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Bananamide D — Pseudomonas sp. COW3
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Bananamide D sequence: 3-OH C12:1 -Leul-Asp2-Thr3-Leu4-LeuS-Ser6-Leu7-1le8

Figure S1. 1D *H NMR (A) and *H-13C gHSQC spectrum (B) of bananamide D extracted from Pseudomonas sp.
COWS3 (DMF-d7, 298K, 500MHz). A. 1D *H NMR spectrum of the first main compound called bananamide D,
eluting at 12.4 minutes. The presence of an unsaturation in the structure is immediately clear from the characteristic
signal at 5.5 ppm. B. The alpha region of a tH-3C gHSQC spectrum of the bananamide D shows the presence of
8 amino acids. The high chemical shift of the Thr CHP indicates that the C-terminal ester bond is formed with this

residue.



Bananamide E — Pseudomonas sp. COW3
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Bananamide E sequence: 3-OH C12:0-Leul-Asp2-Thr3-Leud-Leu5-Ser6-Leu7-Tle8

Figure S2. 1D *H NMR (A) and *H-'3C gHSQC spectrum (B) of bananamide E extracted from Pseudomonas sp.
COWS3 (DMF-d7, 298K, 500MHz). A. 1D 'H NMR spectrum of the second main compound called bananamide
E, eluting at 13.9 minutes. B. The alpha region of a *H-*C gHSQC spectrum of bananamide E shows the presence
of 8 amino acids. The high chemical shift of the Thr CHP indicates that the C-terminal ester bond is formed with
this residue.



e L

Bananamide F — Pseudomonas sp.
COW3
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Bananamidc F scquence: 3-OH €10:0-Leul-Asp2-Thr3-Leud-LeuS-Seré-Leu7-11e8

Figure S3. 1D *H NMR (A) and *H-3C gHSQC spectrum (B) of bananamide F extracted from Pseudomonas sp.
COWS3 (DMF-d7, 298K, 500MHz). A. 1D 1H NMR spectrum of the first minor compound called bananamide F,
eluting at 10.3 minutes. B. The alpha region of a *H-*C gHSQC spectrum of bananamide F shows the presence
of 8 amino acids. The high chemical shift of the Thr CHP indicates that the C-terminal ester bond is formed with

this residue.



Bananamide G — Pseudomonas sp.
COW3
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Bananamide G sequence: 3-OH C12:1 Leul-Asp2-Thr3-Leud-Leu5-Ser6-Leu7-Valg8
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Figure S4. 1D *H NMR (A) and *H-13C gHSQC spectrum (B) of bananamide G extracted from Pseudomonas sp.
COW3 (DMF-d7, 298K, 500MHz). A. 1D 1H NMR spectrum of the second minor compound called bananamide
G, eluting at 10.9 minutes. The presence of an unsaturation in the structure is immediately clear from the
characteristic signal at 5.5 ppm. B. The alpha region of a *H-3C gHSQC spectrum of bananamide G shows the
presence of 8 amino acids.
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Figure S5. Phylogeny-based substrate specificity prediction of bananamide synthetases.

