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1. Synthesis

Synthesis of DSM265. GMP synthesis of DSM265 was performed under contstgdNVuxi App Tec
(Shanghai, China) and was achieved on a 12.4 Kg asang chemistry as outlined in scheme 1, which
followed our previously published metho#4). The major impurity resulting from the synthesias
identified as DSM430, which is formed from a fluwated impurity in the pentafluorosulfanylanili6e
DSM430 was present at levels of 0.3-0.5% in eaaltgtes when the identification work was done, and
it is present at about 0.6% in the GMP batch madg&24 kg scale (PT-C11031734-DF1101).
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Step 1: Synthesis of 2,3-diamino-6-methylpyrimid#{8H)-one. Aminoguanidine hydrochloride (29
kg; 1 equivalent) was added to a solution of sodnyairoxide (21.2 kg; 2 eq) in a mixture of wate2g1

L) and ethanol (47 kg; 58.7 L) and ethyl 3-oxobuiate (50.41 kg; 1.5 eq) was added to the reaction
mass. After the reaction had been completed (adbdt ethanol (200.3 L) was added and the reaction
mixture cooled to 15-20°C for 3 h. The product Mi#tered off and washed with ethanol (35 L) and
dried under vacuum (50-85 for 12-16 h) to give the desired product as htligellow solid (16.5 kg;
44.9% vyield). Purity 99.7% by HPLC; water conten6%; ROI 4.2%. NMR (400MHz;d6-DMSOQO)
shows peaks at 2.01 (3H,s,Me); 5.32(2H, spNH.53 (1H, s, ring H) and at 7.07 (2H, broad s;NH
MS 140.8

Step 2: Synthesis of 2-(1,1-difluoroethyl)-5-metfy2,4]triazolo[1,5a]pyrimidin-7-ol).

The compound from the previous step (9.5 kg; 1)0veap added to a solution of sodium ethoxide in
ethanol, prepared from metallic sodium (3.3 kg) atishnol (75.4 kg). Ethyl 2,2-difluoropropionate
(12.8 kg, 1.3 eq) was then added at RT over 30anththe mixture heated at 78-84°C until reacted (2-
h). The reaction mixture was cooled, acidified té p with 2N HCI (67 kg), and the resultant solid



product was filtered off and dried under vacuunb@#65°C for 12-16 h to give 12.15 kg of the title
compound as a white solid. Assayed yield 83.7%ityp@9.3% by HPLC. NMR (400MHz; CDg)
shows peaks at 2.30 (3H, t); 2.55 (3H, s); 6.0 (@Hand 12.9 ppm (1H, broad $jF NMR (DMSO)
shows a single peak at -88.53 ppm. MS 214.9.

Step 3: Synthesis of 7-chloro-2-(1,1-difluoroethylmethyl-[1,2,4]triazolo[1,%]pyrimidine.
Phosphorus oxychloride (24.15 kg; 3.0 eq) was stmihbrged into a solution of the compound from the
previous step (11.0 kg of assay 96.6%; 1 eq)) etaamtrile (45.5 kg) keeping the temperature below
40°C and the mixture was heated to 80-85°C unal idaction was complete (4-5 h). After partial
cooling to 40-50°C and evaporation of the excesgest, the mixture diluted with dichloromethane
(120 kg) and was carefully quenched into water (1)0O'he layers were separated and the aqueous was
extracted with dichloromethane (66 kg) and the doedb organic layers were dried over sodium
sulphate (10 kg), concentrated, then crystallizethfa mixture of ethyl acetate (0.36 kg)and heptane
(50 kg) and dried under vacuum (50-60°C for 12} 4o give the title compound as a pale brown solid
(9.9 kg) in 81.5% assayed vyield. Purity by HPLC,998. NMR (440MHz, CDG) shows peaks at 2.13
(3H, t,), 2.70(3H, s), and 7.18 ppm (1H,s)

Synthesis of DSM265. Synthesis of 2-(1,1-difluoroethyl)-5-methyH[4-(pentafluorosulfanyl)phenyl]
1,2,4]triazolo[1,5a]pyrimidin-7-amine (DSM265)

4-(pentafluorosulfanyl)aniline (8.6 kg, 0.97 eqpahe product from step 3 (9.45 kg; 1.0 eq) weridn bo
added to ethanol (3116 kg) and the mixture waseketat 55-60°C until the reaction was complete (3.5
h). The solvent was partially evaporated and dilwtgth ethyl acetate (73 kg) and then concentréded
about 70 L. More ethyl acetate was added (56 kd)the mixture further evaporated; more ethyl aeetat
was added (38 kg) the product was crystallized fdteded to give 18.8 kg of wet product. This was
dissolved in ethyl acetate (120 kg, washed withssfdium carbonate solution (121 kg) and treated with
active carbon (0.56 kg) at 75-80°C to remove colddter filtration to remove carbon the mixture was
concentrated to about 20-30 L and heptane (24Gddgd; the product crystallized on cooling and was
filtered off and dried under vacuum (50-60°C forH)2to give the title compound DSM265 (15.55 Kg;
86% assayed yield) Purity 99.2%. NMR (400MHz, d@&$80) shows peaks at 2.13 (3H, t, J=12Hz);
2.45 (3H, s,); 6.73 (1H); 7.64 (2H, d, J= 5HZz);77(@H, d, J=5Hz); 10.68 (1H, broad s). The product
was recrystallized from a mixture of 1:4 mixturetofuene and heptane (approx. 600 L) to give the
desired anhydrous polymorph of DSM265, form 2, \Whntelts at 161°C (12.44 kg; 87.6% yield); purity
by HPLC 99.5%.

Synthesis of DSM  430. Synthesis of 2-(1,1-difluoroethyl)N-(3-fluoro-4-(pentafluord®-
sulfanyl)phenyl)-5-methyl-[1,2,4]triazolo[1 &}pyrimidin-7-amine (DSM430)

Step 1: 3-fluoro-4-pentafluorosulfanyl-aniline weelated as an impurity in 4-pentafluorosulfanyl-
aniline by preparative HPLC, along with the 2-flaasomer and characterized by its NMR and MS data.
MS 237.9; NMR 7.45 (1H, t); 6.3-6.4 (2H, mF NMR, -73.61 (S§; -110.7 (fluoroaryl).

Step 2: Synthesis of DSM 430. 3-fluoro-4-pentafasuifanyl-aniline (300 mg) and 7-chloro-2-(1,1-
difluoroethyl)-5-methyl-[1,2,4]triazolo[1,3pyrimidine (900 mg)(step 3 above) were heateddas5°C

in ethanol (40 mL) for 18 h as shown in Scheme le Bolvent was evaporated and the product
crystallized from ethyl acetate to give DSM430 (48Q) of 99% purity by HPLC; MS 430.1; NMR
(D6-DMSO) shows peaks at 2.15(3H, t); 2.51 (3H,6s95 (1H, s); 7.5-7.6 (2H, m) and 8.05 (1H, m).
F NMR (CDCE) shows peaks at -104 ppm (aromatic F); -90.5Y@Rd -68.8 ppm (S



Synthesis of DSM 450
[1,2,4]triazolo[1,a]pyrimidin-5-yl)methanol.
International, Bangalore, India.

Scheme S2. Synthesis of DSM450

2-(1,1-difluoroethyl)-7-((4-(pentafluoro-16-sulfapghenyl)amino)-
Syntsis was performed under contract by Syngene
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Step 1: To a suspension of NaH (60 percent in ralral, 5.84 g, 0.146 mol) in anhydrous toluene was
added benzyl alcohol (7.5 g, 0.069 mol) drop wiseero20 min. After stirring for 2 h, ethyl
bromoacetoacetate (14 g, 0.0669 mol) was added wiisg over 15 min and the reaction mixture was
stirred at RT overnight. After completion, the reéae mixture was slowly quenched with 2 N aq. HCI.
The aqueous layer was separated and extractedetAc (2 x 200 mL). The combined EtOAc layers
were dried over anhyd.M&0O, and concentratedn vacuo. The crude oil was purified by flash
chromatography on silica gel using hexane/EtOAgit@ light-yellow oil of intermediatd (10.36 g,
70% vyield) (m/z): 235.1 (M. *H NMR (400 MHz, CDGJ): & 7.33-7.37 (m, 5H), 4.61 (s, 2H), 4.19 (q,
J=7.1Hz, 2H), 4.16 (s, 2H), 3.59 (s, 2H), 1.RI E 7.1 Hz, 3H).

Step 2: A reaction mixture of aminoguanidine hydhtoade (1.405 g, 0.0127 mol), ethyl 4-(benzyloxy)-
3-oxobutanoate (Int.-1) (3 g, 0.0127 mol) and DIPBA&7 g, 0.0254 mol) in DMA (10 mL) was stirred
at 180C for 20 minutes in microwave. After completiontbé reaction, water was added and extracted
with EtOAc. The EtOAc layer was dried over 48&, filtered, concentrated to obtain crude product,
which was purified by column chromatography to gimgermediate2 (0.6 g, 19.18% yield). (m/z):
247.2 (M) *H NMR (400 MHz, DMSO-g): § 7.31-7.36 (m, 5H), 7.14 (bs, 2H, NH), 5.72 (s, 1585

(s, 2H), 4.56 (s, 2H), 4.14 (s, 2H).

Step 3:Intermediate2 (0.6 g, 0.00242 mol) was added to a stirred smiutif NaOEt prepared freshly
from sodium (0.112 g, 0.00484 mol) and ethanol L9, and the mixture was heated at“@for 30
minutes. The reaction mixture was cooled down tmrdemperature and ethyl 2, 2-difluoropropanoate
(0.668 g, 0.00484 mol) was added. The mixture wiagg at room temperature for 30 min before being
heated to 9 for 6 h. The reaction mixture was concentratedrimess, water (100 mL) was added
and the pH was adjusted to 4 by addition of 2N K@ution leading to precipitation of a white solid.
The solid was filtered, washed with water and daeder vacuum to afford Intermedic&@eThe mother
liquors were extracted with DCM (5 x 35 mL) and tmmbined organic layers were dried ovep3@,



filtered, and concentrated under vacuum to giveenintermediate8 as a white solid(0.477g 61.3%
yield). (m/z): 321.2 (M) *H NMR (400 MHz, MeOD): 7.30-7.42 (m, 5H), 6.12 (s, 1H), 4.67 (s, 2H),
4.57 (s, 2H), 2.07 (t, J=18.6Hz, 3H).

Step 4:A suspension of intermedia (0.477 g, 0.00148 mol) in phosphorus oxychlorid&2@ g,
0.00148 mol) was heated to reflux for 1 h. The tieaamixture was added drop wise into ice cold wate
neutralized with solid N&O;, and product was extracted with dichloromethanex (35 mL). The
combined organic layers were washed with brinedretl over anhydrous N80O,. Crude product was
purified by flash chromatography on silica gel tielg with Hexane: EtOAc mixtures from 50:50percent
to afford the desired product intermedidt¢0.250 g, 49.6% vyield). (m/z): 339.0 {M'H NMR (400
MHz, CDCk): 6 7.61 (s, 1H), 7.34-7.41 (m, 5H), 4.79 (s, 2H) 248, 2H), 2.18 (t, J=18.6Hz, 3H).

Step 5:A suspension of Intermediade(0.250 g, 0.000739 mol) and 4-aminophenylsulfurtadluoride
(0.162 g, 0.000739 mol) in ethanol (10 mL) was eeait 56C for 3 h resulted in the precipitation of a
solid. The reaction mixture was concentrated urdeuum, dissolved idichloromethan€100 mL) and
washed with ag. N&€O; (2 x 50 mL). The organic layer was dried over,8@& and filtered. The
mixture was concentrated under vacuum to drynels. résidue was purified by silica gel column,
eluting with hexane/EtOAc mixtures from 100:0 to:HD percent) to afford the title compound
intermediates as a white solid (0.270 g, 70.1% vyiel@h/z): 522.0 (M)'H NMR (400 MHz, CDCJ): &
7.89 (d, J = 8.8 Hz, 2H), 7.48 (d, J = 8.7 Hz, ZH}3-7.36 (m, 5H), 7.07 (s, 1H), 4.73 (s, 2H)34(8,
2H), 2.20 (t, J = 18.6 Hz, 3H).

Step 6: Intermediat® (0.270 g, 0.000512 mol) was dissolved in anhydrdesloromethane under
argon atmosphere. The solution was cooled t6G#hd borontrichloride (1 M in dichloromethane) (3
mL) was added very slowly. The temperature was taead for 20 min. After that dichloromethane:
methanol (1:1) was added to the reaction mixturg swly. After 10 min triethylamine (10 mL) was
added to the reaction mixture and warmed to roamp&Fature, dried over Na0O, and concentrated
under vacuum. The crude product was purified bygebicolumn chromatography (Eluent &Fb:
MeOH 10:1) to yield the final product DSM450 (99%rity) as a white solid (0.135 g, 60.53% vyield).
(m/z): 432.0 (M); *H NMR (400 MHz, DMSO-d6)5 10.79 (s, 1H), 8.03 (d, J = 8.8 Hz, 2H), 7.69X(d,
= 8.6 Hz, 2H), 6.90 (s, 1H), 5.70 (t, J = 5.84 BH), 4.53 (d, J = 5.92 Hz, 2H), 2.13 (t, 19.1 H2)3H



2. Materialsand Methods

A. Generation of E. coli expression constructs for rabbit, monkey, pig and P. cynomolgi DHODH
and generation of PPIDHODH-G181C mutant constructs (UT Southwestern, Dallas, TX, USA)

The genes for rabbit, monkeyMécaca mulatta) and P. cynomolgi were codon optimized and
synthesized by Genescript based on the sequenod fauthe indicated gene bank accession number
(Table S1). Only the truncated soluble enzyme domas included, which removed the N-terminal
mitochondrial membrane-spanning domain from thestoots. Truncations were based on our
previously published clones for human ahdalciparum DHODH (14, 38-40). Genes were synthesized
with anNcol restriction site (5'-CC ATG GCA) at the 5’end aKtol restriction site (5’- CTC GAG -

3’) at the 3’ end. Synthesized genes were firshetbinto pUC57 vector, then sub-cloned it into pET-
28b (Novagen) at thBlcol and Xhol restriction sites, which produces recombinantgnst with a C-
terminal 6-His tag. For mini-pig DHODH, the polyrase chain reaction was used to amplify a
truncated gene fragment of mini-p@HODH from mini-pig (gottingen pig) skeletal muscles cDNA
(Zyagen). Forward primer containidcol restriction site (in bold) 5- GTG GGCAT GGC AAC
AGC CAC GGG GGA TGA GCG TTT -3' and reverse primentainingXhol restriction site (in bold)
5-CCACQ TCG AGC CTC CGA TGA TCT GCT CCA ATG GC -3' were used engrate a 1125-

bp DNA fragment. The PCR fragment was digested Wdol and Xhol and ligatedto pET-28b
(Novagen) to generate the C-terminal 6xHis-taggedem. Two independent clones were sequenced in
their entirety in both directions and the DNA semgee has been submitted to Genbank (KR108306).
The full-length sequence had not been previoughpnted. Expression construct start sequences and
amino acid numbers included in the constructs laoavs.

