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)u**lementar+ ,ig- ! . PfPPP8-smV5Tet targeting construct and /noc/do0n ef1cienc+
a, Schematic of PfPPP8 targeting construct to generate PfPPP8-smV5Tet, the location of its modification, and of the endogenous PfPPP8 locus following
integration of construct. #, For the PfPPP8 locus in the PfPPP8-smV5Tet line, schematic showing the locus upon HDR integration and the native locus. Below,
PCR amplifications of bracketed regions utilizing primers labelled in red; reactions labelled to the right of the image. Amplifications in the modified line are run
adjacent to the same reaction in the parental (3D7) line. c, Schematic of TetR-DOZI system for translational repression of PfPPP8- d, Immunoblot of PfPPP8-
smV5Tet protein levels + and - ATc; 2 biological replicates were run on the same gel. Asterisk indicates primary translation product of PfPPP8-smV5Tet. e, gating
strategy for Aow cytometry data collected for figure 1b. First gating utilized forward and side scatter to identify individual RBCs; this population was then gated
based on SBBR Creen expression; above 101 was considered SBBR Creen positive.



a).

b).

PfPPP8-smV5Tet

PfPPP8-sufficient PfPPP8-deficient

500 nm

1 µm

Supplementary Figure 2 | Additional characterization of PfPPP8-deficient phenotype – broad segmentation defects
a, Comparison of merozoite segmentation and individualization in PfPPP8-sufficient (left) and deficient (right) !"#-stalled parasites via
$ield%s stain& b! !'tra e'amples of PfPPP8-sufficient (left column) compared to -deficient (right column) full( segmented (!"#-stalled)
parasites via transmission electron microscop(& PfPPP8-deficient parasites displa( defective segmentation resulting in fe) merozoites of
vastl( different sizes, and ina*ilit( of merozoites to separate from each other indicated *( presence of multiple apical ends in a single
merozoite (red arro)s point to apical organelles in images )here more than one set of apical organelles is visi*le in one merozoite)&
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Supplementary Figure � � ���iti�nal ��ara�teri�ati�n �� ��������e��ient p�en�type � �entrin l��ali�ati�n an� p�en�type
a� Com&arison of centrin &henoty&es 'CrCen &rimary antibody( yello)* in relation to the basal com&le+ 'PfCINCH-smMyc( magenta* and
inner membrane com&le+ 'Pf#"P$5( cyan* in early( mid( and late segmentation PfPPP8-sufficient 'left* and -deficient 'right* &arasites by
slide I,"- b� Com&arison of centrin &henoty&es 'CrCen &rimary antibody( yello)* in relation to the basal com&le+ 'PfCINCH-smMyc(
magenta* in early( mid( and late segmentation PfPPP8-sufficient 'left* and -deficient 'right* &arasites by batch-staining I,"-
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Supplementary Figure 4 | Initial characterization of PfPPP8-deficient basal complex
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Supplementary Fig. 5 | Additional data on PfPPP8!de"cient ba#al comple$ integrity and #tability during #egmentation
a% Comparison of basal complex phenotype (PfCINCH-smMyc) in PfPPP8-sufficient and -deficient parasites by IFA using 3D-Structured Illumination Microscopy. Red arrows point to
breakage points in the basal complex. b% Immunoblot of basal complex protein levels (PfCINCH-smMyc and PfMORN1) in PfPPP8-sufficient and PfPPP8-deficient parasites; two replicates
were run on the same gel. c% Quantification of relative PfCINCH protein levels in PfPPP8-deficient compared to PfPPP8-sufficient conditions (data presented as mean values ± SD; n=4
biologically independent samples). d% Visualization of 6 individual parasites’ basal complex diameter measurements of each condition and time point from Fig. 3b data (n=10-30 rings each).
e% Quantification of basal complex Aring’ diameter in a single PfPPP8-deficient and PfPPP8-sufficient parasite over the course of imaging; one-sided F-test for eBuality of variances (0:40:
p=0.0006; 1:00: p=0.0013; 1:20-onward: pC0.0001, n=10-25 BC rings). Time point = time after initiation of imaging. f% Selected time points (time represented as hours:minutes on each
image) showing basal complex phenotype (PfBLEB-HaloTag) in the same parasite (PfPPP8-sufficent and -deficient) over time (see Supplementary Videos 5, 6).
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Supplementary Fig. 6 | Additional data on PfPPP8 and homologs’ conserved sequences and phosphatase activity of recombinant proteins.
a, Schematic of domains identified bioinformatically in PfPPP8. b, Sequence alignment generated by MegaX, prepared for publication using ESPript3 of
predicted phosphatase domains of PfPPP8 and homologs (T. annulata, C. parvum, B. diver�en�� and T. ��ndii) plus serine-threonine protein phosphatase �.
�erevi�iae PPT1. Catalytically important motifs boxed in cyan. c, Immunoblot of recombinant 6xHis-tagged phosphatase domains of PPT1, PfPPP8, and C.
parvum PPP8. d, Coomassie staining of recombinant maltose-binding protein (MBP)-tagged PfPPP8N1311,1314D , CpPPP8, CpPPP8G406D,445R, and ScPPT1.
Expected size of fusion protein for all ~90 kDA of �. ��li MBP ~44 kD. e, pNPP dephosphorylation assay for 6xHis-recombinant phosphatase domains. f,
pNPP dephosphorylation assay for MBP-recombinant phosphatase domains (for e and f, nB3 samples run in parallel, representatiCe of multiple biological
replicatesA data presented as mean Calues D SD).
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Supplementary Figure 7 | Additional data on PfMyoJ and PF3D7_021!700 temporal locali"ation#
a$ .ompari+on of PfMyoJ and PfMORN1 tempora) )o/a)i0ation in ad1a/ent ear)ier and )ater +/hi0ont+ of a mi2ed pop()ation 3y I-A4 5ar)ier +/hi0ont
indi/ated 6ith a /yan arro6 and a /yan-da+hed o(t)ine in the fo(rth pane) (de7ning the 3o(ndarie+ of ea/h para+ite!4 ,ater +/hi0ont indi/ated 6ith a
6hite arro6 and a 6hite-da+hed o(t)ine in the fo(rth pane)4 b$ Imm(no3)ot /omparing PfMyoJ and PfMORN1 protein )e8e)+ in a tight)y +yn/hroni0ed
pop()ation9 6ith +amp)e+ ta&en e8ery 2 ho(r+4 c$ :(anti7/ation of mean ;. ring diameter at ea/h time point repre+ented in 3< n= 10 +/hi0ont+ per
time point4 d$ .ompari+on of P-%D'*0214'00 and PfMORN1 tempora) )o/a)i0ation in ad1a/ent ear)ier and )ater +/hi0ont+ of a mi2ed pop()ation 3y
I-A4 5ar)ier +/hi0ont indi/ated 6ith a /yan arro6 and a /yan-da+hed o(t)ine in the fo(rth pane) (de7ning the 3o(ndarie+ of ea/h para+ite!4 ,ater
+/hi0ont indi/ated 6ith a 6hite arro6 and a 6hite-da+hed o(t)ine in the fo(rth pane)4 e$ Imm(no3)ot /omparing P-%D'*0214'00 and PfMORN1
protein )e8e)+ in a tight)y +yn/hroni0ed pop()ation9 6ith +amp)e+ ta&en e8ery 2 ho(r+4 f$ :(anti7/ation of mean ;. ring diameter at ea/h time point
repre+ented in e< n= 10 +/hi0ont+ per time point4
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Supplementary Figure 8 | PfMyoJ and PF3D7_021!700 are recruited to t"e ba#al comple$ e%en in PfPPP8&de'cient para#ite#(
a) .om/arison of PfMyoJ 0PfMyoJ-smMyc1 and PfM'()% /2enoty/es in PfPPP8-sufficient 0left1 and -deficient 0rig2t1 /arasites 3y ,F+4 using t2e
PfPPP8-smV5Tet; PfMyoJ-smMyc line5 b) .om/arison of PfMyoJ 0PfMyoJ-smMyc1 and Pf-+P&5 /2enoty/es in PfPPP8-sufficient 0left1 and -deficient
0rig2t1 /arasites 3y ,F+4 using t2e PfPPP8-smV5Tet; PfMyoJ-smMyc line5 c) .om/arison of PF3D!"#$%&!## 0PF3D!"#$%&!##-smMyc1 and Pf-+P&5
/2enoty/es in PfPPP8-sufficient 0left1 and -deficient 0rig2t1 /arasites 3y ,F+4 using t2e PfPPP8-smV5Tet; PF3D!"#$%&!##-smMyc line5
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Supplementary Figure 9 | Additional data comparing PfPPP8’s temporal localization to PfBLEB, Pf!"#!$, and Pf%&'#(
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Supplementary Fig. 10 | Expansion microscopy shows PfPPP8-depletion o!er the course of basal complex contraction.
a" Indi+id,al slices f$om a mid-se-mentation schi.ont with /oth ta--ed p$oteins o$ only PfPPP8-V5 displayed0 !axim,m p$o%ection demonst$ates $in- si.e and
shape0 b" Indi+id,al slices f$om a schi.ont /e-innin- /asal complex cont$action with /oth ta--ed p$oteins o$ only PfPPP8-V5 displayed0 !axim,m p$o%ection
demonst$ates $in- si.e and shape0 c" Indi+id,al slices f$om a schi.ont midway th$o,-h /asal complex cont$action with /oth ta--ed p$oteins o$ only PfPPP8-V5
displayed0 !axim,m p$o%ection demonst$ates $in- si.e and shape0 d, Indi+id,al slices f$om a schi.ont 1nishin- /asal complex cont$action with /oth ta--ed
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Supplementary Fig. 11 | Additional data on PfPPP8’s temporal localization in the PfCI!C"#m!eon$reen% PfPPP8#mCherry parasites.
a& -uanti.cation of relative fluorescence/ compare! to fluorescence at the onset of imaging/ for 0oth PfCINCH-mNeonGreen an! PfPPP8-mCherry in an early segmentation schi1ont2
"ime point 3 time after initiation of imaging2 b& 4electe! time points (time represente! as hours#minutes on each image) from 4upplementary 5i!eo ,/ correspon!ing to time points in a/
comparing PfCINCH-mNeonGreen an! PfPPP8-mCherry fluorescence2 c& -uanti.cation of relative fluorescence/ compare! to fluorescence at the onset of imaging/ for average!
PfCINCH-mNeonGreen an! PfPPP8-mCherry parasites (n3) parasites/ representing multiple 0iological replicates* !ata presente! as mean values 6 47)2 8egression analysis create! a
line of 0est .t for each protein9s fluorescence an! the slopes are signi.cantly !ifferent (t:o-taile! t test* p;02000$* <nalysis of Covariance)2 d& -uanti.cation of relative fluorescence/
compare! to fluorescence at the onset of imaging/ for in!ivi!ual PfCINCH-mNeonGreen* PfPPP8-mCherry parasites in c2 "ime point 3 time after initiation of imaging
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Supplementary Figure 12 | Data on PfPPP8’s temporal localization in PfCINC!"mScarlet# PfPPP8"mNeon$reen parasites%
a& +uanti,cation of relative fluorescence( com#are$ to fluorescence at the onset of ima"in"( for -oth PfCINCH-mScarlet an$ PfPPP8-mNeonGreen in a late se"mentation schi.ont/ b&
+uanti,cation of relative fluorescence( com#are$ to fluorescence at the onset of ima"in"( for avera"e$ PfCINCH-mScarlet an$ PfPPP8-mNeonGreen #arasites (n0%0 #arasites(
re#resentin" multi#le -iolo"ical re#licates; $ata #resente$ as mean values 1 S2)/ c& Selecte$ time #oints (time re#resente$ as hours:minutes on each ima"e) from Su##lementar! 3i$eo
%0( corres#on$in" to time #oints in a& com#arin" PfCINCH-mScarlet an$ PfPPP8-mNeonGreen fluorescence/ d& +uanti,cation of relative fluorescence( com#are$ to fluorescence at the
onset of ima"in"( for in$ivi$ual PfCINCH-mScarlet; PfPPP8-mNeonGreen #arasites in -/ e& +uanti,cation of relative fluorescence( com#are$ to fluorescence at the onset of ima"in"( for
-oth PfCINCH-mScarlet an$ PfPPP8-mNeonGreen in an earl! se"mentation schi.ont (see Su##lementar! 3i$eo %%)/
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Supplementary Figure 13 | Basal Complex Timing Model
Top row: simp!i"#$ mo$#! of %&# pro'#ss of s#(m#)%*%io) i) Plasmodi	m s'&i+o)%s $i,i$i)( i) %&# RBC- wi%& %&r## %im# poi)%s $#pi'%#$.
T&# )/'!#/s is $*r0 1!/#- i))#r m#m1r*)# 'omp!#2 'y*)- 1*s*! 'omp!#2 m*(#)%*- &#mo+oi) 'rys%*! r#$3or*)(#. Bo%%om row: 4+oom#$3i)5
r#pr#s#)%*%io)s of %&# 1*s*! 'omp!#2 i) mor# $#%*i! *% #*'& s%*(#- wi%& s#!#'%#$ BC pro%#i)s 'o!or#$ *''or$i)( %o %&#ir %#mpor*!
!o'*!i+*%io). I) m*(#)%*- %&# 1/!0 of %&# 0)ow) 1*s*! 'omp!#2 pro%#i)s w&i'& *r# pr#s#)% %&ro/(&o/% s#(m#)%*%io). I) or*)(#- pro%#i)s
w&i'& $#p*r% 1#for# s#(m#)%*%io) #)$s 1/% *r# pr#s#)% #*r!y i) %&# pro'#ss. I) (r##)- pro%#i)s w&i'& *r# r#'r/i%#$ p*r%w*y %&ro/(&
s#(m#)%*%io). T&is mo$#! is m#*)% o)!y %o $#mo)s%r*%# %#mpor*! r#!*%io)s&ips 1#%w##) 1*s*! 'omp!#2 pro%#i)s6 sp*%i*! r#!*%io)s&ips of
pro%#i)s %o #*'& o%&#r wi%&i) %&# ri)( s&o/!$ )o% 1# i)f#rr#$ from %&# *rr*)(#m#)% of 'o!ors i) %&# $i*(r*m



