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Table S1 (related to Figures 1-6). Asexual blood stage-specific ICSO’"‘ datain nM for the tested antimalarials.

Early rings Laterings Early trophozoites Latetrophozoites Schizonts Overall (72hr assay) .
Compound Mean Mean Mean Mean Mean Peak Activity Rat;horlowijth
ICso Mean ICso ICso ICso 1Cso ICso "/1Cso"*""
SEM n 1Cso SEM n SEM n SEM n SEM n SEM n
Dihydroartemisinin 1.5 0.1 3 2.4 0.1 3 24 0.4 3 3.9 0.2 3 11.6 13 3 1.0 0.1 4 Rings+Trophs 1.5
Chloroquine 17.8 5.5 4 18.6 2.5 3 17.4 3.5 3 30.1 6.3 3 60.3 13.4 3 5.9 0.8 3 Rings+Trophs 2.9
Mefloquine 258 106 3 147 74 3 28.8 7.0 3 29.5 6.9 3 138 39 3 9.8 1.0 3 Trophs 3.0
Lumefantrine 15.4 4.0 3 15.8 3.5 3 19.54 1.6 3 223 2.0 3 81.0 325 3 1.3 0.0 3 Rings+Trophs 11.6
Piperaquine 26.2 1.1 3 46.3 13.1 3 27.4 3.3 3 329 1.1 3 67.0 9.6 3 15.4 2.3 4 Rings+Trophs 1.7
Ferroquine 4.9 0.3 3 10.9 1.7 3 23.2 2.4 3 36.8 3.3 3 49.3 6.2 3 3.5 0.4 4  Rings 1.4
Methylene blue 3.2 0.3 3 13.3 2.7 3 5.9 0.4 3 8.3 2.0 3 64.8 17.8 3 1.8 0.1 4 Rings+Trophs 1.8
KAI407 -shift 1 - - - - - - - - - 161 440 3 - - - - - - - 39
KAI407 -shift 2 16263 904 2 14021 923 3 5139 1727 3 13386 354 2 46.2 0.6 3 11.8 1.0 3 Schizonts -
AN3661 >1.25puM - 3 >1.25uM - 3 >1.25uM - 3 138 39 3 400 34 3 35.6 3.6 3 LateTrophs 39
KAE609 >1.25uM - 3 >1.25uM - 3 3.2 0.6 3 1.1 0.2 3 1.2 0.1 3 0.73 0.05 4 Trophs+Schizonts 1.5
WLL-vs 23.7 2.6 3 29.4 4.4 3 57.6 3.1 3 47.1 3.1 3 50.1 5.7 3 7.2 0.8 3  Rings 3.3
DSM265 - shift 1 - - - - - 10.2 2.2 3 7.7 0.9 3 19.2 2.3 3 3.8 0.1 3 LlateTrophs 2.0
DSM265 - shift 2 4821 1605 3 1493 308 3 1481 240 3 - - - >25uM - - - - - - -
Atovaquone-shift 1 - - - - - - 0.68 0.06 3 3.7 0.2 3 7.4 1.3 3 1.1 0.1 3 LateTrophs 3.3
Atovaquone-shift 2 553 228 3 324 45 3 619 132 3 - - 3 >25uM - 3 - - - - -
Fosmidomycin >10 uM - 3 >10 pM - 3 1983 665 3 1993 117 3 >10 uM - 3 405 8 3 Trophs 4.9
GNF-Pf-5660 119 30 3 238 57 3 108 6 3 79.3 10.8 3 290 50 3 4.4 0.2 3 Rings+Trophs 18.0
MMV665794 369 101 3 590 177 3 210 20 3 165 10 3 203 8 3 91.3 5.2 4 Trophs+Schizonts 1.8
Naphtoquine 4.2 1.8 3 8.1 0.4 3 19.5 2.9 3 29.2 3.1 3 42.8 8.4 3 3.2 0.4 4  Rings 1.3
MMV000442 >8 uM - 3 >8uM - 3 176 11 3 197 22 3 503 48 3 37.2 3.1 3 Trophs 4.7
MMV675939 1170 277 3 268 84 3 62.9 29.9 3 146 54 3 1647 45 3 30.8 4.4 5 Trophs 2.0
MMV085071 893 78 3 492 122 3 61.1 0.1 3 81.4 2.8 3 254 47 3 105 11 3 Trophs 0.6
MMV668311 140 39 3 97.7 4.3 3 68.9 11.9 3 122 26 3 382 79 3 63.5 1.7 3 Rings+Trophs 1.1
MMV020746 >25uM - 2 >25uM - 2 12587 1681 2 >25uM - 2 >25uM - 2 56.8 6.6 4 All stages>10 uM 2215
MMV667491 2264 349 3 1270 92 3 521 28 3 731 50 3 842 108 3 243 35 4 Trophs+Schizonts 2.1
MMV006455 >12.5puM - 3 >12.5uM - 3 441 10 3 450 46 3 933 142 3 439 46 4 Trophs 1.0
MMV022478 7628 202 2 4870 353 2 2132 252 2 2529 353 2 3370 269 2 11.1 0.8 3 Trophs+Schizonts 192.4
MMV007181 >25uM - 3 >25uM - 3 253 27 3 274 16 3 570 107 3 84.9 8.9 3 Trophs 3.0
MMV665971 >25uM - 3 >25uM - 3 496 51 3 485 26 3 523 29 3 185 9 3 Trophs+Schizonts 2.6
MMV665939 17011 2420 3 22853 5330 3 13476 4752 3 39017 13066 3 54384 14265 3 478 49 4 All stages>10 uM 28.2
MMV019017 8418 1862 2 8663 2298 3 1338 133 3 1708 116 3 3060 229 3 306 12 3 Trophs+Schizonts 4.4
MMV000248 n.d. n.d. 0 6744 - 1 411 - 1 376 - 1 754 - 1 103 14 4 Trophs 3.7
MMV021735 >25uM - 3 >25uM - 3 5422 1392 3 234 12 3 5281 622 3 232 11 4 LateTrophs 1.0
MMV022224 838 123 3 845 152 3 542 39 3 752 58 3 2486 472 3 199 31 5 Rings+Trophs 2.7
MMV027496 2760 529 3 878 130 3 168 26 3 199 9 3 4339 545 3 89.7 7.9 3 Trophs 1.9
MMV019555 755 159 3 788 221 3 81.4 1.6 3 110 20 3 349 66 3 333 1.8 3 Trophs 2.4
MMV030666 10264 3053 3 11440 861 3 5124 506 3 858 29 3 4191 307 3 462 18 4 LateTrophs 1.9
MMV000787 5737 1215 3 7870 731 3 3312 629 3 1354 57 3 5912 617 3 1960 83 3 LateTrophs 0.7

