 55.8   

Lys2 8.30 117.5 4.10 55.5 1.94 29.3 

Leu3 7.64 112.0 4.13 54.2   

Phe4 8.16 116.0 4.04 55.5 2.99 / 3.15 38.9 

Lys5 8.07 119.4 4.03 55.1   

Lys6 7.81 118.8 4.01 56.6 1.78 29.2 

Ile7 8.09 118.7 3.77 61.4 2.08 34.6 

Leu8 8.18 119.0 4.01 56.6 1.71  

Lys9 7.92 117.8 4.06 55.55   

Lys10 7.76 119.4 4.08 55.9 1.95 30.1 

Leu11 8.04 118.4 4.17 53.0 1.83  
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BP389 

400 MHz. 20 mM phosphate buffer. pH = 6.5 H2O/D2O (90:10) 

1H-NMR 

 

HSQC-TOCSY 
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BP389 

400 MHz. 20 mM phosphate buffer, pH = 6.5 H2O/D2O (90:10), containing 30% 
CF3CD2OD 

1H-NMR 

 
 

HSQC-TOCSY 
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HSQC 1H-15N 
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BP475 

400 MHz. 20 mM phosphate buffer. pH = 6.5 H2O/D2O (90:10) 

1H-NMR

 

HSQC-TOCSY 
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HSQC 1H-15N 
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BP475 

400 MHz. 20 mM phosphate buffer, pH = 6.5 H2O/D2O (90:10), containing 30% 
CF3CD2OD  

1H-NMR 

 

HSQC-TOCSY 
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