New DHODH expression construct start and stop sites

P. cynomolgi rabbit monkey mini-pig

DHODH DHODH DHODH DHODH
Amino acids | 194-597 29-395 29-395 29-396
s't't;ftrgi‘t'ga' MYFESYDPER TATGDERFYT | MATGDERFYA | MATATGDERF

C-terminal | GKAHRRGG | AIGADHRR AIGADHRR AIGADHRR
sequence LEHHHHHH | LEHHHHHH LEHHHHHH LEHHHHHH

Genbank
accession XP_004223458 XP_008255781 | XP_001104448 | KR108306
number

C-terminal sequence in bold was added as parteoéxpression tag.

Site-directed mutagenesis: The G181C mutation was created by PCR mutageoésise PIDHODH-
PRSETDb expression plasmid using the Quick-Changedsiected mutagenesis kit (Stratagene) with the
following primers: G181C forward 5'- GTT TGA AGACA TCG ATT GTG AAA TTT GCC ATG
ACC TG -3', G181C reverse 5'- CAG GTC ATG GCA AATC ACA ATC GAT GTACTT CAAAC -

3'. Mutant enzyme was expressed and purified agides for wild-typePfDHODH.



B. X-ray structure determination of DSM 265-PIDHODH complex (UT Southwestern, Dallas, TX,
USA)

Crystallization. PIDHODH was purified by Nf-agarose chromatography and gel filtration as
previously describedlf, 41). DSM265 solid samples used for crystallizationeve99% pure and were
used to generate DMSO stocks. Preliminary crygtllbn conditions were found using the random
crystallization scree€ryos suite (Nextal). The condition was refined by vaoa of pH, precipitant,
and protein concentrations to find optimal conaiioCrystals grew by the hanging drop vapor diéasi
method at 28C. The crystallization drop was a mixture of anaaquwlume of the reservoir solution and
PfDHODHa384-413 (20 mg/mL protein in 10 mM Hepes pH 7.8, 20 mM NaCmM n-dodecyl-N,N-
dimethylamine-N-oxide (LDAO), and 5% (v/v) glycerqire-equilibrated with final concentrations of 1
mM DSM265 (0.1 M stock solution in DMSO) and 2 mNhytroorotate (0.1 M stock solution in
DMSO). Crystals with a space group ofsRBew under conditions of 0.16 M ammonium sulfété, M
MES, pH 6.5, 18% (w/v) PEG5000, 16% (v/v) glycemhd 10 mM DTT, while crystals with a space
group of Pggrew under conditions of 0.16 M ammonium sulfat&, @ Sodium Acetate, pH 4.8, 20%
(w/iv) PEG4000, 24% (v/v) glycerol, and 10 mM DTTry&tals typically grew in 2 weeks. All
commercially available reagents were obtained f&gma.

Sructure determination and refinement. Diffraction data were collected at 100K on beamli®dD at
Advanced Photon Source (APS) using an ADSC Q3léctmt Two independent data sets are reported
from two different crystal forms, one which was tagher resolution but when refined, displayed a
reduced occupancy of the SBroup for the DSM265 ligand (see below), and aosédcof lower
resolution that could be refined to an occupancy eicross the entire ligand. The two crystal forms
display different space group symmetries and weogvig under different conditions (see above). The
final refined structures were highly similar (RMSD 0.132) and the DSM265 binding site was nearly
identical between the two independent structurerdehations. These data provide cross validation of
the final structure and interpretation of the bimgisite interactions across two different spacesggo
with different lattice contacts (one vs two molexiin the asymmetric unit).

Structure 1: Crystal Form | 6ffDHODH384.413DSM265 diffracted to a g, of 2.25 A and displays the
symmetry of space group P&ith one monomer per asymmetric unit and cell digiens of a=85.9 A,
c=138.4 A. Diffraction data were integrated anceisities were scaled with HKL2000 packagg)
while correcting for effects resulting from radatidamage43) and calculating an optimal error model.
Crystallographic phases were solved by moleculplaoement using the program Phagel) (ith the
previously reported structure BfDHODH,3g4-41300und to DSM1 (PDB ID 3165) as the search model.
Inspection of the data statistics in tieiage module of the programhenix (45) indicated that the data
is merohedrally twinned, with a twin law of h,-hHk,Refinement of the model with this twin law
decreased R. and resulted in a twin fraction of 0.33. The stuwe was manually rebuilt using the
program COOQOT 46) and refined in PHENIX45) to Ryok and Ree Of 0.154 and 0.181 respectively.
Refinement of the DSM265 ligand at full occupaneguited in a large negative peak in a difference
electron-density map near thesSffoup; this peak disappeared when the occupantlyeoSk group
was set at 0.7. Maps were generated from the 8Bstlegrees of data and compared to the final 65
degrees of data, and while some weakening of #&reh density for the DSM265 ligand occurred in



later frames there was no evidence for X-ray plysislof the Sk group. We concluded that the poor
density of the S§&group was likely due to degradation (describeawglthat occurs when DSM265
solutions are exposed to visible light (Table S&)all crystallization setup, crystal harvesting data
collection steps were performed under ambient rdigint. Therefore, we have chosen to refine the
structure with a mixture of DSM265 at 70% occuparand the degradation product of the ligand minus
the Sk group at 30% occupancy. The final difference etectlensity map shows no significant positive
or negative peaks around the ligand binding-sitectton density for the loop containing residue3-34
355 was missing and therefore was not modddada processing and structure refinement statisties
shown in Supplementary Table S1.

Structure 2: Crystal Form [l G#fDHODH,384.413DSM265 diffracted to g, of 2.80 A and displays the
symmetry of space group P@&ith two monomers per asymmetric unit and cell elisions of a=89.3 A,
c=275.6 A. Diffraction data were integrated ascdégd above, and this data showed no signs of
twinning. Non-crystallographic symmetry restraimtsre used during refinement. The use of the refined
protein coordinates from Crystal Form | as modstreents during refinement improved geometry and
Riree Statistics. In contrast to the above higher rasmiudata set, this lower resolution data set cdndd
refined to a DSM265 ligand occupancy of 1.0. Datacessing and structure refinement statistics are
shown in Supplementary Table S1.

C. P. cynomolgi liver stage assays (Biomedical Primate Research Centre, Rijswijk, Netherlands)

P. cynomolgi M strain liver-stage parasite assays to test f&WVIR65 activity were performed as
described 47, 48). Sporozoites were obtained and used to infechgny rhesus hepatocytes. Briefly,
primary rhesus hepatocytes grown in William’s E med(supplemented with glutamax, 10% fetal calf
serum, 2% penicillin/streptomycin (P/S), 1% insfhansferrin/selenium, 1% NaPyruvate, 1% MEM-
NEAA, 50 mM B-mercapto-ethanolwere infected withP. cynomolgi M strain sporozoites. After
hepatocyte invasion, compounds were added in daplio the cultures in 3-fold dilutions series from
10 uM to 0.04uM. After 6 days, cultures were fixed and stainethwdAPI antiP. cynomolgi Hsp70
antibody followed by FITC-labeled goat anti-rablgitand the number of exoerythrocytic forms (EEFs)
were determined by microscopy using the Operetgh lsontent imager. Survival was calculated as
fraction of parasites relative to untreated cells.

D. Sexual stage assays (TroplQ, Nijmegen, Netherlands; Griffith University, Nathan,
Australia; Imperial College of Science Technology and M edicine, London, UK)

Sexual stage assays. P. falciparum early stage gametocyte viabilit§9); P. falciparum gametocyte
late stages V-V 50); P. falciparum dual gamete formation assaly/( 51, 52) andP. falciparum
oocyst maturatiordQ) assays were performed as described in serum pasaid.

E. Drug resistance studies (University of Washington, Seattle, WA, USA; Columbia University
Medical Centre, New York, NY, USA)

DSM265 resistant Dd2 parasites from 3xEkEGelections were evaluated to determine if they had
acquired point mutations in the DHODH gene. For MHDgene sequencing, DNA was extracted by
parasite lysis with 0.05% saponin using DNAzol (MR(€). ThePfDHODH gene was PCR amplified



using Phusion (Invitrogen) with primers (CATTTAAGCCAAAACATTTTTAC) and
(GTGATAGATAGCTCCAGTCGATTTC). PCR products were galrified and sequenced using the
amplification primers.

F. Drug combination studies (Swiss Tropical and Public Health Institute, University of Basel,
Basel, Switzerland)

Possible interactions between DSM265 and otherrteg@ntimalarial compounds were evaluated
using the fixed-ratio isobolgram method as previpdsscribed %3-55).

G. Pharmacokinetic studies (SRI International, Menlo Park, CA, USA; AbbVie Inc.; North
Chicago, IL, USA; Monash University, Parkville, Australia)

Studies were conducted in mice and rats (Monaskedsity), male beagle dogs (SRI International
and AbbVie Inc.), and female cynomolgous monkeybbie). DSM265 was administered in a
range of oral formulations including free-base,ylate salt, nanomilled preparation (free-base,
hydrate), or spray-dried dispersion (SDD). Unledgewise noted oral doses were administered as
a suspension in 0.5% carboxymethylcellulose comgir0.4% Tween 80 (CMC-Tween) as
previously describedLd). In dogs, intravenous administration (1 mg/kgswanducted as a 10 min
infusion in 5% (v/v) DMSO, 70% (v/v) PEG400 in waténh monkeys, DSM265 (1 mg/kg in 10%
(v/v) DMSO in PEG400) was administered intravenpusd a slow bolus or as an oral dose by
gastric intubation. Blood samples were collectetd tubes containing anticoagulant (heparin or
EDTA) and plasma separated by centrifugation. DSBA28d metabolite plasma levels were
quantitated by LC/MS. Dose levels are providedfree-base equivalent amounts. For dog
formulation studies, studies were performed inqueatial manner on the same group of dogs with
a 1 week washout between doses.

H. Physicochemical, for mulation and in vitro ADME assays (Wuxi AppTecCo., LTD, Suzhou,
China; Monash University, Parkville, Australia; Molecular Profiles Ltd, Nottingham, UK;
Pharmor phix Solid State Services, Cambridge, UK; Bend Research, Bend, OR, USA)

Sability. Solid state stability studies were conducted byxiWApp Tec Co., LTD using raw
material (both DSM265 free base and tosylate satewested) packaged into double LDPE bags,
secured with cable ties, and stored under the tondistated. At designated times, samples were
withdrawn and assayed for appearance, assay, itmpwater, XRPD, and IR. Photostability
studies were conducted according to ICH guidelime®Vuxi App Tec Co., LTD. Solutions were
prepared at a concentration of 0.2-0.3 mg/mL ir66Q(v/v) acetonitrile:water and subjected to
simulated sunlight using a Xeon lamp under ID6%tig50 W/m2 for up to 48 h. Degradants
present at greater than 1% were evaluated by LCHWISFControl samples were treated identically
but were wrapped in aluminum foil to protect theoni light.

Solubility. Solubility was assessed at Monash University &tér h incubation of solid material
with media at 37°C. Media included fasted stateutated gastric fluid (FaSSGF, pH 1.6), fasted
(FaSSIF, pH 6.5) and fed (FeSSIF, pH 5.5) stataulsited intestinal fluids prepared as described



(56). Analysis was by HPLC (Phenomenex Luna C8(2umwl) at 40°C with a mobile phase of
water, methanol (45 — 90% over 5 min), and 1% agsidormic acid at 0.4 mL/min with UV
detection (254 nm). DSM265 was quantified by congmer to a calibration curve (0.25-100
pug/mL).

Formulations: Nano-milled formulations of DSM265 were produced\Mbglecular Profiles Ltd, salt
studies were performed by Pharmorphix Solid StaeviSes, and amorphous SDD (containing
25% DSM265:hydroxypropylmethyl cellulose acetate suatenGrade M (HPMCAS-M)) was
manufactured by Bend Research.

In vitro metabolism (Monash University). DSM265 (1 uM) was incubated with male Sprague
Dawley rat, male beagle dog or pooled human livemesomes (BD Gentest, Woburn, MA) and
analyzed by LC-MS as described4). For human liver microsomes, incubation times ever
increased to 180 min for more accurate estimatibwlegradation rates. Metabolic stability of
DSM265 (0.2uM) was also evaluated in cryopreserved hepatodgtesi® viable cells/mL) from
the same species as for microsomes (BD GentestukiVoblA). Hepatocytes were prepared as per
the supplier’s instructions and cell viability detened using trypan-blue exclusion.

Binding studies (Monash University). Binding to plasma proteins, microsomal protein (G.g/mL
in microsomal matrix), or in vitro assay media vessessed by ultracentrifugation with LC-MS
analysis as described previousliy).

Blood to plasma partitioning (Monash University). Partitioning ratios were determined by spiking

blood from humans (Australian Red Cross Blood bardts or mice with DSM265 and incubating

for up to 4 h at 37°C. Samples were centrifuged @ladma concentrations measured by LC-MS
(14) and compared to a plasma control samples.