A D
A D

E G
Pf3D7_0407800

1188 bp

PfMyoJ locus, smV5-10xTet HDR integratedc)

integrated HDR template plasmid

Native PfMyoJ Locus

Pf3D7_1219800 smV5 10xTet TetR-DOZI hDHFR2A

K KB C L L
Pf3D7_1219800

a)

b)

PfCINCH locus, smMyc HDR integrated

PfBLEB locus, HaloTag HDR integrated

integrated HDR template plasmid

Native PfCINCH Locus

Native PfBLEB Locus

E F
Pf3D7_0407800 smMyc BSD

C G

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_0407800 smMyc control amplification
3: 3D7 E+F (oJDD7160; oJDD6762)
4: Pf3D7_0407800 smMyc E+F
5: 3D7 C+G (oJDD56, oJDD5839)
6: Pf3D7_0407800 smMyc C+G
7: 3D7 E+G (oJDD7160; oJDD5839)
8: Pf3D7_0407800 smMyc E+G

663 bp

H J
Pf3D7_0704300

integrated HDR template plasmid

H I
Pf3D7_0704300 HaloTag BSD

C J

768 bp

1340 bp
687 bp891 bp

e)

f)

PfCINCH locus, mNeonGreen HDR integrated Native PfCINCH Locus

E G
Pf3D7_0407800

integrated HDR template plasmid

E O
Pf3D7_0407800 mNeonGreen hDHFR

C G

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_0704300 HaloTag control amplification
3: 3D7 H+I (oJDD7156; oJDD7161)
4: Pf3D7_0704300 HaloTag H+I
5: 3D7 C+J (oJDD56; oJDD6010)
6: Pf3D7_0704300 HaloTag C+J
7: 3D7 H+J (oJDD7156; oJDD6010)
8: Pf3D7_0704300 HaloTag H+J

996 bp 833 bp 1937 bp

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_1219800 smV5Tet control amplification
3: 3D7 K+B (oJDD6638; oJDD2933)
4: Pf3D7_1219800 smV5Tet K+B
5: 3D7 C+L (oJDD56; oJDD6637)
6: Pf3D7_1219800 smV5Tet C+L
7: 3D7 K+L (oJDD6638; oJDD6637)
8: Pf3D7_1219800 smV5Tet K+L

PF3D7_0214700 locus, smV5-10xTet HDR integratedd)

integrated HDR template plasmid

Native Pf3D7_0214700 Locus

Pf3D7_0214700 smV5 10xTet TetR-DOZI hDHFR2A
BM M NNC

Pf3D7_0214700

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

1639 bp713 bp847 bp

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_0214700 smV5Tet control amplification
3: 3D7 M+B (oJDD7157; oJDD2933)
4: Pf3D7_0214700 smV5Tet M+B
5: 3D7 C+N (oJDD56, oJDD7158)
6: Pf3D7_0214700 smV5Tet C+N
7: 3D7 M+N (oJDD7157; oJDD7158)
8: Pf3D7_0214700 smV5Tet M+N

1 2 3 4 5 6 7 8

734 bp 663 bp 1188 bp

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_0407800 mNeon control amplification
3: 3D7 E+O (oJDD7160; oJDD5007)
4: Pf3D7_0407800 mNeon E+O
5: 3D7 C+G (oJDD56; oJDD5839)
6: Pf3D7_0407800 mNeon C+G
7: 3D7 E+G (oJDD7160; oJDD5839)
8: Pf3D7_0407800 mNeon E+G1 2 3 4 5 6 7 8

PfPPP8 locus, mCherry HDR integrated Native PfPPP8 Locus

Pf3D7_1018200

integrated HDR template plasmid

Pf3D7_1018200 mCherry BSD
CP

832 bp 724 bp 1527 bp

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_1018200 mCh control amplification
3: 3D7 A+P (oJDD5389; oJDD512)
4: Pf3D7_1018200 mCh A+P
5: 3D7 C+D (oJDD56; oJDD7155)
6: Pf3D7_1018200 mCh C+D
7: 3D7 A+D (oJDD5389; oJDD7155)
8: Pf3D7_1018200 mCh A+D

1 2 3 4 5 6 7 8

3 kb

1 kb

3 kb

1 kb

3 kb

1 kb

3 kb
1 kb

3 kb

1 kb

3 kb

1 kb

Supplementary F!"# $% & Inte"rat!'n PC() f'r * 'f t+e , l!ne) "enerated and ut!l!-ed#
a. For the PfCINCH locus in the PfPPP8-smV5Tet; PfCINCH-smMyc line, schematic showing the locus upon HDR integration and the native locus. Below, PCR
amplifications of bracketed regions utiliAing primers labelled in red; reactions labelled to the right of the image. Amplifications in the modified line are run
adBacent to the same reaction in the parental (3D7) line. b / f are identical in setup, providing the same information about each genetically modified parasite
generated and utiliAed.



A D
A D

c)

d)

PfCINCH locus, mScarlet HDR integrated Native PfCINCH Locus

E G

Pf3D7_0407800

integrated HDR template plasmid

E Q
Pf3D7_0407800 mScarlet hDHFR

C G

PF3D7_0214700 locus, smMyc HDR integratedb)

integrated HDR template plasmid

Native Pf3D7_0214700 Locus

Pf3D7_0214700 smMyc BSD
FM M NNC

Pf3D7_0214700

1639 bp713 bp918 bp

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_0214700 smMyc control amplification
3: 3D7 M+B (oJDD7157; oJDD2933)
4: Pf3D7_0214700 smMyc M+F
5: 3D7 C+N (oJDD56, oJDD7158)
6: Pf3D7_0214700 smMyc C+N
7: 3D7 M+N (oJDD7157; oJDD7158)
8: Pf3D7_0214700 smMyc M+N

1071 bp 663 bp 1188 bp

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_0407800 mScar control amplification
3: 3D7 E+Q (oJDD7160; oJDD6504)
4: Pf3D7_0407800 mScar E+Q
5: 3D7 C+G (oJDD56; oJDD5839)
6: Pf3D7_0407800 mScar C+G
7: 3D7 E+G (oJDD7160; oJDD5839)
8: Pf3D7_0407800 mScar E+G1 2 3 4 5 6 7

PfPPP8 locus, mNeonGreen HDR integrated Native PfPPP8 Locus

Pf3D7_1018200

integrated HDR template plasmid

Pf3D7_1018200 mNeonGreen BSD
CP

852 bp 724 bp 1527 bp

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_1018200 mNeon control amplification
3: 3D7 A+P (oJDD5389; oJDD512)
4: Pf3D7_1018200 mNeon A+P
5: 3D7 C+D (oJDD56; oJDD7155)
6: Pf3D7_1018200 mNeon C+D
7: 3D7 A+D (oJDD5389; oJDD7155)
8: Pf3D7_1018200 mNeon A+D

PfMyoJ locus, smMyc HDR integrateda)

integrated HDR template plasmid

Native PfMyoJ Locus

Pf3D7_1219800 smMyc
K KF C L L

Pf3D7_1219800

1068 bp 833 bp 1937 bp

1: 3D7 control amplification (oJDD5078; oJDD5079)
2: Pf3D7_1219800 smMyc control amplification
3: 3D7 K+B (oJDD6638; oJDD2933)
4: Pf3D7_1219800 smMyc K+F
5: 3D7 C+L (oJDD56; oJDD6637)
6: Pf3D7_1219800 smMyc C+L
7: 3D7 K+L (oJDD6638; oJDD6637)
8: Pf3D7_1219800 smMyc K+L

BSD

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7

1 2 3 4 5 6 7

8

8

8

3 kb
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Supplementary Fig. 15 ! "ntegrati#n PC$% &#r ' #& t(e ) line% generated and utili*ed.
a+ For the PfPPP8-smV5Tet; PfMyoJ-smMyc line, schematic showing the locus upon HDR integration and the native locus. Below, PCR
amplifications of bracketed regions utilizing primers labelled in red; reactions labelled to the right of the image. Amplifications in the
modified line are run adjacent to the same reaction in the parental (3D7) line. b , d are identical in setup, providing the same information
about each genetically modified parasite generated and utilized.



1       10        20               30        40        50   

B.sp.xinjiang                       E                                 F       S  ELL LCD V  I K   TVV  L           L G L GNV  LL       WPC YN   E   V SN V Q T   N. QGT......TQ H P N   LT  ES NSLG  

B.bigemina                          E                                 F       S  ELL LCD V  V R   SVL  M           M G L GSV  LL       WPC YN   E   V CG V Q G   H. EGT......VQ H P N   LT  ES NCLG  

B.ovata                             E                                 F       S  ELL LCD V  V R   SVL  L           V G L GSV  LL       WPC YN   E   V CG V Q S   Y. QGT......VQ H P N   LT  ES NCLG  

B.divergens                         E                                 F       S  EML LCD A  V K    ML  L           I G L GSV  LL       WPC YN   E   V CG V Q PC  K. QGT......VQ H P N   FT  ES NSLG  

B.bovis                             E                                 F       S  ELV LCD M  I R    LV  L           L G L G V  LL       WPC YN   E   V CH V K GA  R. QGT......TQ H P N D YT  DT NSLG  

B.microti                           E                                 F       N   LL LC     L     TIV  I          RI G L  N  DLI     Y WPC YHS  V  NNFSH LAK D   K. KSP......T  I E GN FV   RT NI G  

Be.besnoiti                         E                                 F          DMV L D    L     TVI  V          KIFG IHG L DLL     F WPLALE   A F ACSV FAA E   E. NL......PS    D   H A   EF GS G  

Ch.velia                            E                                 F       T  EML LCD V  L     TLV  V          RVYG VHGQL DLL     F WPC AE   C   R VL FME D   D. LL......PC    D     P   AL ET S  

Cr.muris                            E                                 F       T  EIM LCD V  L R   SLI             RIFG IHGQL DIL     F WPA VD   K   T VE F K N   Q.NSEF...KMPV    D     F   HF EK S  

Cr.andersoni                        E                                 F       T  EIM LCD V  L R   SLI             RIFG IHGQL DIL     F WPA VD   K   T VE F K N   Q.NSEF...KMPV    D     F   HF EK S  

Cr.ubiquitum                        E                                 F       S  EIM LCD L  I R   SLV  I          RIFG IHGQL DLL     F WPL YS   D   R VQ I N N   R. KA....NNSV    G     I   YF EH S  

