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Supplementary Table 1. Gametocytocidal activity of the 149 resourced selected screening hits.

Compound
GNF-Pf-1319
GNF-Pf-4550
GNF-Pf-5036
GNF-Pf-771
GNF-Pf-5134
MMV666596, GNF-Pf-366
GNF-Pf-3542
GNF-Pf-1329
GNF-Pf-2740
GNF-Pf-783, TCMDC-123925
GNF-Pf-4107, SJ000011260
GNF-Pf-4479
GNF-Pf-5592
GNF-Pf-5274
GNF-Pf-5575
GNF-Pf-5138
GNF-Pf-5547
GNF-Pf-5209
GNF-Pf-5505
GNF-Pf-5640
GNF-Pf-5651
GNF-Pf-4851
GNF-Pf-5674
GNF-Pf-5501
GNF-Pf-5446
GNF-Pf-5436
GNF-Pf-5621
GNF-Pf-4529
GNF-Pf-5672
GNF-Pf-5560
GNF-Pf-5572
GNF-Pf-5655
GNF-Pf-5660
GNF-Pf-5670
GNF-Pf-4922, GNF-Pf-4026
GNF-Pf-2090
GNF-Pf-812
GNF-Pf-4252
GNF-Pf-5240
GNF-Pf-4667
GNF-Pf-1209
GNF-Pf-5460
nil, nil GNF-Pf-1823, GNF-Pf-3715
GNF-Pf-4508
GNF-Pf-5639
GNF-Pf-4593
GNF-Pf-4238
GNF-Pf-4194
GNF-Pf-71
GNF-Pf-5543
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Commercial source

ChemDiv
ChemDiv
Vitas-M Laboratory, Ltd

ChemDiv

ChemDiv

ChemDiv

Vitas-M Laboratory, Ltd

Vitas-M Laboratory, Ltd
Vitas-M Laboratory, Ltd

SMILES

CCc4ccec3NC(=0)C1(NN=C(S1)c2ccc(C)cc2)c3cs
CCOC(=0)C2Nclcec(C)ec1C=2/N=N/N(C)C
C/C(=N\NC(=0)c1ccc(C)ccl)/c2cceecn2
CN4C(=0)C(Cl)=C1c3c(C(=0)c2cccec12)c(Cl)ccc34
CCN2clccecclN(C)C2(C)c3cecec3
CSC3=N/C(=N\c1c(C)ccecelC)/C2(CCC(CC2)C(C)(C)CIN3chccc(Cl)cca
[0-][N+](=0)C1=CC=C(01)C(=0)Nc3ccc20C(=Nc2c3)cdcccccdF
Ccleccc(cc1Br)C3=Nc2cc(ccc203)NC(=0)C4=CC=C(04)[N+]([O-])=O
[O-][N+](=0)C1=CC=C(01)C(=0)Nc3ccc20C(=Nc2c3)c5ccccdeccccd5
Cclccec(c1)C3=Nc2cc(ccc203)NC(=0)C4=CC=C(04)[N+]([O-])=0
Cclccec(c1)C(=0)NCC2=NNC(=S)N2c3cccc(c3)C(F)(F)F
CC3NC1CC(CC(=0)C=1C(c2ccc(Cl)cc2)C=3C(=0)0C4CCCC4A)c5ccc(Cl)ecs
CCCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3cccc(Cl)c3Cl)c4ccc(cc4)0C
COc1cee(ce1)C2CC(=0)Ca=C(C2)NC(C)=C(C(=0)0C3CCCC3)Cac5cec(Cl)ccs
COclcce(ccl)C2CC(=0)C4=C(C2)NC(C)=C(C(=0)O0C3CCCC3)C4c5ccc(Cl)ce5Cl
Cclcc(C)c3c(c1)C2C(=S)SSC=2C(C)(C)N3C(=0)COC5=Nc4cccccaS5
COc1cee(ce1)C2CC(=0)C4=C(C2)NC(C)=C(C(=0)0C3CCCC3)Cac5cec(F)ecs
COc5ccdc(nc2c(C(Celeccecl)=NN2c3ccece3)c4cc50C)cbec(Br)ccc60
COclcec(cc10C)C2CC(=0)C3=C(C2)NC(C)=C(C(=0)0C(C)C)C3c4ccc(F)ccs
COclcec(cc10C)C2CC(=0)C3=C(C2)NC(C)=C(C(=0)O0C(C)C)C3cacccccaC
CCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccc(F)cc3)caccc(0C)c(c4)0C
COclccc(cc10C)C2CC(=0)C3=C(C2)NC(C)=C(C(=0)0OC(C)C)C3c4ccec(Br)ca
COc1cce(cc10C)C2CC(=0)C3=C(C2)NC(C)=C(C(=0)0C(C)C)C3cscce(Cl)ccac!
COCCOC(=0)C2=C(C)NCLCC(CC(=0)C=1C2c3ccec(Cl)c3Cl)cdcec(OC)c(c4)0C
COclcec(cc10C)C2CC(=0)C4=C(C2)NC(C)=C(C(=0)OC3CCCC3)CAc5cccec50C
COclcec(cc10C)C2CC(=0)C4=C(C2)NC(C)=C(C(=0)OC3CCCC3)Cac5ccc(Cl)cc5
COc1cee(cc10C)C2CC(=0)C3=C(C2)NC(C)=C(C(=0)0C(C)C)C3caccec(Cl)cacl
COclccc(cc10C)C2CC(=0)C3=C(C2)NC(C)=C(C(=0)0OC(C)C)C3c4cccccaF
CCCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccc(Cl)cc3Cl)cdccc(OC)c(c4)0C
COCCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccc(F)ce3)caccc(0C)c(c4)0C
COc1cec(cc10C)C2CC(=0)C3=C(C2)NC(C)=C(C(=0)0C(C)C)C3c4cccc(C)ca
CCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccc(Cl)cc3Cl)cdcec(OC)c(c4)0C
CCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccccc3Cl)cdccc(OC)c(c4)0C
CCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccc(Br)cc3)cdccc(0C)c(c4)0C

COC(=0)c1cec(cc1)CaC2C(=0)CC(CC=2Nc3ccccec3N4AC(=0)C5=CC=CS5)cbeec(C)ecco

COclccc(cel)c3ennc(N/N=C/C2=CC=C(02)[N+]([O-])=0)n3
COclccc(cc1)CeNc5ccc(Ce3ccc2NC(=Nc2ce3)cdcecc(cc4)OC)cc5N=6
COc5ccdc(nclc(C(=NN1c2ccecc2)c3cccee3)cdcc50C)cbec(Br)ccc60
CCOclcec(cel)C4C3Nc2ccccc2C=3CCN4C(=0)C6=Cc5cc(Br)ccc506

COC(=0)clccc(ccl)CaC2C(=0)CC(CC=2Nc3cccecec3N4C(=0)c5cccec5)cbecc(cec6)0C

CC3C/C(=C\clcenecl)/C(=0)/C(=C/c2cencc2)/C3
Cc3cc(Nclece(cecl)OCc2cccec2)ncdec(O)ccc34
CC10C=CC=1C(=0)N/N=C/C(/Br)=C/c2ccccc2
CC(C)CCNCC(O)CN3ci1ccc(Cl)ecclc2cec(Cl)cec23

COclec(ccc10C)C2CC(=0)C4=C(C2)NC(C)=C(C(=0)0C3CCCC3)Cac5cec(cc5)[N+]([0-])=0
COclcec(cecl)Nednc(N/N=C/c2ccce(c2)[N+]([0-]1)=0)nc(Nc3cee(ce3)[N+]([0-])=0)n4

CN1CCN(CC1)canc(N/N=C/c2cc(l)ccc20)nc(Nec3ccc(ce3)[N+]([0-]1)=0)n4

CC1=CC=C(C)N1c2cc(cce2)C(=0)N/N=C/C4C=C(c3ccccc3)N(C=4c5ccecc5)c6ecc(C)ech

0=C(NCCC1CCCCC=1)cbcc5N=C(SCC3Nc2ccccc2N=3)N(c4ccceccd)C(=0)c5cch
CCC(C)OC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccc(Cl)cc3)clccc(Cl)cca

Luciferase early
GAM ICs (M)
> 5000
> 5000
> 5000
5.6

> 5000
> 5000
> 5000
> 5000
4362.7
> 5000
> 5000
287.2
499.5
3727.0
359.2
> 5000
> 5000
242.6
225.7
15.1
56.0

> 5000
> 5000
1532.9
> 5000
383.7
215.3
540.1
185.6
226.8
857.2
74.2
14.4
645.2
> 5000
1482.3
666.5
120.5
137.8
> 5000
464.8
> 5000
> 5000
561.2
> 5000
852.9
63.7
1733.2
> 5000
279.5

Early GAM pIC,,
<5.40
<5.40
<5.40

8.3
<5.40
<5.40
<5.40
<5.40

5.4
<5.40
<5.40

6.5

6.3

5.4

6.4
<5.40
<5.40

6.6

6.6

7.8

7.3
<5.40
<5.40

5.8
<5.40

6.4

6.7

6.3

6.7

6.6

6.1

7.1

7.8

6.2
<5.40

5.8

6.2

6.9

6.9
<5.40

6.3
<5.40
<5.40

6.3
<5.40

6.1

7.2

5.8
<5.40

6.6

Imaging late GAM
1G5 (NM)
955.0
> 5000
461.0
4.7
1542.0
>5000
802.0
971.0
1830.0
352.0
> 5000
1311.0
991.0
> 5000
1175.8
1265.0
> 5000
791.2
> 5000
92.1
970.0
> 5000
> 5000
> 5000
> 5000
>5000
893.0
> 5000
> 5000
> 5000
> 5000
> 5000
132.0
> 5000
> 5000
567.0
>5000
489.0
899.0
> 5000
43.2

> 5000
> 5000
509.0
> 5000
> 5000
221.0
2189.0
> 5000
> 5000

Late GAM pIC;,
6.0
<5.40
6.3
8.3
5.8
<5.40
6.1
6.0
5.7
6.5
<5.40
5.9
6.0
<5.40
5.9
5.9
<5.40
6.1
<5.40
7.0
6.0
<5.40
<5.40
<5.40
<5.40
<5.40
6.0
<5.40
<5.40
<5.40
<5.40
<5.40
6.8
<5.40
<5.40
6.2
<5.40
6.3
6.0
<5.40
7.4
<5.40
<5.40
6.3
<5.40
<5.40
6.7
5.7
<5.40
<5.40




Supplementary Table 1 (cont.). Gametocytocidal activity of the resourced selected screening hits.