I. Analytical quantification of DSM 265 plasma levels (Abbvie Inc., North Chicago, IL, USA)

DSM265 and an internal standard were separated fotaema using protein precipitation with
acetonitrile. An aliquot of plasma (50 pL, samplespiked standard) was combined with 5 puL of
internal standard (A-1356318 prepared in ethanad) 400 uL acetonitrile in a 96-well polypropylene
plate. Following vortexing, the plate was cengid at 2000 g for 10 minutes (4°C). In an autochate
manner (Tomtec Quadra™), supernatant (100 uL) veasferred to a clean 96-well plate containing an
aqueous solution of 0.1% formic acid + 0.025% uofloacetic acid (200 uL). Samples were analyzed
simultaneously with spiked plasma standards. D3V&&d the internal standard were separated from
each other and co-extracted contaminants on a%@nm 2.7 pum Ascentis Express column (Supelco)
with an acetonitrile: 0.1% formic acid: 0.025%ltrdroacetic acid mobile phase gradient which itetia
with 40% acetonitrile, increasing to 70% acetolatfrom 0.1-1 minute, returning to 40% acetonitale
1.1 minutes and maintaining 40% acetonitrile thfodgs minutes; the flow rate was maintained a 0.8
mL/min. Analysis was performed on a Sciex API500@i¥molecular Mass Analyzer with a turbo-
ionspray interface. Analytes were ionized in thasipive ion mode; source temperature 550°C.
Detection was in the multiple reaction monitorifgRM) mode atm/z 415.9— 396.2 for DSM265 and
m/z 314.052— 282.1 for the internal standard. DSM265 and mdkrstandard peak areas were
determined using Sciex Analyst™ software. The eotration of each sample was calculated by least



squares linear regression analysis of the peakrat®a(parent/ internal standard) of the spikedus&
plasma standards versus concentration. The megitmdded mean percent accuracy values for the
individual DSM265 standard concentrations rangirggmf 87.6-113.1% for the spiked mouse plasma
standards at concentrations of 0.012-24.0 pg/mevésl separate concentrations); reproducibility
(%CV) ranged from 0.09-11.1% for the analysis gdlicate standards at each concentration. The limit
of detection for parent drug and the metabolite @stsnated to be ~1 ng/mL from a 0.05 mL sample.

J. Metabolite identification (AbbvieInc., North Chicago, IL, USA)

Sample preparation. Plasma samples were obtained from the followjper®es given a single oral dose
of DSM265 at the level indicated: male CD-1 mic®(q2ng/kg), female New Zealand white rabbits
(100 mg/kg), female cynomolgus monkeys (1 mg/kg) amale and female beagle dogs (30 mg/kg).
Plasma samples were pooled across subjects in egjuahe per sampling timepoint: 100 pL each for 3
mice, 75 UL each for two rabbits, 100 pL each fondhkeys in the IV or oral group and 50 uL each for
6 dogs. Cross-subject pooled plasma was then gabj¢éc time-weighted sample pooling to generate
one pooled plasma sample, which should have a otnaten proportional to the pharmacokinetic area-
under-the-curve (AUC). The sampling time pointsduse AUC pooling are: 1, 2, 4, 6,9, 12 and 24 h
for mice; 1, 2, 4, 6, 9, 12, 24, 36, 48, 72 anchBéor rabbits; 0.25, 0.5, 1.0, 1.5, 2, 4, 6, 9,ahd 24 h
for monkey (oral group); 0.1, 0.25, 0.5, 1.0, 254, 6, 9, 12 and 24 hr for monkey (IV group)0@®, 1,
15,2,3,6,9, 12, 24, 48, 72 and 96 h for thg. dototal of 5 pooled plasma samples were subgjeite
solvent extraction with 3 volumes of acetonitrilettmanol: 1/1 (v/v). After three repeating solvent
extractions, supernatants were combined and disatywa nitrogen evaporator. Dried samples were
reconstituted with water/acetonitrile/methanol:.3/1.5 (v/v/v). Reconstituted samples (50 pL) were
analyzed by accurate LC-MS and MS/MS for metabgirtdiling and identification.

HPLC-Mass spectrometry analytical methods. Elution of DSM265 and its metabolites was achieatd
RT on a Phenomenex Luna C18, 150 x 2.0 mm 3 micotumn with a Phenomenex C18, 4 x 3.0 mm
ID guard column. Mobile phases were A: 10 mM amimm acetate in water, and B: 0.1% formic acid
in acetonitrile; the flow rate was maintained ad 2Q/min. The gradient was as below.

Processed plasma samples were profiled on a HPLGsiEm with accurate mass spectrometry
analysis. The HPLC system consisted of Thermo lct250 series pump and autosampler. The mass
spectrometer used for metabolite characterizatioas wvan LTQ-Orbitrap (Thermo Finnigan,
San Jose, CA), equipped with electrospray ionima{teSI) source operated in the positive ionization
mode. Metabolite exposures relative to DSM265 wesemated based on MS peak area ratios of
metabolites to parent. Structures of DSM265 andhigabolites were elucidated by LC-MS/MS using a
combination of full scan and product ion scan fMhalyses of plasma samples.



Time(min) %A %B

0 95 5
3 95 5
40 40 60
45 10 90
50 10 90
51 95

57 95

DSM265. A protonated molecular ion @iz 416 was observed at ~41.5 min on HPLC analysis of
plasma samples. High resolution mass analysisestigg the formula of GH1» F;NsS. MS analysis of
m/z 416 showed key fragment ionsrafz 396, 376, 289, 269, 249 and 224. The fragmenaioniz 396

and 376 was formed from the loss of one and two, iFfspectively. Loss of $Fadical from the parent
ion generated the fragment ionrafz 289, which further gavevz 269 and 249 via the loss of one and
two HFs, respectively. The ion \atz 224 was formed from the sequential loss gfi4F, radical from

the ion atm/z 289.

M1. M1 was observed at ~27.1 min on HPLC analysis witinconated molecular ion atz 592, 176
amu greater than the parent ion. High resolutiassranalysis suggested the formula HgoFNsSGOs.
MS? analysis of M1 gave parent fragment ionn#z 416, suggesting that M1 was formed via direct
glucuronidation of DSM265.

M2 and M3.Two metabolites with the same protonated moledolaatn/z 608 were observed at ~28.6
and 29.4 min, respectively. High resolution masalysis suggested the formula 0§g80F/NsSO;.
MS? analysis of M2 and M3 shared common fragmentagiarfiles with key fragment ion observed at
m/z 432, 16 amu greater than parent ion. M2 and MBvpeoposed to be formed via oxidation and
glucuronidation of DSM265.

M4. One metabolite with the protonated molecular iommét 432 was observed at ~36.3 min. High
resolution mass analysis suggested the formula41,6NsSO, one oxygen more than parent formula.
MS? analysis of M4 gave the fragment ion observedvat412, which was formed via loss of one HF.
M4 was proposed to be formed via mono-oxidatioD8M265.

M5. One metabolite with the protonated molecular iomé&t 430 was observed at ~36.4 min. High
resolution mass analysis suggested the formula :@f:g~NsSO. MS analysis of M5 gave the
fragment ion observed aw/z 410, which was formed via loss of one HF. M5 wasposed to be
formed via the combination of oxidation and dehggneation of DSM265.

Structures of DSM265 and its metabolites, togethign the proposed biotransformation pathway are
shown in Figure S6 and Tables S10 and S11. Stegtof all metabolites are proposed based on
accurate mass and ¥Bagment ions.

K. Rabbit cardiac ventricular wedge assay (GSK, Tres Cantos, Spain)

Inhibition of the hERG channel has been assocat#dQT prolongation and arrhythmiasd( 57). The
rabbit ventricular wedge assay has been describedopsly @0) as an alternative method to the



standard patch clamp method to evaluate the patdioti a compound to impact the hERG channel.
Briefly, a transmural wedge was dissected fromléifieventricle of female rabbit hearts (New Zealand
White rabbits; 2.0-3.0 kg; sedated with xylazine i@/kg, s.c.), anticoagulated with heparin, and
anaesthetised with pentobarbital (50 mg/kg, i.wlofving cannulation and perfusion of the left
circumflex/descending branch of the coronary arteitir cold cardioplegic solution (24 mM potassium
(K"), buffered with 95% @5% CQ). The preparation was then placed in a tissue aatharterially
perfused with Tyrode’s solution (4 mM Kbuffered with 95% @5% CQ, approximately 35.7C). The
preparation was paced at 1 and 0.5 hertz (Hz) yatpnt to 60 and 30 beats per minute (bpm),
respectively) using a bipolar silver electrode agpto the endocardial surface, and was exposeddo
test concentration for approximately 30 min. Stiati@in at 60 bpm is expected to be similar to the
resting heart rate in a healthy volunteer, whike lttwer rate is included to increase the sengjtwitthe
assay as bradycardia is thought to increase tkeofiQT prolongation and related arrhythmid8)( A
transmural ventricular electrocardiogram (ECG) wesorded from each preparation at the different
stimulation frequencies. The parameters measureg W@ interval, Tpeak-end (Tp-e), and QRS
interval. QT interval represents the time takenvintricular repolarisation, which is greatly irédhced

by the human ether-a-go-go related gene currehieimabbit heart. Tp-e is the time from the peath®
end of the T wave of the ECG and is thought toesgnt transmural dispersion of repolarisation & th
heart. QRS interval represents conduction timeisuwlgétermined by sodium (Na) channel current. From
these parameters, the Tp-e/QT ratio was calculdted.ratio has been shown to be increased by drugs
known to block hERG and cause TdP arrhythmifs $8). The QT, Tp-e/QT ratio and any observed
TdP arrhythmia data were used to produce a TdRe sodescribed by Liu et &Q).

GSK animal use statement: All experiments were @t by the DDW Ethical Committee on
Animal Research, performed at the DDW Laboratoryimdal Science facilities accredited by
AAALAC, and conducted according to European Uniegislation and GSK policy on the care and
use of animals.

L. Rat toxicology, dog PK, AMES testing and CYP induction (SRI, Menlo Park, CA, USA)

Animals: Sprague-Dawley rats were obtained from Harlandttivore, CA), and were 6-7 weeks of age
at time of dosing. Beagle dogs were obtained fhdanshall Bioresources (North Rose, NY) and were
9-13 months old at time of dosing; dogs had beenipusly dosed with DSM265 in other studies, and
had a washout period of at least 4 weeks befordwzirof the studies reported here. Rats weresingl
housed in hanging polycarbonate cages with hardwbgabedding and were provided Purina Certified
Rodent Chow #5002 and reverse osmosis purifiedrveat&bitum. Dogs were singly housed in ~4’ x
6’ enclosed runs and were provided Harlan Tekla2b20Certified Global 25% Protein Dog Diet and
public supply tap watead libitum. Dogs were fasted overnight before dosing.

All animal studies were conducted in an AAALAC-aedited facility, followed the procedure outlined
by the National Research Council (NR&J)ide for the Care and Use of Laboratory Animals (1996) and
were approved by the Institute Animal Care and Osmmittee (IACUC).

Dose administration: Animals were administered drug in vehicle or elhialone via oral gavage at a
volume of 10 mL/kg or intravenously at 2 mL/kg. M365 was administered orally in a vehicle of
0.5% wi/v carboxymethylcellulose (Sigma-Aldrich; &buis, MO); 0.5% v/v benzyl alcohol (Sigma-

Aldrich); 0.4% v/v Tween 80 (Spectrum Chemical; Gara, CA), and sterile water for injection (Baxter
Healthcare; Marion, NC). Intravenous solutions avadministered over ~10 min infusion in 5% v/v
DMSO (Mallinckrodt; Phillipsburg, NJ), 70% v/v PEG@ (Spectrum Chemicals) and sterile water



(Baxter Healthcare; Deerfield, IL), and were seeffiltered using a Millipore 0.2am syringe filter.
Dose formulations were prepared fresh daily antveledd at room temperature.

Toxicity endpoints evaluated: Formal clinical observations, including mortalihorbidity, were
evaluated daily. Body weights were evaluated m®edand at the time of necropsy. Blood was
collected 24 h after the"7dose from the retro-orbital sinus (rats) or cejghatin (dogs) and evaluated
for a standard panel of hematology and clinicahais&y parameters including hematology (hematocrit
(HCT), hemoglobin (HGB), red blood cell count (RB@d blood cell distribution width (RDW), white
blood cell count (WBC), WBC differential [neutrojshi (ANS), lymphocytes (ALY), monocytes
(AMO), eosinophils (AEO), basophils (ABA)], mean rpascular hemoglobin (MCH), mean
corpuscular volume (MCV), mean corpuscular hemaglabncentration (MCC), platelet count (PLC),
mean platelet volume (MPV), reticulocyte count (@bge, REA, and percent, RET)) and clinical
chemistry (bilirubin, total (TBI), creatinine (CRE3odium (SOD), potassium (POT), chloride (CHL),
cholesterol (CHO), triglycerides (TRI), glucose (@)l blood urea nitrogen (BUN), aspartate
aminotransferase (AST), alanine aminotransferasd Aalkaline phosphatase (ALP), calcium (CAL),
phosphorus (PHO), protein, total (TPR), aloumin BALglobulin (GLO)) parameters.

Electrocardiograms: In dogs, electrocardiograms (ECG), blood pressBR) @nd heart rate (HR) were
collected at predose and at several time pointsco4 h. All ECGs were measured from dogs intrigh
lateral recumbency, when possible, using a 4-l¢éapd secorded at 50 mm/s paper speed at standard
sensitivity (10 mm/mV). ECGs were recorded folestst 5 min or as necessary to collect sufficient
chart recordings for evaluation.

Plasma drug levels: Blood was collected into tubes containingERTA, processed to plasma, and then
stored frozen at-60°C. Samples were evaluated using an LC-MS/M$ate{Waters 2795/Micromass
Quattro LC). DSM265 was extracted from plasma daml00ul) using acetonitrile (24Qul) in
presence of qug/mL diazepam (2QuL, internal standard) in 50% acetonitrile.  Thehit® phase
consisted of MilliQ water with 0.1% (v) formic ac{@) and methanol with 0.1% (v) formic acid (B)
used at a flow rate of 0.4 mL/min as a gradient @v& min. The lower limit of quantitation (LLOQ@f
the assay was 5 ng/mL.

