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Table S1. Data collection and refinement statistics of PvCSS-PvPTRAMP-D7 structure 

	 
	PvCSS_PvPTRAMP_D7

	Beamline 
	MX2 

	Wavelength 
	0.953739 

	Resolution range^ 
	48.32 - 3.14 (3.252 - 3.14) 

	Space group 
	P 32 

	Cell dimensions 
	 

	a,b,c (Å) 
	125.2, 125.2, 106.5 

	α, β, γ (°) 
	90, 90, 120 

	Total reflections 
	174, 965 (17,387) 

	Unique reflections 
	32, 570 (3,251) 

	Multiplicity 
	5.4 (5.4) 

	Completeness (%) 
	99.9 (99.9) 

	<I/σ I> 
	13.2 (1.5) 

	Rmerge (%) 
	9.6 (104.5) 

	Rpim (%) 
	4.6 (49.7) 

	CC½ (%) 
	99.8 (54.4) 

	Reflections used in refinement 
	32, 565 (3, 250) 

	Reflections used for R-free  
	1, 700 (215) 

	Rwork (%) 
	22.5 (35.4) 

	Rfree (%)& 
	27.3 (37.3) 

	Number of non-hydrogen atoms 
	9, 551 

	macromolecules 
	9, 551 

	Protein residues 
	1, 196 

	RMS (bonds) (Å) 
	0.003

	RMS (angles) (°) 
	0.67

	Ramachandran plot 
	 

	Ramachandran favored (%) 
	92.2 

	Ramachandran allowed (%) 
	7.8 

	Ramachandran outliers (%) 
	0.0 

	Rotamer outliers (%) 
	1.03

	Clashscore 
	7.3

	Wilson B-factor 
	97.5 

	Average B-factor 
	93.6 


^ Statistics for the highest-resolution shell are shown in parentheses. 
& 5% of data were used for Rfree calculation 
 


Table S2. Table of contacts between PvCSS and PvPTRAMP 

	PvCSS Residue (BSA Å2) 
	Interaction type 
	PvPTRAMP residue 

	Arg118 (23.8) 
	 
	 

	Arg 
	VDW 
	Gly53 

	ArgN 
	HB 
	Gly53O 

	Ala119 (21.2) 
	 
	 

	Ala 
	VDW 
	Val52, Gly53 

	AlaN 
	HB 
	Gly53O 

	AlaO 
	HB 
	Gy53N 

	Asn120 (26.0) 
	 
	 

	Asn  
	VDW 
	Ala51, Val52, Gly53 

	Leu121 (52.9) 
	 
	 

	Leu 
	VDW 
	Cys50, Ala51, Val52, Gly53 

	LeuN 
	HB 
	Ala51O 

	LeuO 
	HB 
	Ala51N 

	Cys122 (38.0) 
	 
	 

	Cys 
	VDW 
	Glu49, Cys50, Ala51 

	CysSγ 
	DSB 
	Cys50Sγ 

	Ser123 (41.1) 
	 
	 

	Ser 
	VDW 
	Pro48, Glu49, Cys50 

	SerN 
	HB 
	Glu49O 

	Cys124 (3.7) 
	 
	 

	Cys 
	VDW 
	Glu47, Glu49 

	Phe126 (6.3) 
	 
	 

	Phe 
	VDW 
	Glu47 

	Arg129 (42.2) 
	 
	 

	Arg 
	VDW 
	Leu46, Glu47 

	Glu136 (26.9) 
	 
	 

	Glu 
	VDW 
	Ile43 

	Lys137 (62.1) 
	 
	 

	Lys 
	VDW 
	Lys42, Ile43 

	LysO 
	HB 
	Ile43N 

	Thr138 (27.9) 
	 
	 

	Thr 
	VDW 
	Ile43 

	Lys139 (77.0) 
	 
	 

	Lys 
	VDW 
	Lys42, Ile43, Val44, Thr45 

	LysN 
	HB 
	Ile43O 

	LysO 
	HB 
	Thr45N 

	Val140 (35.8) 
	 
	 

	Val 
	VDW 
	Ile43, Thr45, Glu47 

	Val141 (57.8) 
	 
	 

	Val 
	VDW 
	Val44, Thr45, Leu46, Glu47 

	ValN 
	HB 
	Thr45O 

	ValO 
	HB 
	Glu47N 

	Cys142 (34.2) 
	 
	 

	Cys 
	VDW 
	Glu47, Pro48 

	Asn143 (21.5) 
	 
	 

	Asn 
	VDW 
	Pro48 

	Leu144 (4.0) 
	 
	 

	Leu 
	VDW 
	Glu49 


 
 



Table S3. Table of contacts between PvCSS and nanobody D7 

	PvCSS Residue (BSA Å2) 
	Interaction type 
	Nb_D7 residue^ 

	Glu245 (41.9) 
	 
	 

	Glu 
	VDW 
	Arg31 

	GluO 
	HB 
	Arg31Nε 

	Val246 (17.1) 
	 