Cr.meleagridis                      E                                 F       S  EIM LCD A  I R   SLI  I          RIFG IHGQL DLL     F WPL CS   D   R VQ I G N   K. KR....NNSV    G     I   YF EQ S  

Cr.hominis                          E                                 F       N  EIM LCD A  I R   SLI  I          RIFG IHGQL DLL     F WPL CS   D   R VQ I G D   K. KG....NNSV    G     I   YF EQ S  

Cr.parvum                           E                                 F       N  EIM LCD A  I R   SLI  I          RIFG IHGQL DLL     F WPL CS   D   R VQ I G D   K. KG....NNSV    G     I   YF EQ S  

Cr.tyzzeri                          E                                 F          EIM LCD A  I R   SLI  I          RIFG IHGQL DLL     F WPLDCS   D   R VQ I G D   K. KG....NNSV    G     I   YF EQ S  

Cr.sp.chipmunk                      E                                 F       N  EIM LCD A  I R   SLL  I          RIFG IHGQL DLL     F WPL YS   D   R VQ I S D   T. KG....NSSV    G     I   YF EN S  

Cr.ryanae                           E                                 F       N  EII LCD V  V R   SLI  I          RIFG L GQL DLL     F WPL HL   E   Q VE I N N   R. NKE...NNAI    G Y   S   SL ES S  

Cr.bovis                            E                                 F       N  EIM LCD V  V R   SLI  L          RIFG L GQL DLL     F WPL YL   K   Q VE I D N   R. NGE...NNTI    G Y   S   HL EN S  

Cyc.cayetanensis                    E                                 F       T  EAL LCD V  I     SLL  L          RVYG IHGQL DLL     F WPA AS   L   A AS LAL N   E. EL......PL    D     G   DF DS L  

Cys.suis                            E                                 F       T  EIL I E V  I     TVL  V          KIFG LHG L DLL     F WPA PD   T L A KC FSV T   E. NL......PA    D   H A   EF RS G  

Cyt.felis                           E                                 F       T  EMI L D V  L R   SLI  I           I G M   L  LI     Y WPC YN   N F T YT I R D   Y. DGI......VQ H D NND YS  DI NT G  

E.tenella                           E                                 F       T  EAL LCD    L     SLL  L          RVYG LHGQL DLL     F WPA AE   K   ATAS VAA N   E. EL......PL    D     V   DF GS G  

E.falciformis                       E                                 F       T  EAL LCD V  L     SLL  L          RVYG LHGQL DLL     F WPA AQ   T   A AS VAR D   E. EL......PL    D     G   DF NS G  

H.hammondi                          E                                 F          DIV LCD V  L     TVI  L          KIFG LHG L DLI     F WPVAEE   A   A GS VAA E   E. DI......PL    D   H A   EF GS G  

N.caninum                           E                                 F          EVL LCD V  L     TVI  L          KIYG LHG L DLL     F WPLAVE   A   A ER VAA E   E. DV......PL    D   H A   EF GS G  

P.falciparum                        E                                 F       T  DIL LCD V  L K   SL   V          KVFG VHGNL DLL     Y WPC YN   L   E AK F M N  EN. TLP......C    D     F   DF NL N  

P.praefalciparum                    E                                 F       T  DIL LCD V  L K   SL   V          KVFG VHGNL DLL     Y WPC YN   L   E AK F M N  EN. TLP......C    D     F   DF NL N  

P.reichenowi                        E                                 F       T  DIL LCD V  L K   SL   V          KVFG VHGNL DLL     Y WPC YN   L   E AK F M N  EN. TLP......C    D     Y   DF NL N  

P.blacklocki                        E                                 F       T  DIL LCD V  L K   SL   V          KVFG VHGNL DIL     Y WPC YN   L   E AK F I N  EN. TLP......C    D     Y   DF NL N  

P.billcollinsi                      E                                 F       T  DIL LCD V  L K   SL   V          KVFG IHGNL DIL     Y WPC YN   L   E AK F I N  EN. TLP......C    D     Y   DF NL N  

P.adleri                            E                                 F       T  DIL LCD V  L K   SL   V          KVFG IHGNL DIL     Y WPC YN   L   E AK F I N  EEN SLP......C    D     Y   DF NL N  

P.gaboni                            E                                 F       T  DIL LCD V  L K   SL   V          KVFG VHGNL DIL     Y WPC YN   L   E AK F I N  EEN SLP......C    D     Y   DF NL N  

P.gallinaceum                       E                                 F       S  DIL LCD V  L K   SL   V          KVFG IHGNL DIM     Y WPC YN   L   E AK F L N  EN. KLP......C    D     F   DF NL N  

P.vivax                             E                                 F       S  DVI LCD A  V K   SI   V          KVFG LHGNV DLL     Y WPC YN   L   E AK L G D  EQ. ELP......C    D     L   DF NM G  

P.fragile                           E                                 F       T  DII LCD A  V K   SI   V          KVFG LHGNI DLL     Y WPC YN   L   E VK F G D  EH. DLP......C    D     F   DF NM N  

P.knowlesi                          E                                 F       T  DII LCD A  V K   TI   V          KVFG LHGSI DLL     Y WPC YN   L   E VK F G D  EY. DLP......C    D     F   DF NM N  

P.coatneyi                          E                                 F       T  DIL LCD A  V K   SI   V          KVFG LHGNI DLL     Y WPC YN   L   E VK F G D  EK. DLP......C    D     F   DF NM N  

Th.parva                            E                                 F       T  DIV LCD A  I K   SLL  L           VY  L G L  LL     Y WPC YS   N   S CY L K N   N. NGE......FQ  SS N D SC  DL NA G  

Th.annulata                         E                                 F       T  DIV LCD V  I K    VL  L           VY  L G L  LL     F WPC YT   N   S CY L K NP  N. NGE......FQ  SS N D SC  DL NA G  

Th.orientalis                       E                                 F          DML LCD A  I K   SLL  L           VFG L G L  LL         CAYS   Q   A CS L K D   Q. KGN......VQ   S N D SC  DQ NALDG.

Th.equi                             E                                 F       T  DLL LCD    L K   SLL  L           IYG I   I  L      Y WPC YT   K   STCN L K D   K. NGS......VQ   S NAD IS GKM NT G  

To.gondii                           E                                 F          DIV LCE M  L     TVV  L          KIFG LHG L DLI     F WPIAEE   A   A CS VAA E   E. DI......PL    D   H A   EF GS G  

V.brassicaformis                    E                                 F       T  EV  LCD V        TLV  L          RVYG IHGNL DLL     Y WPC SD  KM   M VPHLIH N   E. SL......PV    D     P   TF NT A  

S.cerevisiae.PPT1                    E                                 F           VA I   A  L R   SMV  L           V G  HGQ  DVL     F   LPKKY  A ISH DT F Q P   E. ENNSTPDVKIS C DT   FY   NL RK GKV

     60                                                     

B.sp.xinjiang    LHGESCDS....................................................

B.bigemina       LHGNTADR....................................................

B.ovata          LHGNTTER....................................................

B.divergens      MHGNTSEK....................................................

B.bovis          LHGDTCDM....................................................

B.microti        LHSRANDDSTALS...............................................

Be.besnoiti      GDIDKITQQME.................................................

Ch.velia         .DKRRGDILSM.................................................

Cr.muris         .HYHRGDILSM.................................................

Cr.andersoni     .HYHRGDILSM.................................................

Cr.ubiquitum     .HFHRGDILSM.................................................

Cr.meleagridis   .HFHKGDILSM.................................................

Cr.hominis       .HFHRGDILSM.................................................

Cr.parvum        .HFHRGDILSM.................................................

Cr.tyzzeri       .HFHRGDILSM.................................................

Cr.sp.chipmunk   .HFHRGDILSM.................................................

Cr.ryanae        .HYQKGDILSM.................................................

Cr.bovis         .HYQKGDILSM.................................................

Cyc.cayetanensis ..EEAMQQLNT.................................................

Cys.suis         DEVDKTTRQYE.................................................

Cyt.felis        LHN.........................................................

E.tenella        ..EDLISGLGC.................................................

E.falciformis    ..QETIEGLSS.................................................

H.hammondi       DEPDKLTDQVE.................................................

N.caninum        GDEDKLTEQIE.................................................

P.falciparum     MHNNKNLLLTESDLRKFEYIHN...DKDIHIDKNKD.....................MQY

P.praefalciparum MHNNKNLLLTETDLRKFEYIHN...DKDIHIDKNKD.....................MQY

P.reichenowi     MHNNKNLLLTETDLRKFEYIHN...DKDIHIDKNKD.....................MQY

P.blacklocki     MHNNKNLLLTEMDLRRFEYINN...DKDIHIDKYKD.....................IQY

P.billcollinsi   MHNNKNLLLTERDLIKFEYINN...DKD..IDKKND.....................MQY

P.adleri         MHNNKNLLLTETDLRKFEYMNN...DKNINVDKKND.....................IQY

P.gaboni         MHNNKNLLLTETDLRKFEYINN...HKNINVDKKND.....................IQY

P.gallinaceum    MHNSMNELISINDLINFENMNYNKMNENYSCEKIRDE..................NEEIY

P.vivax          LHGGTNEWLSVEEVAMRG.......GRSVSVGKLKEAVPHTGGTSVSVEKRRETVPHTDG

P.fragile        LHGDTNEWLSVDEVATSD.......ATCMSVGKANEA................SVANMAA

P.knowlesi       MHGETNEWLNVEEVSATN.......EVSLRSKNSTD.................PFPYVAS

P.coatneyi       LHGETNEWLTVEEVATTD.......GMSIPMGKPNE.................TLPHMVR

Th.parva         MTNKRCVDELV.................................................

Th.annulata      MTNKKSVDELV.................................................

Th.orientalis    ............................................................

Th.equi          LHQ.........................................................

To.gondii        GELDKLTQQVE.................................................

V.brassicaformis .DRRRGDILTT.................................................

S.cerevisiae.PPT1 GPKHT.......................................................
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B.sp.xinjiang                                                    K   P                             IFLG  I       FSLE L VLFSL ILF  HVFLL ...GVNKLLDAGMYAKGEATKL    DM GDV..EG    T M          Y     .

B.bigemina                                                       K   P                             VFLG  I       FSLE L VLFSL VLY  HVFLL ...SVARAVDASQYAKGETTKL    DL GEV..EG    T L          Y     .

B.ovata                                                          K   P                             VFLG  I       FSLE L VLFSL VLF  HV LL ...KGARLVDAGQYAKGETTKL    DL GEA..EG    T L          Y  I  .

B.divergens                                                      K   P                             LFLG  I       YSLE L ILF L ALF  HIFII ...PRDQSVNPTQYAKGEATKL    DL SEI..EG    T M   A      Y     .

B.bovis                                                          K   P                             VFLG  I       FSME L VLFSL ILF  HVFLL ...ITNKLADAGMYAKGEATKL    NM GDV..EG    T L          Y     .

B.microti                                                        K   P                             I I   I     P YSLE L LV SL VLF  HI IV ...................HII N CGQ NPPHA V    C L  M       K  T  G

Be.besnoiti                                                      K   P                            FLFLG YV     G  SLDVL LLFSL VLY  RVFLL ....................D     D  DR... HC     L          N     .

Ch.velia                                                         K   P                            YVFLG FV     G FSLEVV LMFSL LLY  KVFLL ....................N     D  DR... T      A          R     .

Cr.muris                                                         K   P                            YIFLG YV     G FSLEVI LLFS  ILF  KI ML ....................N     D  DR... K      F    F     N  M  .

Cr.andersoni                                                     K   P                            YIFLG YV     G FSLEVI LLFS  ILF  KI ML ....................N     D  DR... K      F    F     N  I  .

Cr.ubiquitum                                                     K   P                            YVFLG YV     G FSLEVI ILFSL IMF  KIFLL ....................K     D  DG... K      S          D     .

Cr.meleagridis                                                   K   P                            YVFLG YV     G FSLEVI ILFSL IMF  KIFLL ....................K     D  DR... K      S          D     .

Cr.hominis                                                       K   P                            YVFLG YV     G FSLEVI ILFSL IMF  KIFLL ....................K     D  DG... K      S          D     .

Cr.parvum                                                        K   P                            YVFLG YV     G FSLEVI ILFSL IMF  KIFLL ....................K     D  DG... K      S          D     .