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

GNF-Pf-4596
GNF-Pf-4070
GNF-Pf-3921, TCMDC-124347
GNF-Pf-3254
GNF-Pf-5498
GNF-Pf-2288
GNF-Pf-739
GNF-Pf-5037
GNF-Pf-5557
GNF-Pf-5631
GNF-Pf-5082
GNF-Pf-5045
GNF-Pf-4870
GNF-Pf-5616
GNF-Pf-5087
GNF-Pf-5659
GNF-Pf-2168
GNF-Pf-279
unknown
GNF-Pf-5294
GNF-Pf-1532
GNF-Pf-5427
GNF-Pf-2634
unknown
GNF-Pf-4917
GNF-Pf-2943
GNF-Pf-3626
GNF-Pf-4526
GNF-Pf-2567
GNF-Pf-5666
GNF-Pf-2329
GNF-Pf-3600
GNF-Pf-4055
GNF-Pf-3020
GNF-Pf-3202
GNF-Pf-5634
GNF-Pf-4628, TCMDC-125542
GNF-Pf-3527, TCMDC-125541
GNF-Pf-4604
GNF-Pf-4378
GNF-Pf-4808
GNF-Pf-5458
GNF-Pf-5568
GNF-Pf-5599
GNF-Pf-4755
GNF-Pf-5546
GNF-Pf-5077
GNF-Pf-5072
GNF-Pf-5356

100 GNF-Pf-188

Vitas-M Laboratory, Ltd

ChemDiv
AKos GmbH

ChemDiv

CCC2(C)CC(CCNCclecceecclO)(CCO2)c3ccccc30C
COcl1nncc(nl)c2cnnc(n2)SC

CC2Nclcec(C)cclC(=0)C=2Br
CC(=0)N(clcec(F)c(F)c1)C3C(=0)c2ccccc2C(=0)C=3N4CCOCC4
CCC(C)OC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccccc3F)cacec(Cl)cca
CC(=0)N(clccee(Cl)cl)C3C(=0)c2cccec2C(=0)C=3N4CCOCCH
COC(=0)clcc(ce(c1)C(=0)OC)NC(=S)NC(=0)c2c(cccc20C)0C
0=C2clccccclNc3ccc(F)cc23
COclccec(nl)c3cec(0)c(CNCC2CCCCC2)c3
CC(C)CNCclcc(cceclO)c2ccc(F)ec2
Oclcec(cc1CNC3C2CC4CC(C2)CC3C4a)c5ecencs
Oclcec(cc1CN2CCC(CC2)c3cccece3)cdcccecd
Oclcec(cc1CNCC2CC3C=CC2C34CC4)cbecec50C0c5c6
COclccec(n1)c5cee(0)c(CNCC2CC3C=CC2C34CC4A)c5
COclccc(0C)c(c1)c5cce(0)c(CNCC2CC3C=CC2C34CC4A)c5
COclccc(0C)c(cl)cdece(0)c(CN2CCC(CC2)c3ccece3)ch
[O-][N+](=0)c4cce3nc(Nclceceecl)c(Nc2ceecec2)nc3cd
COC(=0)C1=C(0C)C(=0)0C12C=CC(=0)C=C2
CC(=0)NC1=NC(C)=C(S1)C3=CSC(Nc2ccc(Cl)cc2)=N3
CCNclnc(NC(C)CC)nc(n1)ON=C(C)C
CCN(CC)c2ccclC=C(/C(/C)=N/NC(N)=S)C(=0)Oc1c2
Oclcec(cc1CN2CCCCCC2)c3ccecce3
Oc2cclccecclec2C(=0)Ne3ceec(Cl)e3
N=C3N(CCN1CCCCC1)c2ccccc2N3CC(0)cdcec(Cl)c(Cl)ca
0OC(COclcceecclC(=0)Nc2cecec2)CN5c3ccece3cdcccecds
[O-][N+](=0)C4=CC=C(/C=N/Nc3nc(Nclcccccl)nc(Nc2ceceec2)n3)04
COc4ccc3c(C)ne(Ncinc(C)ee(nl)c2cccec2)nc3cs
CN(C)CCCN4C(N)=C(C2NclcccccIN=2)c3nc(C#N)c(C#N)nc34
CCN(CC)c2cec(CN1CCN(CC)CCl)ec2
CN1C(NNC(N)=S)C(NNC(N)=S)N(C)C1=0

Cc2clccecclc(C)c3cececc23
CC(=0)N(clcec(F)ec1)C3C(=0)c2cccecc2C(=0)C=3N(C)C
CC(=0)N(clccee(F)c1)C3C(=0)c2cccec2C(=0)C=3N(C)C
CC(=0)N(clccec(Cl)c1)C3C(=0)c2cccecc2C(=0)C=3N(C)C
CC(=0)N(clcec(F)c(F)c1)C3C(=0)c2cccec2C(=0)C=3N(C)C
C[C@@H]1CC[C@H]2[C@@H](C)[C@@H](0)O[C@@H]30[C@]4(C)CC[C@@H]1C23004
Fc3ccecdSC(NC1=NC(=CS1)c2cccen2)=Nc34
COc4ccc3N=C(NC1=NC(=CS1)c2cccen2)Sc3cs
0=C(Nclccc(ccl)C3Nc2cceccc2N=3)c4ccec(n4)C(=0)Nc5cec(cc5)C7NebeccccbN=7
CCN4/C(=N/C(=0)C2=CC(=0)clccccc102)/Sc3c(cce(0C)c34)0C
CC(C)(C)NCC(O)CN3clcce(Cl)eclc2ec(Cl)cec23
CC2(C)C1CC(CC1)C2(C)NC(=S)N/N=C/c3cccen3
Oclcec(cc1CNC2CCCCC2)c3ccc(F)ec3
COclccc(0C)c(c1)cdccc(0)c(CNCC2(CCCCC2)N3CCCCC3)ca
0=C(NC1CC1)C2CCN(CC2)caccee5C(=0)N(C3CCCCCCC3)C(=0)cd5
CC(C)OC(=0)clc(nc(nclC)c2cccec2)C(=0)N4CCN(C(=0)NC3CCCCC3)C(C)Ca
CC2C=CN1C(NC(C)(C)CC(C)(C)C)=C(N=C1C=2)c3ccccc30C(=0)caccc(Br)ccs
COclcc(cc(0C)c10C)Nec2ence(n2)c3cec(cc3)C(N)=0
N#Cclccc(ccl)c2enc(N)c(n2)c3cce(cec3)C(N)=0
N=C2NC(=0)/C(=C/C=C/C1=CC=C(O1)[N+]([O-])=0)/S2

634.0
382.6
2786.1
> 5000
123.0
3489.1
> 5000
> 5000
738.9
636.8
1899.5
2007.9
630.0
450.1
669.7
2048.9
> 5000
959.9
2068.0
224.8
515.2
256.1
1088.3
1131.7
1607.9
1186.0
> 5000
961.8
> 5000
213
2348.2
2433
31244
371.9
425.1
34
3818.2
4357.3
3224
> 5000
722.6
> 5000
212.5
907.9
> 5000
> 5000
> 5000
270.4
> 5000
> 5000

6.2
6.4
5.6
<5.40
6.9
5.5
<5.40
<5.40
6.1
6.2
5.7
5.7
6.2
6.3
6.2
5.7
<5.40
6.0
5.7
6.6
6.3
6.6
6.0
5.9
5.8
5.9
<5.40
6.0
<5.40
7.7
5.6
6.6
5.5
6.4
6.4
8.5
5.4
<5.40
6.5
<5.40
6.1
<5.40
6.7
6.0
<5.40
<5.40
<5.40
6.6
<5.40
<5.40

750.0
>5000
> 5000
> 5000

597.0
> 5000
> 5000
> 5000
> 5000

803.0
> 5000
>5000

897.0

560.0
1072.0
> 5000
> 5000

181.0
> 5000
1431.0

365.0

673.0
2701.0
1877.0
> 5000

549.0
> 5000
1530.0
> 5000

13

984.0

588.0
>5000

677.0

380.0

8.8

625.0

262.0

305.0
>5000

713.0

9.2

538.2

928.0
> 5000
> 5000
> 5000

639.0
> 5000

820.0

6.1
<5.40
<5.40
<5.40

6.2
<5.40
<5.40
<5.40
<5.40

6.1
<5.40
<5.40

6.0

6.3

6.0
<5.40
<5.40

6.7
<5.40

5.8

6.4

6.2

5.6

5.7
<5.40

6.3
<5.40

5.8
<5.40

8.9

6.0

6.2
<5.40

6.2

6.4

8.1

6.2

6.6

6.5
<5.40

6.1

8.0

6.3

6.0
<5.40
<5.40
<5.40

6.2
<5.40

6.1




Supplementary Table 1 (cont.). Gametocytocidal activity of the resourced selected screening hits.

