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Figure S1. Multiple sequence alignment of Plasmodium PIMMS01 orthologues

Sequence alignment of PIMMSO01 orthologs in six Plasmodium species: P. falciparum (PfPIMMSO01;
PF3D7_ 0112100), P. berghei (PbPIMMS01; PBANKA_0201700), P. yoeli (PyPIMMSO1,;
PYYM_0204600), P. chabaudi (PcPIMMS01; PCHAS_0200100), P. knowlesi (PkPIMMSO1;
PKNH_0201500) and P. vivax (PvPIMMSO01; PVX_ 081200). In the consensus sequence, dots and
colons mark conserved amino acid residues with weakly and strongly similar properties, respectively,
and asterisks mark amino acid residues that are identical between orthologues. Predicted signal
peptides are highlighted in grey.
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Figure S2. Multiple sequence alignment of Plasmodium PIMMS57 orthologues

Sequence alignment of PIMMS57 orthologs in six Plasmodium species: P. falciparum (PfPIMMSS57;
P. berghei (PbPIMMS57; PBANKA_1457700), P. yoelii
P. chabaudi (PcPIMMS57; PCHAS_1460000), P. knowlesi
PKNH_1463700) and P. vivax (PvPIMMS57; PVX_101120). In the consensus sequence, dots and
colons mark conserved amino acid residues with weakly and strongly similar properties, respectively,
and asterisks mark amino acid residues that are identical between orthologues. Predicted signal
peptides are highlighted in grey and predicted transmembrane domains are shown with red fonts,
respectively. Predicted P. falciparum serine/threonine protein phosphatase type | catalytic (PfPP1c)

PF3D7_1244500),
PYYM_1461700),

binding motifs are shown in boxes.
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Figure S3. Multiple sequence alignment of Plasmodium PIMMS22 orthologues

Sequence alignment of PIMMS22 orthologues in six Plasmodium species: P. falciparum (PfPIMMS22;
PF3D7_0814600), P. berghei (PbPIMMS22; PBANKA 1422900), P. yoeli (PyPIMMS22;
PY17X_1424900), P. chabaudi (PcPIMMS22; PCHAS_1424700), P. knowlesi (PkPIMMS22;
PKNH_1425600) and P. vivax (PvPIMMS22; PVX_123040). In the consensus sequence, dots and
colons mark conserved amino acid residues with weakly and strongly similar properties, respectively,
and asterisks mark amino acid residues that are identical between orthologues.
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Figure S4. Multiple sequence alignment of Plasmodium PIMMS22 and homologues in other
apicomplexans

Sequence alignment of PIMMS22 orthologues in six Plasmodium species and homologs in other
apicomplexan parasites. UniProt ID’s- T. gondii S15 (CEL77905.1), N. caninum S15 (XP_003885565.1)
and E. tenella S15 (XP_013230639.1). In the consensus sequence, dots and colons mark conserved
amino acid residues with weakly and strongly similar properties, respectively, and asterisks mark amino

SDNLG-HLLNSQTIAIFDAEIGEYLSHPQGLQLTSVENTLSYPLDKE
TDNLG-HMLCNQTISIFDAEIGEYQSHPQGLLLTEAFEKLSYPVENA
TDNLG-HMLCNQTISIFDAEIGEYQSHPQGLLLTEVFEKLSYPVENA
TDNLG-HMLCNQTISIFDAEIGEYQSHPQGILLTEVFEKLSYPVENA
TDNMG-HLLCNQTMSVEFDAETGEYLSHPQGLKLTEVENSLSYPPEE-
TDNMG-HLLCNQTISVFDAETGEYLSHPQGLQLTEVENTLSYPPEKE
SGNPDEQLVSEQLIACFDAEVCLYSTHPPALKLCDAFTDVAIRE---
CGNPDEQLVSEQVIAFFDAEVCLYYTHPPALKLCDAFTDVAIRE-—--
LSEGD-HLVSSSLIAVFDAEICMYLTHPPALKLCSAENTVALPVD--
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acid residues that are identical between orthologues.

393
393
393
393
392
393
400
400
400



A wt locus c wt locus

P1 P18
N Y £ , P2} P22
% 5UTR m FUR |3:
P - S~ T~ ,,’:/ \\\\\
Apal — — =" Spel - - T~ —
~ GFP PbDHFR 3'UTR [ Apal — BEP PODHFR 3UTR ~~ Spel
TgDHFRTS |- I i e R
603bp - 1.2kb 4.6 kb 770bp Tesop 1210 46kb 530 bp
A7 \PBGFP PbDHFR 3UTR N s 23! £2% GFP PbDHFR 3UTR s
Shurll | B—————{ TgDHFR/TS |— R = UTR TgDHFR/ts = suRr _F
c01::gfp locus ¢22::gfp locus
B wt locus D
MP
P19 Fp20 CcP
5 3
5UTR c57 13'UTR
- - ~ ~
Apal - _ = S~ Xmal
GFP PODHFR 3'UTR ~T~ P17/23 P17/18 P17/23 P17/18
h [ hDHFR/yFCUl—i;_s’Um
— N
919bp  1.2Kkb 32kb 359 bp
‘ P1o P23 GEP PODHER 3UTR . P19/23 P19/20 P19/23 P19/20
5 o57 | [ =—ThDHFRiyFCU—[5ur