Cr.tyzzeri                                                       K   P                            YVFLG YV     G FSLEVI ILFSL IMF  KIFLL ....................K     D  DG... K      S          D     .

Cr.sp.chipmunk                                                   K   P                            YVFLG YV     G FSLEVI ILFSL IMF  KIFLL ....................R     D  DG... R      S          D     .

Cr.ryanae                                                        K   P                            YVFLG YI     G  SLEII LLFSL ILY  RIFLL ....................K     D  DF... EL     C          D     .

Cr.bovis                                                         K   P                            YVFLG YI     G FSLEII LLFS  ILY  RIFLL ....................K     D  DF... G      C    F     D     .

Cyc.cayetanensis                                                 K   P                             LFLG YV     G FS EVL LL S  VLY  RVWLL ....................SL    D  DR... H  C   L  L F     N     .

Cys.suis                                                         K   P                            FLFLG YV     G  SLEVI ILFSL ILF  RVFLL ....................D     D  DR... EC     L          S     .

Cyt.felis                                                        K   P                            YIFI  FI        NLE L  IFSL ILF  HIY I .......NNLNLKC...IPIK    SG  NNN..NKI   Y LF         Y   F .

E.tenella                                                        K   P                             LFLG FV     G FS EVL LL S  VLF  KVWLL ....................SL    D  DR... I  C   L  L F     D     .

E.falciformis                                                    K   P                             VFLG YV     G FS EVL LLF L VLY  HVWLL ....................SL    D  DR... Q  C   L   A      S     .

H.hammondi                                                       K   P                            FLFLG YV     G  SLEVL LLFSL VL   RVFLL ....................D     D  DR... PC     L        S H     .

N.caninum                                                        K   P                            FLFLG YV     G  SLEVL LLFSL VL   RVFLL ....................D     D  DR... PC     L        S N     .

P.falciparum                                                     K   P                            YVFLG  I     G YSLEVI LLFSL ILF  HIYLL N...............DNDIK     NL NR... N      C          K     .

P.praefalciparum                                                 K   P                            YVFLG  I     G YSLEVI LLFSL ILF  HIYLL N...............DNDIK     NL NR... N      C          K     .

P.reichenowi                                                     K   P                            YVFLG  I     G YSLEVI LLFSL ILF  HIYLL N...............DNDIK     NL NR... N      C          K     .

P.blacklocki                                                     K   P                            YIFLG  I     G FSLEVI LLFSL ILF  HIYLL N...............DNDIK     NL NR... N      C          K     .

P.billcollinsi                                                   K   P                            YIFLG  I     G YSLEVI LLFSL ILF  HIYIL N...............DNDIK     NL NR... N      C          K     .

P.adleri                                                         K   P                            YIFLG  I     G YSLEVI LLFSL ILF  HIYLL N...............DNDIK     NL NR... N      C          K     .

P.gaboni                                                         K   P                            YIFLG  I     G YSLEVI LLFSL ILF  HIYLL N...............DNDIK     NL NR... N      C          K     .

P.gallinaceum                                                    K   P                            YVFLG YV     G YSLEVI  LFSL ILF  HIYLL N...............ENDVK     N  NR... D      CF         K     .

P.vivax                                                          K   P                            YVFLG YL     G  SLEVI LL SL VLF  HIYLL TSVSVGREKEAAPHTGSNDVK     N  NR... KH     C  L       K     .

P.fragile                                                        K   P                            YVFLG YV     G  SLEVI LL SL ILF  HIYLL H...............EKDVK     N  NR... NH     C  L       K     .

P.knowlesi                                                       K   P                            YIFLG YI     G YSLEVI LL SL ILF  HIYLL H...............DKDIK     N  NR... D      C  L       K     .

P.coatneyi                                                       K   P                            YVFLG YI     G  SLEVI LL SL VLF  HIYLL Q...............DNDVK     N  NR... KH     C  L       K     .

Th.parva                                                         K   P                            YLF G FV       F LE V LLF L VLF  HVY L ...KTGTLNFKNNNCFQFNCS   F G  SDS..SS C  F L   A      F   F .

Th.annulata                                                      K   P                            YIF G FV       F LE V LLFSL VLF  HVY L ...KNGTLNFKNNTWFQFKSS   F G  SEL..SS C  F L          F   F .

Th.orientalis                                                    K   P                            YVFMG FA       Y LE A LLF M VLF  HV  L .......ADFKN..WDDFDSF     G  SES..SP A  F L   A      Y  HF .

Th.equi                                                          K   P                             IFVG F        FSLE L  LFSL ILF  HVY L .......CNNDQSSPMGEPVIS    N TSDT..RV    F TF         R   F .

To.gondii                                                        K   P                            FLFLG YV     G  SLEVL LLFSL VL   RVFLL ....................D     D  DR... PC     L        S H     .

V.brassicaformis                                                 K   P                            YLFLG YV     G FSLEVV LLF L I Y   VYLL ....................N     D  DR... A      L   A   Q  ES    .

S.cerevisiae.PPT1                                                 K   P                            YLF G FV     G WS EVA L Y L IL     FL  .....................   N D  DR... S  C   L F C    H NNF  N.
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B.sp.xinjiang     RG RE        P   E   KL                       LY RI DVFE L .  G  ARHRDYKS LFR ICT  RDNARMLKLGN.DEALLVQSAHE  H  Y    N S

B.bigemina        RG RE            E   KL                       LY RI DVFE L .  R  ARRRDYKSALFR IYA  SGNARQLKLAD.DEALLLQSAQE  H  Y    H S

B.ovata           RG RE            E   KL                       LY RI DVFE M .  R  ARRRDYKSALFR IYT  SDNARQLKLAE.DEALLLQSAQE  H  Y    H S

B.divergens       RG RE            E   KL                       LY RIQDVFE M .  R  ARRRDYKSALFQ IHS  ARKAAFLKLSN.DDALLVQSAHE  H       N S

B.bovis           RGSRE    N       E   KL                       LY RI DVFE L .     STHR YSSALFR LYS  RTNAVALKLGD.DDALLVQSAHE  H  C    N P

B.microti                  T       D   KL                       L  KI DIFD M YYEKSSNPID YNCHLYN ILN  SKYHNNFNLQS.DKALISQCAKE LN  I    V P

Be.besnoiti       RGNHED   N   GF  E   KL                       LW K NDVFD L .      RQM RDY  FE LQR  G.................EASEM  E S     L P

Ch.velia          RGNHED   N   GF  E   KL                       VW RVNDVFEFL .      RAM ANY  KA CQS  GANE................GES  Q         P

Cr.muris          RGNHED   N   GF  E   K                        LW RVNDVFEFL .      PLM LSY  HT CVR YGSHY................GHL  E         S

Cr.andersoni      RGNHED   N   GF  E   K                        LW RVNDVFEFL .      PLM LSY  HT CVR YGSHY................GHL  E         S

Cr.ubiquitum      RGNHED   N   GF  E   K                        VW RINDAFEFL .      SSI STF  HL CKQ FGVN.................GEA  E         S

Cr.meleagridis    RGNHED   N   GF  E   K                        VW RINDAFEF  .      ASV LTN  HF CKQ FGVD.................GEA  E        FS

Cr.hominis        RGNHED   N   GF  E   K                        IW RINDAFEF  .      ASV LTY  HF CKQ FGMN.................GET  E        FS

Cr.parvum         RGNHED   N   GF  E   K                        IW RINDAFEF  .      ASV LTY  HF CKQ FGIN.................GEA  E        FS

Cr.tyzzeri        RGNHED   N   GF  E   K                        IW RINDAFEF  .      ASV LTY  HF CKQ FGMN.................GEA  E        FS

Cr.sp.chipmunk    RGNHED   N   GF  E   K                        IW RINDAFEF  .      ASI STS  HL CKQ FGMN.................GEA  E        FS

Cr.ryanae         RGNHED   N   GF  E   K                        LW RINDVFEFL .      VSI ISS  LD CNK FGSN.................GQF  E         S

Cr.bovis          RGNHED   N   G   E   K                        LW RINDVFEFL .      ISI VSS LLD CNK FGSN.................GQF  E         S

Cyc.cayetanensis  RGNHED   N   GF  E   K                        LW R N LFDFL .      RPM YIY  FS CVC FGG................TEGEI  K S S     P

Cys.suis          RGNHED   N   GF  E   KL                       VW  ANDVFDFL .      RAM ADY  AA IEK  GVYGGDF...........MKARL  QC        P

Cyt.felis          G  E                 L                       L  KI  IF YM .C DY YNLIINKLNLYNNIYNI INNYNKLKLIN.NEIILIQSTNE IN  IN  N  S

E.tenella         RGNHED   N   GF  E   KL                       LW RAN LFEFL .      RPM YIY  YA CVS  GG................TEGEA  K   S     P

E.falciformis     RGNHED   N   GF  E   K                        LW R N LFDFL .      RPM FIY  YS CLL FGG................IEGET  K S S     P

H.hammondi        RGNHED   N   GF  E   KL                       VW KAN VFD L .      RQM RTY  LQ LER  GG................AASAC  E   A   L P

N.caninum         RGNHED   N   GF  E   KL                       VW KANEVFD L .      RQM RVY  LE LER  GG................DASTR  E       L P

P.falciparum      RGNHED   N   GF  D   KM                       LF RINDVFEF  .      RLF YIY  YK IEI  KTNMEYMGIINYQEQVISAHSYE  N        FP

P.praefalciparum  RGNHED   N   GF  D   KM                       LF RINDVFEF  .      RLF YIY  YK IEI  KTNMEYMGIINYQEQVISAHSYE  N        FP

P.reichenowi      RGNHED   N   GF  D   KM                       LF RINDVFEF  .      RLF YIY  YK IEI  KTNMEYMGIINYQEQVISAHSYE  N        FP

P.blacklocki      RGNHED   N   GF  D   KM                       LF RINDVFEF  .      RLF YIY  YK IEI  KTNMEYMGIINYQEQVISAHSYE  N        FP

P.billcollinsi    RGNHED   N   GF  D   KM                       LF RINDVFEF  .      RLF YIY  YK IEI  KTNMEYMGIINYQEQVISAHSYE  N        FP

P.adleri          RGNHED   N   GF  D   KM                       LF RINDVFEF  .      RLF YIY  YK IEI  KTNMEYMGIINYQEQVISAHSYE  N        FP

P.gaboni          RGNHED   N   GF  D   KM                       LF RINDVFEF  .      RLF YIY  YK IEI  KTNMEYMGIINYQEQVISAHSYE  N        FP

P.gallinaceum     RGNHED   N   GF  D   KM                       LF RINDA EFL .      RLF YIY  YK IEV  KMNIETMGLINYQNEVIVAHSYE  N     L   P

P.vivax           RGNHEE   N   GF  D   KM                       LF RVNDV EFL .      RLL YVN  YA IEK  KRNIKTAGLIKYQEEVIEAHAYE  N     L   P

P.fragile         RGNHEE   N   GF  D   KM                       LF RINDV EFL .      RLF YVH  YA IEN  ERNGNRVGLIRYQGEVIQAHAYE  N     L   P

P.knowlesi        RGNHEE   N   GF  D   KM                       LF RINDA EFL .      RLF YVH  YG IEK  ERNIKRGGLIRYQGEVIQAHAYE  N     L   P

P.coatneyi        RGNHEE   N   GF  D   KM                       LF RINDA EFL .      RLF YVH  YA IEK  ERNIRKAGLIRYQGEVIQAHAYE  N     L   P

Th.parva          R SKDE   T   GF  E   KL                       LF KINDVFEYM . S    RDY NNA  YD IYR  STNYDSLKLLN.DETLLLQCSKE  H         P

Th.annulata       R  KDE   T   GF  E   KL                       LF RINDVFEYM . SP   RDY NNV  YD IYR  STNYESLKLPN.EETLLLQCSKE  H         S

Th.orientalis     R SKDE   T   GF      KL                       LF RVNDVFEFM . S    RNA NNA  YHQIYM  SENHAALRLEN.DETLLLQCAKE  H         S

Th.equi           R  KD    N   GF  E    L                       LF RINDVFEFI . SG  NRLY NKN  YN IYNT SGNVHSLNFPS.EESLILQNARE  H         S

To.gondii         RGNHED   N   GF  E   KL                       VW KAN VFD L .      RQM RTY  LE LER  GG................AASAC  E   A   L P

V.brassicaformis  RGNHED   N   GF  E   KL                       LW  INDVFEFL .      RIL KSY  GS CVR  GAS.................GDG  EL        P

S.cerevisiae.PPT1  RGNHE    N   GF  E   K                        IF      FE L .     SDNM KIY  ED CKY YSQR....................  NMFAQS  S P
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B.sp.xinjiang    L A I    ILCIH  L     SL     I KPI I                         A C SER.     GS SKKFC  DHLSN P   V S.SSVKDDNQ..............