CYP induction assays. CYP induction assays were a standard commercialyassrformed by BD
Biosciences (Woburn, MA). Briefly, DSM265 was dib&d in DMSO prior to serial DMSO dilutions,
then solutions were added to serum-free BD™ heptdoculture medium to obtain final incubation
concentrations. The final solvent concentratiod$® DMSO (v/v)] was constant for all concentrations
of DSM265. Omeprazole (OME) and phenobarbital (M&¥e used as the positive controls for
induction of CYP1A2 and CYP2B6, respectively. Rifaoin (RIF) was used as the positive control for
induction of CYP2C9, 2C19, and 3A4. Tamoxifen wiased as a positive control for the MTT assay.

Cryopreserved human hepatocytes were plated onell4-aollagen I-coated plates and maintained in
BD™ hepatocyte culture medium. The cultures were ramiatl for at least 18 hours prior to initial
treatment with drugs or controls. During the expental phase, medium was replaced daily with fresh
medium containing the appropriate drugs or controlBest concentrations were determined by a
preliminary MTT cytotoxicity assay. CYPs 1A2, 2BBC9, 2C19, and 3A4 catalytic activities were
analyzedin situ using appropriate probe substrates (phenacetinppigm, diclofenac S-mephenytoin,
testosterone) followed by LC-MS/MS analysis. mRNApmression for each CYP isoform was
determined by TagMan® Real Time RT-PCR methods.e-&ap RT-PCR was used for all CYP
isoforms except for CYP2C19 for which a two-stepagswas used.



Bacterial mutation assay: Salmonella typhimurium LT2 strains (TA1535, TA1537, TA98, and TA100)
were obtained from Dr. Bruce Ames (University oflifdania, Berkeley), and. coli strain WP2 (vrA)

was obtained from the National Collection of Indiadtand Marine Bacteria (Aberdeen, Scotland).
Experiments were performed as described previdosl$almonella (59) andE. coli (60) strains in the
presence and absence of a metabolic activationumeixdontaining Aroclor 1254-induced rat-liver
microsomes (S9). A dose range-finding experimers eanducted wittsalmonella strain TA100 in the
presence and absence of a rat liver metabolic adiv (S9) system to determine a suitable
concentration range (156.3 to 50QQ/plate). For DSM265 there was no evidence of oyiotty
however precipitate was present at in the 5Q0@fplate and for the SF5-aniline cytotoxicity was
observed above 125(g/plate dose. The 5000g/plate was excluded from further testing for both
compounds. Two independent experiments for mutadggrnwere conducted with all five tester strains
for both compounds at doses ranging from 78.1 t002w/plate, in the presence and absence of
metabolic activation containing 5% S9 (first expegnt) and 10% S9 (second experiment). S9 consisted
of Aroclor 1254-induced rat liver activation prepdrat a concentration of 5% or 10%. DSM265 was
twice evaluated for mutagenicity using five testains, with three plates per dose level, both artd
without S9 mixture. Unless a positive response wlatained in the first assay with 5% S9 mix, the
second assay was performed using a 10% S9 mix. pobiive controls in the absence of S9 were
sodium azide (TA1535 and TA100), 9-aminoacridindrioghloride (TA1537), 2-nitrofluorene (TA98),
and 4-nitroquinoline N-oxide [WParA)]. In the presence of S9 for all strains, theifes control
was 2-aminoanthracene.

Satistics: Body weights and clinical pathology data were eatdd byone-way ANOVA, followed by
Dunnett's test (if the ANOVA was significant). Ftre bacterial mutagenicity assay, statistics used
were: (1) Levene’s test to determine if a diffeeerexists among treatment variances; (2) one-tailed
Dunnett'st-test for comparison of treatments with solventtome and within-levels pooled variance;
and (3) evaluation of dose-relatedness by regnessialysis, using &statistic to test the significance of
the regression. Results were considered positiveproducible and statistically significamg € 0.01)
increases in revertants were observed at one og duse levels; negative if values for the dosel¢eve
were not reproducible or significant; or equivoaksults cannot be clearly identified as beingipee

or negative.

M. Repeat dose exploratory toxicology studies (SRI, Menlo Park, CA, USA; WuXi AppTec Cp.
Suzhou, China; Advinus, Bangalore, India)

Exploratory toxicological studies were performedrats (SRI), mice (WuXi AppTec Cp.) and dogs
(Advinus). Rats and dogs were dosed with DSM2686 brase orally as a suspension prepared in 0.5%
carboxymethylcellulose (CMC) containing 0.4% Twedhand 0.5% v/v benzyl alcohol in deionized
water. Mice were dosed with the free base as pesiston in soybean oil to improve exposure. Rats
were dosed in a single dose escalating study &00-mg/kg), followed by a 7 day repeat dose phase a
50, 150 or 500 mg/kg/day DSM265 for 7 days. Dogsewdosed first at 100 mg/kg in both the fasted
and fed (30 min prior to dosing) state and aftemgpa significant food effect, a single dose estag
study was performed in the fed state (100 — 50kg)gThe repeat dose dog study was then conducted
at doses of 30, 120 and 480 mg/kg dosed on aleedwts for 10 days (5 doses). Mice were dosed first
in a single dose escalating phase (50 — 200 mddkigived by a 7-day repeat dose phase where mice
were administered either vehicle, 25, 75 or 200kigyglay of DSM265 for 7 days.



N. Hemolytic toxicity study (SUNY Upstate, M edical University, Syracuse, NY, USA)

Testing for hemolytic toxicity in glucose-6-phosphdehydrogenase (G6PD) deficient human red blood
cells was performed in NOD- mice (n=5 per groupyrafted with blood from a G6PD A- donor (37).
Mice were dosed orally for 4 consecutive days Wi8M265 tosylate salt (13, 64.8 and 168 mg/kg/day
in split doses (b.i.d)) or primaquine (25 mg/kg (d3)a positive control and parameters were followed
for a total of 7 days. Hemolysis was monitored Fi2DW cytometry using Anti-GlycophorinA-PE for
HURBC assessment and Anti-CD71-FITC + Anti-TER1B{Br MuReticulocyte assessment. Vehicle
(0.5% (w/v) sodium carboxymethylcellulose, 0.5%v{Wenzyl alcohol, (0.4%) v/v Tween 80 in water.)
was dosed as a negative control. Toxicokineticymmabf blood DSM265 levels was performed with the
dried blood spot method by Covance Laboratories.

O. Caco-2 permeability (Cyprotex Discovery Ltd, Cheshire, UK)

The permeability of DSM265 was assessed in theabfmdasolateral and basolateral to apical dioecti
in Caco-2 cell line monolayers using two differexical/basolateral pH conditions: pH7.4/7.4 and
pH6.5/7.4 by as describe@1(63).

P. Invivo genotoxicity (Covance Laboratories, Ltd, Harrogate, UK)

The in vivo micronuclei study was performed in m&le-1 mice under GLP conditions using standard
methods. Five mice were dosed with DSM265 toxykst per group (vehicle, 500, 1000 and 2000
mg/kg free-base equivalent) with two doses givenh2dpart by oral gavage in vehicle (0.5% (w/v)
CMC + 0.4% Tween 80). Bone marrow was sampled 2#dr last dose and films prepared from cell
pellets were stained with the Gollapudi-Kamra migdifon of the Giemsa stain. Micronuclei in 2000
polychromatic erythrocytes/marrow sample were réedrfor all 5 mice per group.



3. Supplemental Figures.

Fig. S1. (Fo-Fc) map for DSM265:PfDHODH binding site. Map shows density (red negative, gr
positive) for both chain A and chain B of thes space group (2.8 A resolution) structure contoucegos
prior to refinement or inclusion of inhibitor intbe mode



181 185
P. falciparum NPEFFLYDIFLKFCLKYIDGEICHDLREHELGKYN IEPYDTSNDSIYACTNIKHLDFINPF 221
P. vivax DPEFFLYDVFLKMLLKYVDGETCHELFELMGKYK LEPYDTGKDNIYSCSEIKGLNFINPF 223
P. cynomolgi DPEFFLYDVELKMLLKYVDGERCHDLFLLMGKYSLLPYDTSKDSIYSKGEKFMNPF 45
P. berghei NPEFFMYDVFLDFCLNYVDSEVCHDLELLLGKYG YDTSNDSVYATSDIKNLNFINPF 96

HUMAN GDERFYAEHLMPTUEQGLEDPESAH RARFQDSDMLEVRVLGHKFRNPV 91
MONKEY GDERFYAEHLMPARQGEI DPESA RARFQDSDMLEVRVLGHKFRNPYV 91
DOG GDEHFYAEHLMPAMQRLLBPESAHREAV! RATFQESDMLEVRVLGHRFRNPI 110
Minipig GDERFYRELEMPAL QGLED LLPRATFQDSDMILIEBHRFRNPV 95
RABBIT GDERFYTEHLMPALQGLUDPESAH RARYQDSEMLEVRVLGHKFRNPYV 91
RAT GDDHFYAEYLMPGLQRLLDOPESARR RATFQDSDMLEVKVLGHKFRNPYV 62
MOUSE GDDHFYAEYLMPAIEQRLEDPESAH RATFQDSNMLEVRVLGHKFRNPYV 91
46 52 56 60 63
227 237 240 265 272

P. falciparum GVAAGFDKNBVCIDSILKLEGFSFIEIGTITPRGQ TGNAKPRIERDVESRSIINSCGFNNM 281
P. vivax GVAAGFDKNGYCIDGILKLGESFIEIGTITPKAQ KGNERPRIERDLETRSIINSCGFNNM 283
P. cynomolgi GVAAGFDKNGVCIDGILKLGFSFIEVGTITPKAQKGNDKPRIFRDVGTRSCGFNNI 105

P. berghei GVAAGFDKNGICIDSILKLGESFIEIGTITPKPQ KGNNKPRIERDVENKSIINACGFNNI 156
HUMAN GIAAGFDKHGEAVDGLYKMGRGFVEIGSVTPKPQ EGNPR RLPED@AVINRYGFNSH 151
MONKEY GIAAGFDKHGEAVDGLY GFVEIGSVTPKPQ EGNPR RLPED@AVINRYGFNSH 151
DOG GIAAGFDKHGEAVDGLYKMEFGEKVEIGSVTPKPQ  EGNPR RLPEDRQAVINRYGFNSH 170
Minipig GIAAGEDKHGEAVIGLMKMGFGFVEIGSVTPKPQEG PRVFRLRERYBFNSH 155
RABBIT GVAAGFDKHGEAVDGLYKMGEGFVEVGSVTPQPQ EGNPR RLPEDHAVINRYGFNSH 151
RAT GIAAGFDKNGEAVDGLYKLGEGFVEVGSVTPQPQ  EGNPR RLPEDQAVINRYGFNSH 122
MOUSE GIAAGFDKHGEAVDGLYKEGFGFVEVGSVTPQPQ EGNPR RLPEDQAVINRYGFNSH 151

111 136

P. falciparum GCDKVTENLILFRKRQEEDKLLSKHIVGVSIGKN KDTVNIVDDLKYCINKIGRYADYIAI 341
P. vivax GCDEVCKNLKRFRERQKTDKLLQRHLVGVSLGKN  KDSPDILQDLSYCIGKIGRYADYIAI 343

P. cynomolgi GCDEVTENLRRFREKQKTDKLLQRHLVGVSLGKNKDSADILEDLSYGRYADYIAI 165

P. berghei GCDKVTENLINFRKKQEEDKLLSKHIVGVSIGKN KHTENIVDDLKYSIYKIARYADYIAI 216
HUMAN GLSVVEHRLR-ARQQKQAKLTEDGLPLGVNLGKN KTSVDAAEDYAEGVRVLGPLADYLVV 210
MONKEY GLSVVEHRLR-ARQQKQAKLTEDGLPLGVNLGKN KTSVDAAEDYAEGVRVLGPLADYLVV 210
DOG GLSVVEHRLL-ARQEKQARLTEEGLPLGINLGKN KTSVDAAADYTEGVRVLGPLADYLVV 229
Minipig GLSVVEHRLR-ARQQTQARLTEDGLPLGINLGKNKTSVDAASDYAEGPRXDYLVV 214
RABBIT GLSVVEHRLR-ARQQVQAKLTEDGLPLGINLGKN  KTSADAATDYAEGVRVLGPLADYLVV 210
RAT GLSVVEHRLR-ARQQKQAQLTADGLPLGINLGKN KTSEDAAADYAEGVRTLGPLADYLVYV 181
MOUSE GLSAVEHRLR-ARQQKQTQLTTDGLPLGINLGKN KTSVDAAADYVEGVRILGPLADYLVYV 210

P. falciparum NVSSPNTPGLRDNQEAGKLKNIILSVKEEIDNLE KNNIMNDESTYNEDNKIVEKKNNFNK 401
P. vivax NVSSPNTPGLRDHQKGERLHGIIQRVKEEVAKLD GGGAPLGGATTGGAAMGGATTGEAVYV 403

P. cynomolgi NVSSPNTPGLRDNQQSERLHGIILRVKEEVAKLDGGKAAVGKE-----—VGKAAS 225
P. berghei NVSSPNTPGLRDNQESNKLKNIILFVKQEINKIE =~ ------- QIGHNGET----------- 258

HUMAN NVSSPNTAGLRSLQGKAELRRLLTKVLQERDGLR = ---------=-nmmmemmmmeeeeae

MONKEY NVSSPNTAGLRSLQGKAELRRLLTKVLQERDGLQ ----

DOG NVSSPNTAGLRSLQGKAELRHLLAKVLQERDALQ ~ G--------m-mmmmmmemmmeeee

Minipig NVSSPNTAGLRSLQGKAELRRLLTKVLQERDALK 248
RABBIT NVSSPNTAGLRSLQGKAELRCLLTKVLQERDALK ~ -----m-memmmmmemeoeeee

