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Figure S1: Pipeline for modeling GST-like interactions in MSCs. Global approach used to identify
GST-like folds in AIMPs and aaRSs and to model their association into MSCs with ColabFold. The
occurrence of canonical interfaces 1, 1’ and 2 in the resulting models suggest a positive interaction

between GST-like domains.



Table S1. (A) Annotation of GST-like containing protein genes in EupathDB. (B) Additional
domains identified in Apicomplexa aaRSs (except GST-like domains)

A

P. berghei
P. chabaudi
P. falciparum
P. knowlesi
P. vivax

P. yoelii

B. bigemina
B. bovis
B. microti

T. annulata
T. orientalis

AIMP
PBANKA_1306200
PCHAS_1309400
PF3D7_1442300
PKNH_1240000
PVP01_1264700
PY17X_1310000

BBBOND_0102100
BBOV_11010240
BMR1_01G02705

TA11475
TOT_020000112

ERS
PBANKA_1362000
PCHAS_1366600
PF3D7_1349200
PKNH_1251700
PVP01_1205600
PY17X_1367700

BBBOND_0404120
BBOV._II1011840
BmR1_04g04960

TA17035
TOT_010001344

MRS
PBANKA_0518700
PCHAS_0518800
PF3D7_1034900
PKNH_0620100
PVP01_0620000
PY17X_0519800

BBBOND_0207070
BBOV_I001970
BMR1_02g02000

TA05325
TOT_030000712

QRS
PBANKA_1346600
PCHAS_1351200
PF3D7_1331700
PKNH_1268800
PVP01_1222900
PY17X_1351500

BBBOND_0307760
BBOV._II1006400
BMR1_03g03040

TA12530
TOT_020000303

TpMuguga_02g00322

YRS
PBANKA_1222800
PCHAS_1223400
PF3D7_0807900
PKNH_0110800
PVP01_0112500
PY17X_1226000

BBBOND_0202210
BBOV_11002250
BMR1_01G00295

TA08075
TOT_040000556

EF1-B
PBANKA_0814200
PCHAS_0814500
PF3D7_0913200
PKNH_0711100
PVPO01_0711600
PY17X_0817500

BBBOND_0110635
BBOV_IV003370
BMR1_03g01425

TA16305
TOT_010001036

EF1-y
PBANKA_1352000
PCHAS_1356600
PF3D7_1338300
PKNH_1263000
PVP01_1216400
PY17X_1357200

BBBOND_0200780
BBOV._II000890
BMR1_02g03070

TA08705
TOT_040000424

EF1-a
PBANKA_1133300
PCHAS_1133800
PF3D7_1357100
PKNH_1114500
PVP01_1114900
PY17X_1134900

BBBOND_0108320
BBOV_IV010620
BMR1_03g03725

TA06720
TOT_010000685

EF1-3
PBANKA_1218900
PCHAS_1219600
PF3D7_0319600
PKNH_0821600
PVP01_0820600
PY17X_1222100

T.
parva TpMuguga_02g00124 TpMuguga_01g01053 TpMuguga_03g00137 TpMuguga 02902375 TpMuguga_04g00367 | TpMuguga_01g01096 TpMuguga_04g00492 TpMuguga_ 01900726
C. hominis Chro.40444 Chro.80098 Chro.80398 Chro.10244 Chro.60344 Chro.20423 Chro.70492 Chro.60459
C. muris CMU_018940 CMU_024700 CMU_006170 CMU_028890 CMU_031000 CMU_003010 CMU_014590 ?
C.parvum  |cgd4_3880 cgd8_790 cgd8_3460 cgd1_2130 cgd6_2970 cgd2_3950 cgd7_4450 cgd6_3990
T. gondii TGME49_223140 TGME49_263870 TGME49_289300 TGME49_217460-t26 TGME49_251880 TGME49_226410 TGME49_300140 TGME49_294800 TGME49_219140
N. caninum NCLIV_006150 NCLIV_024090 NCLIV_041650 NCLIV_062220 NCLIV_066920 NCLIV_046550 NCLIV_064580 NCLIV_014180 NCLIV_061340