B.bigemina       L AIV    VLCVH  L     SV     V KPV V                         A   DER.     GA SKAFR  EQLAR R   I EQTSVKGDNR..............

B.ovata          L ALL    VLCVH  L     SV     L KPI V                         A   DER.     GA SKAFR  EQLSQ R   I ERTSVKGDNR..............

B.divergens      I A I    VLCLH  L     SI     I KPI                           S C EDR.     GS SKAFR  EQL.E S   STSKTNCRTRTG..............

B.bovis          L A I    VLCLH  L  S  SL     I KPL L                         S C SDR.     GS SP FS  NSLAT P   V S.SSRDD.................

B.microti          ALV     I VK                                              KG   DQS.. L  GVPSDCDGVFGKYSMNKY............................

Be.besnoiti      L A V    L CLH  LG SI SI     I RPL V                         A F PTAG F   GC  D  E  NDLRS E   H SALNLG.....QSLSARDLENVAA

Ch.velia         L ALV    VLCVH  IG SV SL     I KPI V                         A   EDS.     GG  S  Q  ADLQG P   S .ISEIKEDT......TMQQRI...

Cr.muris         L IVV    ILCVH  IG NI TL     I KPI V                         G   EDQ.     GG  K  Q  DDIKD P   H SSDCFYDNSK..HEFETVNACNAY

Cr.andersoni     L IVV    ILCVH  IG NI TL     I KPI V                         G   EDQ.     GG  K  Q  DDIKD P   H SSDCFYDNSK..HEFETINACNSY

Cr.ubiquitum     I ALI    VLCLH  IG SI NI     V KPI V                         S   DHQ.     SG  K  K  EHISD P   H KSEELLNKN......NYCNRLSVS

Cr.meleagridis   I ALI    VLCIH  IG SI SI     I KPI V                         S   DDQ.     SG  K  K  ENLSG P   H KSEELINKN......DFNNKLDES

Cr.hominis       I ALI    VLCLH  IG SI SV     I KPI V                         S   DDQ.     SG  K  K  ANLSG P   H KSEELINKS......DCNNRLAES

Cr.parvum        I ALI    VLCLH  IG SI SV     I KPI V                         S   DDQ.     SG  K  K  ENLSG P   H KS.ELINKS......DCNNRLSES

Cr.tyzzeri       I ALI    VLCLH  IG SI SV     I KPI L                         S   DDQ.     SG  K  K  ENLSG P   H KSEELINKS......DCNNRLSES

Cr.sp.chipmunk   I ALI    VLCLH  IG SI  I     I KPI V                         S   DDQ.     SG  K  KK EHLSG P   H KSEELFNRI......DFNNRLVGS

Cr.ryanae        L ILI    IMCLH  IG NI  L     I KPI V                         A   NDS.     SG  K  KK EHLEN S   H SS.DFLIRE......NFQNQLENK

Cr.bovis         L VLV    ILCLH  IG SI  L     I KPI V                         A   NDR.     SG  K  KK EHLEN S   H SS.DLLIRG......TLQSSLENA

Cyc.cayetanensis L A V    LI LH  IG SI        I KPI V                         A T RSAG  L  GG  D  QAPQQLRD R   T P.QHVD.....RSLKETNPAVLKA

Cys.suis         L A L    I CLH  LG SI  I     L RPI V                         G H PAAR F   GC  N  RL DDLRG T   Q AGTDIDRKALQGIPSSSPFSSEET

Cyt.felis        I I I    ILCI   I     Q      L     I                         A Y NNN.    NGL S...P FNNLNQ YIKKP GNNL....................

E.tenella        L AVA    L  IH  IG SI SL     L KPI V                         A   RADG FF  GG  D  T  QQLKE Q   T P.QHVD.....RSQKDNDDTVMRA

E.falciformis    L AAV    VL LH  IG SI TV     I KPI V                         A   PSAG  L  GG  D  E  QQLKG P   T P.QHVD.....RSLKQSSAAVLRA

H.hammondi       L ALV    VVCLH  LG SI  V     I RPL V                         A   PAAA     GC  D  EK EDLRA R   D CAIQVE.....GPES...NPLAPE

N.caninum        L ALV    V CLH  LG SI TV     I RPL I                         A   PVAG F   GC  D  E  DDLRV Q   D SVLQLD.....GVDAGARGASAAD

P.falciparum     L VLL    ILCIH  IG SV TI     I KPI I                         C   DKN.     GG  D  M  SDYQH R   L PQNVDR.........YSNNKSEHV

P.praefalciparum L VLL    ILCIH  IG SV TI     I KPI I                         C   DKN.     GG  D  M  SDYQH R   L PQNVDR.........YSNNKSEHV

P.reichenowi     L VLL    ILCIH  IG SV TI     I KPI I                         C   DKN.     GG  D  M  SDYQH H   L PQNVDR.........YSNNKSEHV

P.blacklocki     L LLL    ILCIH  IG SV TI     I KPI I                         C   DKN.     GG  D  M  SDYQH H   L PQNVDR.........YSNNKSEHV

P.billcollinsi   L VLL    ILCIH  IG SV TL     I KPI I                         C   DKN.     GG  D  M  SDYQH N   L PQNVDR.........YSNNKREYI

P.adleri         L VLL    ILCIH  IG SV TI     I KPI I                         G   DKN.     GG  D  M  SDYQH H   L PQNVDR.........YSNNKSERV

P.gaboni         L VLL    ILCIH  IG SV SI     I KPI I                         G   DKN.     GG  D  M  SDYQH H   L PQNVDR.........YSNNKSERV

P.gallinaceum    L ALL    ILCIH  IG SV  I     I KPI I                         S   DKN.     GG  D  HH SDYMN H   L PQYVDR.........NNNNISENT

P.vivax          L VLV    ILCVH  IG SL NV     I KPI I                         S   GGN.     AG  D  Q  GDFAA P   V PQFVNR.........SSNDAYEHV

P.fragile        L VLV    ILCVH  IG SL  V     V KPI V                         S   GGN.     AG  D  HK EDFGD H   V PQCVDR.........TRNGNYERV

P.knowlesi       L VLV    ILCVH  IG SL NI     V KPI V                         S   GQS.     AG  D  E  EDFSD H   V PQCVDR.........TSKNEYERV

P.coatneyi       L VLV    ILCVH  IG SL NV     V KPI V                         S   GGN.     AG  D  D  EDFAD H   V PQFVDR.........TSNGAYERV

Th.parva         V AVL    VLCV         NL     L RPL L                         C   NQE.    DKLTSN..F  SKLEN N   T S...NCD.KE..............

Th.annulata      L AVL    ILCV         SL     L KPL                           C   NQE.    DKLTNK..F  SKLEE N   NQR...NFN.KE..............

Th.orientalis    V AVL    ILCV         S      I KPL L                         G   NKE.    DKLTKD..F YKRLGK P   N A...TCTSEQ..............

Th.equi          I AII    VLCL   I      L     L  P  I                         A   SDK.    YGT S...SE NRVDE FV KP ........................

To.gondii        L ALV    VVCLH  LG SI  V     I RPL V                         A   PAAA     GC  D  EK EDLRA R   D CAIQME.....GPET...DPLAPE

V.brassicaformis L ALV    I  IH  IG SI SV     L KPI I                         A   DGQ. FA  GG  D  G  DDLRD R   N PIPSNLHPA......SLEQRR...

S.cerevisiae.PPT1 L  LI    LV           TL     I R A                           AT  NNDY  MHGGLPSDPSA  SDFKN D F QPPRDGAF..................

     220       230                       240       250      

B.sp.xinjiang         AM    N                                          F    M.....  VAYT LHTRNALF................SSLSPVAYDGSEDQFHVK TEDA 

B.bigemina                  N  V                                       F    L.....SRGAYA VH RNACF................GTLSDTVADASGEQFHAD TERE 

B.ovata                L    N  V                                       F    L.....S GAYS VH RNAFF................GTLSDAVPNGSDEQFHVD TEKE 

B.divergens           V     N  L                                       F     ..... TGFEG TH QHALF................GTFSPASEDVEDDWEYPN TQEEF

B.bovis                I    N  A                                       F    M...... GYCS IH RHALL................GTLS...SDDDANRFHVE NKAD 

B.microti                                                                   I......................................................IPRLT 

Be.besnoiti           VMD LWSD                                              INR...   C    PE.............RPAERGEDAVG..PASPRG..GHVVRSSAAF 

Ch.velia              VLD LWSD                                         F    V.....   C    PTEND..............SVTGTHPSPRGQ......NTCR GPDR 

Cr.muris              ILD LWSD I                                       Y    INVERK   C    P DDD.....INDEKY.LYNETDVDCITNNSDNENRVNVYN NCKD 

Cr.andersoni          ILD LWSD I                                       Y    INVERK   C    P DDD.....INDEKY.LYNETDVDCITNNSDNENRVNVCN NCKD 

Cr.ubiquitum          V D LWS  I                                       F    IDR..R F C   GI EKS....NFDDSHN.HLNEADVRNTRDADIFE..QNTCC DSYD 

Cr.meleagridis        VLE LWSE I                                       Y    VDR..Y   C    M DQT....SFYDSQN.FINETDVEHTRDAEIFE..KNMYF DSYD 

Cr.hominis            V E LWSE I                                       Y    VDR..Y F C    M DQT....SFDDSHN.FINETDVEHTRDAEIFE..KNMYC DSYD 

Cr.parvum             V E LWSE I                                       Y    VDR..Y F C    M DQT....SSDDSHN.FINETDVEHTRDAEIFE..KNMYC DSYD 

Cr.tyzzeri            V E LWSE I                                       Y    VDR..Y F C    M DQT....SFDDSHN.FINETDVEHTRDAEIFE..KNMYC DSYD 

Cr.sp.chipmunk        V D LWSE I                                       Y    IDR..C F C    I DQA....SFYSSRNDFINETDAEHTRDVDIFE..KNIYC DSYD 

Cr.ryanae             ILD LWSE I                                       F    VEETVR   C    I DSNNSVYNFNENKE.CINETDVEYN.DENSES..IKYFK DTKD 

Cr.bovis              ILD LWSE I                                       F    VDETMR   C    I ESNDSICSPSESKE.CINETDVEYN.DESSEN..LKRFK DMKD 

Cyc.cayetanensis      VLD LWSD L                                       F    LCQ...   C    P .............TADEDGAAPTS..DASPRG..KNTVR RESA 

Cys.suis              VLD LWSD                                              IEKMCL   C    PE.............RPPDNKEDVAG..PDSPRG..AHAIRSSAEF 

Cyt.felis                 IF   A                                             .......NN  IND LYGHF................INYDSINFPKCNNG.LNINNLNTS

E.tenella             IID LWSD V                                             CR...   C    P ..............SPEEGEGEKTESVKSSRG..CNTV.......