RAT NVSSPNTAGLRSLQGKTELRHLLSKVLQERDALK -

MOUSE NVSSPNTAGLRSLQGKTELRRLLSKVLQERDALK ~ --=-=-=mmmmmmmmemmeeeeee

P. falciparum NNSHMMKDAKDNFLWFENTTKKKPLVFVKLAPDLN QEQKKEIADVLLETNIDGMIISNTTT 461
P. vivax GKAPPDEAATGGEPWANTTKRRPLIFVKLAPDLE EGERKSIANVLLNAEVDGMIICNTTT 463

P. cynomolgi GKAAVEKPYVGGEPWENTTKRRPLIFVKLAPDLEESEKKKIANVLLKGEMONTTT 274
P. berghei = ------mo-mee- FWMNTIKKKPLVFVKLAPDLE NSEKKKIAQVLLDTGIDGMIISNTTI 305
HUMAN e RVHRPAVLVKIAPDLT SQDKEDIASVVKELGIDGLIVTNTTV 286
MONKEY - GAHRPAVLVKIAPDLT AQDKEDIASVVKELGIDGLIVTNTTV 286
DOG - ---AHKPAVLVKIAPDLT AQDKEDIASVVKELGIDGLIITNTTV 305

Minipig mmmmmememe—meees VAHKPAVLVKIAPDLTAQDKEDIASVVRELGVDGLIVTNTTV 290
RABBIT - ----GAHKPAVLVKIAPDLT AQDKEDIASVVRELGIDGLIITNTTV 286
RAT - --GTRKPAVLVKIAPDLT AQDKEDIASVARELGIDGLIVTNTTV 257
MOUSE =~ - GPQKPAVLVKIAPDLT AQDKEDIASVARELGIDGLITNTTV 286

P. falciparum  QIND--IKSFENKKGGVSGAKLKDISTKFICEMY NYTNKQIPIIASGGIFSGLDALEKIE 519
P. vivax QKFN--IKSFEDKKGGVSGEKLKGVSTHMISQMY NYTNGKIPIIASGGIFTGEDALEKIE 521

P. cynomolgi QKFN—-IKSFQNKKGGVSGEKLKDISTNFISQMYNYTNKNIPIIASGGBRDALEKIE 334
P. berghei NKMD--IKSFEDKKGGVSGKKLKDLSTNLISDMY IYTNKQIPIIASGGILTGADALEKIE 363
HUMAN SRPAGLQGALRSETGGLSGKPLRDLSTQTIREMY ALTQGRVPIGVGGVSSGQDALEKIR 346
MONKEY SRPAGLQGALRSETGGLSGKPLRDLSTQTIREMY ALTQGRVPIIGVGGVSSGQDALEKIR 346
DOG SRPASLQGALRSEIGGLSGKPLRDLSTQTIREMY ALTQGGVPIIGVGGVSSGQDALEKIR 365
Minipig SRPASLRGALRSETGGLSGRPLRDLSTQTIREMYALTQGSVPIIGVGBIERALEKIR 350
RABBIT SRPASLQGALRSEAGGLSGKPLRDLSTQTIREMY  ALTQGKIPIIGVGGVSSGQDALEKIQ 346
RAT SRPVGLQGALRSETGGLSGKPLRDLSTQTIREMY ALTQGRIPIIGVGGVSSGQDALEKIQ 317
MOUSE SRPVGLQGALRSETGGLSGKPLRDLSTQTIREMY ALTQGTIPIGVGGVSSGQDALEKIQ 346
528 532 536

P. falciparum AGASVCQLYSCLNF
P. vivax AGASVCQLYSCLV
P. cynomolgi AGASVC
P. berghei AGASVCQLYSCL
HUMAN AGASLVQLYTAL
MONKEY AGASLVQLYTA
DOG AGASLVQLYTALT
Minipig AGASLVQ

MKSAVQIKRELNHLLYQR GYYNLKEAIGRKHSKS----- 569
KAAVRIKRELDHLLYQR GYYKLGDAVGRAHRRAA---- 572
L VFNGMKAAVRIKRELDHLLYQRGY YKLEDAIGKAHRRG8E
KSAIQIKREFNNALYQK  GYYNLREAIGKKHSNAKSLKYV 418
PVMGKVKRELEALLKEQ GFGGVTDAIGADHRR------ 395
PPVWGRVKRELEALLKEQ GFGRVTDAIGADHRR------ 395
VVGEMIKRELEALLKEQ GFTRITDAIGADHRR------ 414
TFREPPVVGGVKRELEALLKEQGFTTVTDAIGADHRR399



RAT AGASLVOQLYTALIFLGP KRELEALLKER GFTTVTDAIGADHRR------ 366
L

RABBIT AGASLVQLYTALTN CGRPVVGKVKRELEALLKEQ  GFSRVTDAIGADHRR------ 395

VV

MOUSE AGASLVQLYTAL PVVARVKRELEALLKER  GFNTVTDAIGVDHRR------ 395
364

Fig. S2. DHODH sequence alignment. Sequence alignment of selé@tasmodium and mammalian
enzymes. Sequences were obtained from PlasmoDBheorNCBI protein data-base?. falciparum
(PF3D7_0603300), P. vivax (PVX_113330), P. cynomolgi (PCYB_115310), P. berghe
(PBANKA_010210), Human NP_001352.2), rat (NP_001008553.1), mouse NP_064430.1), dog
(XP_853399.2), mini-pig (KR108306), rabbit (KP_008255781) and monkey XP_001104448). The
sequence alignment was generated using the welerdaty://www.ebi.ac.uk and CLUSTAL 0O(1.2.1)
multiple sequence alignment program. Highlightesichees are within the 5A shell of DSM265 basedhen t
P. falciparum structure (Fig. S2). Residues highlighted in graee conserved in tHilasmodium enzymes,
residues in pink are conserved within the mammadiazymes and residues in yellow are variable. Amino
acid numbers on the top line are basedPfidHODH and amino acid numbers on the bottom linefiame
the human sequence.
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Fig. S3. In vitro parasite killing curves. Killing rate profiles in the presence of differamncentrations

of DSM265. Parasites were treated with drug feritidicated time and then washed. Drug-free passit
were cultured in 96-well plates by adding freshtlengecytes and new culture media. The number ofleiab
parasites was determined after 28 days of cultufdata at 10x and 100x are reproduced from Fig. 2.
Number of viable parasites are calculated from imd®ependent experiments using 10-fold serial dihi
The EG, determined using a 48-hour growth inhibition asesyPSM265 in this study was 0.0046/mL.
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Fig. $4. Activity of DSM265 against P. cynomolgi large (liver schizonts) and small
(hypnozoite) forms. Two independent assays (A and B) are shown artda&ssay included duplicate data
points. KAI407 was used as the positive contta tompound is active against hypnozoitess(E& (A)
0.14 (0.06 — 0.320M, (B) 0.23 (0.02 — 2.7}M) and schizonts (Efs = (A) 0.14 (0.11 - 0.1)M, (B) 0.19
(0.04 — 0.81)uM) in vitro with high reproducibility. Developmentf liver schizonts was inhibited by
DSM265, with EGy's of 0.42 (0.31 — 0.57)M and 0.20 (0.10 — 0.3M in two independent assays (Ave
ECso = 0.37uM (0.13ug/mL; unbound concentration = 0.028 pg/mL). Datpanenthesis represent the 95%
confidence interval of the fit. DSM265 showed ndsantial activity against hypnozoites to the top
concentration tested (1tM) and the data were not well fit by any model {ddtline used to connect the
data points). Data were fitted to the log(inhibites response — variable slope (four parametepsateon in
Graph Pad Prism (solid black line).
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Fig. S5. The effect of DSM 265 treatment on P. falciparum Pf3D70087/N9 in vivo. A. Peripheral
blood smears stained with Giemsa. B. Flow cytomdut/plots from samples of peripheral blood
stained with TER-119-Phycoerythrine and SYTO-16tddnside the polygonal region represent
falciparum-infected human erythrocytes.
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Fig. S6A. Proposed biotransformation pathways of DSM265 in plasma of mice, rabbits,
monkeys, and dogs.
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Fig. S6B. Plasma concentrations of DSM 265 and DSM 450 (hydroxy metabolite). Data show
exposure for a 30 mg/kg single oral dose in dog8,(mean £ SEM).
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Fig. S7. Smulated human plasma profiles using a PBPK model (GastroPlus). Simulations were
performed for 200 (red) and 400 (blue) mg singlal atoses. The shaded area represents the
approximate MPC of 1-gg/mL.
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Fig. S8. Effect on ECG in the rabbit cardiac ventricular wedge assay. A. Effect of DSM265 on
the QT interval at 1 Hz and 0.5 Hz respectively3dnB. Effect of DSM265 on Tp-e interval at 1
Hz and 0.5 Hz respectively (n=3), C. Effects of on the QRS interval (n=3), D. Effects of
DSM265 on the TdP score (n=3). The TdP scoresugiraiL DSM265 were -0.3 £0.6 and -1+0.6 at
1 Hz and 0.5 Hz, respectivelyhese values are well below the threshold leveladaopreviously to

be associated with a risk of TdP arrhythmia. Conmpisuthat produced TdP scores of 2.5 or more
were associated with QTc prolongation and TdP imdws at nominal concentrations that were up
to 30 times the associated clinical unbounR@«@20).
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Fig. S9. Evaluation of the effects of DSM 265 on G6PD-deficient human RBCs engrafted into a
NOD-SCID mouse. DSM265 tosylate salt was dosed for 4 days ordliyoges of 13, 64.8 and 168
mg/kg (mpk) b.i.d. for 5 mice per dose group whia& shown are mean + SEM. DSM265 was not
hemolytic in this model and all parameters weréstteally equivalent to the vehicle control values
(One way ANOVA with Bonferroni’s Multiple Compariaorlest). In contrast primaquine (PQ)(25
mg/kg QD for 3 days) displayed significant changesll tested parameters, consistent with its
hemolytic effects on G6PD deficient human RBCsTAeatment Phase Kinetics of %HuURBC. B.
Peripheral blood levels of mouse reticulocytes ayp d C. Spleen Weight. D. HCT levels on Day 7
of treatment. DSM265 blood levels at the 168 mglige were 12.4g/mL 23 hr post the®idose.



4. Supplemental Tables

Table S1. PFDHODH-DSM 265 x-ray diffraction data and refinement statistics.

Data collection

Crystal form

Space group R6 P&
Cell constants a, ¢ (A) 85.93, 128.43 89.26, 275.61
Wavelength (A) 0.97918 0.97912

Resolution range (A)

39.2-2.25(2.29 -2.25

442180 (2.85 — 2.80)

Unique reflections

26,460 (1,181)

30,850 (1,513)

Multiplicity 5.9 (5.9) 7.5 (6.7)

Data completeness (%) 95.9 (87.1) 99.8 (100.0)
Rinerge (%0)° 5.7 (100) 6.7 (100)
Ryim(%6)" 2.6 (43.7) 3.0 (68.4)
I/a(1) 20.9 (1.2) 26.3 (1.1)
Wilson B-value (&) 29.3 44.0

Refinement statistics

Resolution range (A)

39.2-2.25(2.36 — 2.25

1442.79 (2.86 — 2.79)

No. of reflectionRyor/ Riree

21,810/1,178 (948/51)

27,318 (1,987)

Data completeness (%)

79.3 (28.0)

88.7 (29.0)

Twin law/twin fraction

h,-h-k,-1/0.33

NA

Atoms (non-H
protein/cofactors/DSM256/solvent)

2,914/42/27/85

5,915/84/54/NA

Ruork (%) 16.3 (23.6) 23.4 (30.8)
Riree (%0) 18.0 (30.1) 25.4 (29.3)
R.m.s.d. bond length (A) 0.009 0.004
R.m.s.d. bond angle (°) 1.05 1.06

Mean B-value A
(protein/cofactors/DSM256/solvent)

33.2/37.5/51.6/30.9

58.1/19.1/36.4/NA

Ramachandran plot ©
(favored/additional/disallowed)

)96.4/3.6/0.0

96.5/3.4/0.1

Missing residues

160, 347-355, 567-569

A: 160-161, 566-569
B: 160-161, 565-569

Data for the outermost shell are given in paremhes

aRmergez 100Z Zi|Ihi— (wl/ZnZi (1), where the outer sum (h) is over the unique raflas and the

inner sum (i) is over the set of independent oleerus of each unique reflection.

bRpim = 100%.%; [1/(n, - 1)]1’2|Ih,i— U/ZnZi (1), where R is the number of observations of reflections h

as defined in43)

°As defined by the validation suite MolProbi4j




Table S2. In vitro antimalarial activity of DSM 265.

P. falciparum

Resistance

ECso (Hg/mL )

NF54

0.0018, 0.0020

HB3 Pyrimethamine 0.00095, 0.00071
3D7 - 0.0020, 0.0015, 0.0017,
0.0033, 0.0022
mean = SD =
0.0021+0.071, n=5
K1® Chloroquine, 0.0026, 0.0021
Pyrimethamine
Sulphadoxine
Cycloguanil
TM90C2A Chloroquine 0.0024, 0.0035
Pyrimethamine
Mefloquine
7G8 Chloroquine 0.0028, 0.0028
Pyrimethamine
Cycloguanil
D6° Mefloquine 0.00066, 0.0012
w2? Chloroquine 0.0016, 0.0027
Dd2 Chloroquine 0.0013, 0.0031, 0.00095
Pyrimethamine mean + SD =
Sulphadoxine 0.0018 + 0.0012, n=3
Cycloguanil
Mefloquine
V1/S Chloroquine 0.0037, 0.0037, 0.0050

Pyrimethamine
Sulphadoxine
Cycloguanil

mean + SD =
0.0041+ 0.00075, n=3

Cell lines are resistant to the listed drugs ane @escribed in 18).
Culture-adaptedPlasmodium falciparum strains using standard albumax
media. Minimally n=2 replicates were collected.rst@rd deviation (SD)
is shown for n>3, and replicate data is shown fbdata sets®Standard
hypoxanthine based assay conducted at Swiss B8)H {Collected using
the Syber green method, Rathod 146)( Assay methods are described in

the methods section of the main paper.



Table S3A. Blood pharmacokinetic data for DSM 265 in SCID mice.