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

GNF-Pf-4325

MMV645672, TCMDC-123496, GNF-Pf-4583

GNF-Pf-4816 AKos GmbH
GNF-Pf-5523

GNF-Pf-3683

GNF-Pf-4323

GNF-Pf-5629 AKos GmbH
GNF-Pf-3195
GNF-Pf-3625
GNF-Pf-4773
GNF-Pf-3984
unknown
unknown
unknown
GNF-Pf-3366 AKos GmbH
GNF-Pf-1621 AKos GmbH
GNF-Pf-5323 Ryan Scientific Inc.
GNF-Pf-5527, SJ000087525

GNF-Pf-5661

GNF-Pf-5392 AKos GmbH
GNF-Pf-5115 AKos GmbH
GNF-Pf-3531

GNF-Pf-4133

GNF-Pf-4406, GNF-Pf-3381
GNF-Pf-5483

GNF-Pf-2812

GNF-Pf-4739, TCMDC-125769
GNF-Pf-5668

GNF-Pf-1950

MMV665980, GNF-Pf-4228
GNF-Pf-3427

MMV007907, GNF-Pf-3677
GNF-Pf-5633

GNF-Pf-5533

GNF-Pf-4736, TCMDC-123596
GNF-Pf-4229

GNF-Pf-4543, MMV006389
GNF-Pf-5637 ChemDiv
GNF-Pf-5310 Ryan Scientific Inc.
GNF-Pf-5561

unknown

GNF-Pf-3788

same as NVP-LJA590-AA-1

GNF-Pf-237

MMV007127, GNF-Pf-5290

GNF-Pf-4684, TCMDC-125391, GNF-Pf-4105

GNF-Pf-2632, GNF-Pf-4835

TCMDC-124060, GNF-Pf-5669

GNF-Pf-5371

Vitas-M Laboratory, Ltd

Vitas-M Laboratory, Ltd

COc2ccc(CCINCC(0)C10C(C)=0)cc2
0OC4clcececc1C5=Nc2ccecc2SC(c3ccece3)C=45
CCCCCCc3cc(0)c2C1CC(C)CCC=1C(=0)Oc2c3
CCCN(CCC)CC(0)COclccceclC(=0)Nc2cccec2
OC(CNC1CCCCC1)CN4c2ccecc2c3cccec34
0=C(NC1=NC(=CS1)c2cccen2)c3cec(cc3)Ocdcecce(cc4)C(=0)NC5=NC(=CS5)c6eceenb
CCOC(=0)C2=C(NC(=0)c1cccccl)Sc3c(0)c(CN(CC)CC)ecc23
COc2cclnc(nc(N)c1cc20C)N3CCN(CC3)c5nc(N)cdcc(OC)c(cc4n5)0OC
CN5C=C(C(C1=CC=CS1)C2=CN(C)c3ccccc23)cdcceccd5
C2SC(Nclcceen1)=NC=2c3cceen3
COc5ccc(CNCC3=CC2C(=NN(clcccecl)C=2NC3=0)cdccc(C)ccd)ccs
Cclecce(C)c(c1)Nednc(NCc2ccece2)c3ccece3nd
CC(C)(C)C3=NN(clccc(Cl)ccl)CANC(=0)C(CNCc2cccec2)=CC3=4
CC(C)(C)C3=NN(clccc(Cl)cc1)CANC(=0)C(CNCc2ccc(Cl)cc2)=CC3=4
Cc4cec(NC(=0)C1=CC(=CN(C1=0)c2ccc(C)cc2C)C(=0)c3cc(Cl)ccc30)c(C)ca
Cclecc(cc1C)NC(=0)C2=CC(=CN(C2=0)c3ccc(C)c(C)c3)C(=0)chcc(Cl)ccc4O
COclccececcIN3CCN(Ce2cc(C(C)C)c(C)ec20)CC3
CCCN(C(=0)C(=0)Nc3ccc2N=C1CCCCCN1C(=0)c2c3)caccc(ccd)0CC
CCOC(=0)C3C=C(clccc(ccl)OC)N(CCC(=0)Nc2ccec(c2)C(C)=0)C=3C
CCOC(=0)C3C=C(clccc(F)ccl)N(CCC(=0)Nc2ccec(c2)C(=0)0CC)C=3C
CCN(C(=0)CSC1=NC(=NO1)c2ccc(cc2)C(C)C)c3ccec(C)e3
COclcce(cc1)C3N=C(NC(=0)CS(=0)(=0)c2ccc(F)cc2)SC=3C
CN(C)CCNclcc(nc2cccecl2)cdecc3ccccc3cd
CCN5/C(=C/c2ccclcececl[n+]2CC)/C=CCASc3ccccc3C=45
Cc2cc(N)clececel[n+]2CCCCCCCCCCn+]4c3ccece3c(N)ccaC
COclccc(ccl)cdec3C(=0)c2cceccc2e3nnd
Cclcenc(c1)NC2=NC(=CS2)c3cceen3
CCCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccecc3F)cdecc(0C)c(cd)0C
CC30C2C(=0)clccecclC(=0)C=2C=3C(=0)NC4CCS(=0)(=0)C4
OC1CCCCC1C2(CCCCC2)NC(=S)Nc3cccee3
CN1CCN(CC1)c2ccc(cc2)Ne5c3cccce3ncdcccccds
Cclecc(cc1)NC2=NC(=CS2)c3cccen3
CCCOC(=0)C2=C(C)NC1CC(CC(=0)C=1C2c3ccc(Cl)cc3Cl)cdcec(ccd)0C

CCCCCC(=0)N4C(clccc(cecl)C(F)(F)F)C2C(=0)CC(CC=2Nc3cccec34)c5cec(0C)c(c5)0C

COclcce(cc1)CAC(C(=0)Nc2ec(Cl)c(cc20C)0C)c3cccecc3C(=0)N4C
Cc3cec(/N=N/C2=NclcccccIN2C)c(C)c3
0=C4clcccec1C5=Nc2ccccc2SC(c3cecc(F)c3)Ca5
C=CC1CN2CCC1C(C2)C(0)c3cencdcecc(cc34)0C
CC(C)(C)c2ccc(O)c(CNCICCCCCL)c2
C=CC12CCN(CC1)C(C2)C(0)c3cencaccc(cec34)0C
CC(C)N2CCC1C(C(N)=0)=C(NC(=0)C(C)(C)C)SC=1C2
CNC2C(=0)clccecclC(=0)C=2N(Cc3ccc(Cl)c(Cl)c3)C(C)=0
C=CC1CN2CCC1CC2[C@H](O)c3cencéceec(cc34)0C
0=C(clccnccl)N2N=C(CC2c3ccece3)C5C(=0)Nedccc(Br)ccdC=5c6ccccc
0OC4clcccec1C5=Nc2ccecc2SC(c3cec(Br)ce3)C=45
CN(C)c2ccec(/C=C/C(=0)NC(=0)clccccclO)cc2
CCN(CC)c2ccc(/C=C/clccec[n+]1CC)cc2
0OC4clcececc1C5=Nc2ccecc2SC(C3=CC=CS3)C=45
COclcce(ccl)C(OCCS(=0)(=0)CCO)(c2ccecc2)c3cec(cc3)0C

46.8

> 5000
1667.1
685.2
1403.3
535.0
224.3
154.7
> 5000
> 5000
> 5000
2135.0
1219.2
223.5
163.1
150.5
423.8
500.4
1814.0
789.7
502.7
> 5000
> 5000
> 5000
1036.7
373.4
584.9
20.1

> 5000
> 5000
1203.6
> 5000
509.4
285.6
2922.0
264.4
> 5000
114.5
54.1
199.6
> 5000
254.4
526.9
> 5000
> 5000
> 5000
> 5000
> 5000
> 5000

7.3
<5.40
5.8
6.2
5.9
6.3
6.6
6.8
<5.40
<5.40
<5.40
5.7
5.9
6.7
6.8
6.8
6.4
6.3
5.7
6.1
6.3
<5.40
<5.40
<5.40
6.0
6.4
6.2
7.7
<5.40
<5.40
5.9
<5.40
6.3
6.5
5.5
6.6
<5.40
6.9
73
6.7
<5.40
6.6
6.3
<5.40
<5.40
<5.40
<5.40
<5.40
<5.40

568.0
>5000
5133.0
1400.0
> 5000

99.0

438.0

330.0
2055.0

51.0
> 5000
>5000
1242.0

534.0

534.0

278.0
1597.0
> 5000
> 5000
1763.0
1758.0
> 5000
>5000

123.0
> 5000
> 5000

68.0

125.6
1380.0
>5000
> 5000

352.0
>5000
> 5000
> 5000
> 5000
> 5000

366.0

163.6

238.0
> 5000

30.0
>5000
> 5000
> 5000

70.7

366.0
1540.0
> 5000

6.2
<5.40
53
5.9
<5.40
7.0
6.4
6.5
5.7
7.3
<5.40
<5.40
5.9
6.3
6.3
6.6
5.8
<5.40
<5.40
5.8
5.8
<5.40
<5.40
6.9
<5.40
<5.40
7.2
6.8
5.9
<5.40
<5.40
6.5
<5.40
<5.40
<5.40
<5.40
<5.40
6.4
6.7
6.6
<5.40
7.5
<5.40
<5.40
<5.40
7.2
6.4
5.8
<5.40

The compounds selected for profiling are highlighted. Commercial source is indicated for compounds that were purchased as solids, remaining compounds were provided by NITD as DMSO stocks.Early GAM: stage | gametocyte; late GAM: stage IV
gametocyte; pIC50: equals to -log(IC50). Early GAM: stage | gametocyte; late GAM: stage IV gametocyte; pIC50: equals to -log(IC50).



Supplementary Table 2. Activity of early- and late-stage GAM assay controls.

NF54°%' early GAM NF547%° |ate GAM

mean ICsq (LM) SEM mean |Cqq (LM) SEM

Puromycin 0.096 0.012 0.043 0.004
Dihydroartemisinin 0.006 0.001 ND -
Chloroquine 0.164 0.043 > 40 uM -
Pyrimethamine > 40 uM - > 40 uM -
Primaquine >20 uM - ND -

GAM: gametocytes; ND: not done; SEM: standard error of the mean based on 2 independent repeats

performed in triplicate or duplicate for each parasite stage.



Supplementary Table 3. Activity profile of the 4 compounds of interest identified by screening the GNF-Novartis Malaria Box.

Gametocyte IC., (nM) Asexual blood stage I1C, (nM)
NF54"' early GAM NF54"* Jate GAM 3D7 Dd2 NITD609-R°* #2 HEK-293
mean ICs, SEM mean ICs, SEM mean ICs, SEM mean ICs, SEM mean ICs, SEM cytotoxicty
GNF-Pf-5640 15.1 0.9 92.1 14.4 4.0 0.4 7.5 1.3 7.8 1.1 50%
GNF-Pf-5660 14.4 0.3 132.0 50.5 3.3 0.4 3.6 1.1 5.4 0.8 <5%
GNF-Pf-5668 20.1 0.5 125.6 40.4 5.5 0.5 6.9 1.2 11.2 1.8 45%
GNF-Pf-5310 54.1 2.2 163.6 40.4 22.1 1.9 24.0 6.3 21.7 29 41%

Early and late GAM stages refer to stages | and IV respectively. SEM: standard error of the mean based on 2 independent repeats performed in triplicate
or duplicate for each parasite stage and strain. HEK-293 values show the percent inhibition at 40 uM.



Supplementary Table 4a. Transmission-blocking activity of HHQs.