	 

	Val 
	VDW 
	Arg31 

	Gly247 (33.2) 
	 
	 

	Gly 
	VDW 
	Arg31, Tyr32 

	Glu248 (94.0) 
	 
	 

	Glu  
	VDW 
	Arg31, Ala33, Asn52, Ser52A, Phe98 

	GluN 
	HB 
	Arg31O 

	GluOε2  
	HB 
	Ser52AN, Ser52AOγ 

	Tyr250 (64.1) 
	 
	 

	Tyr 
	VDW 
	Asn52, Asp53, Phe56 

	TyrOH 
	HB 
	Asn52Nδ2, Asp53Oδ2 

	Tyr278 (3.5) 
	 
	 

	Tyr 
	VDW 
	Tyr102 

	Lys279 (66.00) 
	 
	 

	Lys 
	VDW 
	Lys94, Gln96, Tyr100, Asp101, Tyr102 

	LysNζ 
	SB 
	Asp101Oδ1 

	His280 (121.3) 
	 
	 

	His 
	VDW 
	Val2, Phe27, Tyr32, Lys94, Asp101, Tyr102 

	HisN 
	HB 
	Tyr102OH 

	HisO 
	HB 
	Lys94Nζ 

	HisNδ1 
	HB 
	Tyr32OH 

	Asp281 (10.5) 
	 
	 

	Asp 
	VDW 
	Tyr32, Lys94 

	AspOδ1 
	HB 
	Tyr32OH 

	Ser283 (37.9) 
	 
	 

	Ser 
	VDW 
	Lys94, Gln96, Asp101 

	Ser285 (19.7) 
	 
	 

	Ser  
	VDW 
	Gln96, Ala97, Phe98 

	Ile287 (21.6) 
	 
	 

	Ile 
	VDW 
	Phe98 

	Leu289 (23.2) 
	 
	 

	Leu 
	VDW 
	Phe56 

	Lys349 (4.6) 
	 
	 

	Lys 
	VDW 
	Tyr58 

	Asn350 (13.5) 
	 
	 

	Asn 
	VDW 
	Tyr58 

	AsnO 
	HB 
	Tyr58OH 

	Phe351 (8.8) 
	 
	 

	Phe 
	VDW 
	Tyr58 

	PheN 
	HB 
	Tyr58OH 

	Asn352 (83.2) 
	 
	 

	Asn 
	VDW 
	Asp50. Tyr58, Phe98, Gly99 

	AsnNδ2 
	HB 
	Asp50Oδ2 

	Ala354 (43.6) 
	 
	 

	Ala 
	VDW 
	Phe98, Gly99, Tyr100 

	Cys355 (1.7) 
	 
	 

	Cys 
	VDW 
	Tyr100 

	Ala356 (13.8) 
	 
	 

	Ala 
	VDW 
	Tyr100 

	Lys372 (36.3) 
	 
	 

	Lys 
	VDW 
	Gln96, Tyr100 

	LysNζ 
	HB 
	Gln96Oε1, Tyr100OH 

	Ile374 (41.6) 
	 
	 

	Ile 
	VDW 
	Gln96, Ala97, Tyr100 

	Thr376 (16.1) 
	 
	 

	Thr 
	VDW 
	Ala97, Phe98 

	ThrOγ1 
	HB 
	Phe98O 

	Tyr378 (57.2) 
	 
	 

	Tyr 
	VDW 
	Phe56, Thr57, Tyr58, Phe98 

	TyrOH 
	HB 
	Thr57O 

	Phe379 (0.6) 
	 
	 

	 
	 
	 

	Phe 
	VDW 
	Tyr58 

	Asn380 (13.4) 
	 
	 

	Asn 
	VDW 
	Thr57, Tyr58 



^D7 Residues are labelled according to the Kabat numbering system


[image: ]
Supplementary figure 1. Non-glycosylated forms of monomeric PfPTRAMP and PfRipr do not interact with one another. a. SDS-PAGE of purified recombinant PfRiprT966A,S1023A  b. Biolayer interferometry sensorgram of PfRiprT966A,S1023A vs PfPTRAMPnon-glycosylated .
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[bookmark: _Int_b4x0YUbW]Supplementary figure 2. Characterisation of anti-PvPC nanobodies. a. Biolayer interferometry sensorgrams of nanobodies binding to PvPC, PvCSS or PvPTRAMP. Data are shown in color and the 1:1 model best fit shown in black. b. Table of KD values for nanobodies against PvPC and PvCSS. N.D = not determined, NT= not tested. c-d. Epitope binning of nanobodies. Boxes are colored on a sliding scale where red represents a competing nanobody and blue represents no competition. Epitope bins from competition with PvRipr are represented in (D). The competition table in (C) has been normalized to the greatest response, which was arbitrarily set to 100. Nanobodies that compete with one another or with Ripr binding are connected with black bars.




