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Supplementary Discussion

Sequence comparison of Plasmodium GS with GS of other organisms

Glutamine synthetase (GS) has evolved as three distinct types - I, IT and III. GS I and GS III
enzymes exist as dodecamers and are predominantly present in bacteria and archaea. GS II
enzymes are decamers that are commonly present in eukaryotes including humans and plants.
The existence of more than one type of GS and multiple isoforms of a particular type in
different organisms is also known (Supplementary References 1-4). The sequence length of
GSI is close to 470 amino acids whereas, GS II and III are around 370 and 700 amino acids,
respectively (Supplementary Reference 5). GS I can be classified into Io. and I based on the
regulatory mechanisms. GS If has a characteristic ~25 amino acid insertion representing 146-
170 residues in StGS (149-176 residues in MtGS and 155-180 residues in HpGS) and an
adenylylation site with a conserved tyrosine residue (NLY3DLP in case of StGS and
DLY*%ELP in case of MtGS) (Fig. 1a) that are absent in type Ioe GS (Supplementary Fig. 1a).
Despite having a 25-amino acid insertion, HpGS lacks the tyrosine residue that undergoes
adenylylation (Supplementary Reference 3) and is replaced with phenylalanine (NLF*’KLT)
(Fig. 1a). Although Plasmodium GS shows ~50% similarity and ~30% identity with bacterial
type I GS, it can neither be classified as la nor If. Further, bottom-up structural proteomics
performed with near-atomic-resolution cryo-electron microscopy (cryoEM) for the sucrose
gradient fraction of Pflysates with an ab initio cryolD program has identified parasite GS as a

type I enzyme with a classical dodecameric structure (Supplementary Reference 6).
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Multiple sequence alignment of Oryza sativa (Os) and human (Hu) type II GS with
Plasmodia GS. The absence of long C-terminal extension in type II GS is highlighted in yellow
box. Identical residues across the species are highlighted with black asterisks. [dentical residues
within type II GS are highlighted with green asterisks. The sequence alignment was performed
with Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/).




The alignment of parasite GS with GS II of human and Oriza sativa shows around 28%
similarity and 16% identity. The presence of the long C-terminal extension protruding from
each subunit and entering the second hexamer (Supplementary Reference 7) that is
characteristic of GS 1 dodecamers including Plasmodia GS is absent in GS II. Similar
alignment with GS III of Ruminococcus albus and Bacteroides fragilis shows around 25%
similarity and 14% identity, and the signature motifs reported for GS III (Supplementary
Reference 8) are absent in Plasmodia GS. Thus, parasite GS belongs to a unique type I enzyme

of prokaryotic origin.
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Multiple sequence alignment of Bacteroides fragilis (Bf) and Ruminococcus albus (Ra)
type III GS with Plasmodia GS. The signature motifs and the additional stretches present in
type III GS are highlighted in yellow and brown boxes, respectively. Identical residues across
the species are highlighted with black asterisks. Identical residues within type III GS are
highlighted with green asterisks. The sequence alignment was performed with Clustal Omega
(https://www.ebi.ac.uk/Tools/msa/clustalo/).

Conditional knockdown of PfGS

In addition to conditional knock sideways, we attempted for conditional knockdown of PfGS
by two independent approaches: fusing HA-tagged destabilization domain (DD) at the N-/C-
terminus of PGS for Shield-1-based proteosomal degradation and introducing glmS ribozyme
in the 3’-UTR of PfGS for glucosamine inducible ribozyme activation (Supplementary
Reference 9). We could only succeed in generating the transgenic parasites (PfGSH4-PP) having