E.falciformis         VVD LWSD I                                       F    LCQ...   C    P NEV.........IEASQQGDNPEEGQDESPRG..KNTVR GPSR 

H.hammondi            VL  LWSD                                              IRK...  AC    PE.............RPPERAEDVDG..PTSPRG..AHVVRSSQAF 

N.caninum             VLD LWSD                                              IHK...   C    PE.............RPPERAEDAAG..PASPRG..GHVVRSSAAF 

P.falciparum          IID LWSD I                                       F    LKK..I   T    P NYN.....DELDLQLLK..NSSTYDIIPSRRG..NITFK GKHR 

P.praefalciparum      IID LWSD I                                       F    LKK..I   T    P NYN.....DELDLQLLK..NSSTYDIIPSRRG..NITFK GKHR 

P.reichenowi          IID LWSD I                                       F    LKK..I   T    P NYN.....DELDLQLLK..NSSTYDIIPSRRG..NITFK GKHR 

P.blacklocki          IID LWSD I                                       F    LKK..I   T    P NYN.....DELDLQLLK..NSSTYDIIPSRRG..NITFK GKHR 

P.billcollinsi        IID LWSD I                                       F    LKK..I   T    P NYN.....DELDLQLLK..NSSTYDIIPSKRG..NITFK GKHR 

P.adleri              IID LWSD I                                       F    LKK..I   T    P NYN.....DELDLQLLK..NSATYDIIPSRRG..NITFK GKHR 

P.gaboni              IID LWSD I                                       F    LKK..I   T    P NYN.....DELDLQLLK..KSATYDIIPSRRG..NITFK GKHR 

P.gallinaceum         IID LWSD I                                       F    LKK..I   T    P NYN.....DEQDLFLIK..NSLHYDIIPSNRG..KITFK GKYR 

P.vivax               IID LWSD I                                       F    LQK..V   A    P NYE.....DEQDVFLLERLAHGE.DVIPSSRG..KITLK GQRR 

P.fragile             IVD LWSD I                                       F    LHK..I   T    P NYE.....DEQDMFLLQKLKSGEEDIIPSSRG..KITLK GQKR 

P.knowlesi            IID LWSD I                                       F    LQK..I   T    P NYE.....DEEDMLLLEKVKPGG.DTIPSSRG..EITLK GQRR 

P.coatneyi            IID LWSD I                                       F    LQK..I   T    P NYD.....DEQDMLLLEKVKPGE.DIIPSSRG..NITLK GQQR 

Th.parva              I E LF                                                 ..... Y L  ENKNPGDK.................TTNNNEGLLQDTGGYNTVKEEDND

Th.annulata           V E LF                                                 ..... Y L  DN.NSSEK.................TKNK.DCLVQDTGGYDSMDE..ND

Th.orientalis         V D LFNE                                              L..... Y L    DYFSFPP................CLNKHEDHQTQAPPFKATEE..V 

Th.equi                   IFS  V                                             ........V   RE SGKIY................YYHNNVHVNEALFGSIQDDELVTS

To.gondii             VL  LWSD                                              IRK...  AC    PE.............RPPERAEDVDG..PSSPRG..SHVVRSSQAF 

V.brassicaformis      ILD LWSD                                         F    V.....   A    PTDSE..............EHFGTIASQRGN......NTCR GPDR 

S.cerevisiae.PPT1       ME LW D                                         F     ......  L  A PQEAN.....................GMGPSQRG...LGHA GPDIT
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B.sp.xinjiang       L    V LLV     A  GY Y    RVLQL      C    T    L         IRC DLAG S   TSGSV DC  S VYGD     G....G TAGG YSAA LREQRSMH.

B.bigemina          M    V MLI        GY Y    RVLQL                L         AYC RRGG E   TAGPPTER  S AYGD     G....GYTPGGIYSAA LREQR....

B.ovata             M    I MLI        GY Y    RVLQL                L         AYC KRGG E   TAGPTTES  S AFGD     G....GYTPGGIYTAA LKEQRSTQ.

B.divergens         L    I MLI        GY Y    RVLQL      C         L   H     TSS RAAG S   TAGSTTER  N LYGE     G....G TPGGIYSAA LKE RNMH.

B.bovis             L  S I LLV     A  GY Y    RVLQL      C         L   H     IAS DL G S   TTGCT EC  C MHDE     G....G TAGGVYSAA LKE RNLH.

B.microti              Q   LV      A          RVI L N              L I       IPHHSD STS  SLSENL SLSNPSGCYN   P T N....SKDGLEAAS F SGD....

Be.besnoiti        FL  N L LLVR  E V  GY Y    R LTL S  N C    N    L V R     ES  DR R A    GH C AP  C DLGG C   F AS Y ETAQ DGAA H Y EE...

Ch.velia           F   N L LIIR  E V  GF Y    KLLTV S  N C    N    V         GA CEK N Q    AH C AS  E FAGG     F AT Y NQYG DGAM .........

Cr.muris           FM  T I LIVR  E I  GY Y    KVLTL S  N C    N        K     DA  NN G K    AH C PN  E FANG     F TT Y NNYK DAAMCVFM NTQN.

Cr.andersoni       FM  T I LIVR  E I  GY Y    KVLTL S  N C    N        K     DA  NN G K    AH C PN  E FANG     F TT Y NNYK DAAMCVFM SPQN.

Cr.ubiquitum       FM  N I LIIR  D    GY Y    RVVSL S  N C    N    L I R     ED  NK S K    TN YCKG  G NANG     T AT F NNSC DAAV V T GVD..

Cr.meleagridis     FM  N I LIVK  D    GY Y    RVVSL S  N C    N    L I       ED  NT S K    TN YCKR  G NANG     N AT F NNFC DAAA V TGCFE..

Cr.hominis         FM  N I LIVK  D    GY Y    RVVSL S  N C    N    L I R     ED  NT S K    TN YCKR  G NANG     N AT F NNFC DAAV V T CFD..

Cr.parvum          FM  N I LIVK  D    GY Y    RVVSL S  N C    N    L I R     ED  NT S K    TN YCKR  G NANG     N AT F NNFC DAAV V T CLD..

Cr.tyzzeri         FM  N I LIVK  D    GY Y    RVVSL S  N C    N    L I R     ED  NT S K    TN YCKR  G NANG     N AT F NNFC DAAV V T CFD..

Cr.sp.chipmunk     FM  N I LIVK       GY Y    RVVSL S  N C    N    L I R     EE  NK S K    TNNYCKR  E SANN     N AT F NHFS DAAV V T GFD..

Cr.ryanae          FI  N I LIVR  E    G       KIITV S  N      S    L I       VN  SN N E    TS NCRN CESHAND     T AA TRGINN CVSS V TYNN...

Cr.bovis           FI  N I LIVR  E    G       KIITV S  N           L I       SN  SS D E    TS YCKN CESHGNG     T TA ARGIRNDCISA V AYNNN..

Cyc.cayetanensis   FL  N L LLIR  E V  G  Y      LTL S  N C    N    A L R     RS  AA S Q    AH C SG AF ACGALC   F AT Y DRFG DGAA Q Y DP...

Cys.suis           FL  N L LLIR  E V  GY Y      LTL S  N C    N    L V R     RE  KR Q H    AH C LP  C DLDGGC   F AS Y GRYQ DGAA H Y EEELV

Cyt.felis                I ILI     L  GF Y    KILQL S              V V K     FKLTG... K   TNNRK KS  K YFNH     S HLIHDDDDDKNATI I N DDNN.

E.tenella        ............................................................

E.falciformis      FL  N   LLIR  E V  G  F    R LTL S  N C    N    A L       SA  AA NYK    GH C SR AF ACGS C   F AT Y NRFA DGAA Q YVHP...

H.hammondi         FL  N L LLVR  E V  GY Y    R LTL S  N C    N    L I R     EA  ER Q A    AH C AP  C DLGG C   F AS Y GTAK DGAA H Y EE...

N.caninum          FL  N L LLVR  E V  GY Y    R LTL S  N C    N    L I R     EA  ER R A    GH C AP  C DLGG C   F AS Y GTAN DGAA H Y EE...

P.falciparum       FL  N L LIIR  E V  GY Y    KLLTL S  N C    N    A I R     ND  KN Q K    GH C QE  K SYKR     F AK Y NKYN NASN F V KNK..

P.praefalciparum   FL  N L LIIR  E V  GY Y    KLLTL S  N C    N    A I R     ND  KN Q K    GH C QE  K SYKR     F AK Y NKYN NASN F V KNK..

P.reichenowi       FL  N L LIIR  E V  GY Y    KLLTL S  N C    N    A I R     ND  KN Q K    GH C QE  K SYKR     F AK Y NKYN NASN F V KNK..

P.blacklocki       FL  N L LIIR  E V  GY Y    KLLTL S  N C    N    A I R     ND  KN Q K    GH C QE  K SYKR     F AK Y NKYK NASN Y V KNK..

P.billcollinsi     FL  N L LIIR  E V  GY Y    KLLTL S  N C    N    A I R     ND  KN K K    GH C QE  K SYKR     F AK Y NKYN NASN F V KNK..

P.adleri           FL  N L LIIR  E V  GY Y    KLLTL S  N C    N    A I K     ND  KN Q K    GH C QE  K NYKR     F AQ Y NKYK NASN F V KNK..

P.gaboni           FL  N L LIIR  E V  GY Y    KLLTL S  N C    N    A I K     ND  KN Q K    GH C QE  K NYKR     F AQ Y NKYK NASN F V KNK..

P.gallinaceum      FL  N L MIIR  E V  GY Y    KLLTL S  N C    N    A I K     YN  KN K K    GH C HE  K TFKK     F AR Y KKYK NASN F I KGK..

P.vivax            FL  N L MLIR  E V  GF Y    RLLTL S  N C    N    A I R     SS  RR K K    GH C QE  R SYGR     F AT Y GRHG DAAN F V RGS..

P.fragile          FL  N L MVIR  E V  GY Y    RLLTL S  N C    N    A I K     SS  KK K K    GH C QE  R GYSR     F AT Y GRYG DAAN F V RGK..

P.knowlesi         FL  N L MIIR  E V  GY Y    RLLTL S  N C    N    A I K     SC  KK K K    GH C QE  R SYNR     F AK Y NSHG DAAN F V RGK..

P.coatneyi         FL  N L MVIR  E V  GY Y    RLLTL S  N C    N    A I K     SS  KR K K    GH C QE  R GYNR     F AT Y NRHG DAAN F V RGK..

Th.parva                   MVI   D L  GF Y    KVL L T  N               R     FGLGEAKNFK   CSS S DT  K TFNN   L S NF RKNVERVATYLSINK KLTH.

Th.annulata                IVI   D L  GF Y    KVL L T                  K     FDLGESKNFN   CSS S DS  K TFNN   L S NFIRKNQERVATHLSIDK K....

Th.orientalis          S   MVI   D L  GF Y    RVL L T              L         WELGDA RFR   CSS K DA  K LLDN   L S NFLRKSEGRVASSL ATKNK....

Th.equi             A    I MLI   E L  GY Y     VL I T         T    V V       LKK G... K   SCD N RS  E SHNST  R S KFK....DD VSTL L RSDK...

To.gondii          FL  N L LLVR  E V  GY Y    R LTL S  N C    N    L I R     EA  ER Q A    AH C AP  C DLGG C   F AS Y GTAN DGAA H Y EE...

V.brassicaformis   F   N L MVIR  E V  GY W    RLLTV S  N C    N    V L R     MD CER Q K    AH C KY  E FARN     F AS Y NAFA DAAA V R DAST.

