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Supplementary Fig 1 CRISPR/Cas9-based engineering of the NF54/AP2-G-mScarlet/CK2a-GFP
parasite line. Left: Schematic maps of the WT pfck2a locus, the CRISPR/Cas9 suicide and donor
plasmids (pBF-gC_ck2a_tag and pD_ck2a-gfp) used to generate the NF54/AP2-G-mScarlet/CK2a-GFP
parasite line and the modified pfck2a locus after editing (the modified pfap2-g-mScarlet locus in
NF54/AP2-G-mScarlet parasites (Brancucci et al., manuscript in preparation) is schematically depicted
in brackets) (bottom). A schematic illustrating a donor plasmid concatamer integration event by double-
crossover recombination is shown in the box below (for simplicity integration of a tandem assembly is
shown). Names and relative binding sites of the primers used for diagnostic PCRs are indicated. Right:
PCRs performed on gDNA of NF54/AP2-G-mScarlet/CK2a-GFP parasites confirm correct tagging of
the pfck2a gene (PCR reactions: 2 F-2 R, 3 F-3 R, 2 F-3 R) and donor plasmid concatamer
integration in a subset of parasites in the population (PCR reactions: 3 F-1 R and 1 _F-4 R). PCRs

performed on gDNA of NF54 WT parasites serve as control.
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Supplementary Fig 2 CRISPR/Cas9-based engineering of the NF54/AP2-G-mScarlet/CK2a-
GFPDD parasite line and full-size Western blot of the blot section shown in Fig. 2. a Left: Schematic

maps of the WT pfck2a locus, the CRISPR/Cas9 suicide and donor plasmids (pY-gC ck2a_tag and



pD_ck2a-gfpdd) used to generate the NF54/AP2-G-mScarlet/CK2a-GFPDD parasite line and the
modified pfck2a locus after editing (the modified pfap2-g-mScarlet locus in NF54/AP2-G-mScarlet
parasites (Brancucci et al., manuscript in preparation) is schematically depicted in brackets) (bottom).
A schematic illustrating a donor plasmid concatamer integration event by double-crossover
recombination is shown in the box below (for simplicity integration of a tandem assembly is shown).
Names and relative binding sites of the primers used for diagnostic PCRs are indicated. Right: PCRs
performed on gDNA of NF54/AP2-G-mScarlet/CK2a-GFPDD parasites confirm correct tagging of the
pfck2o gene (PCR reactions: 2 F-2 R, 3 F-3 R). The PCRs also detected donor plasmid concatamer
integration in all parasites in the population (PCR reactions: 2 F-1 R and 1_F-3_R), explained by the
lack of a PCR product spanning the full modified locus (PCR reaction: 2_F-3 R). PCRs performed on
gDNA of NF54 WT parasites serve as control. b Full-size Western blot showing expression of PfCK2a-
GFPDD in NF54/AP2-G-mScarlet/CK2a-GFPDD schizonts cultured in presence (+Shield-1) and
absence (-Shield-1) of Shield-1. Parasites were split (+Shield-1) 40 hours before sample collection.
Protein lysates derived from an equal number of parasites were loaded per lane. The membrane was first
probed with a-GFP antibodies (left) and subsequently with a-GAPDH control antibodies (right). MW

PfCK2a-GFPDD = 78.7 kDa, MW loading control PfGAPDH = 36.6 kDa.
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Supplementary Fig 3 Full-size Western blots of the blot sections shown in Fig. 1 and of cytoplasmic
and nuclear protein fractions. a Full-size Western blot showing expression of PfCK2a-GFP in
NF54/AP2-G-mScarlet/CK2a-GFP parasites at several time points during the IDC. Protein lysates
derived from an equal number of parasites were loaded per lane. The membrane was first probed with
a-GFP antibodies (left) and subsequently with a-GAPDH control antibodies (right). b Full-size Western
blot showing expression of PfCK2a-GFP in early ring stage parasites (0-6 hpi) (three-fold higher amount
of lysate loaded compared to panel a). The membrane was first probed with a-GFP antibodies (left) and
subsequently with a-GAPDH control antibodies (right). ¢ Full-size Western blot showing PfCK2a-GFP
expression in nuclear and cytoplasmic extracts of NF54/AP2-G-mScarlet/CK2a-GFP parasites. The

membrane was first probed with o-GFP antibodies (left) and subsequently with a-GAPDH control



antibodies (center). After stripping off the a-GFP/a-GAPDH and secondary antibodies, the membrane
was re-probed using a-HP1 control antibodies. Nuclear and cytoplasmic protein extracts derived from
the same parasite sample and equal proportions of both extracts were loaded. C, cytoplasmic extract; N,
nuclear extract. MW PfCK2a-GFP = 66.8 kDa, MW loading control PFGAPDH = 36.6 kDa, MW PfHP1