HA-tagged destabilization domain (DD) at the C-terminus of PfGS (Supplementary Figure 5a).
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The integration was confirmed by performing PCR analyses for the genomic DNA and RNA
isolated from PfGSHA-PD parasites (Supplementary Figure 5b.c). Western analysis carried out
with GS antibody showed the expression of 81 kDa fusion protein in PfGSHAPP parasites
(Supplementary Figure 5d). As observed for PGSKS parasites, PAGSHAPP parasites displayed
a compromised growth in RPMIP#" medium. With respect to the parental P/3D7 strain, there
was almost 50% reduction in parasite growth (Supplementary Figure 5¢). Further, PfGSHA-DD
parasites failed to grow in RPMI#"" medium and no viable parasites could be detected after 24
h of glutamine removal. To rule out the emergence of any viable parasite at a later point of
time, PAGSHA-PD parasite cultures maintained continuously in RPMI#" medium were examined
for three weeks. These results once again confirmed that the intervention of endogenous PfGS
activity affects parasite growth, and Hb-derived and/or extracellular glutamine are inadequate
for the optimal growth of Pf. However, PAGSHAPD transgenic parasites did not support Shield-
1-based GS knockdown and there was no significant decrease in the GS-HA-DD levels after
removing Shield-1. In agreement, the growth of PfGSHAPD parasites did not change
significantly after the removal of Shield-1. This was verified for a prolonged duration of Shield-
1 removal and normalizing the decrease in the parental Pf3D7 parasite growth that happens
due to Shield-1 addition. We feel that the complex dodecameric structure of PfGS and its
abundant expression in the asexual stages probably limit the exposure of DD for proteosomal
degradation and Shield-1 binding. In case of conditional knock sideways, the high expression
of plasma membrane-targeting Lyn-FRB-mCherry driven by episomal plasmid could have
helped to successfully mislocalize PfGS. Since the bifunnel active site is formed by the adjacent
monomers of upper and lower hexamers, Lyn-targeting to the plasma membrane through
FKBP-FRB interaction between GS-FKBP-GFP and Lyn-FRB-mCherry might have disrupted

the oligomer formation resulting in the loss of GS activity.
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Supplementary Figure 1: Sequence and structural analysis of Plasmodia GS. a, Alignment
of GS la (Thermotoga maritima (Tm) and Bacillus subtilis (Bs)) with GS 1B (St, Mt and Hp).
The absence of ~25 amino acid insertion in type Io. GS is highlighted in yellow box. Identical
residues across the species are highlighted with black asterisks. The sequence alignments were



performed with  Clustal Omega (https:/www.ebi.ac.uk/Tools/msa/clustalo/). b,
Superimposition of Pf, Pv and Pb GS monomers with MtGS monomer. Plasmodia GS are
shown in cyan and MrGS is shown in wheat colors. Plasmodia GS-specific peptide inserts are
represented in blue (Insert 1) and red (Insert 2). ¢, Sequence comparison of GS from the phylum
Apicomplexa. GS sequences of Hepatocystis Sp.(HEP_00472600; PlasmoDB), Babesia
microti (BMR1 _03g00626; PiroplasmaDB), Cryptosporidium parvum (cgd6 4570;
CryptoDB), Gregarina niphandrodes (GNI _119090; CryptoDB), Eimeria falciformis
(EfaB_ MINUS 15576.g1336; ToxoDB), Cystoisospora suis (CSUI 003150; ToxoDB),
Besnoitia besnoti (BESB_007290; ToxoDB), Toxoplasma gondi (TGGT1 _273490; ToxoDB)
and Neospora caninum (Ncaninum_LIV_000051800; ToxoDB) are aligned with PfGS using
SeaView Version 3.2 (http://pbil.univ-lyon|.fr/software/seaview3). The peptide inserts 1 and
2 are absent in the GS of other apicomplexan parasites except for Hepatocystis sp. that has
similar peptide inserts like Plasmodia.
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Supplementary Figure 2: Kinetic characterization and metal ion cofactor requirement of
rPfGS and rPbhGS. a, Lineweaver-Burk plots showing Vma and Kn values of rPfGS for
glutamate, ammonia and ATP. b, Lineweaver-Burk plots showing Viax and K values of tPbGS
for glutamate, ammonia and ATP. Ve and Kn values (mean + SD) were derived from
Lineweaver-Burk plots and represent at least three different protein preparations. rPfGS and
rPbGS showed K values of 0.73 + 0.21 and 1.87 + 0.49 mM for glutamate, 0.53 + 0.18 and
0.83 + 0.16 mM for ammonia and 0.75 + 0.14 and 1.35 + 0.28 mM for ATP, respectively. The
K values of glutamate for parasite GS are comparable with the values reported for St (~2.1
mM), Mt (~3 mM), E. coli (~5.5 mM), Arabidopsis (~0.67 mM) and human GS (~3.5 mM).

Specific activity = 1.12 * 0.17 pmol mg-'min-!
Catalytic efficiency (Kcat/Km) = 1.92 * 0.29 x10* M-S
Turnover Number (Kcat) = 14.02 + 0.61 S

Vinax= 0.43 * 0.17 ymol mg-'min"!

_ Vinax=0.612 0.16 ymol mg*'min!