[image: ]Supplementary figure 3. Comparison of PTRAMP sequences from a selection of Plasmodium species. Multiple sequence alignment of PTRAMP from several Plasmodium species. Regions involved in PvCSS binding are indicated with pink above the interacting amino acids. The unpaired cysteine involved in intermolecular disulfide formation is marked with a yellow asterisk.

[image: ]
Supplementary figure 4. Comparison of CSS sequences from a selection of Plasmodium species. Multiple sequence alignment of CSS from several Plasmodium species. Regions involved in PvPTRAMP binding are indicated by green above the interacting amino acids. Regions involved in the D7 interface are marked grey. The unpaired cysteine involved in intermolecular disulfide formation is marked with a yellow asterisk. The Ser354 that was mutated to remove a potential N-linked glycan is marked by a green asterisk. [image: ]Supplementary figure 5. Anti-PvPC nanobodies broadly cross-react with PkPC, but not PfPC. a. Representative biolayer interferometry sensorgrams of nanobody binding to PkPC and PfPC. Data are in color and 1:1 model best fit in black. b. Table of KD values, in nM, for the curves in a). N.D. = not determined.


[image: ]Supplementary figure 6. Growth-inhibition assays of antibodies and nanobodies against P. falciparum, P. vivax, and P. cynomolgi a. Initial screening of cross-reactive antibodies against P. falciparum. Antibodies were tested at a final concentration of 0.5 mg/mL for 4E2, 4H10, and 5B3, and at 1 mg/mL for 1G12 (anti-PfRipr antibody). Three biological replicates are plotted for anti-PvPC and anti-PvRipr antibodies, and two biological replicates are plotted for 1G12 b. Ex vivo growth inhibition assay of P. vivax parasites testing anti-PvCSS nanobodies. Circles and triangles represent 100 μg/mL and 0.5 mg/mL final concentration, respectively. Data are from five (100 μg/mL) and six (0.5 mg/mL) independent experiments. The anti-PfCSS nanobody, H2, was used as a negative control c. Ex vivo growth inhibition assay of P. vivax parasites. Antibodies were tested at a final concentration of 100 μg/mL. Data are from five independent experiments d. P. cynomolgi growth inhibition assay of anti-PvPC and anti-PvRipr antibodies. Three independent experiments were performed. Circles and triangles represent 125 μg/mL and 2 mg/mL final concentration, respectively. All panels show the mean and SEM.


	
	
	



imageb.png
A6

0.24
0.14

0.04

PkPC

125 nM

15.625 nM

A7 1.0

0.0

T T T 1
0 50 100 150 200 250

125 nM

15.625 nM

0.6+

B6

0.0+

T T T 1
0 50 100 150 200 250

125 nM

15.625 nM

0.34
CG 0.24
0.14

0.0+

T T T 1
0 50 100 150 200 250

125 nM

15.625 nM

Cco

0.54

0.0

T T T 1
0 50 100 150 200 250

125 nM

15.625 nM

0.15:

D4

0.00

0.89
0.6
D7  oa
0.24

0.0+

T T T 1
0 50 100 150 200 250

125nM

15.625 nM

T T T 1
0 50 100 150 200 250

125 nM

15.625 nM

O
(=}

0.1+

0.0

T T T 1
0 50 100 150 200 250

125 nM

15.625 nM

(nm)

L.

Response

T T T T T 1
0 50 100 150 200 250

Time (s)

0.3+

0.2+

0.1

0.0

0.2+

0.1+

0.0+

0.39

0.2+

0.1+

PfPC

500 nM

——

500 nM

me——— T

500 nM

!

62.5nM

0.1+

0.0+

T T T T 1
0 50 100 150 200 250

500 nM

eesssscsmne. X
1

0.3+

0.1

T T T
0 50 100 150 200 250

500 nM

!

62.5nM

0.2+

0.0

0.3+

0.24

0.1

T T T 1
0 50 100 150 200 250

500 nM

SR -2
[ B R R R E— |
0 50 100 150 200 250

250 nM

!

—

0.1

0.0

T T T T T 1
0 50 100 150 200 250

500 nM

e s 62.5 nM

K, (nM)

