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1. Brominated alkaloids identified through ISDB annotations 

Table S1: Putative annotations for brominated alkaloids achieved through taxonomy based ISDB comparisons. 

Rt (mins) m/z Adduct 

Type 

Molecular For-

mula 

Possible Annotation Cluster 

number 

Reference 

2.45 512.0193 [M+H]+ C20H2379Br2N3O3 Purpuramine D 1 [1] 

2.52 526.0332 [M+H]+ C21H2579Br2N3O3 Purpuramine E 1 [1] 

2.78 633.9540 [M+H]+ C22H2679Br3N3O4 Purpuramine I isomer 1 [1] 

1.52 519.0963 [M+H]+ C20H3279Br2N4O2 Ianthelliformisamine A 2 [2] 

1.84 462.0382 [M+H]+ C17H2579Br2N3O2 Ianthelliformisamine B 2 [2] 

2.39 473.9767 [M+H]+ C15H1779Br2N5O3 Ianthelline 3 [3] 

1.16 517.0185 [M+H]+ C17H2279Br2N6O3 Purealidin A 3 [4] 

1.72 489.9719 [M+H]+ C15H1779Br2N5O4 Purealidin J isomer 3 [5] 

2.41 489.9718 [M+H]+ C15H1779Br2N5O4 Purealidin J isomer 3 [5] 

2.51 494.0025 [M+H]+ C15H2179Br2N5O4 Purealidin L isomer 4 [5, 6] 

1.82 494.0026 [M+H]+ C15H2179Br2N5O4 Purealidin L isomer 4 [5, 6] 

1.97 508.0190 [M+H]+ C16H2379Br2N5O4 Aplysinamisine II 4 [6, 7] 

1.85 501.9715 [M+H]+ C16H1779Br2N5O4 Aplysinamisine I isomer 8 [7] 

1.94 501.9715 [M+H]+ C16H1779Br2N5O4 Aplysinamisine I isomer 8 [7] 

1.91 519.9826 [M+H]+ C16H1979Br2N5O5 14-oxo-aerophobin-2 isomer 8 [8] 

1.81 519.9821 [M+H]+ C16H1979Br2N5O5 14-oxo-aerophobin-2 isomer 8 [8] 
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2.72 755.8897 [M+H]+ C24H2979Br4N3O5 Purpurealidin A derivative 10 [9, 10] 

2.91 663.9654 [M+H]+ C23H2879Br3N3O5 Aplysamine -7 isomer 10 [11] 

2.54 663.9642 [M+H]+ C23H2879Br3N3O5 Aplysamine-7 isomer 10 [11] 

2.57 540.0486 [M+H]+ C22H2779Br2N3O3 20-N-methylpurpuramine E 10 [12] 

2.60 647.9699 [M+H]+ C23H2879Br3N3O4 Aplysamine-2 isomer 10 [13] 

2.84 647.9697 [M+H]+ C23H2879Br3N3O4 Aplysamine-2 isomer 10 [13] 

2.93 741.8746 [M+H]+ C23H2779Br4N3O5 Purpurealidin J isomer 10 [13] 

2.72 741.8748 [M+H]+ C23H2779Br4N3O5 Purpurealidin J isomer 10 [13] 

0.30 393.0165 [M+H]+ C14H2279Br2N2O Purealidine G isomer 12 [14] 

0.70 393.0166 [M+H]+ C14H2279Br2N2O Purealidine G isomer 12 [14] 

2.55 503.9865 [M+H]+ C16H1979Br2N5O4 Aerophobin-2 isomer 34 [15] 

1.86 503.9873 [M+H]+ C16H1979Br2N5O4 Aerophobin-2 isomer 34 [15] 

2.25 421.9703 [M+H]+ C13H1779Br2N3O3 Moloka’iakitamide 36 [16] 

1.63 474.9611 [M+H]+ C15H1679Br2N4O4 Aerophobin-1 53 [17] 