7

80.0- 25.0
PN Km=0.53+0.18 mM PN Km=0.75£0.14 mM
£ £ 20.0
£ 60.0 £
E’ ?15.0-
S 40.0 S
£ £ 10.0-]
= =
20.0-1
= 2 50 §
r T T T T 1 r T T T T 1
400 00 100 200 300 400 500 20 00 20 40 60 80 100
1/Ammonia (mM) 1/ATP (mM)
Specific activity = 1.35 * 0.47 pmol mg“'min”'
Catalytic efficiency (Kcat/Km) = 0.96 * 0.33 x10* M-'S"!
Turnover Number (Kcat) = 17.95 * 1.62 S
120,04 Vmax=0.33 £0.16 umol mg'min”! 300, Vmax=0.55%0.24 ymol mg'min”!
~ Km=0.83%0.16 mM ~ Km=1.35%0.28 mM
' 100.04 ' 25.0-
E E
o 80.07 o 2007
£ 1S i
5 6007 3 1507
£ £
2 40.01 2 10.0
>
2 20.04 = 5.0+
T T T T T 1 T T T T T 1
400 00 100 200 300 400 500 20 00 20 40 60 80 100
1/Ammonia (mM) 1/ATP (mM)
e f
TE.Coll fE: coli -8~ E. coli GS + MnCl
M GS M GS 2
J M T 8.07 & E. coli GS + MgCl,
180 £
137 >
£ 6.0
116 3 >
91
£
66 o =2
- 2 404
51 S
45 =
42 <
35 B
35 £ 2.0
[%]
@
-3
25 27 7]
0.0 P T 1
0.1 1.0 10.0 100.0

Metal Cofactor Concentration (mM)



This is also the case for the K values of ammonia and ATP (Supplementary References 10-
14). The specific activities of rPfGS and rPhGS were determined at saturating concentrations
of the substrates. The Kcu/Km values of parasite GS are comparable with the values reported
for E. coli type I GS (2.8 x 10* M"'S!) and Arabidopsis type 11 GS (6.5 x 10° M''S1)
(Supplementary References 13,15). ¢, Specific activities of rPfGS and rPbGS obtained with
different concentrations of MgCl> and MnCl.. The data represent mean + SD from three
different experiments. d, Coomassie gel picture of purified rE.coli GS. Lane M: Protein
molecular weight marker (kDa). e, Western analysis of purified rE.coli GS with his-tag
antibody. Lane M: Protein molecular weight marker (kDa). For d and e, n = 3 independent
experiments. f, Specific activity of rE.coli GS obtained with different concentrations of MgClz
and MnCl,. The data represent mean + SD from three different experiments. For (a,b,c,f),
individual data points are shown with the respective light shaded colors. Source data are
provided as a Source Data file.
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Supplementary Figure 3: Feedback inhibition of Plasmodia GS, effect of urea and salt on
ALirPfGS activity, MD simulations of ALPfGS, and ALiLrPfGS activity. a, Feedback
inhibition of rPfGS in the presence of MnClzat 1 mM and 5 mM concentrations of amino acids
and AMP. b,c, Feedback inhibition of rPbGS at 1 mM and 5 mM concentrations of amino acids
and AMP in the presence of MgCl> and MnCly, respectively. “6AAs” represents mixture of all
the six amino acids. For “6AAs” of 5 mM concentration, tryptophan alone was used at 2.5 mM
concentration because of its limited solubility and the rest were used at 5 mM concentration.
For a-c, percentage of activities (mean + SD) with respect to control (without feedback
inhibitor) are shown. n = 3 independent protein preparations. (n.s - not significant, *P<0.05,