=31 kDa.
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Supplementary Fig 4 Gating strategy of flow cytometry data obtained from parasite
multiplication assays. Representative flow cytometry plots of an infected (top frame; NF54/AP2-G-
mScarlet/CK2a-GFPDD +Shield-1) and an uninfected RBC control sample (bottom frame) on the first
day of the multiplication assay are shown. The first plot (top left) for both samples shows the gate set to
remove small debris (smaller than cell size), keeping the “cells” used for further gating. The “cells”
population was gated to remove doublets (single measurement events consisting of two cells), keeping
“singlets” used for further gating (top right). Finally, SYBR green fluorescence intensity was used to
separate uninfected from infected RBCs (bottom left). The numbers indicate the percentage of cells
included in the infected RBC or “parasites” gate, directly reflecting the parasitaemia of the sample. This

gating strategy was applied to the flow cytometry data shown in Figs. 2b and 4c.
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Supplementary Fig 5 Sexual commitment rates of NF54/AP2-G-mScarlet/CK2a-GFPDD
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parasites and full-size Western blot of the blot section shown in Fig. 3b. a Relative sexual
commitment rates of parasites cultured in serum-free medium either in presence (—SerM/CC) or absence
(-SerM) of 2 mM choline chloride '. Parasites cultured in presence (+Shield-1; turquoise) or absence (-
Shield-1; grey) of Shield-1 are compared. Parasites were split (+Shield-1) at 0-6 hpi, transferred to —
SerM or —SerM/CC medium conditions at 18-24 hpi and sexual commitment rates were assessed in the
progeny at 18-24 hpi by quantifying AP2-G-mScarlet-positivity among all iRBCs (Hoechst-positive
cells) by high content imaging (>3,000 iRBCs counted per experiment). The mean +SD of three
biological replicates is shown. Data points for individual replicates are represented by open squares. ns,
not significant (paired two-tailed Student’s t test). CR, commitment rate. b Full-size Western blot
showing expression of PfCK2a-GFPDD in NF54/AP2-G-mScarlet/CK2a-GFPDD stage V gametocytes
cultured in presence (+Shield-1) and absence (-Shield-1) of Shield-1. Parasites were split (=Shield-1) at
0-6 hpi, transferred to —SerM at 18-24 hpi to induce sexual commitment and subsequently cultured in
presence or absence of Shield-1 until stage V gametocytes were obtained. From the ring stage progeny
(asexual/sexual ring stages) until day six of gametocytogenesis, parasites were cultured in presence of
50 mM GlcNAc to eliminate asexual parasites. Protein lysates derived from an equal number of parasites
were loaded per lane. The membrane was first probed with a-GFP antibodies (left) and subsequently
with a-GAPDH control antibodies (right). MW PfCK2a-GFPDD = 78.7 kDa, MW loading control

PfGAPDH = 36.6 kDa.
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Supplementary Fig 6 CRISPR/Cas9-based engineering of the NF54::DiCre/CK20_cKO parasite
line. a Left: Schematic maps of the WT pfck2o locus, the CRISPR/Cas9 suicide and donor plasmids