PkPC

PfPC

A6

14

N.D

A7

4.4

N.D

B6

9.0

N.D

C6

13.8

N.D

C9

2.7

822

D4

6.1

N.D

D7

7.0

N.D

D8

25.4

N.D





image8.png
1 10 20 30 a0 60
P.vivax e eeeeeeieteee.. MRSFTYVAVLLLT[I|CYQA[I|SERKFKRIQNTNY ILQLILQKNENYK IV GAGSQLG....QAAQESDV| HN[YLV
P.falciparum MI...DV.LLNKTNYLYFTFLLFLYISSND[LICSCN[L|...KVRNNWEHFLQV|YQNNGNEFEKME QKNLPSEE...EKEEFIDF| HD|FVV
P.knowlesi e eiieeeeeeee... .MRSFTF[IAVLLCT|I|CYQV|I|SDNFXKRIQN|TNY F[LE LLIQKN|GN ¥ K I|V] GVGNQLG....QAPQQSDV| HN[Y MV
P.gallinaceum “eeeeseeseees MLKFFFYNL..FYIFLY[YKGIISDNFKLRNNENFIELLQKNGNYKIE ESNVSSD....QIKESYNF| HD|FVV
P.relictum “eeeeseeseees MLKFIFFNIL..FYILFYYKGILTNNFKIRNNDNFLQIFEKNNNYNVE ENKLEIN....QVNEIVPF| HD[YNTI
P.berghei MIKM.........GRFSII...LISF.FLTLHQEILGKIDTKEKNEDPVVQLLIQATQNYKVV NSKTPKLMNSSNYKDEENF] YNYIV
P.yoelii MIKM.........ARFSII...LISFFFLT[LHQEIWGKVDTKEKNEDPVVQLLIQPTQNYKVV NQKTPKLMNSNNYKDEENF| YNYIV
P.chabaudi MIKI.........GRFPII...LISFFFMT[LHKEIICIGEIDMR|QSEDPVVQLLIQTTPNYKVV NPKTQKLMNNGNYKDEENF| YNYIV
P.vinckei MIKM.........GRFPII...LLLFFFLT[FHKEILGNFDMRKN/GNPVVQLLQTTLNYKVV NPKTKKLMNNGNYKDEENF| YNYIV
P.adleri MI...NL.LLNKTNYLYFIFFSFVYICLND[V[CSCNL|...K ERF[LQV|Y[QIN|N|GINY KL[E QKNISTEE...EKEDFIDF YDFVV
P.gaboni MI...NV.LLNKTNYLYFIFFSFVYICLND[V[CSCNL|...K ERF[LQV|Y[QIN|N|GINY KL[E QKNISSEE...EKEDFIDF YDFVV
P.billcollinsi MI...DV.LLNKRNYLYFIFLLFLYICSND[LICSCN[L|...KVKNNWEHFLQV[YQNNGKFEKLE QKDLSSEE...EKIDFIDF YDFVV
P.blacklocki MI...DV.LLNKRNYLYYIFLLFLYICSNDLICSCN[L|...KVRNNWERF|LQV[YQNNGNFEKLE QKSLPNEE...EKEDFIDF YDFVV
P.reichenowi MI...DA.LLNKTNYLYFIFLLFLYICSND[V[CSCN[L|...KVRNNWEHFLQV|YQNNGNEFRME QKNLQSEE...EKEDFIDF HD[FVV
P.praefalciparum MI...DV.LLNKTNYLYFTFLLFLYISSND|LICSCN[L|...KVRNNWEHF|LQ V|Y|Q|N|N|G|NFKME QKNLPSEE...EKEEFIDF| HD|FVV
P.brasilianum «+eeees .MCCKGKLS......ENLSGKLSGK[FPQN|LIAKFRKPISTDYV[LOL[LQKNGNYNII NGNMDLL....QAPEFSDF HN[Y MV
P.malariae «e¢e+..MCCKGKLS......ENLSGKLSGK|FPONLIAKFRKPSTDYVLOL|LQKNGNYNIT NGNMDLL....QAPEFSDF HN[Y MV
P.ovale_curtisi MWRLTSAFCFHSSTRFFSRFFALFLFLLLIF[CKGALSEKFREKQNTDHIVQLLIQKQGNYKIIQ NVGGNPL....Q..GVPEF| HN|Y MV
P.inui ettt eieeeee.. .MWSLTCV[VVLLCT|I|CYQV|I|SENFXKRIQN|TNY I[LQL[LIQKN|ANY K I|V] AEDNQVG....KATQES/DYV, HN[Y MV
P.fragile “eeeesteeteeeases MRSLTCFAVLLCT|IFYQVIISDNFKWQNISNYILHLLQKNANYKIWV GAGNQLG....QAAQES|DV, HN|Y MV
P.coatneyi “ e et et e et eeeaees MWSFTWLAVLLCT|I[CYQVIISDNFIR|QNITNYILQL|LQKNGNYKIWV GAGNQLG....QASQQS|DV HN|Y MV
P.cynomolgi “ e et et eeteeeeees MWSFTCIAVLLCTIICYQVIIISDTFKRQNTNYILOLLQKNGNYKIVTIHYPIHCTV/[GAGNQLG....KAAQESDYV| HN[Y MV