**P<0.01, unpaired t-test; two-sided). d, DNA sequencing confirmation for ALirPfGS and
ALrPfGS plasmids. Amino acids corresponding to the DNA sequence are shown and inverted
red triangles indicate the deleted portions. e, Coomassie gel pictures of rPfGS, AlirPfGS and
AlLrPfGS expressed and purified from E. coli. Lane M: Protein molecular weight marker (kDa).
n =3 independent experiments. f,g, Effect of urea and NaCl on ALirPfGS activity, respectively.
Percentage of activity (mean + SD) with respect to control (without urea or NaCl) is shown for
the respective enzymes. n = at least 3 independent protein preparations (n.s - not significant,
unpaired t-test; two-sided). h, Cy, backbone RMSD values of PGS and AI:PfGS with respect
to their starting structures in MD simulations performed for 100 ns. i, Residue-wise comparison
of RMSF for PGS and ALP/GS. j, Number of hydrogen bonds in MD simulations of PfGS
and A2PfGS. k, SASA of PfGS and APfGS in MD simulations. For h-k, MD simulations
were performed with four subunits - two each from upper and lower hexamers. I, Coomassie
gel picture of AlilrPfGS expressed in E. coli and purified using Ni>*-NTA resin. Lane M:
Protein molecular weight marker (kDa). n = 3 independent experiments. HPLC chromatogram
of enzyme assay performed with AlilorPfGS is shown below. Lack of enzyme activity in
AlilrPfGS was also verified with MnClz and for a prolonged duration of 6 h. n =3 independent
protein preparations. Source data are provided as a Source Data file.
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Supplementary Figure 4: Purification of rPfGS-FKBP-GFP and growth

