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Methods S1. In Vitro Anti-trypanosomal Assay

Trypanosoma brucei brucei Lister 427 was cultured at 37 °C under a humidified 5% CO,
atmosphere in HMI-9 modified medium (Hirumi and Hirumi 1989) supplemented with 20% heat-
inactivated fetal bovine serum (FBS). Kavaratamide A (1) was diluted in DMSO and added to 96-
well polystyrene assay plates to give a final assay concentration of 4 uM (1 uL; 0.5% total DMSO).
Fresh HMI-9 medium (99 pL/well) was added to the assay plate. Parasites in the exponential phase
were suspended at 2 x 10° parasites/mL in HMI-9 medium and added to each well (100 pL) to a
total density of 2 x 10* trypanosomes/well. Assay plates were incubated at 37 °C and 5% CO, for
70 h, followed by the addition of 20 pL/well of resazurin 0.5 mM (Faria et al., 2015). The plates
were incubated for an additional 2h and fluorescence was measured at 535 nm and 590 nm
excitation and emission wavelengths, respectively, using a 2104 EnVision® multilabel plate reader
(PerkinElmer, Waltham, MA). The viability of the parasites was normalized to positive and
negative controls in each assay plate. The screening was performed in technical quadruplicate, and

pentamidine at a fixed concentration of 4 uM was employed as a positive drug control.



Methods S2. Enzymatic assays of 7. brucei cathepsin L (ThrCATL) and 7. cruzi cruzain
(CRZ)

The recombinant forms of 7brCATL and cruzain were expressed and purified as previously
described by Caffrey et al. (2001) and Silva et al. (2019), respectively. Proteolytic activity was
measured by monitoring the cleavage of the fluorogenic substrate Z-Phe-Arg-
aminomethylcoumarin (Z-FRAMC), in a Synergy HTX (Biotek) fluorimeter. All assays were
performed in a 384-well black plate format, at a final volume of 30 pL, in a buffer solution of 0.1
M sodium acetate, pH 5.5, containing 1 mM dithiothreitol, 0.01% Triton X-100, 0.5 nM enzyme,
and 2.5 uM substrate. The assay was performed after a 10 min pre-incubation of 10 uM
kavaratamide A (1) with the enzymes. Initial rates of substrate hydrolysis were calculated relative
to a DMSO control. For each assay, two independent experiments were performed, each in
triplicate. Trans-Epoxysuccinyl-L-leucylamido(4-guanidino)butane (E-64), at 1 uM, was used as

an inhibitor control.



Table S1. M. bouillonii crude extract sample information (Leber et al., 2020).

Collection Country

Collection

Collection

[Territory Region Alias Collection code Collection site date Filename
India . . . 2019-08-23
/Lakshadweep Kavaratti India_KP KP-16 Paradise Hut lagoon 2/6/2016 CBN_KP-16-1
India . . . . 2019-08-23
/Lakshadweep Kavaratti India_KSP KSPO7APR18-1 south of Paradise Hut pier 4/7/2018 CBN KSP-18-1
India . . . 2019-08-23_
/Lakshadweep Kavaratti India KPL KPLOSAPR18-1 Paradise Hut lagoon 4/8/2018 CBN_KPL-18-1
India . . , 2019-08-23_
/Lakshadweep Kavaratti India KHI KHTO8APR18-3 Heaven's Treat lagoon 4/8/2018 CBN_KHI-18-1
China . - P " 20170915_
/Xisha Sanshax China_13 XSSCB2017_13 16°51' 05.52", 112° 20' 56.13 5/16/2017 CBN_XSSCB2017 13
China . e . . 20170915_
/Xisha Sanshax China_24 XSSCB2017_24 16°51'05.52", 112° 20" 56.13 5/19/2017 CBN_XSSCB2017 24
China . ot " 1190 o " 20170915_
/Xisha Sanshax China 25 XSSCB2017_25 16°51'05.52", 112° 20" 56.13 5/19/2017 CBN_XSSCB2017 25
Saipan - Saipan_00 SPB31JAN13-1 Laulau Bay 1/31/2013 2200
Saipan - Saipan_09 SPD29JAN13-6 Laulau Bay 1/29/2013 2209
Saipan - Saipan_32 SPBOIFEBI13-1 Laulau Bay 2/1/2013 2232
American Samoa - AmSam 20  ASAI12JUL14-1 Afao 7/12/2014 2220
American Samoa - AmSam 23 ASGI5JUL14-1 Fagasa Bay 7/15/2014 2223
Guam - Guam_46 GBB21MARI16-1 Apra Harbor 3/21/2016 2246
Guam - Guam_47 GGG2IMARI16-1  Apra Harbor 3/21/2016 2247
Papua New Guinea IrZ;Z nd PNG ¢ PNGI19MAYO05-8 Pigeon Island 5/19/2005 Mb