Shift 1 and shift 2 indicate the two half-maximal inhibitory concentrations for biphasic dose response curves. SEM: standard error of the mean; n: number of biological repeats; - : no data; IC5,>": ICs, based on 8-h exposure; 1Cs,”2":
1Cso based on 72-h exposure.



Table S2 (related to Figures 1-6). SMILES and suspected mode of action (if known) of the tested antimalarials.

Suspected L . .
action

Dihydroartemisinin (DHA)  CIC@ @H]1CC[C@H]2[C@H]([C@H](OIC@HI3[C@@]24[C@H]1CCC(03)(004)C)0)C - - -
Chloroquine (CQ) CCN(CC)CCCC(C)NC1=C2C=CC(=CC2=NC=C1)CI B-hematin® - -
Mefloquine (MFQ) clec2c(ce(ne2¢(c1)C(F)(F)F)C(F)(F)F)[C@ @H]([C@H]3CCCCN3)O - - -
Lumefantrine (LMF) CCCCN(CCCC)CC(C1=C2C3=C(C=C(C=C3)Cl)C(=CC4=CC=C(C=C4)Cl)C2=CC(=C1)CI)O - - -
Piperaquine (PPQ) clcc2c(cenc2cc1Cl)N3CCN(CC3)CCCNACCN(CC4)c5cencbe5ccc(c6)Cl B-hematin® - -
Ferroquine (FQ) CN(C)CC1=C(C=[C-]JC1)CNC2=C3C=CC(=CC3=NC=C2)Cl.C1C=CC=[C-]1.[Fe+2] B—hematinc’d - -
Methylene blue (MB) CN(C)C1=CC2=C(C=C1)N=C3C=CC(=[N+](C)C)C=C352.[CI-] B-hematin® - -
KAI407 0=C(N(C)C1=CC=C(C=C1)C#N)C2=CN3C(C=N2)=NC=C3C4=CC=C(C=C4)C(F)(F)F Plak’ - -
AN3661 0B1C2=C(CCC(0)=0)C=CC=C2CO1 CPSF® - -
KAE609 CIC1=C(F)C=C2C(NC3=C2C[C@H](C)N[C@ @]34C(CC5=C4C=C(CI)C=C5)=0)=C1 ATP4" - N
WLL-vs CC(C)C[C@ @H](/C=C/S(=0)(=0)C)NC(=0)[C@H](CC(C)C)NC(=0)[C@H](CC1=CNC2=CC=CC=C21)NC(=0)CN3CCOCC3 Proteasome”! - -
DSM265 FS(F)(F)(F)(C1=CC=C(NC2=CC(C)=NC3=NC(C(F)(F)C)=NN23)C=C1)F DHODH* - -
Atovaquone (ATQ) 0=C1C([C@@H]2CC[C@ @H](C3=CC=C(Cl)C=C3)CC2)=C(0)C(C4=CC=CC=C41)=0 cYTB' - -
Fosmidomycin C(CN(C=0)0)CP(=0)(0)0 DXR™ - -
GNF-Pf-5660 CCOC(=0)C1=C(C)NC2=C(C1C3=CC=CC=C3Cl)C(=0)CC(C2)C4=CC=C(OC)C(OC)=C4 *n - -
Naphthoquine (NQ) CC(C)(C)NCclcc(c2c(c10)CCCC2)Nc3cencic3cec(c4)Cl - - MMV000017