analysis of

Pf3D7, PAGSKS and PGS KS™ym parasites. a, Coomassie gel picture (left) of rPfGS-FKBP-
GFP expressed in E. coli and purified using Ni**-NTA resin. Lane M: Protein molecular weight
marker (kDa). Black arrow represents the purified rPfGS-FKBP-GFP (~120 kDa). Since there
were a few additional protein contaminants, 60% of the total protein estimated for the purified
fraction was used to calculate the specific activity in the enzyme assays. Western analysis
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(right) of rPfGS-FKBP-GFP with anti-his tag antibodies. rPfGS was used as control. n = 2
independent experiments. b, HPLC chromatogram of rPfGS-FKBP-GFP enzyme assay
showing the less formation of glutamine. ¢, Giemsa-stained images of Pf3D7 parasites
maintained continuously in RPMI#" medium. Images were captured using 100x objective.
Scale bar = 5 uM. d, In vitro growth assessment of Pf3D7 parasites in RPMI€" medium. The
multiplication rate for each cycle was calculated based on the parasitemia determined by FACS
for that particular cycle with respect to the previous cycle. Relative multiplication rates (mean
+ SD) for the respective cycles were determined by dividing the -Gln multiplication rate by
+GIn multiplication rate. n = 3 different experiments. e, Representative Giemsa-stained images
of PA3AD7, PfGSKS and PfGSKS™yn parasites on various days. Images were captured using
100x objective. Scale bar = 5 uM. n = 3 independent experiments. f, Percentage of parasitized
RBCs (mean + SD) showing mislocalization of GS in PAGSKStLyn*Rapa cyjtures. Parasitized
RBCs from 100 different fields were examined using 100x objective for GS mislocalization. n
= 4 independent experiments. g, Effect of rapamycin on asexual stage growth of Pf3D7 and
PfGSKS parasites in RPMI"2" medium. (mean + SD; n.s - not significant, Two-way ANOVA).
n = 3 independent experiments. h, Western analysis of GS mislocalization in PfGSKSLyn
parasites after 48 h of rapamycin treatment. n = 2 independent experiments. i, GS activity in
the total lysate, cytosol and membrane fraction of PAGSKS™yn parasites. n = 3 independent
experiments. The data represent mean + SD. j, Effect of rapamycin on gametocyte maturation
of Pf3D7 parasites in RPMIP2" medium. n = 2 independent experiments. The data represent
mean values. Rapa - rapamycin. Source data are provided as a Source Data file.
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Supplementary Figure 5: Conditional knockdown of GS in Pf, differential inhibition of
Pf and Pb parasites by MSO and PPT in RPMI*#" and in vitro metabolic labelling of Pf
cultures in RPMI®#" medium. a, Schematic representation of the recombination approach
followed to generate PfGSHAPD parasites. b, Genomic DNA PCR confirmation for PAGSHA-PD
parasites. Lane 1 and 4: 1.83 kb product amplified with GS-specific forward and 3> UTR-
specific reverse primers to confirm the loci-specific integration. Lane 2 and 5: 1.86 kb product
amplified with GS-specific forward and HA-specific reverse primers to confirm the in-frame
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fusion. Lane 3 and 6: 2.2 kb product amplified with GS-specific forward and DD-specific
reverse primers to confirm the in-frame fusion. Lane M: 1 kb ladder. ¢, RT-PCR confirmation
for PAGSHA-DD parasites. Lane 1 and 3: 1.63 kb product amplified with GS-specific forward and
reverse primers. Lane 2 and 4: 2.07 kb product amplified with GS-specific forward and DD-
specific reverse primers. Lane M: 1 kb ladder. d, Western blot detection of GS-HA-DD fusion
in PGSHA-DD parasites. Upper panel: Detection of 81 kDa fusion protein in PfGSHA-PP parasites
with PGS antibody in the presence and absence of Shield-1. Lower panel: Parasite GAPDH
as a loading control. For b-d, n = 3 independent experiments e, Asexual stage growth analysis
of Pf3D7 parasites in RPMIP#" and PAGSHA-PP parasites in RPMI"#" and RPMI#" medium.
(mean + SD; ***P<(0.001, Two-way ANOVA). n = 5 independent experiments. f, Effect of
MSO on in vitro cultures of Pfin RPMI’¢", n = 4 independent experiments. g, Effect of PPT
on in vitro cultures of Pfin RPMI’#" n = 3 independent experiments. h, Effect of MSO and
PPT on in vitro single-cycle cultures of Ph maintained in RPMI#", n = 3 independent
experiments. Growth assessment was carried out based on *H-hypoxanthine uptake and
verified by Giemsa-stained smears. For a-c, the data (mean + SD) represent percentage of
growth with respect to the control. i, /n vitro metabolic labelling of Pf cultures for 12 h with
[*°S]-Methionine and -Cysteine in RPMIP#" medium. Percentage of inhibition (mean + SD)
observed for MSO and PPT with respect to solvent control is shown. n = 3 independent
experiments. j, SDS-PAGE analysis of protein labelling for Pf proteins. Phosphorimager scan
was performed after overnight exposure. n = 2 independent experiments. Source data and
silver-stained gel representing phosphorimager scan are provided as a Source Data file.
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PF3D7_0503400 actin-depolymerizing factor 1
PF3D7_1029600 adenosine deaminase
PF3D7_1020900 ADP-ribosylation factor 1
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PF3D7_1412300 nuclear transport factor 2
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PF3D7_1352500 thioredoxin-related protein
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PF3D7_1323100 60S ribosomal protein L6, putati
PF3D7_1004000 60S ribosomal protein L13, putative
PF3D7_0520000 40S ribosomal protcin $9, putative
PF3D7_0415900 60S ribosomal protein L15, putative
PF3D7_1421200 40S ribosomal protein S25
PF3D7_1105400 408 ribosomal protein S4, putative
PF3D7_0719600 60S ribosomal protein L1la, putative
PF3D7_1308300 40S ribosomal protein 27
PF3D7_1144000 408 ribosomal protein S21
PF3D7_1341200 60S ribosomal protein L18, putative
PF3D7_0813900 40S ribosomal protein S16, putative
PF3D7_1130200 608 ribosomal protein PO
PF3D7_1447000 408 ribosomal protein S5
PF3D7_1126200 408 ribosomal protein S18, putative
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Supplementary Figure 6: Proteomic analysis of MSO-treated Pf3D7 parasites. a, List of
downregulated proteins in MSO-treated Pf3D7 parasites. The list excludes asparagine-rich
proteins that are provided in Fig. 9j. Pf3D7 cultures synchronized for late rings were treated
with 50 uM MSO for 12 h. Proteins identified in both the untreated controls of two independent
experiments and either undetectable or significantly downregulated (>1.5 fold) in MSO-treated
Pf3D7 parasites are represented. b, List of upregulated proteins in MSO-treated Pf3D7
parasites. Proteins significantly upregulated (>1.5 fold) in both the MSO-treated parasites of