110 120 140 150 160
P.vivax [o]F [y SHL VAT G D|F N F S[V|G G| VK. KS|TEKY NN Y N I|V[T] AD V]MN|p[S E|F EEAL FSI|SKTS
P.falciparum Q D LKLMI|GHN|. INKINM[SN[MKINNS YN IV|L T|D V|F[N|T|S D|L! L FSLIGKSS
P.knowlesi Q N FNFSV|GSN| INK|. K|S|T[MK|II NN Y NM[F|L |AD V|R|N[P|S E|L L FSISIKTT
P.gallinaceum Q N FKFPE|GD|S S T|. KN|TMKHENTY IV|SL IDVIN|N[P|S E|F S ITISIKTS
P.relictum K| N LKFPQ|SDN| INK|. NNITMRNNIYIVS|L I[E V|N|N[P|S E|F L ITTS|RTS
P.berghei E N LSFLV|NKN| INK|. KMEMTNKY YD V|[S|L IDV|L|S[P|S E|L L FTMG|ITES
P.yoelii E N LNF S|V|NKN| INK|. KMEMTNKY YD V|[S|L IDV|L|S[P|S E|L L FTMG|ITES
P.chabaudi E N LNF S|V|NKN| INK|. KMEMTNKY FD V[S|L IDV|L|S[P|S E|L L FTMG|ITDS
P.vinckei E N LNF S|V|NKN| INK|. KMEMTNKY FD V[S|L IDV|L|S[P|S E|L L FTMG|ITDS
P.adleri H D LKLMI|GQN INK|SI|SN[MKINNS YN IV|L S|D V|L(S|T|S D|L! L FNLGKS S
P.gaboni H D LKLMI|GEN| INKINISN[MKINNS YN IV|L S|D V|L(S|T|S D|L! L FNLGKS S
P.billcollinsi H D LKLMI|GHN| INKINISN[MKINNS YN IV|L T|D I|LN|T|S D|L! L FSLGKS P
P.blacklocki Q D LKLMI|GQN INKINISN[MKINNS YN IV|L S|D V|LN|T|S D|L! L FSLIGKSS
P.reichenowi H D LKLMI|GHN| INKINISN[MKINNS YN IV|L T|D V|F[N|T|S D|L! L FSLIGKSS
P.praefalciparum Q D LKLMI|GHN| INKINM[SN[MKINNS YN IV|L T|D V|F[N|T|S D|L! L FSLIGKSS
P.brasilianum Q N FNFSV|DNN| INT|. KIS|V[NINNN YN IV|F C|D VIMN|PAD|F L FTISIKTS
P.malariae Q N FNFSV|DNN| INT|. KIS|V[NINNN YN IV|F C|D VIMN|PAD|F L FTISIKTS
P.ovale_curtisi E N LNF S|V|GDN| INK|. SIN|V[SNINNN YN I[V|L T|D V|M[S|P|S D|F' L FTISRTS
P.inui E N FNFSV|GSN| KK|. KIS|[S[MNNNN YN IV|L |AD V|K|N[P|S E|F L FSISKTA
P.fragile Q N FNFSV|GSN| INK|. KIS|T[MKIINNY S MV|L |AE V|N|N[P|S E|F L FSIRKTS
P.coatneyi Q N FNFSV|GNN| INK|. KIS|T[MK|ITNNY S MV|L |AD V|Q[N[P|S E|L L FSISIKTS
P.cynomolgi K| N SYLVIAT)@YT GD|FNF S[V/GT|D| [NK|. K|S|T[4K[TNN Y N I|V|L T|D VIKN|P|S E[F L FSISKTS
1 220
P.vivax q| N P
P.falciparum G N| P
P.knowlesi G| N T,
P.gallinaceum G N| E
P.relictum G| N E
P.berghei G Q| P
P.yoelii G Q| P
P.chabaudi G Q| P
P.vinckei G Q| P
P.adleri G| K P,
P.gaboni G K| P
P.billcollinsi G| K P,
P.blacklocki G| K P,
P.reichenowi G| K P,
P.praefalciparum G K| P
P.brasilianum G| D P,
P.malariae G| D P,
P.ovale_curtisi G| N P,
P.inui G N| Q
p.fragile A N s
P.coatneyi G N| L
P.cynomolgi kel D [¢]
2 290 300 310

P.vivax Q SLFEH.KESSTFKI|TIILLPIVLIMCVMG|
P.falciparum I ELF|ISH.KDNSTFKILMIILPIVLVpAS|IIT
P.knowlesi Q SLFEL.KESSTFKIAIILLPIILIpAC|VMG
P.gallinaceum E DTISKSNGFSTLKIILIILPLLLIMC|ILIL
P.relictum L ESLSV.DSFSSLKIILIVLPLVLVEeSIIIT
P.berghei N SILFEN.KDSSKLKITIVAFPIIIVCVEF|I
P.yoelii N SILYEN.KDSSTLKITMVALPIIIVMCVEF|I
P.chabaudi N SILFEN.KDSSTLKIMMVALPIFIVMCVEF|I
P.vinckei N SILFEN.KDSSTLKIMMVVLPIFIVMCVEF|T
P.adleri I ELFDH.KDNSTFKILMIILPILLVpAS|IIT
P.gaboni I EILFDH.KDNSTFKILMIILPILLVpAS|IIT
P.billcollinsi I ELFINH.KDNSTFKILMIILPIVLVpAS|IIT
P.blacklocki I ELFINH.KDNSTFKILMIILPIVLVpAS|IIT
P.reichenowi I ELF|ISH.KDNSTFKILMIILPIVLVpAS|IIT
P.praefalciparum I ELF|ISH.KDNSTFKILMIILPIVLVpAS|IIT
P.brasilianum Q SILFIEY . KESSAFKIFMILLSVALVpAG|VI|G
P.malariae Q SILFIEY . KESSAFKIFMILLSVALVpAG|VI|G
P.ovale_curtisi Q SILFIEH.KESSIFKITIILLPIALIpAC|VI|G
P.inui K SILFDH.KESSTFIITIILLPIVLVpAC|VMG
P.fragile Q SILFIEM.KESLTFKVA|IILLPIILIpPC|VMG
P.coatneyi Q SLFEL.KESSTFKIAIILLPIILVpAC|VMG
P.cynomolgi Q) SILFEV.KESSAYKIITIILLPIVLIPYC[VMG