S.cerevisiae.PPT1   FL  N L  I R  E    G  F    KLMTV S  N C    N    I V       DR  RN K RK F SH LRMG VQ EQKG     F AP Y DSQG LGGV H VPGHGIL
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B.sp.xinjiang    ......YFITHRSLP......                                       

B.bigemina       .....................                                       

B.ovata          ......YVITHRSIK......                                       

B.divergens      ......YFLIHRSIQ......                                       

B.bovis          ......YFITHRSLP......                                       

B.microti        .....................                                       

Be.besnoiti      ......EEEPGALGKPR....                                       

Ch.velia         .....................                                       

Cr.muris         .....DNLIHFNQIIKYK...                                       

Cr.andersoni     .....NDLIHFNQILKYKS..                                       

Cr.ubiquitum     .....NELIQYNQII......                                       

Cr.meleagridis   .....SQLIQYNQII......                                       

Cr.hominis       .....NQLIQYNQII......                                       

Cr.parvum        .....NQLIQYNQII......                                       

Cr.tyzzeri       .....NQLIQYNQII......                                       

Cr.sp.chipmunk   .....NQLIQYNQII......                                       

Cr.ryanae        .....GNLLKFIQTLKFE...                                       

Cr.bovis         .....GDLMKFIQTLKFEE..                                       

Cyc.cayetanensis ......TTGSLVVHT......                                       

Cys.suis         EGGGEEDESPHGAMIPRQP..                                       

Cyt.felis        ......NVIIHHKTLKLKH..                                       

E.tenella        .....................                                       

E.falciformis    ......E..............                                       

H.hammondi       ......DCYP.ERGRRRQ...                                       

N.caninum        ......EPLP.NPDRPRQ...                                       

P.falciparum     ......NIIIFNQILKYQH..                                       

P.praefalciparum ......NIIIFNQILKYQH..                                       

P.reichenowi     ......NIIIFNQILKCQH..                                       

P.blacklocki     ......NIIIFNQILKYQQ..                                       

P.billcollinsi   ......NIVIFNQILKYQHNS                                       

P.adleri         ......NIIIFNQILKYQQ..                                       

P.gaboni         ......NIIIFNQILKYQQ..                                       

P.gallinaceum    ......NIIIFNQILKSDK..                                       

P.vivax          ......SIVIFNQIV......                                       

P.fragile        ......SIVIFNQIL......                                       

P.knowlesi       ......NIAIFNQIL......                                       

P.coatneyi       ......SIVIFNQIL......                                       

Th.parva         ......MS.............                                       

Th.annulata      .....................                                       

Th.orientalis    .....................                                       

Th.equi          .....................                                       

To.gondii        ......DCYP.ERGRRRQ...                                       

V.brassicaformis .....GRISTLFQVLWGG...                                       

S.cerevisiae.PPT1 QAGRNDDQNLIIETFEAVE..                                       

 



SUPPLEMENTARY TABLE 1
Genus Species Gene Name Database and Link
Babesia sp.Xinjiang BXIN_1211 PiroPlasmaDB
Babesia bigemina BBBOND_0308690 PiroPlasmaDB
Babesia ovata BOVATA_005300 PiroPlasmaDB
Babesia divergens Bdiv_035650 PiroPlasmaDB
Babesia bovis BBOV_III005730 PiroPlasmaDB
Babesia microti BmR1_04g07705 PiroPlasmaDB
Besnoitia besnoiti BESB_052670 ToxoDB
Chromera velia Cvel_26242 CryptoDB
Cryptosporidium muris CMU_013180 CryptoDB
Cryptosporidium andersoni cand_011090 CryptoDB
Cryptosporidium ubiquitum cubi_00544 CryptoDB
Cryptosporidium meleagridis CmeUKMEL1_16435 CryptoDB
Cryptosporidium hominis Chro.20178 CryptoDB
Cryptosporidium parvum cgd2_1640 CryptoDB
Cryptosporidium tyzzeri CTYZ_00002404 CryptoDB
Cryptosporidium sp. chipmunk ELE39_001909 CryptoDB
Cryptosporidium ryanae FG386_002506 CryptoDB
Cryptosporidium bovis FG379_002252 CryptoDB
Cyclospora cayetanensis cyc_07137 ToxoDB
Cystoisospora suis CSUI_002264 ToxoDB
Cytauxzoon felis CF001583 PiroPlasmaDB
Eimeria tenella ETH_00036350 ToxoDB
Eimeria falciformis EfaB_PLUS_15576.g1304ToxoDB
Hammondia hammondi HHA_269460 ToxoDB
Neospora caninum NCLIV_036950 ToxoDB
Plasmodium falciparum Pf3D7_1018200 PlasmoDB
Plasmodium praefalciparum PPRFG01_1019300 PlasmoDB
Plasmodium reichenowi PRCDC_1017600 PlasmoDB
Plasmodium blacklocki PBLACG01_1016600 PlasmoDB
Plasmodium billcollinsi PBILCG01_1017200 PlasmoDB
Plasmodium adleri PADL01_1016600 PlasmoDB
Plasmodium gaboni PGABG01_1016100 PlasmoDB
Plasmodium gallinaceum PGAL8A_00477300 PlasmoDB
Plasmodium vivax PVP01_0603400 PlasmoDB
Plasmodium fragile AK88_04161 PlasmoDB
Plasmodium knowlesi PKNH_0602400 PlasmoDB
Plasmodium coatneyi PCOAH_00015200 PlasmoDB
Theileria parva TpMuguga_02g00379 PiroPlasmaDB
Theileria annulata TA12865 PiroPlasmaDB
Theileria equi BEWA_021210 PiroPlasmaDB
Theileria orientalis TOT_020000374 PiroPlasmaDB
Toxoplasma gondii yjq463 ToxoDB
Vitrella brassicaformis Vbra_12313 CryptoDB

Alex Morano
Supplementary Table 1: 

Alex Morano
Homologs of PfPPP8 in all Apicomplexan species and two non-Apicomplexan organisms identified in this study



SUPPLEMENTARY TABLE 2

Gene Symbol MWT(kDa) Annotation

Unique 
Control 
(Run 1)

Total 
Control 
(Run 1)

Unique 
PfPPP8 
(Run 1)

Total 
PfPPP8 
(Run 1)

Unique 
PfCINCH 
(Run 1)

Total 
PfCINCH 
(Run 1)

Intensity 
Control

Intensity 
PfPPP8

Intensity 
PfCINCH

Lowest 
value

PF3D7_0407800 229.98 protein CINCH 0 0 91 351 89 294 0 4.10E+07 6.10E+07 4.10E+07
PF3D7_0704100 425 basal complex transmembrane protein 2 0 0 89 203 67 143 0 1.30E+07 1.30E+07 1.30E+07
PF3D7_1018200 253.95 serine/threonine protein phosphatase 8, putative (PfPPP8) 0 0 92 308 42 95 0 1.10E+08 1.30E+07 1.30E+07
PF3D7_1351700 151.42 inner membrane complex protein 1f, putative 0 0 78 317 68 227 0 4.80E+07 3.20E+07 3.20E+07
PF3D7_1436200 270.31 basal complex protein 1 0 0 75 191 50 97 0 2.10E+07 1.00E+07 1.00E+07
PF3D7_0704300 217.36 protein BLEB 0 0 50 128 37 78 0 9.00E+06 8.10E+06 8.10E+06
PF3D7_1014900 267.82 conserved Plasmodium protein, unknown function 0 0 44 87 16 20 0 3.10E+06 6.60E+05 6.60E+05
PF3D7_1229800 270.61 myosin J, putative 0 0 36 67 31 53 0 2.60E+06 2.50E+06 2.50E+06
PF3D7_1435600 210.58 conserved Plasmodium  protein, unknown function 0 0 28 50 17 28 0 1.50E+06 1.30E+06 1.30E+06
PF3D7_0304100 61.73 inner membrane complex protein 1e, putative 0 0 23 89 19 50 0 1.30E+08 3.70E+06 3.70E+06
PF3D7_0611600 76.62 basal complex transmembrane protein 1 0 0 20 60 21 41 0 4.40E+06 3.70E+06 3.70E+06
PF3D7_1341500 58.81 Inner membrane complex suture component,putative 0 0 21 47 13 24 0 2.60E+06 2.20E+06 2.20E+06
PF3D7_1031200 41.42 MORN repeat-containing protein 1 0 0 14 43 14 28 0 7.60E+06 4.20E+06 4.20E+06
PF3D7_0506900 86.6 Rhomboid protease ROM4 0 0 17 30 10 13 0 6.70E+05 1.30E+06 1.30E+06
PF3D7_0525800 34.32 inner membrane complex protein 1g, putative 0 0 17 136 16 96 0 7.50E+07 5.50E+07 5.50E+07
PF3D7_1345600 43.19 inner membrane complex protein 0 0 16 74 12 35 0 7.40E+06 6.90E+06 6.90E+06
PF3D7_0214700 35.68 conserved Plasmodium protein, unknown function (PF3D7_0214700) 0 0 15 24 13 17 0 1.30E+06 1.20E+06 1.20E+06
PF3D7_1126700 110.05 Autophagy-related protein 23, putative 0 0 14 23 9 13 0 9.00E+05 6.30E+05 6.30E+05
PF3D7_1342600 92.22 Myosin-A 0 0 12 25 13 21 0 7.00E+05 1.40E+06 7.00E+05
PF3D7_0515700 51.77 Glideosome-associated protein 40 0 0 14 29 8 14 0 3.30E+06 1.70E+06 1.70E+06
PF3D7_0618000 92.7 conserved Plasmodium  protein, unknown function 0 0 11 18 11 17 0 1.20E+06 1.80E+06 1.20E+06
PF3D7_1019100 229.03 Unknown, also pulled down in CINCH IP 0 0 11 13 4 4 0 1.60E+05 6.80E+04 6.80E+04
PF3D7_1003600 32.63 inner membrane complex protein 1c, putative 0 0 12 74 10 33 0 2.00E+07 1.50E+07 1.50E+07
PF3D7_0320800 49.38 ATP-dependent RNA helicase DDX6 0 0 7 9 5 8 0 4.10E+05 5.10E+05 4.10E+05
PF3D7_0806800 122.92 Vacuolar proton translocating ATPase subunit A,putative 0 0 6 11 6 9 0 2.60E+05 3.30E+05 2.60E+05
PF3D7_1229300 117.41 conserved Plasmodium  protein, unknown function 0 0 10 12 4 5 0 1.70E+05 1.50E+05 1.50E+05
PF3D7_1315300 56.31 conserved Plasmodium  protein, unknown function 0 0 10 23 5 8 0 1.30E+06 4.10E+05 4.10E+05
PF3D7_1227700 91.24 conserved Plasmodium  protein, unknown function 0 0 9 13 2 2 0 2.70E+05 1.30E+06 2.70E+05
PF3D7_0822900 138.16 conserved Plasmodium  protein, unknown function 0 0 6 9 5 9 0 2.80E+05 4.50E+05 2.80E+05
PF3D7_1304200.1 54.86 CorA-like Mg2+ transporter protein, putative 0 0 8 10 4 5 0 3.10E+05 1.60E+05 1.60E+05
PF3D7_1142100 324.63 conserved Plasmodium  protein, unknown function 0 0 6 6 4 6 0 7.50E+04 7.90E+04 7.50E+04
PF3D7_0423500 42.59 glideosome associated protein with multiple membrane spans 2 0 0 7 64 6 38 0 2.10E+07 1.60E+07 1.60E+07
PF3D7_1409400 30.52 conserved Plasmodium  protein, unknown function 0 0 8 64 7 25 0 2.00E+07 1.10E+07 1.10E+07
PF3D7_0914400 28.4 conserved Plasmodium  protein, unknown function 0 0 7 37 7 23 0 3.40E+06 2.30E+06 2.30E+06
PF3D7_1222700 23.62 Glideosome-associated protein 45 0 0 8 20 4 12 0 1.90E+06 1.30E+06 1.30E+06
PF3D7_0217500 60.76 Calcium-dependent protein kinase 1 0 0 6 11 6 7 0 3.50E+05 3.10E+05 3.10E+05
PF3D7_1429800 159.87 Coatamer beta subunit, putative 0 0 2 2 2 2 0 1.40E+04 8.20E+04 1.40E+04
PF3D7_1308000 99.95 conserved Plasmodium  protein, unknown function 0 0 6 11 3 5 0 8.30E+04 5.30E+04 5.30E+04
PF3D7_1446600 19.3 Centrin-2 0 0 5 10 6 7 0 6.00E+05 3.30E+05 3.30E+05
PF3D7_0109000 25.46 Photosensitized INA-labeled protein PHIL1,putative 0 0 6 45 3 7 0 2.80E+06 1.20E+06 1.20E+06
PF3D7_1012900 43.49 Autophagy-related protein 18, putative 0 0 5 7 6 10 0 2.60E+05 2.00E+06 2.60E+05
PF3D7_1423700 183.46 conserved Plasmodium  protein, unknown function 0 0 5 8 4 6 0 9.60E+04 1.30E+05 9.60E+04
PF3D7_1356800 475.42 Serine/threonine protein kinase, putative 0 0 5 6 3 3 0 4.40E+04 2.70E+04 2.70E+04
PF3D7_0522600 55.53 Inner membrane complex protein 0 0 4 7 4 5 0 9.90E+05 1.70E+05 1.70E+05
PF3D7_1037500 81.47 Dynamin-like protein 0 0 3 4 3 3 0 6.30E+04 9.80E+04 6.30E+04
PF3D7_1310700 16.52 RNA-binding protein 0 0 4 45 3 26 0 1.40E+07 1.10E+07 1.10E+07
PF3D7_1246400 23.48 Myosin A tail domain interacting protein 0 0 3 7 4 10 0 3.30E+05 9.00E+05 3.30E+05
PF3D7_1323100 21.59 60S ribosomal protein L6, putative 0 0 3 5 3 5 0 1.70E+05 2.70E+05 1.70E+05
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 Details on the 48 co-immunoprecipitation proteins identified in both PfPPP8-smV5 and PfCINCH-smMyc consensus lists.