Cladogram of neighbor joining tree inferred from amino acid sequence alignment of adenylation (A)
domains extracted from already characterized and putative Pseudomonas cyclic lipopeptides NRPSs in
the bananamide group. Lipopeptide-specific codes are: Etl (entolysin, P. entomophila 1L48); Pso
(putisolvin, P. putida PCL1445); Gam (gacamide, P. fluorescens Pf01); Ban (bananamide D-
G, Pseudomonas sp. COW3); Ban (bananamide D-G, Pseudomonas sp. COW65); Ban (bananamide A-
C, Pseudomonas sp. BW11P2); Ban (putative bananamide A-C, Pseudomonas sp. MS586) Ban (putative
bananamide A-C, Pseudomonas fluorescens MS82); Ban (putative MDN-0066, P. moraviensis BS3668); Ban
(MDN-0066, P. granadensis LMG 27940); Ban (putative bananamide A-C, Pseudomonas sp. R45); Ban
(putative bananamide A-C, Pseudomonas sp. DR5-09); and Ban (putative MDN-0066, Pseudomonas sp.
7003-0.4C(8344-21). For each domain the substrate specificity is indicated in parentheses using the
standard amino acid three-letter code. Clusters comprising bananamide domains are highlighted in
different colors.
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Figure S6. Phylogenetic analysis of condensation domains extracted from bananamide D-G, and
from other putative bananamide-producing strains. Cladogram of neighbor joining tree inferred from
alignment of condensation (C) domains extracted from already characterized and putative Pseudomonas
cyclic lipopeptides NRPSs in the bananamide group. Lipopeptide-specific codes are: Etl (entolysin, P.
entomophila L48); Pso (putisolvin, P. putida PCL1445); Gam (gacamide, P. fluorescens Pf01); Ban
(bananamide D-G, Pseudomonas sp. COW3); Ban (bananamide D-G, Pseudomonas sp. COW65); Ban
(bananamide A-C, Pseudomonas sp. BW11P2); Ban (putative bananamide A-C, Pseudomonas sp. MS586)
Ban (putative bananamide A-C, P. fluorescens MS82); Ban (putative MDB-0066, P. moraviensis BS3668);
Ban (MDN-0066, P. granadensis LMG 27940); Ban (putative bananamide A-C, Pseudomonas sp. R45); Ban
(putative bananamide A-C, Pseudomonas sp. DR5-09); and Ban (putative MDN-0066, Pseudomonas sp.
7003-0.4C(8344-21).
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Figure S7. Thioesterase (TE) domain phylogenetic tree. Phylogenetic tree was constructed from
thioesterase (TE) domains extracted from already characterized and putative Pseudomonas cyclic
lipopeptides NRPSs in the bananamide group, with MEGA®6 using the Maximum Likelihood Method
with 1000 bootstrap replicates. Only bootstrap values above 70% are indicated. Lipopeptide-specific
codes are: Etl (entolysin, P. entomophila L48); Pso (putisolvin, P. putida PCL1445); Gam (gacamide, P.
fluorescens Pf01); Ban (bananamide D-G, Pseudomonas sp. COW3); Ban (bananamide D-G, Pseudomonas
sp. COW65); Ban (bananamide A-C, Pseudomonas sp. BW11P2); Ban (putative bananamide A-
C, Pseudomonas sp. MS586) Ban (putative bananamide A-C, P. fluorescens MS82); Ban (putative MDN-
0066, P. moraviensis BS3668); Ban (MDN-0066, P. granadensis LMG 27940); Ban (putative bananamide A-
C, Pseudomonas sp. R45); Ban (putative bananamide A-C, Pseudomonas sp. DR5-09); and Ban (putative
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Table S1. Novel bananamide synthetases and flanking region identified from Pseudomonas sp. COW3 and related strains in this study. The identity level of

protein sequence was compared by BLASTp search.

Bananamide synthetases and flanking area

Pseudomonas sp.

COW65 BS3668 LMG 7003-0.4C(8344-21) BW11P2 DR 5-09 R45 MS586 MS82
27940
1 Organic hydroperoxide resistance protein 100% - - - - 93% - - -
ANI54099.1
2 Copper metallochaperone, bacterial analog of 100% 85% - 88% 88% 87% 88% 87% 87%
Cox17 protein WP_093100925.1 WP_064595537.1 WP_085748386.1 AMQ85081.1
3 Cytochrome oxidase biogenesis protein 99% 92% - - 92% 92% 92% 92% 92%
Sco1/SenC/PrrC, putative copper WP_064595539.1 WP_085748385.1 AMQ85080.1
metallochaperone
nodT RND efflux system, outer membrane 97% 78% 78% 78% 86% 87% 86% 87% 87%
lipoprotein WP_093100911.1 AOA33119.1 WP_064595541.1 WP_085748384.1 AMQ85079.1
IuxR  LuxR family transcriptional regulator 99% 78% 78% 77% 82% 84% 84% 83% 83%
WP_093100913.1 AOA33120.1 WP_064595544.1 WP_085748383.1 AMQ85078.1
BanA Non-ribosomal peptide synthetase 97% 73% 74% 73% 82% 81% 82% 83% 82%
WP_093100915.1 AOA33121.1 WP_064595545.1 WP_085748382.1 AMQ85077.1
BanB Non-ribosomal peptide synthetase 95% 78% 78% 78% 80% 80% 80% 80% 80%
WP_093100917.1 AOA33122.1 WP_064595547.1 WP_085748381.1 AMQ85076.2
BanC Non-ribosomal peptide synthetase 98% 80% 79% 79% 84% 85% 85% 84% 85%
WP_093100919.1 AOA33123.1 WP_064595549.1 WP_085748380.1 AMQ85075.1
macA Macrolide efflux protein MacA 99% 91% 92% 92% 93% 94% 94% 94% 94%
WP_093100921.1 AOA33124.1 WP_064595551.1 WP_085748379.1 AMQ85074.1
macB  Macrolide efflux protein MacB 99% 93% 93% 93% 93% 93% 94% 95% 95%
WP_093100923.1 AOA33125.1 WP_064595553.1 WP_085748378.1 AMQ85073.1
IuxR  LuxR family transcriptional regulator 99% 75% 74% 73% 78% 81% 80% 81% 79%
WP_093106653.1 AOA33126.1 WP_064595555.1 WP_085748377.1 AMQ85072.1
4 Glycosyl transferase, group 2 family protein ~ 97% - - - - - - -

References: see Table A5