(pBF-gC_ck2a_tag and pD_ck2a-cKOI) used for the transfection of NF54::DiCre parasites”* and the
10




modified pfck2a locus after editing. Right: Schematic maps the pfck2a-gfp-loxP locus, the
CRISPR/Cas9 suicide and donor plasmids (pHF-gC ck20-cKO and pD ck2a-cKO?2) used for the
transfection of NF54::DiCre/CK2a_cKO1 parasites and the modified pfck2o locus after editing,
resulting in the generation of the NF54::DiCre/CK2a_cKO parasite line. The schematic map in the
dashed box below shows the pfck2a locus after DiCre-mediated excision of the pfck2a-gfp gene. The
schematic map in the box at the bottom illustrates a pD_ck2a-cKOI donor plasmid concatamer
integration event by double-crossover recombination (for simplicity integration of a tandem assembly
is shown). Names and relative binding sites of the primers used for diagnostic PCRs are indicated. b
Left: PCRs performed on gDNA of NF54::DiCre/CK20_cKO parasites treated with DMSO confirm
correct editing of the locus (PCR reactions: 4 F-4 R, 3 F-3 R, 4 F-3 R) and reveal integration of
pD_ck2a-cKO1 donor plasmid concatamers in a subset of parasites in the population (PCR reactions:
2 F-1 Rand 1 F-3 R). Center: Control PCRs performed on gDNA of NF54 WT parasites. Right: PCRs
performed on gDNA of NF54::DiCre/CK2a_cKO parasites treated with RAPA at 0-6 hpi for four hours
and harvested 40 hours later (40-46 hpi) confirm successful excision of the pfck2a-gfp gene upon action
of the DiCre recombinase (PCR reactions: 4 F-4 R, 3 F-3 R, 4 F-3 R). Donor plasmid concatamer
integration events were still detectable suggesting that DiCre-mediated excision was not 100% efficient
(PCR reactions: 2 F-1 R and 1 _F-3_R). However, these parasites were of very low abundance since
even seven days after RAPA treatment no viable parasites were observed (Fig. 4). RAPA, rapamycin. ¢
Full-size Western blot of the blot sections shown in Fig. 4. Full-size Western blot showing expression
of PfCK2a-GFP in PfCK2a-GFP KO (RAPA) and control (DMSO) schizonts. Parasites were split and
exposed for four hours to either RAPA or DMSO 40 hours before sample collection. Protein lysates
derived from an equal number of parasites were loaded per lane. The membrane was first probed with
a-GFP antibodies (left) and subsequently with a-GAPDH control antibodies (right). MW PfCK2a-GFP

= 66.8 kDa, MW loading control PfGAPDH = 36.6 kDa. RAPA, rapamycin.
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Supplementary Fig 7 Parasite progression through schizogony and merozoite egress and invasion
in NF54::DiCre/CK20-GFP KO (RAPA) and control (DMSO) parasites. a Flow cytometry time
course experiment showing parasite progression through schizogony as determined by quantifying the
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increase in genome content based on SYBR Green intensity (x-axis). Parasites were split at 0-4 hpi and
treated for four hours with either RAPA (red) or DMSO (blue) before sampling five consecutive time
points from 20-24 hpi (late ring stages) to 44-48 hpi (mature schizonts) in generation 1 and one ring
stage time point in the subsequent progeny (generation 2). Numbers indicate total parasitaemia. Two
independent time course experiments are shown. Note that for replicate 2 the parasitaemia has been
diluted 1:5 prior to schizont rupture (1:5 dil.). hpi, hours post-invasion. b Flow cytometry experiment
showing merozoite egress as determined by quantifying the percentage of schizont-infected RBCs based
on SYBR reen intensity. Parasites were split at 0-4 hpi, treated for four hours with either RAPA or
DMSO and exposed to C2 from 36-40 hpi onwards. Sampling was performed at 50-54 to 54-58 hpi from
C2-arrested populations (RAPA, orange; DMSO, purple) and 45-90 min after release from C2-mediated
developmental arrest (RAPA, red; DMSO, blue). Numbers indicate total schizontaemia. The relative
reduction in schizontaemia after release from C2-mediated arrest compared to the C2-arrested control
is shown to the right of the graphs. Two independent experiments are shown. hpi, hours post-invasion.
¢ Representative images from Giemsa-stained thin blood smears prepared from RAPA-treated mature
NF54::DiCre/CK2a-GFP KO schizonts 20 min after reversal of C2-mediated developmental arrest,