% reduction infected mosquitoes

% reduction oocyst numbers

% inhibition exflagellation

assay drug presssure meanlICy, SEM n Pvalue meanlC,, SEM n Pvalue meanlICy, SEM n Pvalue

in vitro GNF-Pf-5660 1x ICs -18.5 12.9 2 >0.9999 58.1 15.4 2 0.0985 221 26.7 2 >0.9999
3x 1Cs 97.2 2.8 2 <0.0001 100.0 0.1 2 0.0019 97.7 23 2 0.0104

GNF-Pf-5668 1x I1Cs, 18.0 12.4 2 >0.9999 67.1 4.0 2 0.0416 47.5 33.9 2 0.5127

3x 1Cs 57.1 11.2 2 0.0027 95.0 3.7 2 0.0030 70.2 8.9 2 0.0903

GNF-Pf-5310 1x I1Cs, -5.3 234 2 >0.9999 14.1 52.2 2 >0.9999 19.4 14.7 2 >0.9999

3x 1Cs 7.2 7.8 2 >0.9999 73.4 4.4 2 0.0228 -8.7 41.3 2 >0.9999

MB 3x 1Cs 100.0 0.0 2 <0.0001 100.0 0.0 2 0.0019 100.0 - 1 0.0366

invivo  GNF-Pf-5660 100 mg/kg 24.7 21.0 2 0.5676 21.1 44.2 2 >0.9999 -0.1 16.9 2 >0.9999
GNF-Pf-5668 100 mg/kg 1.6 3.0 2 >0.9999 6.8 333 2 >0.9999 311 1.2 2 0.0585

DHA 20 mg/kg 64.8 19.7 2 0.0245 75.1 224 2 02174 -11.4 21 2 0.8744

In vitro assays were performed using the standard membrane feeding assay with P. falciparum parasites and the in vivo assay involved CD1
mice infected with P. berghei parasites. Statistical significance was assessed using a Welch’s corrected t-test with Bonferroni-Dunn adjusted

P values for multiple comparisons when applicable. MB: methylene blue; DHA: dihydroartemisinin; SEM: standard error of the mean.

Supplementary Table 4b. In vivo asexual blood stage activity of HHQs.

4-day Peters test 2-dose test
mean IC;, SEM n Pvalue meanlCy, SEM n Pvalue
in vivo GNF-Pf-5660 70 mg/kg 215 1.2 2 <0.0001 - - - -
100 mg/kg 65.0 - 1 <0.0001 7.7 1.7 2 >0.9999
GNF-Pf-5668 70 mg/kg 42.8 11 2 <0.0001 - - - -
100 mg/kg 91.1 - 1 <0.0001 34.9 16.5 2 0.0323
DHA 30 mg/kg 98.7 1.0 3 <0.0001 99.6 0.4 2 0.0001

Data are expressed as % inhibition versus a DMSO-treated control. Statistical significance was assessed
using a Welch’s corrected t-test with Bonferroni-Dunn adjusted P values for multiple comparisons. ABS:
asexual blood stage; DHA: dihydroartemisinin; SEM: standard error of the mean.



Supplementary Table 4c. Detailed in vivo transmission-blocking data of all treatment groups.

% infected mosquitoes

average # oocysts / infected mosquito

average exflagellation centers per 100 cells

experiment mouse solvent GNF-Pf-5660 GNF-Pf-5668 DHA  solvent GNF-Pf-5660 GNF-Pf-5668 DHA  solvent GNF-Pf-5660 GNF-Pf-5668 DHA
1 75.0 83.3 80.0 20.0 62.9 34.6 26.1 1.8 5.8 3.8 1.3 5.1
1 2 95.0 85.0 95.0 25.0 56.2 82.2 70.3 1.6 4.1 5.4 2.2 5.1
3 100.0 90.0 90.0 10.0 29.4 36.4 39.9 1.0 43 2.6 3.4 4.7
4 85.0 83.3 95.0 0.0 25.0 60.3 82.9 0.0 34 2.8 5.4 -
1 30.0 23.1 28.6 27.3 35 1.0 1.5 1.0 7.2 7.1 5.4 4.0
5 2 50.0 35.0 63.6 20.0 8.5 2.4 3.0 1.7 4.0 10.8 24 6.9
3 52.9 20.0 50.0 36.4 3.2 1.3 3.3 4.3 7.0 4.3 7.2 6.8
4 65.0 294 46.7 25.0 2.5 1.4 2.9 1.5 7.1 - 2.1 9.9




Supplementary Table 5. IC;, data of the selected lines and genetically engineered (edited) lines against HHQs.

GNF-Pf-5640 GNF-Pf-5660 GNF-Pf-5668
Fold shift Fold shift Fold shift
Mean vs Mean vs Mean vs

Line (allele balance) 1Cso SEM n wild-type P value 1Cso SEM n wild-type P value ICso SEM n wild-type P value
Dd2-B2 13.2 2.1 10 1.0 n/a 15.1 1.6 8 1.0 n/a 23.0 3.9 8 1.0 n/a
5668-3C4D2 (F1072L 69%)* 442.7 43.8 4 33.7 8.268E-09 939.8 115.5 5 62.1 2.949E-06 846.1 85.2 5 36.8 4.459E-07
F1072L edited (F1072L 100%) 588.2 37.2 7 44.7 5.165E-11 892.2 18.0 3 58.9 1.27E-13 908.1 26.1 3 39.5 5.875E-12
5640-2C4C3 (S10751 59%) 1012.4 107.3 4 77.0 1.36E-08 658.8 81.1 5 43.5 3.219E-06 1623.8 107.3 5 70.7 4.501E-09
S1075I edited (510751 100%)  1460.8 49.6 3 111.1 2.4E-14 642.0 22.1 3 42.4 1.514E-11 17421 1134 3 75.8 3.487E-09
5640-3H9C7 (Y290F 50%) 1039.1 171.2 4 79.0 1.886E-06 2792.2 148.7 5 184.4 3.952E-10 1955.2 183.6 5 85.1 1.791E-07
5660-2B6H1 (Y290F 100%) 1382.6 163.0 4 105.1 4.393E-08 3750.2 338.7 5 247.7 1.094E-07 2373.4 89.5 5 103.3 9.979E-12
NF54 6.7 0.2 4 1.0 n/a 12.0 0.4 4 1.0 n/a 9.9 0.5 4 1.0 n/a
NF54-Y290F (Y290F 100%) 2239.3 29.9 3 3324 0.0002 5247.5 163.2 4 437.2  <0.0001 2313.7 19.0 3 233.1 <0.0001
FCB 9.8 1.0 4 1.0 n/a 18.3 1.5 4 1.0 n/a 124 1.1 4 1.0 n/a
KD1™" (pfmdr1 knock-down) 9.7 11 4 1.0 0.9368 17.1 13 4 0.9 0.6 124 04 4 1.0 0.9886

All values are given in nM. *: This strain also has four copies of pfmdrl,compared to two copies in the Dd2-B2 parent; SEM: standard error of the mean; n: number of repeated experiments; P
value vs Dd2-B2: Welch's t-test corrected for multiple comparisons using the Bonferroni-Dunn method; P value vs NF54 or FCB: Welch's t test; n/a.: not applicable.



Supplementary Table 6. ICy, data of the selected lines and genetically engineered (edited) lines against HHQs.

GNF-Pf-5640 GNF-Pf-5660 GNF-Pf-5668
Fold shift Fold shift Fold shift
Mean vs Mean vs Mean vs

Line (allele balance) 1Cs0 SEM n wild-type P value 1Cq0 SEM n wild-type P value 1Cq9 SEM n wild-type P value
Dd2-B2 47.0 4.1 12 1.0 n/a 67.1 4.7 8 1.0 n/a 97.4 30.2 8 1.0 n/a
5668-3C4D2 (F1072L 69%)* 2553.5 157.9 4 54.3 3.04E-13 3792.2 4524 5 56.5 2.227E-06 2766.8 172.0 5 28.4 4.511E-09
F1072L edited (F1072L 100%) 2675.3 239.2 7 56.9 2.587E-10 3486.0 338.9 3 52.0 1.229E-07 2645.0 95.4 3 27.2 4.033E-10
5640-2C4C3 (S10751 59%) 7317.0 2600.1 4 155.5 0.0007633 2402.6 290.7 5 35.8 2.858E-06 4654.8 270.6 5 47.8 1.448E-09
S1075I edited (S10751 100%)  3648.7 87.6 3 77.6 <01E-15 1950.3 104.4 3 29.1 7.678E-10 3376.7 1745 3 34.7 1.468E-09
5640-3H9C7 (Y290F 50%) 6451.8 1785.1 4 137.1 5.945E-05 11018.6 3792.1 5 164.2 0.0190308 4217.8 308.0 5 43.3 1.631E-08
5660-2B6H1 (Y290F 100%) 6241.3 901.3 4 132.7 2.307E-08 10029.2 1475.6 5 149.5 1.596E-05 4676.4 92.1 5 48.0 3.7E-14
NF54 15.8 0.7 4 1.0 n/a 31.0 1.9 4 1.0 n/a 24.4 1.2 4 1.0 n/a
NF54-Y290F (Y290F 100%) 4123.3  259.0 3 260.9 0.0040 11209.7 208.0 3 3614 0.0003 4350.33 316.2 3 178.1 0.0053
FCB 50.3 4.8 4 1.0 n/a 152.4 38.6 4 1.0 n/a 93.2 26.2 4 1.0 n/a
KD1™" (pfmdr1 knock-down) 339 0.8 4 07 00393 848 30 4 0.6 01780 574 66 4 0.6 0.2681

All values are given in nM. *: This strain also has four copies of pfmdrl, compared to two copies in the Dd2-B2 parent; SEM: standard error of the mean; n: number of repeated experiments; P
value vs Dd2-B2: Welch's t-test corrected for multiple comparisons using the Bonferroni-Dunn method; P value vs NF54 or FCB: Welch's t test; n/a.: not applicable.



Supplementary Table 7. IC;, data of early GAM stage NF54 and NF54-Y290F lines against HHQs.

GNF-Pf-5640 GNF-Pf-5660 GNF-Pf-5668
Fold shift Fold shift Fold shift
Mean VS Mean VS Mean Vs
Line (allele balance) 1Cso SEM n wild-type P value 1Cso SEM n wild-type P value 1Cso SEM n wild-type Pvalue
NF54 192.1 1339 2 1.0 n/a 249.8 1223 2 1.0 n/a 293.3 984 2 1.0 n/a

NF54-Y290F (Y290F 100%) 14251.5 2492.5 2 74.2 0.0301 10063.5 9215 2 40.3 0.0089 13943.5 9735 2 47.5 0.0051

All values are given in nM. *: SEM: standard error of the mean; n: number of repeated experiments; P value vs NF54: unpaired t-test.