P21/23 P21/22 P21/23 P21/22

¢57::9fp locus

Figure S5. Generation of GFP-tagged P. berghei transgenic lines in the ANKA 2.34 reference line

Schematic representation of the PIMMSO01 (c01::gfp) (A), PIMMS57 (c57::gfp) (B) and PIMMS22
(c22::gfp) (C) GFP tagging by double crossover homologous recombination. Black arrows indicate
binding sites for primers used in diagnostic PCR. (D) PCR genotypic analysis on mix parasite (MP) and
clonal populations (CP) of the tagged transgenic parasites following transfection and dilution cloning.
Used primer combinations are shown below each detected band.



A wt locus
P17 P51
-

-
Apal © - - — Xmal

b
3xHA PbDHFR 3'UTR |
hDHFR/yFCU |—— -
2kb

603 bp 536 bp 32 kb
P17 P53
(3

e 2
.={ hDHFR/yECU }=| 3UTR

c01::3xha locus

B wt locus
5 F’l? Pf52
c57 BuR
- - ~
_ — — - ~ \\ -
Apal - - ~ .~ Xmal
— “3xHA PbDHFR 3UTR ~ >
| = hDHFR/FCU}—3UR|
919 bp 536 bp 32kb 359 bp
F:}Q P53
Y sur ] o57 L] RDHFRyFCU —{ IR

¢57::3xha locus

e

~1.8 kb

c01::3xha ~1.0 kb

P17/53 P17/51 P17/53 P17/51

1818

P19/53 P19/52  P19/53 P19/52

c57::3xha

Figure S6. Generation of HA-tagged P. berghei transgenic lines in the ANKA 2.34 reference line

Schematic representation of the PIMMSO01 (c01::3xha) (A) and PIMMSS57 (c57::3xha) (B) HA tagging
by double crossover homologous recombination. Black arrows indicate binding sites for primers used in
diagnostic PCR. (C) PCR genotypic analysis on mix parasite (MP) and clonal populations (CP) of the
tagged transgenic parasites following transfection and dilution cloning. Used primer combinations are

shown below each detected band.
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Figure S7. PfPIMMSO01 expression in in vitro cultured schizonts and gametocytes

Western blot analysis using a-Pfc01 antibody on Triton soluble lysates ("), Triton insoluble cell lysates
(?) and whole cell lysates (°) of P. falciparum NF54 schizonts (Sch), gametocytes (Gc) and A. coluzzii
midgut homogenates 22 hpbf. The PfPIMMSO01 protein band is indicated with a black arrowhead. The
antibody against Pfs25 (a-Pfs25) was used as a positive control in midgut homogenates.
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Figure S8. Generation of P. berghei Ac01, Ac57 and Ac22 knockout mutant lines

Schematic representation of P. berghei PIMMSO01 (A), PIMMS57 (B) and PIMMS22 (C) locus disruption
by double crossover homologous recombination in the ¢507 transgenic reference line. Black arrows
indicate binding sites for primers used in diagnostic PCR. (D) PCR genotypic analysis on mix parasite
(MP) and clonal populations (CP) of the knockout mutant parasites following transfection and dilution
cloning. Used primer combinations are shown below each detected band. (E) Southern blot analysis on

pulsed field gel electrophoresis separated transgenic chromosomes.



Legends of Supplementary Movies

Supplementary Movie 1. Gliding motility of c507 ookinetes.

In vitro cultured ookinetes were embedded in Matrigel and their movement was captured with time-lapse
microscopy at 20 frames per sec for 2 min.

Supplementary Movie 2. Gliding motility of Ac07 ookinetes.

In vitro cultured ookinetes were embedded in Matrigel and their movement was captured with time-lapse
microscopy at 20 frames per sec for 2 min.

Supplementary Movie 3. Gliding motility of Ac07 ookinetes.

In vitro cultured ookinetes were embedded in Matrigel and their movement was captured with time-lapse
microscopy at 20 frames per sec for 2 min.

Supplementary Movie 4. Gliding motility of Ac57 ookinetes.

In vitro cultured ookinetes were embedded in Matrigel and their movement was captured with time-lapse
microscopy at 20 frames per sec for 2 min.

Supplementary Movie 5. Gliding motility of Ac57 ookinetes.

In vitro cultured ookinetes were embedded in Matrigel and their movement was captured with time-lapse
microscopy at 20 frames per sec for 2 min.

Supplementary Movie 6. Gliding motility of Ac57 ookinetes.

In vitro cultured ookinetes were embedded in Matrigel and their movement was captured with time-lapse
microscopy at 20 frames per sec for 2 min.

Supplementary Movie 7. Gliding motility of Ac22 ookinetes.

In vitro cultured ookinetes were embedded in Matrigel and their movement was captured with time-lapse
microscopy at 20 frames per sec for 2 min.

Supplementary Movie 8. Gliding motility of Ac22 ookinetes.

In vitro cultured ookinetes were embedded in Matrigel and their movement was captured with time-lapse
microscopy at 20 frames per sec for 2 min.