image7.png
PvPC PvCSS K, (nM)

0.8 0.8
500 nM 250 nM
06 06 PvPC PvCSS PvPTRAMP
A6 . A6 19.0 1.4 NT
0.2 0.2
- A7 8.6 6.4 NT
0.0 50 0.0 31.25 nM
T T T T T 1 T T T T T 1
o 50 100 150 200 250 0 50 100 150 200 250 BG 3.7 N.D 65.3
D4 7.0 3.9 NT
157 1.5
250 nM 500 nM
Cc6 17.0 8.2 NT
A7 1.0 1.0 l
= co 2.4 1.9 NT
0.5+ 0.5+
31.25nM
D7 1.8 1.5 NT
0.0 0.0
T T T T T 1 T T T T T 1
0 5 100 150 200 250 0 5 100 150 200 250
D8 19.2 9.8 NT
0.8 0.89
500 nM
0.6 061
CG 0.4 500 nM 0.4
62.5 M c
0.0 62.5 nM 0.0
T T T T T 1 T T T T T 1
o 50 100 150 200 250 0 50 100 150 200 250 Nanobody 2
1.59 1.59
500 nM
107 109 250 nM -
C9 >
0.5 62.5nM 054 l -8
31.25 1M .g
0.0 0.0 c
T T T T T 1 T T T T T 1 ©
o 50 100 150 200 250 0 50 100 150 200 250 z
1.0 500 nM 109 500 nM
D4 ..
62.5nM
62.5n0M
0.0 0.0+ d
T T T T T 1 T T T T T 1
0 5 100 150 200 250 0 50 100 150 200 250
o
1.5 159 5
250 nM E
1.04 1.0 250 ni o
D7 z
g
0.5 31.25 nM 051 31.25n0M “E
<
0.0 0.0
T T T T T 1 T T T T T 1
o 50 100 150 200 250 0 50 100 150 200 250 8
[8)
S
%
0.8 0.89 .“E
0.64 500 nM 0.6 o <
D8 0.4 0.4+
0.2 0.2+
62.50M
004 62.5nM 004
T T T T T 1 T T T T T 1
o 50 100 150 200 250 0 50 100 150 200 250
PvPTRAMP vs B6
157 500 nM 157 15
B6 1.0 1.0 10
0.5 62.5nl 0.54 SDOJ"M 05 50 nM
% 62.5 M
= . i 6.250M
o c 0 5 100 150 200 250 0 5 100 150 200 250 0 50 100 150 200 250
0N ~
(]
2

Time (s)




image6.png
kDa
250

150

100
75

50
37

25
20
15
10

Coomassie

0.15

o

-

o
|

Response (nm)
=}
&
|

0.00

PfRiprTQSGA,SwzaA Vs PfPTRAMPnon-glycosyla!ed
K, = N.D.

2uM

|

250 nM

T T T T 1
50 100 150 200 250

Time (s)




image9.png
P.vivax
P.falciparum
P.knowlesi
P.gallinaceum
P.relictum
P.berghei
P.yoelii
P.chabaudi
P.vinckei
P.adleri
P.gaboni
P.billcollinsi
P.blacklocki
P.reichenowi
P.praefalciparum
P.brasilianum
P.malariae
P.ovale_curtisi
P.inui
P.fragile
P.coatneyi
P.cynomolgi

P.vivax
P.falciparum
P.knowlesi
P.gallinaceum
P.relictum
P.berghei
P.yoelii
P.chabaudi
P.vinckei
P.adleri
P.gaboni
P.billcollinsi
P.blacklocki
P.reichenowi
P.praefalciparum
P.brasilianum
P.malariae
P.ovale_curtisi
P.inui
P.fragile
P.coatneyi
P.cynomolgi

P.vivax
P.falciparum
P.knowlesi
P.gallinaceum
P.relictum
P.berghei
P.yoelii
P.chabaudi
P.vinckei
P.adleri
P.gaboni
P.billcollinsi
P.blacklocki
P.reichenowi
P.praefalciparum
P.brasilianum
P.malariae
P.ovale_curtisi
P.inui
P.fragile
P.coatneyi
P.cynomolgi