showing ruptured schizonts and released merozoites. Scale bar = 10 um.
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Supplementary Fig 8 Gating strategy of flow cytometry data obtained from parasite schizogony
and merozoite egress assays. Representative flow cytometry plots of an infected (top frame;
NF54::DiCre/CK20_cKO, DMSO-treated control) and an uninfected RBC control sample (bottom
frame). The first plot (top left) for both samples shows the gate set to remove small debris (smaller than
cell size), keeping the “cells” used for further gating. The “cells” population was gated to remove
doublets (single measurement events consisting of two cells), keeping “singlets” used for further gating
(top right). SYBR green fluorescence intensity was used to separate uninfected from infected RBCs
("parasites"; bottom left) or mature schizonts from other iRBCs ("schizonts"; botttom right). The
numbers indicate the percentage of cells included in the “parasites” or "schizonts" gates, directly
reflecting the parasitaemia or schizontaemia of the sample, respectively. This gating strategy was

applied to the flow cytometry data shown in Supplementary Fig. 7.
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Supplementary Table 1 Oligonucleotides used for cloning of CRISPR/Cas9 transfection constructs.

Names of oligonucleotides, plasmids and cell lines as well as oligonucleotide sequences are shown.

Sequences essential for Gibson assembly reactions (Gibson overhangs) or for T4 DNA ligase-dependent

cloning of double-stranded sgRNA-encoding fragments (5’ and 3’ overhangs) are highlighted with

capital or italicized capital letters, respectively.

Oligo- Sequence 5° > 3’ Plasmids Cell line
nucleotide
Y F GACGGAGCTCGAATTCGcgaagatctgtcttaageattttg | pY-gC mother plasmid | -
Y R CTTTTCTTCTTCAGGGTAGCccatggagttatcgatatg pY-gC mother plasmid | -
aattc
B F CTCGTTTAAGACCTGAAAT Caaagttatcg pY-gC mother plasmid | -
B R GATTTCAGGTCTTAAACGAGtgtaaaatgcacg pY-gC mother plasmid | -
sgt ck2a 1 F TATTtcacggacttctctaaagta pBF-gC _ck2a tag; NF54/AP2-G-mScarlet/CK2a-GFP;
pY-gC ck2a tag NF54/AP2-G-mScarlet/CK2a-GFPDD;
NF54::DiCre/CK2a_cKO
sgt ck2a 1 R | AAACtactttagagaagtccgtga pBF-gC ck2a tag; NF54/AP2-G-mScarlet/CK2a-GFP;
pY-gC ck2a tag NF54/AP2-G-mScarlet/CK2a-GFPDD;
NF54::DiCre/CK2a_cKO
sgt ck2a 2 F TATTaaaagagacaggaataatgt pHF-gC _ck20-cKO NF54::DiCre/CK20_cKO
sgt ck2a 2 R | AA4ACacattattcetgtetetttt pHF-gC ck2a-cKO NF54::DiCre/CK2a._cKO
PCRA F CTGGCGTAATAGCGAAGAGG pD_ck2a-gfp; NF54/AP2-G-mScarlet/CK2a-GFP;
pD_ck2a-gfpdd; NF54/AP2-G-mScarlet/CK2a-GFPDD;
pD_ck20-cKO1; NF54::DiCre/CK20_cKO
pD_ck20-cKO2
PCRA_R CATTAATGAATCGGCCAACG pD_ck2a-gfp; NF54/AP2-G-mScarlet/CK2a-GFP;
pD_ck2a-gfpdd; NF54/AP2-G-mScarlet/CK2a-GFPDD;
pD_ck2a-cKOl; NF54::DiCre/CK20_cKO
pD_ck2a-cKO2
H1_F CGTTGGCCGATTCATTAATGctggtcaagaatataatgt | pD_ck2a-gfp; NF54/AP2-G-mScarlet/CK2a-GFP;
tegtg pD_ck2a-gfpdd; NF54/AP2-G-mScarlet/CK2a-GFPDD;
pD_ck2a-cKO1 NF54::DiCre/CK20_cKO
Hl R CTCTCTTCTCTAACCTCGCGgaaatagggatgctccatg | pD_ck2o-gfp; NF54/AP2-G-mScarlet/CK2a-GFP
gettce pD_ck2a-gfpdd NF54/AP2-G-mScarlet/CK2a-GFPDD
G F CGCGAGGTTAGAGAAGAGAGtggatccagtggaatg pD_ck2a-gfp; NF54/AP2-G-mScarlet/CK2a-GFP
agtaaag pD_ck2a-gfpdd NF54/AP2-G-mScarlet/CK2a-GFPDD
G R GATTCCTCACGTTATTTGTATAGttcatccatgecatg | pD ck2o-gfp NF54/AP2-G-mScarlet/CK2a-GFP
GD R GATTCCTCACGTCATTCTAAttttagaagctccacacgg | pD_ck2a-gfpdd NF54/AP2-G-mScarlet/CK2a-GFPDD
H2 F CTATACAAATAACGTGAGGAATC Cataataataataa | pD_ck2o-gfp NF54/AP2-G-mScarlet/CK2a-GFP
tg
H2D F TTAGAATGACGTGAGGAAT Cataataataataaaaaaa | pD_ck2o-gfpdd NF54/AP2-G-mScarlet/CK2a-GFPDD
aatg
H2_ R CCTCTTCGCTATTACGCCAGttgagcacattttttctctat | pD_ck2a-gfp; NF54/AP2-G-mScarlet/CK2a-GFP;
aagg pD_ck2a-gfpdd; NF54/AP2-G-mScarlet/CK2a-GFPDD;
pD ck20-cKOl1 NF54::DiCre/CK2a._cKO
loxP1_R CGTATAATGTATGCTATACGaagttatttatttgtatagtt | pD_ck2a-cKO1 NF54::DiCre/CK20_cKO
catccatgcc
loxP1_F CGTATAGCATACATTATACGaagttatgtgaggaatcat | pD_ck2a-cKO1 NF54::DiCre/CK20_cKO
aataataataaaaaaaaatg
H3_F CGTTGGCCGATTCATTAATGgataacaaaaatataaatc | pD_ck2a-cKO2 NF54::DiCre/CK20_cKO
aagatcgt
H3_R TTTTTTATTTACCTAACAGACATTATTcctgtctet | pD_ck2a-cKO2 NF54::DiCre/CK20_cKO
ttttaaaaacg
loxPINT_F AATAATGTCTGTTAGGTAAATAAAAAAaataat | pD_ck20-cKO2 NF54::DiCre/CK20_cKO
atacaataacttcgtatag
1oxPINT R GGTATATAAATTTTTTTATTAATTGAGCTAA pD_ck2a-cKO2 NF54::DiCre/CK20_cKO
AAGAATATAAAATATATAAATATatatatatatac
H4 F ATATTTATATATTTTATATTCTTTTAGCTCAA | pD_ck2a-cKO2 NF54::DiCre/CK20_cKO
TTAATAAAAAAATTTATATACCaaaattttatg
H4 R CTTCGCTATTACGCCAGcagctagaccccaatcaa pD_ck2a-cKO2 NF54::DiCre/CK20._cKO
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Supplementary Table 2 Primers used for PCRs on gDNA of transgenic parasite lines. Primer names,