Dose C CmaX/Dose T max Com AUCq10n DNAUCy.10n

max

(mg/kg) (ng/mL)  (ng/mL per (h) (ng/mL) (ngh/mL)  (ng.h/mL) per

mg/kg) mg/kg
0.5 (0.5) 0.105 0.21 4 0.033 0.83 1.7
1.0 (1.0) 0.163 0.16 4 0.051 14 14
2.5(1.5) 0.703 0.46 4 0.262 5.5 3.6
5.0 (6.4) 0.996 0.15 4 0.529 85 13
10 (9.0) 1.95 0.22 4 1.13 16.2 1.8
20 (19) 4.33 0.22 8 4.88 36.3 1.8
30 (32) 13.7 0.46 10 16.5 113.9 3.8
40 (45) 10.3 0.23 4 14.4 80.0 1.8
50 (51) 13.4 0.27 10 19.7 95.6 1.9
75 (82) 21.3 0.26 10 33.3 127.7 15

Doses of DSM265 (expressed as free base) admmilsearery 12 h. Experimentally determined doses are
shown in parenthesis. Maximum rates of parasitaralece were observed at and above doses of 6.4
mg/kg/12 h.C,s, data were collected 23 h post the last dose ortddythe study.

Table S3B. SCID mousein vivo antimalarial activity.

EDgo AUCgpg
(mg/kg/day) (pg.h/mL/day)
DSM265 3.0 10.8
Chlroq 4.3 1.0
Meflog 7.7 8.2

Table S3C. SCID mouse parasitemia.

DSM 265 dose
mg/kg/12 h 0 0.5 15 6.4 9 19 32 44 51 82
Day % Parasitemia
0 0.01 0.01 001 001 001 0.01 001 0.01 0.mo1
3 0.48 057 0.4 04 039 051 043 041 044 04870 0.49
4 087 098 083 093 049 054 046 0.37 037 0.8%3 0.44
5 2.18 264 217 22 045 036 038 029 026 08281 031
6 363 397 384 439 064 014 0.18 0.18 0.15 0.0718 0.18
7 8.41 7.7 8.28 9.15 0.7 0.07 0.03 0.05 0.05 0.06060 0.11

Table S3D. SCID mouse pharmacokinetic individual time point data.

DSM 265 Blood L evels (ng/ml)

DSM 265 dose
mg/kg/12 h 0.5 15 6.4 9 19 32 4 51 82
Time (h)
0.25 0.032 0.32 0451 0.433 0972 182 157 27852
1 0.083 0.557 0.809 1.15 3.03 858 492 6.38 7.66
4 0.105 0.703 0.996 195 368 12.8 103 104 12
8 0.073 0.488 0.878 176 433 12.8 8.63 10.8 16.2

10 0.073 0.436 0.691 1.7 425 137 8.17 134 213




Table S4A. Selection for DSM265-resistant parasite®irfial ciparum Dd2: Rathod laboratory.

Inoculum DSM 265 Day of Frequency Clone #
ng/mL recrudescence  (# of flasks) (ECsong/mL)
Parasites selected in bulk cultures/flasks
2x10 8.3 N/A 00of 3 N/A
2 x10 8.3 28 - 30 50f6 D3 (2.7), CI1 (8.3),
CI2 (9.9)
2x10 20 N/A 0/3 N/A
Parasites selected in 96 well plates instead d&f twitures
2x 10 8.3 30-35 3/96 positive wells D9 (9.8)
2 x 10 8.3 28 - 40 8/96 positive wells A8 (19), H9 (19)

Dd2 wild-type EGy= 1.3 - 2.5 ng/mL. N/A — no clones obtained

Table $4B. Selection for atovaguone-resistant parasitda fialciparum Dd2: Rathod laboratory.

Inoculum Atq Day of Frequency
ng/mL recrudescence  (# of flasks)

Parasites selected in bulk cultures/flasks

2 x10 3.7 N/A 0/3

2 x10 1.9 29 3/3

2 x10 0.73 16 3/3

2x 10 0.37 11, 11, 16 3/3

ECso Atovaquone (Atq) = 0.11 ng/mL.

Table SAC. Selection for DSM265-resistant parasite®irfialciparum Dd2: Fidock laboratory.

Inoculum Selection Day of Frequency Clone# (ECsong/mL)
concentration recrudescence (# of flasks)
2x 10 9.5 ng/mL 10 30f3 R4 (8.3)
R5 (12)
2 x10 9.5 ng/mL 10 30f3 nd
2 x10 9.5 ng/mL 10 30f3 R10 (9.6)
2x 10 9.5 ng/mL 27 20f3 R14 (11)
2 x 10 9.5 ng/mL N/A 0of3 N/A
2 x10 15 ng/mL 27 30of3 R1B Cla (58 ng/mL)
2 x 10 25 ng/mL 24 lofl R1A (71 ng/mL)

Dd2 wild-type EGy = 3.1 ng/mL, n=3. N/A — no clones obtained, nd, determined.

Table $4D. Selection for atovaquone-resistant parasitd3 fialciparum Dd2: Fidock laboratory.

Inoculum Day of Frequency Clone# (ECsong/mL)
recrudescence (# of flasks)

2x 10 18, 21, 21, 24,30 50f5 F1 (5.3)

2x10 18, 18 20of5 nd

2x 10 N/A 0of3 N/A

2x 10 N/A 0of3 N/A

2 x1d N/A 0of3 N/A

Dd2 wild-type EGy = 0.55 ng/mL, n=3. Atovaquone selection conceiatina= 3xEG,.
N/A — no clones obtained, nd, not determined.



Table SAE. Selection for DSM265-resistant parasite®itfial ciparum K1: Fidock laboratory.

Inoculum Day of Frequency (# of flasks)
r ecr udescence

2 x 10 21 1of1

2 x 10 28 30f3

2 x 10 N/A 0of3

2x10 N/A 0of3

Wild-type K1 EGg = 6.2 ng/mL, n=3DSM265 selection concentration
= AXEGy (25 ng/mL).N/A — no clones obtained.

Table SAF. Selection for DSM265 and atovaqudpddalciparum HB3: Rathod laboratory.

Parasite DSM 265 Inoculum Day of Frequencey
clone (ng/mL) recrudescence (# of flasks)
HB3 42 10 0of3
HB3 21 10 0of3
HB3 8.3 10 0of3
HB3 0.42 10 0of3
Atq (ng/mL)
HB3 3.7 10 0of3
HB3 0.37 16 28,21 20f3
Control
HB3 0.1 % DMSO 10 15, 15, 15 30f3

HB3 Selections were performed in bulk culture form&GCs,
DSM265 = 0.71 ng/mL; Ef Atovaquone (Atg) = 0.059 ng/mL.



Table S5. Summary of DSM 265-resistant clones. Analysis of parasitesin whole cell assays.

Cédl line DSM 265 Fold Atovaquone  Artemisinin *Gene copy #
ECso (ng/mL) change ECs (ng/mL) ECs (ng/mL)
Dd2 parent 2.2+0.87 control 0.14 1.9 1

(0.12-0.14) (1.5-2.5)

1.7 0.10 1.9

R10Cla (1.4 -2.0) none (0.08-0.14) (18-22) 3
58 0.23 1.9

R10 Clb (50 — 71) 26 (0.21-0.26) (.04 -90) t

R1B Cla 58 I~ 0.077 1.9 1.0
(94— 110) (0.037-0.15) (1.6-23)
71 0.22 2.2

R1A Clb (92 — 120) 32 (0.17-0.29) (1.5-2.5) 11
3.7 0.18 1.2

KLparent 37 45 control (0.14-0.22) (11-13) '
66 0.22 1.7

KLBOCUl3 55 79) 20 (0.19-0.24) (L5-1.9) 1.3
27 0.14 1.9 .

K1BOCUl4 4. 31) ! (005-0.35) (1.6-22) 162
460 0.081 0.90

KLeOCu'S  010-950) 120 (0.07-001) (81-10)
910 0.14 15

KLBOCUE  (620-1200) 240 (0.12-0.16) (15-16)  °°

Values in parentheses represent the 95% confidieersal. All data were collected in triplicate attien
used for a global fit, except for wild-type Dd2 aavhere 4 independent experiments (each including 3
replicates) have been averaged and error reprethenstandard deviation.K1 and Dd2 were found to have
equivalent copies of DHODH (data not shown). * Nalized copy number determined by gPCR of gDNA
from 11 replicates. Dd2 isolates that were charazetd are clonal lines but the K1 data were obthioa
bulk cultures isolated in the 4@nd 18 parasite selections, so these data are from ngedlations. EG's
generated on bulk cultures can represent transiemits and can vary from those that are measureddioal
isolates derived from them.

Table S6. Kinetic analysis of PFDHODH mutants. The G181QOmutation inPfDHODH was generated
by site-directed mutagenesis and the effect oD®BKI265 |G, evaluated. The I is shown in ng/mL with
the 95% confidence interval displayed for the dit3 replicates data points. Fagdand K, the standard
error of the fit is shown for 3 replicates. wt, avilype PIDHODH. Data were collected using the direct assay
with the inclusion of glucose oxidase and catatgzeliminate background oxidase activity as descti8).

Enzyme Cs(ng/mL)  Kex (51 Kn(CoQ)uM Ky (DHO) uM
wt 95(75-9512+17 22+12 58 +9.8

G181C 120(87-160) 6.2+0.6 21+7.2 39+5.6




Table S7. Drug combination analysis. Sum or fractional inhibitory concentratiQhFIC for
DSM265 with potential partner drugs. Data wereestitd at three B drug ratios (1 +3; 1 + 1; 3
+ 1). Data from two replicates was averaged first the data shown are the m@aAIC data *
standard deviation for the three drug ratios. Syiser is concluded whéhFIC <0.8; antagonism
when) FIC > 1.5. The respective E§values in ng/mL against unsynchronized NF54 paasit
were 2.6 (DSM265), 2.3 (0Z439), 1.2 (Artemether)l §Chloroquine), 4.5 (Pyronaridine), 8.5
(Piperaquine), 4.9 (Lumefantrine), 5.8 (Mefloquin@)38 (Atovaquone), 0.7 (Dihydroartemisinin),
440 (Proguanil), 0.22 (P218) and 5.7 (Pyrimethamine

Drug Combination Mean Y, FIC Mean Y FIC Interaction
K1 NF54
Atovoquone + proguanil 0.2 £0.06 0.4 +£0.10 Syrsit
DSM265 + 0Z439 1.3+0.25 14+0.15 Additive
DSM265 + artemether 1.2+0.20 1.4+0.20 Additive
DSM265 + dihydroartemisinin - 1.3 £ 0.10 1.4+0.10 ddiive
DSM265 + chloroquine 1.3+0.1 1.4+0.20 Additive
DSM265 + piperaquine 1.4+0.20 1.4+0.10 Additive
DSM265 + pyronaridine 1.3+0.15 1.5+0.30 Additiv
DSM265 + mefloquine 1.4+0.10 1.5+0.20 Additive
DSM265 + Lumefantrine 1.2+0.20 1.3+0.10 Additiv
DSM265 + atovaquone 0.8+0.0 0.9+£0.06 Additive
DSM265 + proguanil 1.0+0.1 1.1+0.10 Additive
DSM265 + P218 1.4+0.15 1.3+£0.10 Additive
DSM265 + pyrimethamine 1.0 +0.06 1.2 +0.06 Addditi

Data were collected at STI



Table SBA. Stability data for DSM 265 free base and tosylate salt.

Form Storage Condition Storage Time Result

Free base, anhydrate - solid 30°C/65% RH 24 months No chemical degradation
detected; some absorption of

water (1%) detected

Free base anhydrate - solid or Simulated sunlight 48 hours No degradation detected
tosylate salt - solid (250W/nf), room

temperature
Free base - solution or Simulated sunlight 48 hours 23 and 33% degradation,

(250W/nf), room
temperature

respectively observédno
degradation in control sample
protected from light

Tosylate salt - solution
(50:50 acetonitrile/water)

Yoss of SE, replacement of Sfby hydroxyl and loss of para-Sbenzyl detected

Table S8B. Solubility data for DSM 265 free base.

M edia Solubility
(ng/mL)
FaSSIE 5.1
FeSSIP 27.6
SGF 6.8

® Fasted state simulated intestinal fluid (pH 6.5)
® Fed state simulated intestinal fluid (pH 5.5)

¢ Simulated gastric fluid (pH 1.6)

study conditions (5-6 h at 32)

Table 9. In vitro ADME data for DSM 265.

Species Human Mouse SCID Rat Dog RPMI 1640 RPMI 1640 DMEM
mouse media 0.5% media 10% media
Albumax Il human 10%
serum FCS
Plasma protein 99.9 99.7 NA 97.7 994 83.1 99.6 78.5
binding (%)
Blood to plasma 0.7 0.7 0.5 0.8 NA - ---
ratio
Microsomal protein
binding (%) 72 66 66 NA
In vitro CLjy
microsomes 4.3 2.8 1.8 <14
(UL/min/mg
protein)
In vitro CLy
hepatocytes 0.5 0.5 0.8 04

(UL/min/1C cells)

Albumax and RPMI media were used for blood stageitio assays; DMEM or similar media with 10% FC&res
used for in vitro liver stage assays. NA=not av@éa In vitro studies with individual human cytoohme P450 (CYP)
enzymes (Supersomes™) indicated a low extent o&lmaéism in the presence of CYP2C8 (0.Q&2min/pmol CYP)
and CYP2C19 (0.03aL/min/pmol CYP), while no measurable loss was obsgwith the other tested CYP isoforms,
CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19,R2D6 or CYP3A4.



Table S10. In vivo metabolite identification. Retention time, molecular ion, chemical formula an
characteristic fragment ions of DSM265 and its rnelites.

Met ID RT (min) m/z Chemical formula K ey Fragments (M S?)
DSM265 415 416.07744 18 1,F/NsS 396, 376, 289, 269, 249,224
M1 27.1 592.10953 £H20FNsSOs 416

M2 28.6 608.10444 £H20FNsSO, 432

M3 29.4 608.10444 £Ho0F NSO, 432

M4 36.3 432.07235 fH1,F/NsSO 412

M5 36.4 430.05670 C14fFNsSO 410

Table S11. Relative plasma exposures of DSM 265 metabolites in mice, rabbits, monkeys, and
dogs.