1.84 381.0553 [M+H]+ C15H1779BrN4O3 Verongamine 53 [18] 

2.32 458.9658 [M+H]+ C15H1679Br2N4O3 5-bromoverongamine 53 [19] 

1.87 433.9888 [M+H]+ C16H2179Br2NO3 ethyl (Z)-3-(3,5-dibromo-4-(3-(di-

methylamino)propoxy)phe-

nyl)acrylate 

64 [20] 

1.63 466.9740 [M+H]+ C17H1679Br2N4O2 Ceratamine A 96 [21] 

1.71 459.9614 [M+H]+ C14H1579Br2N5O3 (2Z)-3-(3,5-dibromo-4-hydroxy-

phenyl)-2-(hydroxyimino)-N-(2-(2-

imino-2,3-dihydro-1H-imidazol-4-

yl)ethyl)propanimidic acid 

301 [22] 

0.71 393.0964 [M+H]+ C14H2279Br2N2O Purealidin G single-

ton 

[23] 

 

2. Brominated alkaloids identified through MS1 searching followed by manual MS2 inspection 

Table S2: Putative annotations of compounds within hitlist via manual investigation. 

Rt (mins) m/z Adduct 

Type 

Molecular Formula Possible Annotation Cluster 

number 

Reference 

2.62 713.8436 [M+H]+ C21H2379Br4N3O5 Araplysillin-I 13 [24] 

3.54 814.8544 [M+H]+ C24H2679Br4N4O8 
Aerothionin 6 [25] 

3.54 831.8830 [M+NH4]+ C24H2679Br4N4O8 

3.68 828.8702 [M+H]+ C25H2879Br4N4O8 
Homoaerothionin 6 [26] 

3.67 845.8976 [M+NH4]+ C25H2879Br4N4O8 

1.97 508.0190 [M+H]+ C16H2379Br2N5O4 Aplysinamisine II 4 [7] 

2.51 494.0025 [M+H]+ C15H2179Br2N5O4 Purealidin L isomer 4 [5, 6] 

1.82 494.0026 [M+H]+ C15H2179Br2N5O4 Purealidin L isomer 4 [5, 6] 

0.57 350.9697 [M+H]+ C11H1679Br2N2O Moloka’iamine isomer 1 [27] 

1.04 350.9694 [M+H]+ C11H1679Br2N2O Moloka’iamine isomer 1 [27] 

3.25 830.8498 [M+H]+ C24H2679Br4N4O9 11-hydroxyaerothionin 54 [28] 

2.93 403.9605 [M+H]+ C13H1579Br2N3O2 Ceratinamine isomer 194 [27] 

3.16 403.9597 [M+H]+ C13H1579Br2N3O2 Ceratinamine isomer 194 [27] 

2.37 337.9022 [M+H]+ C9H979Br2NO3 Aeroplysinin-1 isomer 21 [29] 

2.62 466.9443 [M+H]+ C14H1679Br2N2O6 4-((5S,10R)-7,9-dibromo-10-hy-

droxy-8-methoxy-1-oxa-2-

azaspiro[4.5]deca-2,6,8-triene-

3-carboxamido)butanoic acid 

105 [30] 

1.36 406.9971 [M+H]+ C15H2479Br2N2O Aplysamine-1 12 [31] 



 

 

0.66 380.9986 [M+H]+ C13H2079Br81BrN2O 3-(4-(2-aminoethyl)-2,6-dibro-

mophenoxy)-N,N-dime-

thylpropan-1-amine 

12 [32] 

3.95 693.6981 [M+H]+ C24H2879Br81Br2N3O6 Purpuramine K 43 [33] 

1.11 337.9018 [M+H]+ C9H979Br2NO3 Aeroplysinin-1 isomer 21 [29] 

3.72 1112.7031 [M+H]+ C31H3079Br481Br2N4O11 Fistularin-3 13 [34] 