P.vivax
P.falciparum
P.knowlesi
P.gallinaceum
P.relictum
P.berghei
P.yoelii
P.chabaudi
P.vinckei
P.adleri
P.gaboni
P.billcollinsi
P.blacklocki
P.reichenowi
P.praefalciparum
P.brasilianum
P.malariae
P.ovale_curtisi
P.inui
P.fragile
P.coatneyi
P.cynomolgi

w

HKuukpnonnunndddHdHE L L0 &

P.vivax
P.falciparum
P.knowlesi
P.gallinaceum
P.relictum
P.berghei
P.yoelii
P.chabaudi
P.vinckei
P.adleri
P.gaboni
P.billcollinsi
P.blacklocki
P.reichenowi
P.praefalciparum
P.brasilianum
P.malariae
P.ovale_curtisi
P.inui
P.fragile
P.coatneyi
P.cynomolgi

1 10

MKPPLL.ACFLFLLASARTARGLRTHNVGDRV.

MKTPLV VCFLFLIVGAKRAVGLRTRNVIDPI

MKKLFLYCFPLFFGIFNE
MKKLFLYFFPLFFGIFNE
MRKSFLYIFPLFFGIFSE
MKKNKENE

MKKGLTTVVFFFLLMDGKGIKGVSEHNI
MKKGLTTVVFFFLLMDGKGIKGVSEHNI...

20

30

MQRALLVL. LFFLLISEQTIRGIGETTFVGNIPEKNRNVGRRER

MKPPLL.VCFLFLLVSVKTAGGLRTRNVVDRI
MKPPLV.VCFLFLIVGAKTAWGVRTRNAVDPV
MKTPLV.VCFLFLIVGAKRAVGLRTHNVVDQV.
MKAPLL.VCFLFLLVSAKRAGGLRTRNAVNPV

60 70

80 920

GDDGRGAHERGN.ADGGDDRGIGNADGGDSRGIGNADGGDSR

GGDIPKAEGEEGRDAQ

. VVGTEKKAN
. VVGTEKKAN.
GNGGSGNGESGNGGSGNGESGNGGSDNGESDNGGSDNGGSDNGGSNKGGS

RSDSTGRNARDA.S..SGDQGKNDGTGGDARNGNSDDGKGVH.

INDSS.......
KNDGT......
RNDGT.......

[ e < < < <
ZZZINUOUUZZUUZUOUUUOUODDUZZ2Z

EEEEEEEEEEE )
OQOFHNOZZ000000000000Q0 0

FErErrbbr<<<<<<sbtbbbHHB<H]
T e e T P s el e s s B

TIANL S[4A F!

«..VVIAPNAGGDDGK

179 1
SMFENSRVY[SRIAT)AD Y T

....GGDAHDGNGDNGRNAQ.

SAQ.

)
IMN N
I NN|
VN N|
IL S N|
HS N|
INN|
I NN|
I SN|
I SN|
I N N|
INN|
I N N|
I NN|
I NN|
I NN|
INN|
I N N|
INN|
NN|
NN|
NN|

«...VREARDGSGNNGQDAN.

CUDUpPNLNNNNNLHNLhhhU B

PUPPIPICSAARRAAOOOINS S P RP

[

RSNAS[SBRALMT P NKIBBBSSRIKIAN T\YT E
IRN\AS(eRR4RA\UT PN KIS BES SMIKIAD T \WYT E|
RSNAS[SBRALMI P NKIB SRS SRIKIAD I\UT N
RS\UN[BRAR\WT P NK)B SRS SRJKIAD I\YT E
RSNAN[SBRAK\WT PN NS SBSSRIKIAE I\UTE
R SNUN[BRAK\YV P DE)BBBSSRAKIAD VYN E
R S\AN[(eBR4K\JV P NE}BBBS SBIKIAD ViUN E|
R SNAN[BRAK\YV P NE)BBBSSRAKIAD V\UN E
R SNAN[BRAK\YV P NE)BBBS SRJKIAD V\UN E
RNNAS [SBR4R\NV P NKIB SR SRIKIAD I\UTE
[KNNAS [BBR4R\YV P N K} DSBS SRJKIAD I\YT E
IRN\AS(eRR4RA\UT PN KIS BES SMIKIAD T \WYT E|
RNNAS[SBRAR\MT P NK)B SRS SRAKIAE I\UTE
RNNAS[SBRAR\MT P NK)B SRS SRJKIAD I\YT E
RNNAS[SBRAR\MT PN KIS SSRIKIAD I\UTE
R SNAN[BRANMT. RN K} B BBS SRJKIAD I\YT E
RS\AN[eBRANNYTL. RN KIS S SMIKIAD T \WYT E|
RYNAN[eBRAK\YYV S NK)B SRS SRATIAD I\YTE
RS\NAS(SRRATAYT PNQIRBESSBIKIAE T\UT N|
RSNAS[SBRALMTI P NKIRSESSRIKIAD I\UT N
RSNAS[SBR4LAYT P NK)B SRS SRAKIAE T \YT N|

IR SNAS[B@4TAYT PN KIP RS SRIKIAS T\HYT D

W .