AUC Ratio (metabolite/parent) (%)

Met ID Biotransformation Monkey Monkey
Rabbit Mice Dog (1v) (PO)
DSM265 DSM265 (A-1400550) 100 100 100 100 100
M1 Glucuronidation 0.09 ND ND ND ND
M2 Hydroxylation + Glucuronidation 0.04 3.7 0.03 049. 0.03
M3 Hydroxylation + Glucuronidation 0.05 ND 0.07 ND ND
M4 Hydroxylation 3.5 26.8 17.7 8.5 9.7
M5 Hydroxylation + Dehydrogenation 0.007 0.2 0.1 O00m 0.01

ND - not detected



Table S12. DSM 265 plasma phar macokinetics after a single intravenous dose in mice, rats,
dogs, and monkey.

Species Dose’ T Ve AUCqo0 CL, n
(mg/kg)  (h) (L/kg) (ug-h/mL) (L/hr-kg)

Mouse 1 3.4 2.3 2.03 0.49 2

Rat 0.9 10.1 3.2 4.22 0.22 2

Rat 2.6 12.6 5.9 6.62 0.39 2

Dog 1 8.7,114 n.c. 16.7+5.3 0.054,0.087 3

Monkey 1 45.1+19 1.3+20.4 46.917.3 0.022+0.004 3

Data are expressed as mean valfése base equivalenf Evidence of enterohepatic
recirculation.’data recorded for only two animals. For n>2, stathdfeviation of the mean is
shown, replicate data are reported otherwise. Manskerat data were previously reportéd)(
and are included for comparison.

Table S13. DSM 265 plasma pharmacokinetics after a single oral dose of DSM265 in
mice, rats, dogs, and monkeys.

Salt Dose? Tun Crnax T max AUC,.. =
Species form (mg/kg) (h) (pg/mL) (h) (Hg-h/mL) (%) n
Mouse base 0.4 4.1 0.025 0.5 0.188 23 2
base 2 35 0.183 1.0 1.13 28 2
base 10 24,26  0.96,1.64 1.0, 2.0 6.5,12.4 682, 2
base 50 3.2 3.96 2.0 14.1 14 2
tosylate 25 3.0 5.51+1.15 1.0 34.2+3.2 67 3
tosylate 200 2.0 18.9+1.35 4.0 2924245 72 3
Rat base 2.1 11.6 0.31 3.3 6.5 66 2
base 10.1 18.0 1.02 4.5 33.8 70 2
base 18.8 15.5 1.64 7.0 50.6 57 2
base 46.7 27.9 2.66 17.0 134 61 2
tosylate 25 21 2.88, 2.47 10, 10 84,71 (0-48 hp 8 2
Dog base 3 21.4 0.36+0.091  8.0+0.0 10.2+2.5 20.385.03
base 36 19.7 2.64+2.1 13.319.2  80.2+72 16.0%14 3
base 300 17.4 6.49+7.3 18.749.2  362.5+471 7.2£9.4 3
Monkey  base 4 c.n.c. 2.15+1.07 1.0+0.5 70.0+12 >f00 3

All data are expressed as mean valifree base equivalenfpral bioavailability;°CD-1 mice; all other
mouse studies in Swiss Outbred mitBSM265 was administered to fasted dogs and foodreiastated 4 h
post-dosing® bioavailability estimate confounded by enterohepegtirculation. Vehicle for mice, rats, dogs:
0.5% w/v CMC, 0.5% v/v benzyl alcohol, 0.4% Tweedy &onkey: 10% DMSO in PEG 400. Oral doses
were administered as aqueous suspens@ng. = could not determine. For n>2, either séaddeviation
(monkey and dog) or standard error of the mean ¢apare provided. Mouse 0.4, 2, 10, 50 mg/kg and ra
2.1, 18.8 and 46.7 mg/kg data taken frdd) @nd are include for comparison.



Table S14. Effect of salt form, formulation, and food on DSM 265 plasma phar macokinetics
after oral dosing in beagle dogs.

. Dose Fed Crnax T max T AUCq n
Formulation (mg/kg) State® (ug/mL) (h) (h) (ugh/mL)
Free base, suspension 10 fasted  0.54+0.23 1.6+0.62.4+27 20.5+16 12
Free base, suspension 10 fed 0.92+0.55 9.2+4.3  22.5+11 43.4+39 6
Free base, suspension 30 fasted 1.44+0.50 1.0+0.4  40.2+22 86.5+47 6
Free base, suspension 30 fed 7.72£0.42 8.0+0.0 nd 398148 4
Tosylate salt, susp 30 fasted 2.61+0.97 1.4+0.5 21.1+12 89.3161 6
Toslylate salt, susp 30 fed 13,7.2 1,2 66, 18 657, 165 2
Free base 84 fasted 4.1,1.8 8,1 61, 39 165, 53 2
Free base 84 fed 17,18 4,8 108, 61 10187939 2
Free base, hydrdte 10 fasted 2.840.44. 5.719 20.7+£11 130459 6
SprayDried Dispersidn 10 fasted 6.3%1.8 1.1+.44 13.648.2 166+89 6
SprayDried Dispersidh 10 fed 9.54+2.6 3.0#45 16.24#8.1 269+133 6
SprayDried Dispersidh 30 fasted 18.5+1.2 2.8+2.8 18.1+11.9 8881204 3

All data expressed as mean ddtmnomilled:"Spray Dried Dispersion (SDD) selected for the PHase
clinical study and was dosed in suspension in MezhA4M. For fed dogs, food provided 30 min prior
to dosing; for fasted dogs, food provided 12 hradtesing.’AUC was calculated from 0 — 72 h. Data
are shown as the mean * standard deviation exoept<f3, where replicate data are provided. nd, not
determined.



Table S15. Safety phar macology.

Assay Compound Result
AMES? DSM265 None mutagenic 5 strain test + metaboliivation
AMES? SF5-aniline None mutagenic 5 strain test + meialsdtivation. The finding that

the Sk-aniline was Ames negative differs from that foe tblosely
related pCEaniline, which was reported to be Ames positit®) (

Micronucleus test DSM265 No increase in micronueldgolychromatic erythrocytes. Male mice
dosed twice 24 h apart with vehicle, 500, 1000 2000 mg/kg. The
average plasma concentration of DSM265 was@inL 4 h after the
first dose.

CYP Inhibition DSM265 CYP1A2, CYP2A6, CYP2B6, CYP2C CYP2C9, CYP2C19,
CYP2D6, CYP3A4 (Midazolam or Testosterone as praldestrates),
ICsoall > 10pug/mL

CYP Induction DSM265 No induction of CYP1A2, CYP2B&YP2C9, CYP2C19, and
CYP3A4 at enzyme or mRNA level tested at 4@mL in human
hepatocytes (SRI)

hERG DSM265 IG. = 2.9ug/mL"; ICs, = 0.66pg/mL°.
Rabbit Wedge DSM265 No TdP risk at maximum conegiuin tested; > nig/mL
CEREP DSM265 Panel Express S panel of human resefsted at 4.2g/mL; all

showed less than 25% inhibition except A3 (35%),3\N{R7%), 5-
HT2b (29%), Cl- channel (GABA-gated)(28%)

Kinase Panel DSM265 Panel of 120 human kinasesdedt2.1ug/mL; all were below 25%
inhibition except PKBb (65%), Scrc (47%) and SRR&3%).
G6PDH DSM265 No effect; DSM265 was not hemolyticsanificantly different from

the vehicle control at doses up to 168 mg/kg/daydfd (blood levels
= 12ug/mL at 23 h after the first dose).

& Ames tests were performed by SRI and both compowside Ames negativep(< 0.01) by Dunnett’s test.
CYP Induction assays were performed by SRI. CYRbition was performed by Cyprotex Discovery Ltd,
United Kingdom. hERG analysis was performed in separate lab$PatchXpress assay performed at GSK
and‘lonWorks patch clamp electrophysiology at EssensL&tabbit Wedge studies were performed by GSK.
CEREP assays (Express S profile) were performe®BREP (France), 25% inhibition is the cut off for
significance. Kinase Panel screening was perforaidtie University of Dundee. The weak activity &ods
PkBb, Scrc and SRPK1 (Table S15), the activitiewloith would not be expected to impact these ensyime
vivo given the high human plasma protein bindindp&M265 (Table S9).



Table S16. Exploratory toxicology studies (non-GLP) in rodents and dogs.

Species PO Dose (mg/kg/day) Vehicle Gender /#of  Findings
and Duration animals
“Mouse Repeat dose, 25, 75, Soybean oil M/123 No macroscopic or microscopic
(CD1) 200 mg/kg/day for 7 suspension findings. MTD > 200 mg/kg
days
°Rat Repeat dose, 50, 150, 0.5% w/v CMC: M/3, F/3 MTD = 50 mg/kg/day. TK analysis not
(Sprague 500 mg/kg/day for 7 0.5% v/v benzyl done as early stage exploratory study.
Dawley) days alcohol:  0.4%
Tween 80
‘Dog Single dose, 10, 30, 60, 0.5% w/v CMC: M/6 No adverse clinical signs, no alterations
(Beagle) 120, 240, 500 0.5% v/v benzyl in clinical pathology parameters. MTD
alcohol:  0.4% =500 mg/kg  after  single  dose
Tween 80 administration.
‘Dog Repeat dose, 30, 120, 0.5% w/v CMC: M/4 Instances of vomiting, slight weight
(Beagle) 480 mg/kg for 10 days 0.5% v/v benzyl loss and decreased food consumption
dosed on alternate daysalcohol:  0.4% in top dose dogs. MTD > 480 mg/kg
(5 total doses); dose inTween 80
Fed state
*Dog CVS: telemetry ECG, Vehicle: 0.5% M/6 No clinical symptoms. All ECGs
(Beagle)  Blood Pressure, wiv CMC; 0.5% within normal limits at all time-points.
Clinical  observation. v/v benzyl No adverse BP recordings associated
Single dose, 30, 300alcohol; 0.4% with DSM265. Plasma £, at the high
mg/kg Tween 80 dose was 1.Bg/mL

DSM265 was dosed as the free base for all abowbestdStudy performed by Wuxi (study number 127-006);
Study performed by SRI (study number M755-108tudy performed by SRI (study number M810-1&tudy
performed by Advinus (study number N12783tudy performed by SRI (study number M811-10).

Table S17A. Toxicokinetic parameterson days 1 and 7 in a mouse 7-day toxicology study.

Dose Crax T max Ty AUCq.4n Cav
(mg/kg) (ng/mL) (h) (h) (ngh/mL)  (ng/mL)
Day 1

25 (29) 6.15+0.29 1.0 1.9 53.245.3 2.21
75 (66) 10.1£1.6 4.0 2.7 126£3.1 5.23
200 (233) 15.9+£1.0 4.0 3.8 222+3.7 9.26
Day 7

25 (26) 5.03+1.02 1.0 2.3 41.9+2.6 1.75
75 (84) 10.4£2.8 1.0 2.7 1231£3.1 5.15
200 (280) 20.9+2.0 1.0 3.2 28015.7 11.7

Nominal doses with measured doses in parenthesBsanimals per group data show mean + SEM. 123 male
were assigned to four study groups: control, 25.amfl 200 mg/kg. Data shown are plasma levels. Stvaky
performed under contract at Wuxi.



Table S17B. Individual mouse plasma concentr ations 7-day toxicology study 25 mg/kg.

Dosing  Nominal  Meas _ Plasma Concentration (uM)
Day Dose Dose Time () Samplel Sample2 Sample3 Mean SD
(mg/kg)  (mg/kg)

1 25 28.9 1 14.4 13.7 16.1 14.7 1.2
4 11.4 11.8 14.0 12.4 1.4
8 4.7 8.0 3.8 55 2.2
24 0.02 0.02 0.02 0.02 0.00

4 25 20.2 1 20.4 15.8 19.6 18.6 2.5

7 25 20.2 1 9.0 17.4 9.8 12.1 4.6
4 6.0 10.5 9.0 8.5 2.3
8 5.9 5.3 2.8 4.7 1.6
24 0.01 0.06 0.03 0.03 0.03

Note: data are shown in pM, whereas data in Table S17A arein pg/ml

Table S17C. Individual mouse plasma concentrations 7-day toxicology study 75 mg/kg.

Dosing Nominal Meas. _ Plasma Concentration (uM)
Day Dose Dose Time (h) Samplel Sample2 Sample3 Mean Sb
(mg/kg)  (mg/kg)
1 75 66.4 1 28.7 24.3 19.3 24.1 4.7
4 19.7 21.3 31.7 24.2 6.5
8 16.4 19.4 14.6 16.8 2.4
24 0.15 0.09 0.64 0.29 0.30
4 75 715 1 17.5 19.2 16.8 17.8 1.2
7 75 84.0 1 25.6 28.2 215 25.1 3.4
4 23.9 20.1 17.1 20.4 3.4
8 12.9 211 18.0 17.3 4.1
24 0.59 0.20 0.10 0.30 0.26

Note: data are shown in pM, whereas data in Table S17A arein pg/ml

Table S17D. Individual mouse plasma concentr ations 7-day toxicology study 200 mg/kg.

Dosing  Nominal  Meas _ Plasma Concentration (uM)
Day Dose Dose Time () Samplel Sample2 Sample3 Mean SD
(mg/kg)  (mg/kg)
1 200 233 1 20.2 29.7 34.3 28.1 7.2
4 34.3 42.4 37.9 38.2 4.1
8 37.2 32.8 29.2 33.1 4.0
24 1.87 0.47 3.00 1.78 1.27
4 200 289 1 32.7 35.2 21.6 29.8 7.2
7 200 280 1 41.3 51.6 57.6 50.2 8.2
4 34.8 39.0 47.1 40.3 6.3
8 44.9 44.2 37.7 42.3 4.0
24 0.93 2.55 0.33 1.27 1.15

Note: data are shown in pM, whereas data in Table S17A arein pg/ml



Table S18A. Toxicokinetic data from a 10-day toxicology study in male beagle dogs.