MMV665794 FC(F)(F)C1=CC(NC2=C(NC3=CC(=CC=C3)C(F)(F)F)N=C3C=CC=CC3=N2)=CC=C1 - MMV Malaria Box -
MMV000442 CC(C)(C)c1ccc20CN(Ce3ccce(Cl)ee3)Ce2cl - MMV Malaria Box -
MMV675939 FC(F)(F)C1=CC=C(NC2=CC(NC(C3=CC(C(F)(F)F)=CC=C3)=N4)=C4C=N2)N=C1 - Literature® -
MMV085071 COclcncc(cl)-clenec(n1)N1ICCN(CCl)clcenccl - MMV Pathogen Box -
MMV668311 CNc1nc(NCCCN(C)C)c2sc(cc2nl)c3cecc(c3)C(F)(F)F - Literature® -
MMV020746 Celcce(Oc2nceec2C(=0)Nc2cecee3cecenc23)e(C)el - Literature® TCMDC-125499
MMV667491 CN(C)CCCnlcnc2c(c1=N)C(c3cccdcccecdc302)c5ccc(ce5)0C - MMV Malaria Box -
MMVO006455 CCCN(CCC)CC(0)COC1=C(C=CC=C1)C(=0)NC1=CC=CC=C1 - MMV Malaria Box -
MMV022478 Clclcccec(cl)-clenn2ccc(ncl2)C(=0)Nclcec(cc1)NICCNCC1.OC(C(F)(F)F)=0 - MMV Pathogen Box -
MMV007181 CC1=C2C=CC(0)=CC2=NC(NC2=CC=C(0CC3=CC=CC=C3)C=C2)=C1 - MMV Malaria Box -
MMV665971 CCOC(=0)C1=C(C)N=c2s\c(=C/c3cc(Cl)ccc30)c(=0)n2Clclccc(OC)ccl - MMV Malaria Box -
MMV665939 FC1=CC=C(C=C1)C(=0)NC1=C(SC=C1)C(=O)NC1CCCCC1 - MMV Malaria Box -
MMV019017 COCCNCC(0)CN1C2=CC=C(Cl)C=C2C2=C1C=CC(Cl)=C2 - MMV Malaria Box -
MMV000248 CI.CCN(CC)CCn1c2cccece2n(CC(O)c2cec(Cl)c(Cl)c2)c1=N - MMV Malaria Box -
MMV021735 CCCCCCCN(CC1=CC=C(OC(C)(C)C(=0)OCC)C=C1)C(=0)NC1=CC=C(Cl)C=C10CC - Literature® TCMDC-131919
MMV022224 [0-]C(=0)C(F)(F)F.CN(C)CC1=CC=C(C=C1)C1=CC2=C(N1)N=CC=C2C1=CC=C(CN(C)C)C=C1 - Literature® TCMDC-132409
MMV027496 COC1=C(OCCN(C)C)C=CC(=C1)C1=NC(=C(N1)C1=CC=CC=C1)C1=CC=CC=C1 - Literature® TCMDC-137716
MMV019555 Cl.C(CCCNc1c2CCCCc2nc2cccccl12)CCNelc2CCCCe2nc2ccceccl2 - MMV Malaria Box TCMDC-124183
MMV030666 CC(C)(C)OC(=0)N1CCN(CC1)C1=CC=CC=C1NC(=0)C1=C(0C2=CC=C(F)C=C2)C(=CC=C1)C(F)(F)F - Literature® TCMDC-140951
MMV000787 CCCOCC1=C2C=CC=NC2=C(O)C(CN2CCN(CC2)C2=CC(Cl)=CC=C2)=C1 - MMV Malaria Box -