Supplementary Table 8. Minimum estimated
energy required for docking of HHQs to wild-type
and mutated PfMDR1.

Minimum estimated

Compound PfMDR1 energy (kcal/mol)

wild-type -5.44

290F -6.08

GNF-Pf-5640 10791 5.25
1075I -6.20

wild-type -6.46

290F -6.49

GNF-Pf-5660 1072L -7.30
1075 -6.23

wild-type -5.96

290F -7.00

GNF-Pf-5668 1072L -7.71
1075 -5.90




Supplementary Table 9. Interactions of GNF-Pf-5640 with wild-type and mutated PfMDR1.

wild-type PAMDR1 PMDR1-290F
hydrogen bonds hydrophobic pi-pi other polar hydrophobic pi-pi other
NL1(6)  Tyrgoz  C27(33) \LE286 (C62) C19(25)  TyRs10 03(3) ILE286 04(4) ser1075  C16(22)  yppge  C22(28)  TyRgo3 03(3) (;:1&??1
(3.29] (OH) (3.54] 335] (D2 CE2)  (34g) (cG2) 13.84] (0G) 339] (DL, CG2) (387 () 13.66] )
136D TvReos 26032 oo (cp2) C24(30)  tyrgio  C10(16)  Tyrgo3 C7(B3) e C17(23)  Tvrgos  C2(8)  TvRso3
[2.96] (OH) [3.51] [3.58] (cb2) (3.87] (OH) [3.61] (ce2) [3.84] (c2) [3.84] (OH)
€27(33) LEU287 (CD2) C19(25)  pueloes 9414 yer071 C27(33)  Lpu2g7  C19(29)  pHeroes 3(9)  Tvrso3
[3.51] [3.45] (D2, CE2) (350 (c62) [3.37] (cp2) [3.75] (cD2) [3.86] (OH)
€27(33)  tvra90(cB, C24(30)  pHE1068  C28(34)  spRrios €27(33) (Z:Eégg C13(19)  pygro72 511 TvRg03
(3.24] CG) 3.16) (CD2CE2) (977  (CB OG) 13.12] ) 1369 (ce2) 13.63] (0H)
C26(32) puegos (cp2z,  €22(28)  pHE1068 €25(31)  pHE290 €22(28)  TyrRg03
[3.17] CE2) [3.417 (€D2,CE2) [3.81] (ce) [3.59] (OH)
€27 (33) 13 (19) €27 (33) €17 (23)
~PHESO6 (CE2) _ PHE1072 _ PHES06 _ TYR803
(3.68] [3.53] (CET) [3.56] (cE2) [3.15] (OH)
€26(32)  TvRe10(cB, C24(30)  aLago7 0L} pHE1072
13.59] D1, CG) (3.21] (ca) (244)  (CELCD)
""""""""""""""""""""""""" MRoTo - TTmmmmmmmmmsssmmssmsssmseees
C28(34)  Er071 €26(32)  (cp1, cp2, 044 ser1075
13.40) (c62) [3.19] CE1, CG, [3.75] (cB)
................................................... £y { PRSP ececcccescccccccccccccccsaas
C28(34)  pup1072 C21(27)  PHEL068
" (cp1) - (CD2, CE2,
[3.63] ( [3.31] )
€L pHEL072 CLZ) pHE1072
[3.60) (CE1) 325)  (CELC)
Q) puer072 C6{12)  pHE1072
13.64] (cE1, €2) 230 (CELCD)
C7(13)  pHE1072
335 (CELCD)
PMDR1-1072L PFMDR1-10751
polar hydrophobic pi-pi other hydrophobic pi-pi other
01l tyReos €602 zy 25 tvrsos B Tvreo3 €26(32)  ypge  C22(28)  vpgos  02(2)  ykase
[3.28] (OH) [3.12] B7s)  (CELCZ) (357 (OH) 13.27] (c62) 13.64] (€2) 13.82] (ca2)
€25 (31) (w287 (C02) €24(30)  tyrgoz  ©5(12)  Tyrso3 €25 (31) LEu2g7  C24(30)  puggos 03(3) (CT;EZ?EZ
3.88] 3221 (L) 378 (OH) 13.90] (cp2) 13.64] (cp2) 13.37] o
Q62 (c2) €22(28)  tyrgos  C7(13)  TyRso3 €26(32) Leu2g7  C9(5)  pHgro72  C22(28)  TyReo3
[3.63] 3411 (CELCZ) (319 (OH) 13.64] (cp2) 3.80] (Ce7) [3.43] (0H)
€27 (33) €19 (25) 11 (17) €27(33) €17(23)
-LEU287 (€D2) _ PHE806 _ TYR803 _ LEu2s7 _ TYR803
[3.78] [2.88] (D2 CE2) (344 (OH) [3.27] (cp2) 3.38] (0H)
o
6062 ryposoics B0 puesos C208) pypans €27(33) TYR290 LG Rt
. , : _ - (¢ cD1, el e
[3.35) ce) 327 (P2 (5 (0H) 3.33] 6) (3.24] cgi,z)ce,
€25 (31) €24 (30) €25 (31) 01(1)
- PHEBOS (CE2) _ TYR803 _ PHES06 _ PHEL072
[3.77) [3.88] (OH) [3.81] (ce2) [3.43] ()
€26 (32) €22 (28) €26(32)
- PHEBOS (CE2) _ TYR803 _ PHES06
[3.81] [3.50) (OH) 3.56] (ce2)
€27 (33) €17 (23) €27(33)
-~ PHEBOS (CE2) _ Tvrgos C27(33) _ PHES06
[3.53] [3.24] (OH) [3.41] (CE2, C2)
€21(27) 03(3) €19 (25)
© ALABOT (CB) _ TvRelo  C19(25) _ ALABO7
[3.22] (3.84] (CE2) 3.60] (cB)
C27(33) TyRe10 (D1, O1(1)  (guro72 _C2400)  alago7
13.34] CE1, CG) [3.45] (CD1,CD2) (3.31] (cB)
C28(34)  ypr071 €29(35)  sgri07s €27(33) TYR810
[3.46] (cc2) [3.65] (cB) 13.87] (co1)
C6(12) LEU1072 €21(27) TYR810
13.11] (cD2, c6) 12.35] (cD2, CE2)
€L Levio72 €21(27)  pHE1068
[3.75] (cp2) 13.49] (cD2, CE2)
C7(13)  (euto72 G pHEl072
[3.88] (cp2) 13.32] (CE1, €2)
€152 gya072 C6l12) pHE1072
[3.78) (cp2) 13.42] (CE1, €2)
@713 puer072
[3.33] ()

Atom names and their corresponding number in brackets corresponds to the numbering of HHQ atoms in Supplementary Figure 3. Numbers in the square brackets indicate the lowest

interatomic distance between the given ligand atom and the amino acid residue.



y Table 10. Interactions of GNF-Pf-5660 with wild-type and mutated PfMDR1.

