
Supplementary Figure 1: Multiple sequence alignment (MSA) of (A) Plasmodium von 
Willebrand factor A domain-related protein (WARP) and (B) Plasmodium secreted ookinete 
adhesive protein (SOAP) protein of Plasmodium species infecting gorillas, chimpanzees, 
humans, birds, monkeys and rodents. The asterisk (*) depicts fully conserved amino acid 
residues; amino acids showing strongly similar properties are represented by a colon (:); and 
weakly conserved amino acids by a period (.). The Plasmodium species with a short form 
chitinase have one conserved cysteine residue in the N-terminal structure of the WARP and 
SOAP proteins compared to all long form chitinases which do not, as indicated with red box.  
 

A. Plasmodium von Willebrand factor A domain-related protein (WARP) 
 

 

 
 
 



 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



B) Plasmodium secreted ookinete adhesive protein (SOAP) 
 

 

 
 
 
 



 

 
 



Supplementary Table 1:  Short and long form of Plasmodium chitinases and their corresponding WARP and 
SOAP proteins with conserved Cysteines (short chitinases), Serine and Threonine (long chitinases)   

Host Plasmodium Chitinases Chitinase Protein 
Length (aa) 

Putative  

Plasmodium von 
Willebrand factor A 

domain-related 
protein 

(N-Terminal 
Conserved Cysteine/ 

C     S) 

Plasmodium 
secreted ookinete 
adhesive protein 

(Conserved 
Cysteine/ C     S) 

Short form of chitinase  
Gorilla P. adleri_G01 

PADL01_1252400 
378  Cysteine 

PADL01_0800700 
Cysteine 

PADL01_1403900 
P. blacklocki_G01  
PBLACG01_1252100 

378  Cysteine 
PBLACG01_0801500 

Cysteine 
PBLACG01_1402900 

P. praefalciparum_strain_G01 
PPRFG01_1203200 

378  Cysteine 
PPRFG01_0802300 

Cysteine 
PPRFG01_1404700 

Chimpanzee P. reichenowi_CDC  
PRG01_1255500 

378  Cysteine 
PRCDC_0800900 

Cysteine 
PRCDC_1403600 

P. gaboni_strain_SY75 
PGSY75_1252200   

378  Cysteine 
PGSY75_0801300 

Cysteine 
PGSY75_1404300 

P. billcollinsi_G01 
PBILCG01_1251600 

378  Cysteine 
PBILCG01_0802000 

Cysteine 
PBILCG01_1404900 

Human P. falciparum_3D7 
PF3D7_1252200 

378  Cysteine 
PF3D7_0801300 

Cysteine 
PF3D7_1404300 

Short and Long form of chitinases  
Birds P. gallinaceum 8A 

PGAL8A_00321200 
PGAL8A_00321200 

 
377 
587 

Cysteine 
PGAL8A_00077400 

Cysteine 
PGAL8A_00276100 

P. relictum SGS1-like 
PRELSG_1467600 
PRELSG_0100100 

 
377  
587 

Cysteine 
PRELSG_0116700 

Cysteine 
PRELSG_1346700 

 
Human P. ovale curtisi_GH01 

PocGH01_14076700 
PocGH01_01010400 

 
360 
 664 

Serine 
PocGH01_01026500 

Cysteine 
PocGH01_13055300 

Long form of chitinase  
Human P. vivax_like_Pvl01 

PVL_010005600 
656 Serine 

PVL_000082800 
Serine 

PVL_130032400 
P. vivax_Sal-1 
PVX_087680 

650 Serine 
PVX_093675 

Serine 
PVX_086220 

P. vivax_P01_ Strain 
PVP01_0102800  

650 Serine 
PVP01_0118900 

Serine 
PVP01_1344500 

P. knowlesi_Malayan Strain 
Pk1 A PKNOH_S01009100 

699 Serine 
PKNOH_S01026100 

Serine 
PKNOH_S05397700 

P. knowlesi_strain H 
PKNH_0100800   

699 Serine 
PKNH_0117600 

Serine 
PKNH_1353800 

P. malariae_UG01_ Strain 
PmUG01_01014100 

652 Serine 
PmUG01_01030600 

Glutamine 
PmUG01_13054000 



 
 
 

 

Monkeys P. coatneyi_Hackeri 
PCOAH_00000160  

651 Serine 
PCOAH_00002130 

Serine 
PCOAH_00050920 

P. fragile_strain nilgiri 
AK88_00948  

592 Serine 
AK88_04713 

Serine 
AK88_01823 

P. inui_San Antonio 1 
 C922_03037 

642 Serine 
C922_05041 

- 

P. vinckei_petteri_strain CR 
YYG_01138   

611 Threonine 
YYG_02286 

Serine 
YYG_00730 

P. cynomolgi_strain_B 
PCYB_011010  

443 Serine 
PCYB_012570 

Serine 
PcyM_1351800 

Rodents P. berghei_ANKA 
PBANKA_0800500 

648 Serine 
PBANKA_1228900 

Serine 
PBANKA_1037800 

P. yoelii_17XNL 
 PY00008  

697 Threonine 
PY07681 

- 

P. yoelii_17X 
 PY17X_0803000   

720 Threonine 
PY17X_1232400 

Serine 
PY17X_1040200 

P. yoelii_YM 
 PYYM_0802900   

700 Threonine 
PYYM_1231600 

Serine 
PYYM_1039900 

P. chabaudi 
 PCHAS_0800800   

710 Threonine 
PCHAS_1229600 

Serine 
PCHAS_1038600 
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