3.18 466.9812 [M+H]+ C14H1679Br2N2O6 Purpuroacetic acid 13 [35] 

4.04 1094.7117 [M+H]+ C31H3079Br581Br1N4O10 11-Deoxyfistularin-3 13 [36] 

2.51 757.8329 [M+H]+ C22H2379Br4N3O7 Ianthesine B 147 [37] 

1.84 462.0382 [M+H]+ C17H2579Br2N3O2 Ianthelliformisamine B 2 [2] 

2.72 619.9381 [M+H]+ C21H2479Br3N3O4 Purpuramine I isomer 1 [38] 

2.84 524.0011 [M+H]+ C17H2379Br2N3O6 Subereamolline B 6 [39] 

2.60 509.9862 [M+H]+ C16H2179Br2N3O6 Subereamolline A 6 [39] 

1.85 501.9715 [M+H]+ C16H1779Br2N5O4 Aplysinamisine I isomer 8 [7] 

1.94 501.9715 [M+H]+ C16H1779Br2N5O4 Aplysinamisine I isomer 8 [7] 

2.91 663.9654 [M+H]+ C23H2879Br3N3O5 Aplysamine -7 isomer 10 [11] 

2.54 663.9642 [M+H]+ C23H2879Br3N3O5 Aplysamine-7 isomer 10 [11] 

2.37 633.9543 [M+H]+ C22H2679Br3N3O4 Purpuramine H isomer 10 [38] 

2.52 633.9545 [M+H]+ C22H2679Br3N3O4 Purpuramine H isomer 10 [38] 

2.45 512.0193 [M+H]+ C20H2379Br2N3O3 Purpuramine D isomer 1 [1] 

2.52 526.0332 [M+H]+ C21H2579Br2N3O3 Purpuramine E 1 [1] 

 

S3. Antimicrobial activity testing methodology 

The compounds submitted to CO-ADD were evaluated in duplicate (n = 2) against seven microorganisms (five bacteria 

and two fungi) at a concentration of 32 µg/mL in a 384-well, non-binding surface plate (NBS) for each bacterial/fungal 

strain, keeping the final DMSO concentration to a maximum of 1% DMSO. All bacteria were cultured in cation-adjusted 

Mueller-Hinton broth (CAMHB) at 37 ˚C overnight. A sample of each culture was then diluted 40-fold in fresh broth 

and incubated at 37 ˚C for 1.5-3 h. The resultant mid-log phase cultures were diluted (CFU/mL measured by OD600), 

then added to each well of the compound containing plates, giving a cell density of 5x105 CFU/mL and a total volume 

of 50 µL. All the plates were covered and incubated at 37 ˚C for 18 h without shaking. 

Fungal strains were cultured for 3 days on Yeast Extract-Peptone Dextrose (YPD) agar at 30 ˚C. A yeast suspension of 1 

x 106 to 5 x 106 CFU/mL (as determined by OD530) was prepared from five colonies. The suspension was subsequently 

diluted and added to each well of the compound-containing plates giving a final cell density of fungi suspension of 2.5 

x 103 CFU/mL and a total volume of 50 µL. All plates were covered and incubated at 35 ˚C for 24 h without shaking.  

Inhibition of bacterial growth was determined measuring absorbance at 600 nm (OD600) using a Tecan M1000 Pro mon-

ochromator plate reader. Growth inhibition of C. albicans was determined measuring absorbance at 530 nm (OD530), 

while the growth inhibition of C. neoformans was determined measuring the difference in absorbance between 600 and 

570 nm (OD600-570), after the addition of resazurin (0.001% final concentration) and incubation at 35 ˚C for an additional 

2 h. The absorbance was measured using a Biotek Synergy HTX plate reader. The percentage of growth inhibition was 

calculated for each well, using negative control (medium only) and positive control (bacteria without inhibitors) on the 

same plate as the references. The significance of inhibition values was determined by modified Z-scores, calculated 

using the median and MAD of the samples (no controls) on the same plate. Samples with inhibition value above 80% 

and Z-score above 2.5 for either replicate (n = 2 on different plates) were classed as actives. 