Dose 30 mg/kg 120 mg/kg 480 mg/kg
Ave Plasma Concentration pg/ml (n = 4 dogs)
Day Time(h) Mean SD Mean SD Mean SD
1 predose ND ND ND ND ND ND
1 2.28 1.10 5.27 0.889 9.34 5.52
2 3.43 1.34 6.68 1.82 13.0 5.48
4 5.89 2.03 10.2 2.32 171 3.65
8 7.72 0.419 10.9 2.26 19.9 2.49
24 4.69 1.25 7.89 1.83 15.1 4.19
48 3.26 0.311 7.47 2.03 16.2 4.81
3 predose 3.40 0.464 7.22 1.49 18.3 5.98
5 predose 2.85 1.02 10.6 5.27 22.8 9.38
7 predose 2.03 1.42 12.0 6.18 22.5 11.9
9 predose 1.61 1.27 13.6 9.79 25.8 13.6
24 2.75 1.72 16.0 10.8 29.9 141
48 1.20 1.10 13.7 10.5 26.5 16.0

Dogs were dosed in the fed state at the indicatedld every other day. Nominal doses are showrdySias
performed under contract at Advinus. Data shownptaisma levels. Mean data n=4 dogs per group wéthdsrd
deviation (SD).

Table S18B. Toxicokinetic parametersday 1 of toxicology study in male beagle dogs.

Dose Cinax (ng/ml) T max () AUCq.48n Cav

(ng.h/m) (ng/ml)
30 mg/kg 7.72+0.419 8 232 +27.3 4.8 + 0.569
120 mg/kg 10.9 +2.29 8 399 +76.4 415+ 1.57
480 mg/kg 20.2 +2.74 8 786 + 153 16.4 +3.20

Average data n=4 dogs per group showing mean tlatdrdeviation. Data shown are plasma levels.



Table. S19. Primary data supporting Fig. 2.

Fig.2A
DHODH Pfalciparum Human Dog mouse Rat Rabbit
ug/ml Rate (s-1) Rate (s-1) Rate (s-1) Rate (s-1) Rate (s-1 Rate (s-1)
0.0000 10.3| 10.4| 10.0| 12.6 11.9 10.8 13.5 13.7| 126 6.2 55 6.0l 155 15.4 149| 159 152 15.1
0.0004 9.0 9.0/ 93 13.1 12.1| 14.1] 6.1 6.8 6.2 153 14.7 15.7| 15.6] 153 154
0.0012 7.7 8.1 8.1 14.0 12.4| 13.8] 6.3 6.0 6.2 149 14.1 16.8| 15.5| 15.7 14.9
0.0042 6.9 55| 7.7 13.4 13.4| 140 6.7 7.1 6.0 13.8 14.7 16.0| 15.4| 15.6| 155
0.012 4.3 4.4 3.8[ 12.8 12.0 12.0 13.4 12.3| 13.6] 6.6 6.0 7.7 145 13.5 16.6| 15.6| 15.5| 15.7
0.042 2.8 25| 28| 129 11.4 11.4 13.3 13.2| 13.7] 6.2 6.0 59| 136 13.7 14.2| 157 153 153
0.12 1.3 14| 17| 125 12.1 11.2 14.3 14.3| 13.0f 53| 6.1 5.0/ 133 14.7 13.7| 13.1] 139 14.0
0.42 0.89 1.0 1.1] 11.1 12.0 11.4 13.4 12.9( 12.0f 45| 47 4.5 9.3 11.3 94| 13.1] 13.6| 138
1.2 0.67 0.78| 0.83| 11.6 11.7 10.9 11.5 12.3( 109 43| 31 2.7 6.9 6.9 59| 13.0/ 13.5| 135
4.2 0.61 0.54| 0.60( 10.7 10.4 11.0 10.9 8.8 83l 13| 14 1.4 3.1 3.5 3.2| 13.0/ 13.3] 128
12 0.42 0.41] 0.40( 9.9 9.1 8.3 6.9 5.6 5.2| 0.68| 0.63 1.1 1.8 1.9 1.8] 125 12.9 11.8
42 0.21 0.19] 0.20f 75 6.8 6.6 3.9 3.0 2.8| 0.29| 0.30 0.52 1.1 1.0 1.2| 10.9( 10.9| 10.2
Fig.2B P.HalciparumfBHODH
DSM265 DSM450 DSM430
ug/ml Rate (s-1) Rate (s-1) Rate (s-1)
0.0000 10.3 10.4( 10.0| 124 12.5 12.8 12.6 12.8( 12.8
0.0004 9.0 9.0 9.3| 124 12.1 12.7 11.3 12.7( 121
0.0012 7.7 8.1| 8.1 124 11.9 12.3 11.1 10.9] 11.9
0.0042 6.9 55| 7.7 10.7 10.9 11.3 10.0 8.3 9.4
0.012 4.3 4.4 3.8 8.86 9.8 9.7 6.7 5.5 6.8
0.042 2.8 25| 28| 6.48 7.5 7.1 3.4 3.4 3.8
0.12 1.3 14| 1.7] 3.99 4.1 4.5 2.9 3.1 3.1
0.42 0.89 1.0 1.1] 3.73 3.4 3.4 2.3 2.4 2.6
1.2 0.67| 0.78| 0.83] 3.14 3.4 3.0 2.2 2.2 2.2
4.2 0.61| 0.54| 0.60| 2.94 2.8 2.9 1.7 1.6 1.5
12 0.42] 0.41] 0.40| 2.56 2.3 2.3 0.9 0.9] 0.83
42 0.21 0.19] 0.20 1.42 1.3 1.4 0.5 0.4| 0.44
DataFordDSM2650sEheBamesFig.2A
Fig.2C
control|Atq |Art |[Pyr |DSM265
total@arasites 228| 241| 201| 216 214
Parasitemia%) 1.5 1.3 1.1] 15 1.5
Rings{%) 0 0 o[ 0.9 10.7
YTA%) 21.1] 98.8] 2.5| 10.2 87.9
MT(%) 78.9 0 0| 88.9 0
Schizonts@%) 0 0 0 0 0
Pyknotic{%) 0 1.2| 97.5 0 1.4
Fig.2D
time (h) DSM265 10 x IC50 DSM265 100 x IC50 Art Ato Pyr Chl
Ave SD n Ave SD n Ave SD n Ave | SD n Ave SD n Ave | SD n
0 5| 0.32 4 5 0.32 4 5 0.31 4 5| 0.33 4 5 0.31 4 5 0.31 4
24 5.23 0.51 4] 51 0.31 4 0.38 0.38 4 4.77] 0.53 4| 4.05 0.54 4| 2.87| 0.46 4
48 4.43 0.27 4| 4.3 0.44 4 0.19 0.1 4 4.37] 0.32 4 1.9 0.31 4] 0.5 0.24 4
72 2.69 0 4| 2.96 0.69 4 0.14 0 4 3.44| 0.31 4 0.79 0.29 4| 0.06 0 4
96 1.38 0.29 4] 0.94 0.56 4 0.14 0 4 1.49| 0.59 4 0.24 0.12 4| 0.06 0 4
120 1.01 0.29 4| 0.14 0 4 0.14 0 4 0.19 0 4 0.14 0 4| 0.06 0 4




Table. S20. Primary data supporting Fig. 3 (A and B).

Fig. 3A
DSM 265 Atqg
Dose (ug/ml) DMSO 0.0042 0.042 0.42 4.2 0.0018
EEF/10K hepatocytes
158 127 142 133 96 120
174 153 145 160 103 100
180 160 150 183 90 95
Mean 171 147 146 159 96 105
SD 11 17 4 25 7 13
Fig. 3B
DSM 265(pg/ml) mean SEM
0.0000042 100 3.85 3
0.0042 85.9 5.88 3
0.042 85.4 1.37 3
0.42 92.9 8.47 3
4.2 56.4 2.20 3

Data derived from above data for Fig. 3A



Table. S21. Primary data supporting Fig. 5.

A. Freebase Suspension in 0.5% CM C/0.4% Tween 80; Fasted dogs

Plasma Concentration (ug/ml

Dog # 0 0.5 1 1.5 2 3 6 9 12 24 48 72 96 120 144 h

Dog 139 0.005 0.333 0.387 0.380 0.443 0.231 0.2131470 0.137 0.303 0.128 0.221 0.139 0.106 0.107
Dog 140 0.000 0.154 0.255 0.401 0.440 0.414 0.1241410 0.123 0.292 0.027 0.020 0.006 0.003 0.002
Dog 141 0.000 0.186 0.373 0.379 0.309 0.327 0.20513%0 0.161 0.355 0.188 0.233 0.131 0.094 0.121
Dog 142 0.002 0.203 0.314 0.294 0.368 0.188 0.2442340 0.191 0.259 0.058 0.014 0.004 0.000 0.000
Dog 143 0.000 0.106 0.311 0.272 0.297 0.307 0.20716% 0.162 0.226 0.092 0.108 0.074 0.051 0.053
Dog 144 0.000 0.255 0.358 0.287 0.379 0.237 0.1711490 0.162 0.343 0.126 0.104 0.068 0.028 0.028
Dog 139 0.457 0.786 1.080 1.120 0.956 0.809 0.6364590 0.522 0.834 0.346 0.275 0.171 0.080 0.082
Dog 140 0.000 0.343 0.740 0.584 0.495 0.348 0.1651240 0.195 0.129 0.010 0.005 0.000 0.000 0.000
Dog 141 0.178 0.478 0.793 0.766 0.606 0.695 0.3743420 0.317 0.442 0.229 0.153 0.066 0.040 0.040
Dog 142 0.000 0.374 0.452 0.405 0.337 0.170 0.1721300 0.149 0.076 0.011 0.003 0.000 0.000 0.000
Dog 143 0.049 0.462 0.481 0.499 0.489 0.220 0.1201110 0.123 0.094 0.049 0.030 0.011 0.007 0.004
Dog 144 0.002 0.326 _0.454 0.348 0.361 0.535 0.2252310 0.207 _0.122 0.023 _ 0.013_ 0.000 0.000 0.000
Mean 0.058 0.334 0.500 0.478 0.457 0.373 0.238 0.1972040. 0.290 0.107 0.098 0.056 0.034 0.036
sD 0.136 0.184 0.246 0.246 0.181 0.206 0.142 0.1051130. 0.207 0.103 0.100 0.062 0.040 0.045
B. Free base Suspension in 0.5% CMC/0.4% Tween 80; FED dogs

5876419 0.134 0.283 0.383 0.439 0472 0.678 151711. 1.83 140 0913 0.547 0.265 0.225 0.162
1760328 0.003 0.090 0.271 0.571 0.612 0.737 0.7687750 0.822 0.620 0.196 0.063 0.014 0.005 0.002
5872391 0.167 0.295 0.401 0.460 0.529 0.728 1.03351. 1.23 1.12 0.614 0.376 0.161 0.100 0.069
1827384 0.005 0.230 0.371 0.383 0.407 0.400 0.3263450 0.483 0.338 0.147 0.053 0.009 0.005 0.000
5878616 0.013 0.123 0.176 0.208 0.282 0.382 0.408%480 0.425 0.293 0.155 0.093 0.036 0.023 0.015
5888387 _0.025 _0.488 _ 0.496_ 0.393 0.371 0.267 0.1751360 0.110 _0.136 _0.071 _ 0.025__ 0.012 0.010 _0.005
Mean 0.058 0.251 0.350 0.409 0.445 0.532 0.703 0.811817M. 0.651 0.349 0.193 0.083 0.061 0.042

sD 0.073 0.143 0.111 0.119 0.118 0.206 0.504 0.6076260. 0.505 0.337 0.216 0.107 0.088 0.064

C. SDD: 25% DSM265: HPM CAS-M; suspension in Methocel A4M); fasted

Dog 139 0.014 8.86 7.65 5.94 530 435 3.50 2.07 551. 3.73 2.26 3.02 1.270 0.904 0.407
Dog 140 0.013 4.37 7.75 8.07 5.13 2.30 1.98 1.60 701. 2.25 0.63 0.09 0.006 0.001 0.000
Dog 141 0.082 1.46 4.32 3.85 2.29 2.53 1.95 143 321. 3.06 1.56 1.83 0.968 0.523 0.414
Dog 142 0.021 1.02 4.05 5.74 4.66 2.55 2.99 3.44 602. 2.81 1.15 0.48 0.036 0.006 0.001
Dog 143 0.007 4.04 5.77 4.35 3.46 1.87 1.75 1.32 251. 1.12 0.82 1.12 0.410 0.169 0.068
Dog 144 0.010 256 _4.82 270 248 288 180 145681 202 051 _0.23 _0.084_ 0.025 0.006
Mean 0.024 3.72 5.73 5.11 3.89 2.75 2.33 1.89 1.68 2.50.16 1.13 0.462 0.271 0.149

SD 0.028 2.85 1.64 1.89 1.33 0.85 0.73 0.81 0.49 0.9D.66 1.13 0.537 0.368 0.204

D. SDD: 25% DSM265: HPM CAS-M; suspension in Methocel A4M); FED dogs

5876419 0.630 7.01 5.79 460 486 4.60 4.78 6.07 67 7. 4.52 5.38 3.40 1.72 121 0.645
1760328 0.018 8.26 10.90 10.70 9.51 7.22 7.22 6.86.07 3.88 2.18 0.644 0.136 0.021 0.007
5872391 0.260 10.40 8.47 6.67 6.34 5.63 4.88 535.925 4.50 2.62 1.08 0.605 0.305 0.129
1827384 0.066 13.70 11.10 8.12 7.20 5.91 5.22 5.08.77 3.76 1.89 0.602 0.101 0.022 0.009
5878616 0.052 5.39 7.42 6.87 6.02 5.06 3.32 2.67 39 3. 2.45 1.42 0.520 0.266 0.121 0.047
5888387 0.044 293 313 _ 319 431 713 565 410922 205 0.88 0.159 _ 0.038 _ 0.013  0.006
Mean 0.178 7.95 7.80 6.69 6.37 5.92 5.18 5.01 5.12 3.52.40 1.07 0.478 0.282 0.140

SD 0.238 3.79 3.06 2.64 1.85 1.07 1.27 1.48 1.76 1.04.58 1.18 0.641 0.468 0.252