sequences and names of the transgenic cell lines are shown.

Primer Sequence 5° 2 3’ Cell line

1F gcgaggaageggaagage NF54/AP2-G-mScarlet/CK2a-GFP;
NF54/AP2-G-mScarlet/CK2a-GFPDD;
NF54::DiCre/CK20_cKO

1 R attcgccattcaggetge NF54/AP2-G-mScarlet/CK2a-GFP;
NF54/AP2-G-mScarlet/CK2a-GFPDD;
NF54::DiCre/CK20_cKO

2 F attaattgattggggtctage NF54/AP2-G-mScarlet/CK2a-GFP;
NF54/AP2-G-mScarlet/CK2a-GFPDD;
NF54::DiCre/CK20_cKO

2 R gtgtgagttatagttgtattcc NF54/AP2-G-mScarlet/CK2a-GFP;
NF54/AP2-G-mScarlet/CK2a-GFPDD
3 F ggttatgtacaggaaagaac NF54/AP2-G-mScarlet/CK20-GFP;

NF54/AP2-G-mScarlet/CK2a-GFPDD;
NF54::DiCre/CK2a_cKO

3 R gaaataagaaataaaaaataagaaataagaaaac NF54/AP2-G-mScarlet/CK2a-GFP;
NF54/AP2-G-mScarlet/CK2a-GFPDD;
NF54::DiCre/CK2a_cKO

4 F gtcataccacatttccaate NF54::DiCre/CK20_cKO

4 R cgtgcataaatcatacacac NF54::DiCre/CK2a_cKO
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