Table S2. Antitrypanosomal activity screening results of kavaratamide A (1)

Compound % inhibition 7. b. brucei % inhibition 7hrCATL % inhibition cruzain
pot (4 uM) (10 uM) (10 u)
Kavaratamide A (1) 28=+5 0+3 0+2
Pentamidine” 100 +1 NA NA
E-64 (1 pM)*™* NA 99 + 0 97+2

NA: not applicable. "Positive control for T. b. brucei assay; ** Positive control for enzymatic assay.
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Figure S1. Map of collection sites of M. bouillonii
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Figure S2. Molecular network of 15 M. bouillonii extracts collected from six different locations.

The clusters possessing at least two nodes appear in this figure.



Lyngbyapeptin B

15.84 ) NL: 3.29E7
B 744.42 Kavaratamide A (1) Base Peak F: + ¢
100
g - ESIFull ms
£ 803 [200.00-2000.00)
2 ] MS
3 607 20.75 2019-08-
2 - viigE ; 23_CBN_KP-16-1
[} . R ——
2 3 1383 20730 2374
& 507 675.46 609.25 2552
3 20 747.42 === 637.35 354
N 7 93(-29' 333 41
18.62 NL: 8.13E7
_— 611.33 Base Peak F:+c
@ 7 ESIFul ms
§ 807 19.62 PR 520.00-2000.00]
E 60 ¥ 5a78 623.37 2019-08-
< o 1403 2515 23_CBN_KSP-18-1
2 - 13.85 730.39 607.41
LPTE
o ]
0 7469 NL: 7.46E7
- 623.34 Base Peak F:+¢
Q . ESIFul ms
2 pn 200.00-2000.00
§ 807 15.89 61181-63‘3 24.30 I[VIS ]
E 60 744.40 : 639.40 2019-08-
e 4 19.64
£ 7 17.25 | ook 37 23_CBN_KPL-18-1
g 405 13sg 1500 || 67844 U 25.08
5 207 : 7 73044 J 63333 5535
€ ] 66723 grgp5 73337  T14M T 1 \[\\ J\/\ Y
1591 17.21 NL: 1.99E7
B 74457 67845 4921 Base Peak F:+¢
e 1903 63244 ESIFul ms
£ 803 - 2183 [200.00-2000.00]
1::: E 367. MS
2 604 2019-08-
;>§ 40 1355 23_CBN_KHH18-1
r 7 1025.11 61422 °'-=2C 9
0 : b s i Ml R Wi bl R Sl it A Ll bl i
0 15 20 25
Time (min)

Figure S3. LR-LCMS trace of four different M. bouillonii extracts from India. The collection
codes are as follow: (A) KP-16, (B) KSP07APR18-1, (C) KPLO8S8APRI8-1, and (D)
KHTO8APR18-3.
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as follow: (A) KP-16, (B) KSPO7APRI18-1, (C) KPLOSAPR18-1, and (D) KHTOSAPR18-3. The
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Figure S10. Modified Mosher’s ester analysis of kavaratamide A (1).
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Figure S11. (A) Chiral phase chromatographic analysis for Hiva and (B) HPLC chromatogram of
advance Marfey’s analysis for Val-1, Val-2, and N-Me-Ala.
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Figure S13. 3C NMR spectrum of kavaratamide A (1) in CDCIl; (125 MHz).
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Figure S15. HSQC spectrum of kavaratamide A (1) in CDCl; (600 MHz).
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Figure S17. NOESY spectrum of kavaratamide A (1) in CDCl; (500 MHz).
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Figure S18. MS/MS spectra of kavaratamides A—C (1-3).
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Node 6
parent mass sum(precursor intensity) v
Kavaratamide A (1) — 632.44 7.87173E7
Node 4 — 618.4 1.34428E7
Kavaratamide C(3) — 660.431 7018440.0
Node5 — 646.385 3984970.0
Kavaratamide B (2) — 604.414 2836670.0
Node 6 — 674.4 712262.0
660.456 657864.0
660.496 344966.0
632.53 151167.0

Figure S20. Kavaratamides MS/MS-based cluster with the sums of the intensities of the precursor ions of each
compound used to determine their relative abundance. These sums were used to depict the node sizes.
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Kavaratamide A in D283-med
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Figure S21. Concentration response curves of cell viability for D283-med cells treated with

kavaratamide A (1)(top) and positive control quisinostat (bottom).
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