PI4K: Phosphatidylinositol-4-OH kinase, CPSF: Cleavage and polyadenylation specificity factor, ATP4: P-type cation translocating ATPase, DHODH: Dihydroorotate dehydrogenase, CYTB: Cytochrome B, DXR: 1-
deoxy-D-xylulose-5-phosphate reductoisomerase; SMILES: simplified molecular line entry system.
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Table S3 (related to Figure 4). Assessment of compound solubility by UV/vis spectroscopy.

Wavelength
Rati
Compound il a I: Solubility
280 300 320 340 360 800 il./std.
Absorbance (AU)

DHA fil. 2.351 0.462 0.250 0.179 0.124 0.041 1.02 >500 UM
DHA std. 2.314 0.456 0.244 0.173 0.120 0.042
Chloroquine fil. 2.637 1.170 2.155 2.075 0.203 0.042 0.91 >100 uM and 500 uM
Chloroquine std. 2.747 1.331 2.562 2.178 0.204 0.041
Piperaquine fil. 2.322 0.473 0.269 0.189 0.129 0.041 0.69 >100 UM and <500 UM
Piperaquine std. 2.694 0.822 0.646 0.555 0.462 0.304
MMV007181 fil. 2.346 0.470 0.259 0.194 0.139 0.042 0.69 >100 uM and 500 uM
MMV007181 std. 2.677 0.754 0.534 0.551 0.508 0.131
MMV000442 fil. 2.517 0.606 0.380 0.310 0.248 0.086 0.74 >100 uM and €500 uM
MMV000442 std. 2.754 0.898 0.711 0.660 0.619 0.274
MMV006455 fil. 2.810 0.904 0.336 0.186 0.130 0.041 1.00 >500 UM
MMV006455 std. 2.826 0.928 0.329 0.175 0.120 0.041

Fil.: filtered; std: standard.
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Figure S1 (related to Figures 1-6). Structures of the tested antimalarials, part 1. References on mode of action can be
found in Table S2.
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Figure S2 (related to Figures 1-6). Structures of the tested antimalarials, part 2. References on mode of action can be
found in Table S2.



Schizonts All asexual blood stages
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Figure S3 (related to Figure 6). Overall activity profile of compounds. Overall activity is defined as the stages with ICso®"
values < 1 uM. Fosmidomycin, MMV000787, MMV019017, MMV020746, MMV022478 and MMV665939 are not depicted,
as all stages showed 1Cso®"" values > 1 pM. MMV006455, MMV000442, MMV007181 and MMV665971 are omitted from
panel A due to incomplete killing at individual stages. DHA: dihydroartemisinin; CQ: chloroquine; PPQ: piperaquine; LMF:
lumefantrine; MQ: mefloquine; MB: methylene blue; FQ: ferroquine; NQ: naphthoquine; ATQ: atovaquone.
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Figure S4 (related to Figure 2 and Figure 4). Microscopical studies confirm the stage specificity profiles of MMV030666
and MMV022224, using ATQ and CQ as controls. Synchronized parasites were exposed to 3X their lowest ICso®" at the
indicated life stages, and were assessed at the end of each exposure. ATQ: atovaquone, CQ: chloroquine.