wild-type PAMDR1 PAVIDR1-290F
polar hydrophobic pi-pi other hydrogen bonds polar hydrophobic pi-pi halogen-bond other
02(3)  tyrgo3  C14(21)  yeage 23000 tyrag0  C26(33)  asnzs3 NL(Z7) asn2gs O tyrgos  C17(24)  qeage  C3(10)  qyrgos 1D tyrgos  C2(9  asnas3
12,601 (oH) 12.39] (cp1) Brn  (CE2CD (379  (cBODI) 2oo] (CGODI) (343 (oH) 12.90] (cp1) 12.67] (cE1) 12.72) (OH) (op1)
05(6)  serio7s  C24(31)  Lguzgy  C22(29)  1vRa90 03(4) 286 HL(35) Asn2s3 02(3)  tyrgos  C14(21)  Lguzg7  C4UI1) TvReo3 _ AsN283
13.60] (06) zes)  (D2.C6)  [3g1) (cE2) 13.36] (cG2) 12.33] (op1) 13.68] (oH) z6a  (CD2C6) 35 (cE1) (op1)
€26(33)  |puzsy  C21(28) _(CT;;SCl?Z 02(3)  1yrg03 05(6)  1yrio7e  C24(31)  puegos  C5(12)  TvRso3 _ILE286
13.63] (c6) 13,601 o 1o (CELCD 13.45] (OH) 145]  (D2,CE2) (374  (CELCD) (c62)
C24(31)  typgo3  C23(30) 7(;!1'1861; C5(12)  1vRe03 04(5) iysioz9  C14(21)  puegos  C8(15) TvRso3 _ TYRe03
3.59] (cE1) 13.46] & B (OH) (3.35) (N2) 13.82] (cE2) 3.58] (cE1) (CE1)
C24(31)  ppegos  €20(27)  ppero72 C8(I5) TvRao3 €26(33)  aagor  C10(17)  1yRgo3 _ TYR803
13.42) (D2CED) (335 (CDLCED) (374 (OH) 13.44] (cB) 13.47] (1) (oH)
C27(34)  ypo71 C19(26)  ppero;2 9314 pHesos C27(34)  wiso13  C13(20)  1yRgos _ TYR803
13.44) (c62) (337 (DL CED) (30 (cE2) 12.51) (cp2) 12.88) (cE1) (0H)
C7(14) puero72  C18(25) puero;2  C23(30)  tvRsi0 C27(34)  phE914 _ TYR803
[3.85] (@) 13.62) (ce1) (3.82] (OH) [3.67] (cE1) (oH)
C13(20) puero72 05060 et071 _ TYR803
3.66] (cE1) (3.84] (c62) (0H)
05(6)  pHEL072 _ PHES06
(cp1, cE1) (cp2)
_ PHEL072 _ HIso13
(2) (NE2)
_ SER1075 _LEu9L7
(¢8, 0G) (cp1)
_ TYR1076 _ TYR1076
(OH) (cE1, c2)
€25(32)  1ys1079 _ TYR1076
[3.86] (N2) (0H)
_ TYR1076
(OH)
€25(32)  1ys1079
[3.24) (N2)
PAVMDR1-10751 PFMDR1-1072L
polar hydrophobic pi-pi other polar hydrophobic pi-pi cation-pi halogen-bond other
TYR290
NLZY ypgos 2029 ygage (B0 (g cpy, 2603 ?nglzcs; O12)  ypgo3 B0 ygage 1623 qypggy  HIEGY) :;;?;f AL rypgos O3 puagy
OH) G2 D2, CEL g OH) c62) " (cE1, 2 it T (oH "~ (cp2
3.55] (oH) 13.70] (ce2) 13.04] o 1Bl op1) 13.68] (o) (3.84] tce2) B D b azce) s (o) [3.63] (cv2)
03(4)  tyrgo3  C17(24)  wpage  C22(29) (gRg; 023 iE286 €22(29)  ygage  C21(28)  TyRgo3 G0 1vreo3
(3.51] (OH) 13.79] (c62) 13.50] ) 1389 (c62) (3.45] (c62) 332 (CELC) 348 (CELCD)
€26(33)  Le2se C8(15)  Tyrg03 02(3) ieu2s7 C24(31)  tyr9o  C4(1D) rg;lco;f C3(10) TvRa03
[3.83] (cp1) 13.89] (@ [3.82] (cD2) [3.87] (CE2) [3.61] @) 3.77] (0H)
TVR810 TYR803
Q46D pypgy @) (opr oy, O3 - (o1, ce1 6633 qymag0 U7 peioes (13 tyrgo3
D2, ¢6) CEL, CG, el cE2 2, OH|
1346 " ) z0g & (3.04) ) (3.87) (c£2) [3.61] (c02) (3.03] (o)
C14(21)  typgo3  C23(30) -(CTL‘:;s;gl €5(12) - TvRg03 C14(21)  aago7  ©9(26)  phE1068 C7(14) Tvra03
[3.52] (cE1) 13.28] cé) " 386 (0H) [3.89] (cB) [3.63] (cp1) [3.25] (OH)
C15(22)  tyrgo3  C18(25) ppero72 C8(I5) TvRso3 ca(21) (Z;Riéz C12(19)  pue1068 C11(18)  1yrg03
346) ((ELD) 357 (cE1) [3.18] (OH) [3.15] ) 1333 (DLCEL) [3.83] (0H)
C24(31)  pHEB0S C10(17)  1yrg03 C15(22) _(ggfaclgz C18(25)  pHE1068 C16(23)  Tyrso3
[3.56]  (CD2, CE2) [3.06] (OH) [3.68] c6) 1346 (DL CEL) 3.38] (0H)
C27(34)  yp1071 C14(21)  1yrgo3 Q@ F;Elcosf C21(28)  1yrg03
337 (cP1,C62) (3.38] (0H) 1289 ¢y, cq) (3.68] (OH)
C15(22)  1yrg03 C14(21)  pHE1068 G pHesos
[3.62) (OH) [3.59) (cD2) [3.66] (cp2)
03(4) pHesos €25(32)  pHE1068 03(4)  pHEsos
1332) (€02, CE2) 13:67] (cE1) 13.20)  (CD2,CE2)
023 puesos 9 (26) (';12; HL(35) g7
(cE2) 13.49) 62) 3.48) ()
05(6)  er071 C13(20)  ye1071 o (c8, cp1,
[3.29] (c62) (3.80] (c62) (3.55) )
T T TYREI0™™
046)  phe1072 Q7634 er0m 026)  (cp1, oz,
13.40] (cE) 3es)  (PD) 33s)  CELCE2
€6,.€2)
Clig  LEU1072 Ni(7)  PHEL068
- (cp1, D2, - (cB, D2,
3.22] CG) [3.00] CE2, CG)
Q) Levior2 04(5)  PpHEL068
362 (01,C6) 13.49] (ce1)

C6(13)  gut072

3.30] (cD2)

Atom names and their corresponding number in brackets corresponds to the numbering of HHQ atoms in Supplementary Figure 3. Numbers in the square brackets indicate the lowest interatomic distance between the given ligand atom and the amino acid residue.



Supplementary Table 11. Interactions of GNF-Pf-5668 with wild-type and mutated PfMDR1.

wild-type PFMDR1 PAVIDR1-290F
hydrogen bonds hydrophobic pi-pi other hydrogen bonds polar hydrophobic pi-pi other
03(4)  vpgos  C28(35) eage(cs, C22(29)  tyrao0  O203) yik2se NLZ) asnzes 02030 tyrgos  C14(21) yeage(c,  C19(26)  tyrioze  C26(33)  Asnas3
3.38] (OH) 3271 PLCG2) 377 (c6) 3.89] (c62) 3.15] (0p1) 3.85] (OH) 3.69] €62) 375 (CELC) (372 (ND2)
€25(2)  puag7 C21(28)  puegos  C15(22)  Tyrso3 01(2)  Tyrs03 04(5)  Hisor3  C10(17)  yie2ge €29 asnzs3
3451 (D2C6) (326 (CD2,CE2)  [365] (OH) [2.94] (0H) 13.77) (NE2) [3.87) (cp1) [3.49] (0p1)
C28(35)  Lpuag7 23000 puegos 241 Tyrso3 H1(36)  Asnoss 05(6) Hiso13  C14(21)  |gyzey CAll)  asnzs3
[3.76] (ce) [3.47] (ce2) [3.69] (OH) [3.64] (oD1) [3.62] (NE2) (3.67] (c6) (3.80] (op1)
C21(28)  |guzg7  C21(28)  Tyrsi0 O1(2)  phE10es H1(36)  yess  O5(6)  Tyrioze  C26(33) (ZZRiZi F1(1) 7(6';;:252_1
L . A .. B A I B .. N @ o8 e
C23(30)  pusgy  C23(30) -(chfscl; 05(6)  iE1071 _ TYRS03 0304 ie2se
13.67] (cp2) 13.23] G 1347 (c62) (cE1) 13.84] (c62)
C24(31)  tyrgos  C12(19)  pueroee 045 1071 _ TYR803 NLZ) iiease
32s)]  (CELCD) (338 (CDLCED) 373 (cD1) (cE1) 13.58] (cp1)
€25(32)  puegos  C9(16)  pHeross  O1(2)  phE1072 _ TYReo3 03(4)  ieu2e7
331) (CD2CE2) (350 (cE1) 12.62] (2 (cE1) 12.87] (cp2)
ce(13) (r;r;slgg _ TYReo3 02(3)  Tyreo3
13.22] &) (CE1, €2) (2.70] (cE1)
€26(33)  pHE1068 _ PHES06 C3(10) Tyreo3
(3.82] (cE1) (CE2) 3.29] (OH)
C7(34)  \E1071 _ HIS913 G312 Tyreo3
(3.42] (c62) (c2) 13.13] (OH)
€26(33)  yip1071 C7(34)  1eyor7 C7(14)  Tyrg03
13.37] (cp1) 13.80] (cp1) (0H)
€835 puet072 C8(15)  Tyrg03
13.64] (CE2, C2) [3.85] (OH)
PfMDR1-1072L C24(31)  Tyrso3
hydrophobic pi-pi cation-pi other [3.16] (0H)
C1(28)  uegs €209 TyReo3 HL(36) (PCFLHCODGZS 034 (euagr 02(3)  PpHEsOG
(3271 (DLCGD) (324  (CELCD (333 . (cD2) (cD2, cE2)
€3(30)  yeage  C17(24)  TyRso3 _ TYR803 03(4)  pHESOs
3.85] (cG2) B.64]  (CELC2) (oH) 13.68] (cE2)
C24(31) _(CT;;Z;OZ C9(26)  pHE1068 _ TYRS03 Q734 Hise1s
[3.56] C’Z) ’ [3.77] (cD1) (OH) [3.46] (NE2)
C1a(21)  paago7 C12(19)  pHezoes _ TYRs03 05(6)  eyor7
13.64] (c8) 13.82] (cp1) (0H) 13.47] (cp1)
cuan (gkiég C18(25)  pHE1068 _ TYRe03 05(6)  TyR1076
13.31] o) 137 (concEn (oH) 134s)  (CELCD)
€15(22)  tvpgi0  C20(27)  phE1068 _ TYRe03 €20(27)  1vr1076
(287 (PLCG) (357  (CDI CED) (oH) (2.33] (OH)
€209 pHEloes  C19(26)  pHE1068 C7(214) Tyra03 C19(26)  TyR1076
(25s) (B CG) (3.46] (cD1) (3.28] (0H) (3.17] (0H)
€27(34)  pHeross  C13(20)  phE1068 C11(18)  1yreo3
(333 (OLCED (357 (cD1) (2.85] (0H)
C28(35)  pHE1068 C22(29)  TvReo3
3.90] (CE2) 13.76] (0H)
9 (26) (';122 Q724 Tyreo3 PfMDR1-1075!
[3.40] (_-IGZ) ! [3.40] (OH) hydrogen bonds hydrophobic pi-pi halogen-bond other
C7(34)  E1071 03(4)  pHEB0E 03(4)  tyrgos  C28(35)  puzs7  C21(28)  phEsos FLA) vmsos  C28(35) ?CS;\‘?;
(€D1) 3.58] (CE2) [3.13] (0H) 3477 (DLCG) (343 (CD2CE2) (373 (OH) 3.33] op1)
CL8)  (eui072 N7} aLago? C23(30)  gyzg7 230300 pHEsOs €25(32)  asnoss
(.20 (D2, C6) (3.79] (cB) (2.59] (cp2) (224)  (CD2,CE2) (2.50] (op1)
Qe 7 WG masor 603 (opg cvg C1028) To2 ease
~(co1, D2 ALA8O7 _(cp1, D2, _ TYR810 _ILE286
[3.45) C’G) . [3.13] (cB) 13.02] CE1, C;EZ, 13.84] (cB) 13.46] (€G2)
6(13)  pui072 03(4) 7(CTDY1RSC1E°1 CL(8)  pHeoes  C23(30) (P;Rg; C15(22)  Tyreos
13.68] (p2) 5 383 (CEL ) (339 @) (OH)
02(3)  (co2, cE1 C7(34)  qerorn C22(29) TyRe1o 01(2)  PpHE1068
LB e ey e Lo TR
N1(7)  pHE1068 C26(33)  ppero72 C9(16)  phE1068 01(2)  phE1072
[3.83] (cD2) 3.68] (CE1) 3.79] (CE1) 337 (C€2C2)
04(5)  pHE1068 FLA)  pHEl072
3.90] (CE1) 13.86] (cE2)
05(6)  E1071 04(5)  pHE1072
(3.86] (cp1) (2.37] (cE1)

Atom names and their corresponding number in brackets corresponds to the numbering of HHQ atoms in Supplementary Figure 3. Numbers in the square brackets indicate the lowest interatomic distance between the given ligand atom and the
amino acid residue.