NVNRFGINDWNRDRWGISSS

100 1
“+eeteesee.....GIGNADGGG
«++ .MIKVLLAV....LFILIKLE
“eeeeesaeeess. . DKGNAKVVYM
+++.MFALISII.......LVIFH
«¢..MFILISII.......LIISN
«e+....HITCLRENNIVHNLQLD
+eeee. HITCLKENIIAHNLKPD
«e+....YITCLRENNITHNSQLE
+e+ee. . YITCLRENSIAHNSQLE
««..MIKVLVAV....LFILTKLE
+++ .MIKVLVAV....LFILTKLE
+++ .MIKVLLVV....LFILNKLE
«++ MIKVLVAV....LFILIILE
+++.MIKVLLAV....LFILIKLE
. MIKVLLAV....LFILIKLE

D

..IDESSGRSQSGQSNQS
. .IDESSGRSQSGQSNQS
KGGSDKGGSDKGGSDKGG

. .DRANADGGD
.. YKGNVNGGH
. .DKSNANELYV
. .NRGNADGGD

Zm

=

)
2]

o
5]

EhEEEER]
20 W R o)

NP PP
PP IIdIaD

=

OHZHHOONHHEEEAAE3A

ZZOARAARRARNRRONZORANRZ

<HIIHHEABHAHEAAHEH0000OHII3< ©

UUUUUUUQRQAQQROQZZZZ 0

[EEEEEEEEEEE R
EEEEEELEE

w
o
-0

a0

10

AGEANQSNRA|
IIGQDEKSVK
IDEANQSNIA|
KLIIGINNKN
KLIKGLNNNR
HSNGIKNIGN
HSSGIKNVGN
YSSGIKNIGN
YSSGIKNIGN
IIGENENSVK|
IIGENEKSVK|
ILGQNEESVK
ILGENEKSVK
IVGEDEKSVK
IIGEDEKSVK|
QSSENNEIRR
OSSENNEIRR
DNEESGEVTP
RDGANQTNRA
GVEVSPSNQA
AGEANPSNSA
AGEANQSKQA

NOOORARNANARNRNRRN <P < HO 0O RO

DGG.GGVIDGGGAATDRNG. ....

.HGGVGRVIGGKGVSIDRND

INIC|
INIC|
KIC
KIC|
NVC
INVC|
NVC
NVC|
INIC|
INIC|
INIC|
INIC
INIC|
INIC|
NVC|
INVC|
NVC
INL S
NVC
INLC|

INL C|

e e W e s e W P s s s M B s

50

130

sCEEEE RIEJF IFQE
\YC D F TPEAL N3P 18]
SEREENE RIBUF IO E
T[hRRND RN TH0 O
K{hRED RIBNF S|S0
TREEND KB T 10 S
TR D KIBNT 1)d0 S
TREEND KIBNT 1)d0 S
ic D F TRRYL NjuRd P 0K
1Y C D F TPEAL N)A P 1)
\4C D F TRIIL. N b p 1)
1Y C D F TPEAL N3 p 18]
V{SBRRD KRN F LT E
1Y C D F TPEAL NP 18]
V{eBRRD KINF LIdL E
|
TRhYENE KB F MK O
ic b F TPRSL NEAY P[]
ShREE RIBUF I)J0E
SEREENE RIBUF 10 E
Elc o F TREL NjgRe P O

S[epRRYE RIGYF TIJOE

[COCUNEEUUUUUU0U00UEEO 0O

B E 0101010100 [ H H E E Ho B
POQHHNHEHHOAQAOAOQARKKKKENOO®N

BRI

.GSRGDADGG

GSIISDNEG

NHGGGDGVNQGGKSTGTINSGNVRLNGSVIDGKES
.DGG.GGIIGTEGASTDRSA.....
. YGGGGGVIEGEGASTDRNG. ....
FGGGGKVINGEASSTDRSD. ..
DGS.GGVIDGKGASTDRNS.....

120

INLC

.GTRSGDQA.
.GS.TGDEER
..SN.RSDKEG
.GS.RSNNEG

FHRAAHHHA AR A A A A A A AR <A A A




imagec.png
> <= o« <
o o o4 %
< i L
o fwno o
“ HW < |
° = e %
A4 <
° pet— o o )
L= <
oot o %
L L
- %
,, | %,
%
W %,
90
Hhe | %,
T2 L sy
= © ? %
O uomaur ymosB % %o
D~
= :
[ &
£
e
%
1
(IR
[
\0\
e & o
5 i)

uomqiyui yimosb 9

©

Pc

uomqiyut yimoib %

>
o

ot

oTth
.o.ﬂﬂIA .
S
. -tl_l oo
H
_I*IA

-1

o
=]
=

(&)

T
o
0

T_L

uomqIyul ymoub o,