SUPPLEMENTARY TABLE 3
Oligo Name Oligo Sequence
oJDD56 ACACTTTATGCTTCCGGCTCGTATGTTGTG
oJDD512 TGCACCTTGAAGCGCATGAACTCC
oJDD2933 CTGCTGCTGAGTACTATCAAGTC
oJDD3927 GCTCTAAAACtgagatggtttgactcgattcAATATTATATACTTAATATGAAATATGTGC
oJDD3928 TATAATATTgaatcgagtcaaaccatctcaGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAG
oJDD4293 GCTCTAAAACctgattttagttctggtcgtcAATATTATATACTTAATATGAAATATG
oJDD4571 TATAATATTgatgttaggaaaatcacaagtGTTTTAGAGCTAGAAATAGCAAGTTAA
oJDD4572 GCTCTAAAACacttgtgattttcctaacatcAATATTATATACTTAATATGAAATATG
oJDD4616 gtcgctcgagATGGTTTCGAAAGGAGAGGAGGAT
oJDD4617 cgaccgtacgttaCTACTTATAGAGTTCATCCAT
oJDD4682 TATTgTACCTTGAAATCATTAAGAG
oJDD4683 AAACCTCTTAATGATTTCAAGGTAc
oJDD4688 CTAATATATTATCGAGACccgcgggatatcaggcctGATGAAAAAGGAGATAATGAAAAAG
oJDD4689 GGcGGtAgGCAtTGCATtTGCATtTTATTactTGAgTCCTTgATgTTATTgTCtCCaCgcAAgctcTTgAgtGTcGTAACATTATTCCTTTGATCCTTG
oJDD4690 CCATccatggtGAgTCgTTgATcTTtTCcAAtgacTTcTGgAAtGTgATcTTcGTcTGtGGcTTcGGaTCtGGcGGtAgGCAtTGCATtTGCATtTT
oJDD4691 CTCCTTTTTCATCaggcctgatatcccgcggGTCTCGATAATATATTAGAGATGGTC
oJDD4692 CATCGCggccgcaGACACCTTAATGATATGTGTGATTG
oJDD4693 TATTgAAGGAAAATATTCAATTACA
oJDD4694 AAACTGTAATTGAATATTTTCCTTc
oJDD4695 TATTgCAAGTTGATAAAGAACATTA
oJDD4696 AAACTAATGTTCTTTATCAACTTGc
oJDD4699 CATCGCggccgcCCTTTATGTTAATTGTTTTTTGTTCACATG
oJDD4700 GTATAACATTTCTAAAGaggcctgatatcccgcggCAAAATGCTCGAGAAGCCTTAATAC
oJDD4701 CTCGAGCATTTTGccgcgggatatcaggcctCTTTAGAAATGTTATACGACGATTCTAAC
oJDD4702 GGCAgTCtTTgATaTTtTTgATgAgtTTaGAgTAcTGATCtAGaACgTCcTGcAAcTGtATgTTcTCtTTTTGAACATATATAAGCGATGAATTCAAGG
oJDD4703 CCATccatgggATtGATAAaTAaTTTGCgAAcTTATTtAgTTCaTCgTTAACgGCtTTCATgTCtGGGCAgTCtTTgATaTTtTTgATgAgt
oJDD4925 CGTAcccgggttaCAGATCCTCTTCGCTGATAAGTTTC
oJDD5007 CAACGCCATTAATGCTGC
oJDD5078 GTACAGGGTCTCGggagATTCTATAAACCTGTTAGGAATAAAGG
oJDD5079 GTACAGGGTCTCGagtaTTAGGATATTTTGATTCTTCAATAAACC
oJDD5398 CATGCCATGGGTAGGAATGAAAAGGTAAAAAAAGAAAAATG
oJDD5839 CTTTGTAAAATTTGCATAACTAGAAAAAGTAATACTATATC
oJDD6010 GATAGGATAAGTTTTTGAATATTTTATTATTGTTAC
oJDD6246 GTACAGGGTCTCGCATGGAGCAGAAGAACTCGACGAACATC
oJDD6247 GTACAGGGTCTCGCTTCATGGAGGGGTGCGTATTTAACTG
oJDD6248 GTACAGGGTCTCGGAAGCTCGAGCACCACCACCAC
oJDD6249 GTACAGGGTCTCGCATGGCGCTGCTGTGATGATG
oJDD6292 TATTGTGTTCTATTCACTCCGTGAT
oJDD6293 AAACATCACGGAGTGAATAGAACAC
oJDD6294 TATTGTTCATCACTTCGAAAGCAT
oJDD6295 AAACATGCTTTCGAAGTGATGAAC
oJDD6296 TATTGTTGCTTACATTGTATGACGA
oJDD6297 AAACTCGTCATACAATGTAAGCAAC
oJDD6358 CATGGCGGCCGCGAACATCAATATATATTTTTTAATATATGTTGATAATTATAGTGTCC
oJDD6359 GATCACAATTTTCGCCTGACTTGTTCAGGAGGCCTTTGGATCCCGCATTTAATATGTTATCCATTTTTCTTTTCTCTC
oJDD6360 GAGAGAAAAGAAAAATGGATAACATATTAAATGCGGGATCCAAAGGCCTCCTGAACAAGTCAGGCGAAAATTG
oJDD6361 CAGTCGCCCTCATCGTAGAGCGTCAGCAGTTGCTCATCCTTAAAGTTGTAATAATATGCTTG
oJDD6362 CAAGCATATTATTACAACTTTAAGGATGAGCAACTGCTGACGCTCTACGATG
oJDD6363 CATGCCATGGTTCGGTAATCGGCAGGATCTTCTTC
oJDD6503 CATGCCATGGATGGTGAGCAAGGGCGAGG
oJDD6504 GGAGGCCTCCCAGCCCATCGTCTTCTTCTGCATTACGGGG
oJDD6505 CCCCGTAATGCAGAAGAAGACGATGGGCTGGGAGGCCTCC
oJDD6506 CATGGGTACCTTACTTGTACAGCTCGTCCATGCCG
oJDD6545 CGATATAAAGTACGTCTTCTTGGGCGACTTCGTCGACAGGGGCAACTACTCCTTGGAG
oJDD6546 CTCCAAGGAGTAGTTGCCCCTGTCGACGAAGTCGCCCAAGAAGACGTACTTTATATCG
oJDD6547 CATGGGTCTCGCCATGGAATTTGAACAGCTGTATGACGATAAGAATG
oJDD6548 CATGGGTCTCGCGAGTAAACCAAAACCACCATTAGAATAGGCC
oJDD6549 CATGGGTCTCGCTCGAGCACCACCACCACCAC
oJDD6550 CATGGGTCTCGATGGCGCTGCTGTGATGATGATGATG
oJDD6637 CTCTTAGTTCAATATGGTAGAAAATGATAGGAAG
oJDD6638 GACCTAAAGCATCATCTGGTAAAAAATG
oJDD6762 CAGCTCTTCACCCTTCGACA
oJDD6849 GTACCGTCCTCTCTCGTGATCGAGGGAAGGATTTCAGAATTCTTAAATTGCTCAGAAATAATGGATTTGTGTGATCG
oJDD6850 ACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTTCAAGAATTAATCTGATCAAACCACCCGAAAGAATTATC
oJDD6851 GTACCGTCCTCTCTCGTGATCGAGGGAAGGATTTCAGAATTCGAATTTGAACAGCTGTATGACGATAAGAATG
oJDD6852 ACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTTCATAAACCAAAACCACCATTAGAATAGGCCATTG
oJDD6870 CCCCTCTATGGAAATGAGGCCATGAGAATTGTTCGAAAAAATACAATAGGTCAATTAGCTGCCCATGAATGTCTC
oJDD6871 CTCATGGCCTCATTTCCATAGAGGGGACATATTATCGATGAAATATGTTTTCTTGGGAGACTATGTTGATAGAGG
oJDD7155 CGTTGGATGGAGATATGAATCCTTCATTCC
oJDD7156 GAGAATGAAACACACGGATTTAAAGAACATAAAG
oJDD7157 GAAATTCTGGAAAGGAACCTTTGAGACAATC
oJDD7158 CATACGGATCTTTTAGATCTATGCC
oJDD7160 CAACAGATCAATGAGCTCATCC
oJDD7161 GTAGTGCATGCGCTCGCC

Gene Block Name Gene Block Sequence

CaPfMyoJ
CTGCTGACGCTCTACGATGAGGGCGACTGCGATACCATTGACATCAGCGATAAGGCGAAGCAGTCCTATAATATTCTCTCCTGCACGCCGCTGA
ACCATCTCGATACGATCCTCCTGCTGATGAAGGACATCGACGAAAACAACTCGTACGCCTTTGAGGTCATGAATATTGTGAATAAGAAGAAGA
AGATCCTGCCGATTACCGAA

CaPfPPP8_Phosphatase Domain

GAGCAGAAGAACTCGACGAACATCAACAAGAGCCTGCCCCACTTCGGCAAGAAGGAGGACATCCAGGACAATGTCATCAACAAGGAGTTGCA
CATCGAGCACATCATCGAGGACAAGATCGAAAGGATCAAGAAGCTGGTGAAGATCTACCGGGAGAAGTACATCACGGACCATAGGCTGAAC
ACGCTGAACCAGGACATCGCCTTTAAGATCTTCACGATGTTCTACAAGGTGTGCTACGGCAAGAAAAAGCACACCTACACCTCCTTCTTCGAGA
AATTTCAGATCTGCACCTATAACGACATCCTCCTCTTGTGCGACGAAGTCGCCAAGTTGTTCAAGATGGAGAATAGCTTGGAGAATGTCACCTT
ACCCTGCAAGGTCTTCGGCGACGTCCACGGCAACTTGTTCGACCTCTTAGATTTTTTCAACTTGTACAACTGGCCGATGCACAACAACAAAAACT
TGTTGCTCACCGAGAGTGACTTGAGGAAGTTCGAGTACATTCACAACGACAAGGACATCCACATCGACAAGAACAAGGACATGCAGTACAAC
GACAACGATATAAAGTACGTCTTCTTGGGCAACTTGATCAACAGGGGCAACTACTCCTTGGAGGTCATCTGCTTATTGTTTAGCTTGAAGATCT
TGTTCCCGAAGCACATCTACCTCTTGAGGGGCAACCACGAGGACAGGTTGTTCAACTACATCTACGGCTTCTACAAGGACATAGAGATCAAGAT
GAAGACGAACATGGAGTACATGGGCATCATCAACTACCAGGAGCAGGTCATCTCCGCCCACTCGTACGAGCTGTTTAATAGGATCAACGACGT
CTTCGAGTTCTTTCCGTTGTGCGTCTTGTTGGACAAGAACATCCTGTGCATCCACGGCGGCATCGGCGACAGCGTCATGACCATCTCGGACTAC
CAGCACATCCGCAACCCCATCTTGATCCCGCAGAACGTCGACAGGTACAGCAACAACAAGAGTGAGCACGTGAAGAAGATCATTATCGACACCT
TATGGTCGGACCCCATCAACTACAACGACGAGCTGGACTTGCAGTTGTTGAAGAACTCGTCCACCTACGACATCATACCgTCGAGGAGGGGGA
ACATAACGTTTAAGTTCGGCAAGCACAGGCTCAACGACTTTTTGAAGAACAATCAGCTGAAGCTGATCATCAGGGGCCACGAGTGCGTCCAGG
AGGGCTACAAGTACTCGTATAAGAGGAAGTTACTGACGCTGTTCTCGGCCAAGAACTACTGCAATAAGTACAACAACAACGCGTCGAACGCGT
TTATCGTCAGAAAGAACAAGAACATCATCATTTTCAATCAGATCTTAAAGTATCAGCATAACTGCAACACGCTCATCAACAACGAGAACAAGCA
GGTGACGATCAACCAACTcCAGAAGTACAATTTCTCCAACGACAAGTCCAACGACAAGAAGACGTCCCCGTTCTTCAATAACACGCACCTCACGA
AAAAGACGTTCGCCGTCTCCCACGGGTACTTATCGAAGTGCGACGAGGAGTTGAACGACCAGTTAAATACGCACCCCTCCATGAAG
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Primers and Synthetic DNA blocks used in this study. 