two independent experiments and/or undetectable in the untreated controls are represented.
Asparagine-rich proteins are highlighted with asterisks. Proteins that contained >10%
asparagine or at least one asparagine repeat containing 5 or more asparagine residues were
considered as asparagine-rich.
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Supplementary Figure 7: Assessment of RNA synthesis and nucleotide levels in Pf
cultures treated with MSO. a,b, Assessment of RNA synthesis by 3*P-orthophosphoric acid
radiolabelling and protein synthesis by [**S]-Methionine and -Cysteine radiolabelling for Pf
ring (a) and trophozoite (b) stages, respectively. MSO treatment was performed for 12 h in
RPMI#" medium. For a and b, phoshorimager scans of RNA transferred from 1.2% agarose
gel to nylon membrane and proteins resolved in 10% SDS-PAGE are shown after overnight
exposure. In addition, the percentage of inhibition (mean + SD) for total 3P and 3°S counts of
radiolabelled RNA and proteins, respectively, in MSO-treated cultures with respect to solvent
control are shown. (¥*P<0.05, **P<0.01, ***P<0.001, unpaired t-test; two-sided). n = 3
independent experiments. ¢, Assessment of nucleotide levels in Pf cultures treated with MSO.
Pf3D7 cultures synchronized for late rings were treated with 50 uM MSO for 12 h. Nucleotides
were extracted and mass spectrometry analyses were performed. Peak areas (mean + SEM)
obtained for the respective nucleotides are shown. (n.s - not significant, unpaired t-test; two-
sided). n = 3 independent experiments. Source data and silver-stained gels representing
phosphorimager scans are provided as a Source Data file.
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Supplementary Figure 8: Assessment of glutathione synthesis, and OA, GlcN and Asn
supplementation. a, Percentage of Pf growth inhibition with respect to untreated control for
25 and 100 uM concentrations of MSO in the presence and absence of different concentrations
of OA and GIcN. n = 4 independent experiments. (mean + SD; *P<0.05, **P<0.01,
*¥#%P<0.001, Two-way ANOVA). b, Percentage of Pf growth inhibition with respect to
untreated control for 25 and 100 pM concentrations of MSO supplemented with the
combination of OA and GIcN. n = 3 independent experiments. (mean + SD; *P<0.05, Two-
way ANOVA). Growth assessment in RPMI#" medium was carried out for 24 h and 48 h. The
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supplementation experiments were carried out with less MSO concentrations since the purpose
was to check the restoration of parasite growth. ¢, Total glutathione levels in MSO-treated Pf
parasites. MSO treatment was carried out for 12 h in RPMI#"" medium. d, Total glutathione
levels in POPW'T and PbGSKO parasites. Parasites predominantly in trophozoites were isolated
from infected Balb/c mice. Parasitemia and the total number of infected RBCs were
determined. n=3. (mean + SD; n.s - not significant, unpaired t-test). e, Percentage of Pf growth
inhibition with respect to the untreated control for 25 and 250 uM MSO in the presence and
absence of 5 mM asparagine in RPMI#"" medium. n = 3 independent experiments. (mean + SD;
n.s - not significant, unpaired t-test). f, Effect of asparagine supplementation on the asexual
growth of PfGS®S parasites in RPMI#" medium and PfGSKS*Iyn parasites in RPMIPen
medium. (mean + SD; n.s - not significant, Two-way ANOVA). Rapa - rapamycin. n = 3
independent experiments. OA - orotic acid; GIcN — glucosamine; Asn - asparagine. Source data
are provided as a Source Data file.
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Supplementary Figure 9: Effect of MSO and PPT on Pfand Py clinical isolates and ART-
resistant PfCam3.IR5¥T strain in RPMI?2", a, Effect of MSO on in vitro growth of Pf(n=7)
and Pv (n=6) clinical isolates in RPMI’#"", b, Effect of PPT on in vitro growth of Pf (n=7) and
Pv (n=6) clinical isolates in RPMI#", Growth assessment was carried out based on *H-
hypoxanthine uptake and verified by Giemsa-stained smears. ¢, Effect of ART/DHA and MSO
combination on the growth of ART-resistant PfCam3.I1?%5*T parasites in RSA performed with
RPMI’#" medium. Percentage of growth inhibition of ART/DHA and MSO combination
treatment was determined at 96 h with respect to ART/DHA-treated parasites. Percentage of
growth inhibition of MSO treatment alone was determined at 96 h with respect to untreated
parasites. ART/DHA and MSO exposures were carried out for 6 h at ring stages. d, Effect of
ART/DHA and PPT combination on the growth of ART-resistant PfCam3.I®*T parasites in
RSA performed with RPMIPe" medium. Percentage of growth inhibition of ART/DHA and
PPT combination treatment was determined at 96 h with respect to ART/DHA-treated
parasites. Percentage of growth inhibition of PPT treatment alone was determined at 96 h with
respect to untreated parasites. ART/DHA and PPT exposures were carried out for 6 h at ring
stages. Growth assessment was carried out based on *H-hypoxanthine uptake and verified by
Giemsa-stained smears and flow cytometry. n = 3 independent experiments. (mean + SD;
*P<0.05, **P<0.01, ***P<0.001, Two-way ANOVA). Source data are provided as a Source
Data file.
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