Colistin and vancomycin were used as positive bacterial inhibitor standards for Gram-negative and Gram-positive bac-

teria, respectively. Fluconazole was used as a positive fungal inhibitor standard for C. albicans and C. neoformans. The 

antibiotics were provided in four concentrations, with two above and two below its MIC value, and plated into the first 

eight wells of column 23 of the 384-well NBS plates. The quality control (QC) of the assays was determined by the 

antimicrobial controls and the Z’-factor (using positive and negative controls). Each plate was deemed to fulfil the qual-

ity criteria (pass QC), if the Z’-factor was above 0.4, and the antimicrobial standards showed full range of activity, with 

full growth inhibition at their highest concentration, and no growth inhibition at their lowest concentration. The seven 



 

 

test microorganisms were Staphylococcus aureus MRSA (ATCC 43300), Escherichia coli (ATCC 25922), Klebsiella pneu-

moniae (ATCC 700603), Acinetobacter baumanii (ATCC19606), Pseudomonas aeruginosa (ATCC 27853), Candida albicans 

(ATCC 90028) and Cryptococcus neoformans var. grubii (H99; ATCC 208821). 

S4. Anthelmintic activity testing methodology 

Dose-response evaluations were carried out to estimate the half-maximal inhibitory concentrations (IC50 values) for 

compounds against Haemonchus contortus (Haecon-5 strain) exsheathed third-stage larvae (xL3s). H. contortus were 

maintained in experimental sheep and procured in accordance with the institutional animal ethics guidelines and the 

regulations of Australia (permit no. 1714374; University of Melbourne) [40]. Immediately prior to use, third-stage larvae 

(L3s) were exsheathed and sterilised by incubation in 0.15% (v/v) bleach at 38 °C for 20 min, followed by washes in 

sterile saline at room temperature (22-24 °C). After the last wash, xL3s were suspended in sterile lysogeny broth (LB) 

supplemented with 100 IU/mL of penicillin, 100 µg/mL of streptomycin and 0.25 µg/mL of amphotericin B (Fungizone® , 

Thermo Fisher Scientific, USA) – designated LB* [40]. Compounds were prepared in two-fold serial dilution, starting at 

a concentration of 100 µM (18-points; in 50 µl of LB*; 100 µM to 0.76 nM), in 96-well plates (cat. no. 3596; Corning, USA) 

with larvae dispensed in 50 µ L at a density of 300 [40]. LB* + 0.5% DMSO serving as negative control and two reference 

compounds (20 µM of monepantel (Zolvix, Novartis Animal Health, Switzerland) and 20 µM of moxidectin (Cydectin, 

Virbac, France)) were applied to the 96-well microtiter plates (Corning, USA) which xL3 (~300/well) were dispensed. 

Following a 72 h incubation at 38 ˚C and 10% CO2 with >90% humidity, a video recording (5 sec) was taken of each well 

of the 96-well microtiter plate containing xL3s using a grayscale camera (Rolera bolt CMOS, Q imaging Scientific, Can-

ada) and a motorized X-Y axis stage (BioPoint 2, Ludl Electronics Products, USA). Individual videos were processed for 

a motility index (MI) using the unique algorithm written in a custom macro and analyzed through the program ImageJ 

(v.2.0.0, Fiji) [41]. Seven days after incubation, these compounds were also tested for their ability to inhibit the develop-

ment of xL3s to L4s by microscopically assessing the development of a mouth and directly compared with negative 

controls (LB* + 0.5% DMSO). Primary screenings were performed in triplicate, twice, on separate days. A compound 

was recorded as having activity if it reduced xL3s motility by ≥70% after 72 h of incubation and/or inhibited larval 

development at 7 days. 
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