Supplementary Table 12. Compound interaction table.

wild-type PfMDR1

PFMDR1-1072L PfMDR1-290F

PfMDR1-1075I

GNF-Pf-5640 GNF-Pf-5660 GNF-Pf-5668
hydrogen hydro- hydrogen hydro- . . cation-  halogen- hydrogen hydro- . . cation-  halogen-
bonds polar phobic bonds polar phobic PPl pi bond bonds polar phobic P! pi bond
N1 Cc1 C13 02 Ci14 C13 03 C21 C12
H1 Cc2 C19 05 C24 C18 C23 C21

C26 Cc22 C26 C19 c24 Cc22
c27 C24 Cc27 Cc20 C25 c23
C28 Cc7 C21 C26 C9
C22 C27
c23 Cc28
C6
04 C1 C13 N1 o1 c17 c3 cil N1 02 C10 C19
Cl6 C17 H1 02 C14 C10 01 04 Cl14
C21 C19 04 C24 C13 H1 05 C15
Cc24 Cc22 05 C26 c4 c24
C25 c27 c5 C26
C26 Cc8 C27
c27 c28
c6 c3
c7 c4
c8
01 C1 C19 o1 c23 C16 H1 cl1 c21 Cc22 H1
C15 c22 C1 C10 Cc1 C12
C21 C24 C13 C12 Cl14 C13
C25 C14 C18 C15 C17
C26 C15 c21 C19 C18
C27 C19 ca4 c2 C19
C28 C2 Cc9 C23 C20
c6 C22 c24 Cc9
c7 C24 C27
C25 C28
C26 c6
c27
Ccé6
Cc1 C22 N1 C22 C18 03 C28 c21 F1
C19 C24 03 C14 C21 C23 C23
c21 c9 C15 C22 c6 c21
c24 c17 c23 C1 c23
C25 C24 Cc8 C27 C22
C26 C26 C26 C9
c27 c27
C6

c7




Supplementary Table 13a. ICs, data for common and experimental antimalarials for the edited F1072L and S1075I lines and the selected Y290F and F1072L + CNV lines in the Dd2-B2 background.

Dd2-B2 Dd2-B2 F1072L edited Dd2-B2 51075! edited Dd2-B2 Y290F selected (5660-2B6H1) Dd2-B2 F1072L + CNV selected (5668-3C4D2)
Mean Mean Fold shift P-valuevs  pean Fold shift P-valuevs  pean Fold shift P-valuevs  pean Fold shift P-value vs

Antimalarial ICso SEM n ICso SEM h Vs Dd2-B2 Dd2-B2 ICsy SEM h Vs Dd2-B2 Dd2-B2 ICo SEM h s Dd2-B2 Dd2-B2 ICso SEM vs Dd2-B2 Dd2-B2
Chloroquine 327.5 28.4 5 394.8 27.8 5 1.2 0.4762 397.2 32.7 5 1.2 0.4352 299.1 46.5 5 0.9 >0.9999 n.d. n.d. n.d. n.d. n.d.
Dihydroartemisin 1.9 0.1 7 11 0.1 5 0.6 9.57E-05 1.2 0.1 4 0.6 0.0015 11 0.2 3 0.6 0.0020 1.4 0.1 3 0.7 0.0306
Quinine 185.5 6.6 9 52.0 2.5 5 0.3 2.22E-08 36.2 2.1 5 0.2 5.82E-09 49.6 3.1 4 0.3 1.79e-07 109.6 6.1 4 0.6 9.0E-05
Lumefantrine 1.9 0.2 10 0.6 0.1 5 0.3 0.0003 23 0.1 4 1.2 >0.9999 1.0 0.1 5 0.5 0.0073 1.4 0.1 4 0.7 0.2438
Monodesethyl-Amodiaquine 43.9 4.3 5 60.1 5.1 5 1.4 0.0658 53.0 4.2 5 1.2 0.5455 46.1 6.7 4 1.0 >0.9999 n.d. n.d. n.d. n.d. n.d.
Ferroquine 10.8 0.9 6 129 1.4 5 1.2 0.4130 11.8 0.9 5 11 >0.9999 10.8 12 4 1.0 >0.9999 n.d. n.d. n.d. n.d. n.d.
Mefloquine 17.0 0.9 12 4.7 0.3 6 0.3 1.61E-07 124 0.8 5 0.7 0.0258 8.5 0.2 4 0.5 0.000297 121 0.1 4 0.7 0.0253
ACT-451840 0.7 0.0 10 111 0.8 4 16.1 1.06E-10 3.8 0.1 5 55 3.1E-13 31.0 4.4 3 45.0 8.2E-08 10.8 0.9 3 15.7 4.2E-10
Piperaquine 12.0 1.0 11 16.4 11 6 1.4 0.0525 14.9 0.8 5 1.2 0.3319 14.6 0.9 5 1.2 0.5453 9.4 1.0 4 0.8 0.6849
Monodesethyl-Chloroquine 651.0 89.5 4 711.4 101.9 4 11 >0.9999 758.1 93.8 4 1.2 >0.9999 593.0 513 4 0.9 0.9435 n.d. n.d. n.d. n.d. n.d.

SEM: standard error of the mean; n: number of repeated experiments; P value vs Dd2-B2: Welch's t-test corrected for multiple comparisons using the Bonferroni-Dunn method; n.d.: not done. All values are given in nM.

Supplementary Table 13b. IC,, data for the NF54 and selected NF54 Y290F lines.

NF54 NF54 Y290F selected
Mean Mean Fold shift P value vs

Antimalarial 1Cso SEM n 1Cso SEM n NFS54  NFS4

Dihydroartemisin 1.4 0.1 5 1.5 0.2 4 1.1 0.7455
Quinine 35.1 1.6 5 18.7 1.6 4 0.5 0.0002
Lumefantrine 29 0.2 4 34 0.3 4 1.2 0.2005
Mefloquine 17.7 0.4 5 17.5 1.2 4 1.0 0.8843
ACT-451840 0.5 0.0 4 74.3 4.9 4 165.1 0.0006
Piperaquine 7.6 0.7 5 9.3 0.9 4 1.2 0.1821

SEM: standard error of the mean; n: number of repeated experiments; P value vs Dd2-B2: Welch's t-test. All
values are given in nM.

Supplementary Table 13c. IC;, data for the FCB and KD1™" lines.

FCB KD1™"
Mean Mean Fold shift P value vs
Antimalarial 1Cso SEM n 1Cso SEM n VPR Fes
Lumefantrine 13 0.1 4 0.9 0.1 5 0.7 0.0383
Mefloquine 10.7 0.5 5 8.9 0.7 5 0.8 0.0720
Piperaquine 10.4 0.4 4 11.5 1.4 4 1.1 0.4706

SEM: standard error of the mean; n: number of repeated experiments; P value vs Dd2-B2: Welch's t-test. All
values are given in nM.



Supplementary Table 14a. ICy, data for common and experimental antimalarials for the edited F1072L and S1075I lines and the selected Y290F and F1072L + CNV lines in the Dd2-B2 background.

Dd2-B2 Dd2-B2 F1072L edited Dd2-B2 51075 edited Dd2-B2 Y290F selected (5660-2B6H1) Dd2-B2 F1072L + CNV selected (5668-3C4D2)
Mean Mean Fold shift P value vs Mean Fold shift P value vs Mean Fold shift P value vs Mean Fold shift P value vs
Antimalarial 1Coo SEM n 1Cop SEM n vs Dd2-B2  Dd2-B2 1Cop SEM n vs Dd2-B2  Dd2-B2 1Ceo SEM n vs Dd2-B2  Dd2-B2 1C SEM n vs Dd2-B2  Dd2-B2
Chloroquine 492.4 49.8 5 700.0 86.8 5 14 0.0783 606.2 53.6 5 1.2 0.6183 493.3 71.8 5 1.0 >0.9999 n.d. n.d. n.d. n.d. n.d.
Dihydroartemisin 3.7 0.1 7 2.6 0.1 5 0.7 0.0004 29 0.4 4 0.8 0.1585 23 0.1 3 0.7 0.0009 2.7 0.3 3 0.7 0.0249
Quinine 411.4 17.5 9 123.4 10.1 5 0.3 3.061E-07 79.0 5.1 5 0.2 4.251E-08 118.9 11.2 4 0.3 1.797E-06 235.7 7.9 4 0.6 0.0002
Lumefantrine 5.6 0.9 10 2.5 0.2 5 0.3 0.1015 9.6 1.4 4 1.4 0.1173765 6.7 0.7 5 0.9 >0.9999 3.9 0.5 4 0.7 0.9813
Monodesethyl-Amodiaquine 58.2 5.9 5 89.0 8.7 5 1.5 0.0134 67.4 7.0 5 1.2 >0.9999 60.9 8.7 4 1.0 >0.9999 n.d. n.d. n.d. n.d. n.d.
Ferroquine 13.2 13 6 16.9 15 5 13 0.1470 14.5 11 5 11 >0.9999 14.1 0.7 4 11 >0.9999 n.d. n.d. n.d. n.d. n.d.
Mefloquine 39.8 15 12 11.2 0.7 6 0.3 0.0448 34.2 2.8 5 0.9 0.3025034 22.5 1.0 4 0.6 6.908E-05 25.7 12 4 0.6 0.0006
ACT-451840 11 0.1 10 429 2.1 4 37.1 1.135E-12 133 1.0 5 115 5.647E-10 1345 30.6 3 116.4  8.691E-06 41.7 9.8 3 38.1 1.429E-05
Piperaquine 19.4 2.1 11 28.8 1.7 6 13 0.0349 25.3 1.6 6 11 0.2916 25.8 1.8 4 11 0.3552 15.1 2.0 4 0.8 >0.9999
Monodesethyl-Chloroquine 1007.3 103.7 4 1270.8 146.3 4 1.3 0.3953 1229.4 153.0 4 1.2 0.5995 1098.4 80.4 4 1.1 >0.9999 n.d. n.d. n.d. n.d. n.d.

SEM: standard error of the mean; n: number of repeated experiments; P value vs Dd2-B2: Welch's t-test corrected for multiple comparisons using the Bonferroni-Dunn method; n.d.: not done. All values are given in nM.

Supplementary Table 14b. ICy, data for the NF54 and selected NF54 Y290F lines.

NF54 NF54 Y290F selected
Mean Mean Fold shift P value vs
Antimalarial 1Cs SEM n 1Cs0 SEM n VSNFS4 Dd2-B2
Dihydroartemisin 3.2 0.3 5 3.8 0.7 4 1.2 0.4436
Quinine 55.2 25 5 29.7 29 4 0.5 0.0004
Lumefantrine 7.5 0.7 4 115 2.9 4 15 0.2570
Mefloquine 29.7 1.6 5 28.7 0.7 4 1.0 0.5979
ACT-451840 0.6 0.1 4 163.9 133 4 253.7 0.0012
Piperaquine 9.9 1.6 5 13.0 1.4 4 1.3 0.1877

SEM: standard error of the mean; n: number of repeated experiments; P value vs Dd2-B2: Welch's t-test. All

values are given in nM.

Supplementary Table 14c. ICy, data for the FCB and KD1™" lines.

FCB KD1™"

Mean Mean Fold shift P value vs
Antimalarial ICoo SEM__ n ICoo SEM_ n  VsFCB  Dd2B2
Lumefantrine 11.0 3.7 4 3.0 3.0 5 0.3 0.1200
Mefloquine 29.9 3.2 5 214 1.6 5 0.7 0.0568
Piperaquine 17.0 1.0 4 20.6 2.9 4 1.2 0.3125

SEM: standard error of the mean; n: number of repeated experiments; P value vs Dd2-B2: Welch's t-test. All

values are given in nM.



Supplementary Table 15. Heme fractionation data.

Dd2-B2 PFMIDR1'12%0F
drug GNF-Pf-5660 MQ LMF GNF-Pf-5660 MQ LMF
pressure. Mean SEM n Pvalue Mean SEM Pvalue n Mean SEM n Pvalue Mean SEM n Pvalue Mean SEM n Pvalue Mean SEM n Pvalue
Hemoglobin 0.00x 1G5, 1.74 023 7 - 2.10 0.82 - 4 2.10 082 4 - 4.26 0.16 6 - 2.41 008 5 - 1.42 012 8 -
0.10x 1Cs 155 025 7 0.5896 136 0.15 0.3009 6 1.27 025 4 03711 328 043 6 0.0573 263 064 6 0.7670 195 046 7 0.2585
0.25x 1G5, 1.57 0.23 7 0.6245 1.21 0.12 0.2651 5 2.02 0.76 4 0.9436 2.75 0.25 6 0.0005 3.89 093 7 0.2172 1.73 0.17 6 0.1488
0.50x 1Cso 1.67 025 7 0.8505 1.80 0.15 0.6689 6 252 064 8 0.7097 359 072 6 0.3821 263 085 7 0.8315 1.88 024 6 0.0861
1.00x I1Cq 1.29 0.23 7 0.1971 212 0.22 0.9802 6 2.80 0.59 8 0.5093 3.09 0.59 6 0.0855 2.39 0.29 6 0.9648 2.97 0.62 8 0.0280
2.00x1C;, 2.64 1.09 7 0.4316 225 045 08680 5 296 055 8 0.3940 271 057 5 0.0190 242 048 8 0.9834 240 040 8 0.0362
Heme 0.00x I1Csq 4.84 022 7 - 4.90 0.83 - 4 4.90 083 4 - 4.87 063 6 - 6.84 058 5 - 4.92 037 8 -
0.10x1Cs, 4.14 037 7 0.1296 3.70 042 0.1901 6 506 044 4 0.8703 471 044 6 0.8391 5,57 062 6 0.1718 536 029 7 0.3754
0.25x I1Cs 4.24 0.70 6 0.3972 3.81 0.40 0.2206 6 5.49 0.64 4 0.5915 4.86 0.52 6 0.9905 8.00 0.68 7 0.2516 6.27 0.27 6 0.0166
0.50x I1Csq 3.88 045 7 0.0766 3.84 0.32 0.2345 5 5.27 0.53 8 0.7082 6.15 0.69 6 0.2007 5.93 0.49 7 0.2551 5.79 036 6 0.1232
1.00x ICsp 5.08 024 7 0.4793 3.46 0.54 0.1633 6 5.02 0.25 8 0.8662 6.87 1.16 6 0.1591 5.04 0.29 6 0.0158 5.63 0.68 8 0.3730
2.00x1C,, 432 041 7 0.2886 328 0.57 0.1605 4 564 061 8 0.4950 593 180 5 0.5639 520 082 8 0.1800 568 059 8 0.2918
Hemozoin 0.00x1C;, 67.64 531 7 - 66.76  8.22 - 4 66.77 822 4 - 5435 3.01 6 - 7985 3.77 5 - 68.07 495 8 -
0.10xICs, 44.88 329 7 0.0034 6563 422 0.8957 6 6928 570 4 0.8102 50.65 593 6 0.5898 5837 448 6 0.0059 69.65 8.04 7 0.8660
0.25x1C;, 30.59 3.34 6 0.0001 72.72 3.79 0.4803 6 71.38 11.47 4 0.7547 50.12 7.07 6 0.5941 68.30 331 7 0.0454 70.09 8.84 6 0.8348
0.50x1C;, 29.63 4.07 7 0.0001 75.56  5.49 0.3795 6 70.76 552 8 0.6893 4993 356 6 0.3654 54.28 557 7 0.0026 59.25 6.39 6 0.2888
1.00x1C;, 29.70 3.65 7 <0.0001 57.79 7.44 0.4519 6 6199 3.77 8 0.5521 33.15 294 6 0.0005 46.02 285 6 <0.0001 47.60 3.25 8 0.0038
2.00x1Cs, 26.82 3.59 7 <0.0001 4132 497 0.0274 5 67.00 428 8 0.9784 2855 234 5 0.0001 3292 331 8 <0.0001 30.47 3.46 8 <0.0001
Total hemeiron 0.00x1C;, 7421 530 7 - 73.76  9.05 - 4 73.76 9.05 4 - 6348 359 6 - 89.10 439 5 - 7440 5.06 8 -
0.10x1C;, 55.15 553 8 0.0282 70.69 4.57 0.7457 6 7561 586 4 0.8699 5864 6.39 6 0.5234 66.56 496 6 0.0088 76.96 8.06 7 0.7869
0.25x1Cs, 36.48 3.41 6 0.0001 8045 338 04442 6 7889 1283 4 0.7551 5773 7.39 6 04993 80.19 339 7 0.1333 7809 8.89 6 0.7083
0.50x1C;, 35.18 390 7 <0.0001 83.48 5.68 0.3633 6 7854 641 8 0.6757 59.67 3.63 6 0.4725 62.84 6.25 7 0.0103 66.92 660 6 0.3772
1.00x1C;, 36.07 3.86 7 <0.0001 6336 8.10 04257 6 69.81 380 8 0.6395 4311 346 6 0.0022 5345 331 6 <0.0001 56.20 3.59 8 0.0109
2.00x1C, 33.78 4.04 7 <0.0001 50.14 7.96 0.0904 5 75.60 487 8 0.8472 37.19 2.72 5 0.0003 40.54 417 8 <0.0001 38.55 3.48 8 <0.0001

Hemoglobin, free heme, hemozoin and total heme iron content per cell at different exposure levels to different drugs are expressed in fg/cell. The ICy, of Dd2-B2 and PFMDR1*"*** to GNF-Pf-5660 is 23.7 nM and 3750 nM,

respectively. The ICs, of Dd2-B2 and PFMDR1*"** to MQ is 24.2 nM and 8.5 nM, respectively. The ICs, of Dd2-B2 and PMDR1°"* to LMF is 3.8 nM and 1.0 nM, respectively. P values were calculated by a two-tailed t-
test. MQ: mefloauine: LMF: lumefantrine: SEM: standard error of the mean.



Supplementary Table 16. Western Blot data.

4-day Peters test

mean IC;, SEM n P value
PfMDR1"!¢Ped282  control 1,000 0.000 6 -
HHQ 0.679 0.033 4 0.00034
WR 1.223 0.089 3 0.33076
MQ 0.936 0.201 4 >0.9999
LMF 0.907 0.078 4 >0.9999
cQ 1.144 0.383 4 >0.9999
PfMDR1**">" control 1,000 0.000 4 -
HHQ 1.106 0.194 4 0.6542

P values were calculated by a Welch’s corrected t-test adjusted
for multiple comparisons with the Bonferroni-Dunn method.
HHQ: hexahydroquinoline GNF-Pf-5660; WR: WR99210; MQ:
mefloquine; LMF: lumefantrin; SEM: standard error of the mean.



Supplementary Table 17. Parasite lines generated in this study.

Parasite line Alternative name Origin pfmdrl PfMDR1 mutation
copy number (allele balance)
5668-3C4D2 selected F1072L + CNV in Dd2-B2 GNF-Pf-5668-selected 4 F1072L (69%)
F1072L edited PFMIDR1EF1072 CRISPR/Cas9-edited 2 F1072L (100%)
5640-2C4C3 - GNF-Pf-5640-selected 2 S10751 (100%)
$1075! edited PFMIDR 14510751 CRISPR/Cas9-edited 2 510751 (100%)
5640-3H9C7 - GNF-Pf-5640-selected 2 Y290F (50%)
5660-2B6H1 PfMIDR 1°¢"2%F GNF-Pf-5660-selected 2 Y290F (100%)




a 1200 - b

late GAM hits available for
1000 A (n=572) confirmation
(n=149)
> 800 A
c
$ 600 -
(o
o
400 A
200 4
0 A

early GAM hits
(n=176)

o
at

[eleololololololololololo)o o)

100
110
120

% inhibition

@ early GAM luciferase B late GAM imaging

Supplementary Figure 1. Inhibitory activity distribution in the two primary screening campaigns (a) and availability of
samples for dose-response confirmation testing in relationship to hit activity profile (b).
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Supplementary Figure 2. Gametocytocidal, asexual and cytotoxic dose-responses of the selected compounds. Error bars indicate standard error of the mean.



Supplementary Figure 3. Structure of GNF-Pf-5310.
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Supplementary Figure 4. Moieties of HHQs that interact with mutant PFMDR1. Numbering is consistent with Supplementary Table 8.



Supplementary Figure 5a. Western blots experiments 1-3.
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Supplementary Figure 5b. Western blots experiments 4-6.
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