ARS

Plasmodium

ASP

Toxoplasma

Neospora

Babesia

Theileria

ASP

Cryptosporidium

FRS-a

FRS-B

IRS

GRS| HRS
ASP K-ri

ASP

ich helix

ASP

ASP

ASP

KRS LRS NRS PRS RRS

Plasmodium

Toxoplasma

Neospora

Babesia

Theileria

Cryptosporidium

ASP: Apicoplast Signal Peptide

?: Peptide with no fonctional prediction

SRS

TRS|VRS

YRS

ASP

ASP

ASP




EF1B

PLASMODIUM o . i}
P.vivax M-ASNANLLTVKGEGDYGKLNAFFAEHSYYQNHM KIFNQIKCVVSKDTYPHLYRWYKHIDSLPSYVTDQFKD
P.yoeliil MASNNANLLTVKGESDYGKLNSFFAENSYFENYM KIYNQIKCVINKDSYPHLYRWYNHISSLPNYVLDKYMD
P.berghei MASNNANLLTVKGESDYGKLNSFFAENSYFENYM KIYNQIKCVINKDTYPHLYRWYNHINSLPNYVLDKYMD
P.knowlesi M-ASNANLLTVKGEGDYAKLNAFFAEHSYYQNHML: KIYNQIKCVVCKEKYPHLYRWYKHISSLESYVTEQFKD
P.falciparum M-ASNASLLNVKGEEDYHNLNSFFESHSYVDNY{V KIYHQIKTVIKKDTYPHLFRWFHHISSLPEFILNQYDE
P.chabaudi MASNHANLLTVKGESDYGKLNSFFAENSYFENYM KIYSQIKCVINKDTYPHLYRWYHHISSLPKYVLDKYMD

* :.:*.**‘**** * K :**:** .:** :*: T . B *: * kK *: *:‘****:**::**‘** R [ .
THEILERIA o5 a1

T.annulata
T.orientalis

VAVFKKLGKAPAEEEYPNVYRWYLHVSTWCNS
VAVENKLADTPSQSAYPNVYRWY LHVKTWHKN

MADLKVDFDSLGKTEGLLNLDKFLSYHSFVGGVKN|
MADVKLNFDLLGKPEGLADLDKYLSYHSFVGGVKN|

T.parva MADLKVDFDSLGKAEGLLNLDKFLSYHSFVGGVKNR TTDDVAVFKKLGKAPAEKDYPNVYRWYLHVSTWCHS
***:*::** ***‘*** :***:*********************:**":*::‘ ***********‘**

BABESIA a5

B.microti MSNPEPIVSRPKGWIPMGLATMCSDIIKAIDNDNLKPLDDRLKLCSFISGPLKEHidLL]IFKMLKKAP—AGKFLHACRW

B.bigemina M--——————————————— PDFKVDLSKVASREGLVELNEYLADHSFVAGCKAPSTDDLAVFRKLGNSPGAAEFAHVDRW

B.bovis M-—-——————————————— ASVKIDINTVSSASGLSQLNEFLSYHSFVGGVKAPSTDDITAVYKKLGSAPDANAYPHVARW
* P T KR LI O -

a7

B.microti YNHIDALVKK

B.bigemina FRHVSTWAQN

B.bovis YKHVSTWVQN
. * . . ..

CRYPTOSPORIDIUM a5 o7

C.hominis

MDK---FGDISTDAGRKKLNDYLSTRSYMNGVSP EV]ALYMIIKAGG—FCDFQHICRYVSHIQS

C.parvum MDK---FGDISTDAGRKKLNDYLSTRSYMNGVS|P EALYMIMKAGG-FCDFQHICRYVSHIQS
C.muris MLKIKGFGDLSTLEGKKKLDEFLSNRTYFENGVNP SO NLVSELLLAGTKYCSFPHICRYLEHMRH
*  Kx ***:** *:***:::**.*:*:***‘*:*:* H . ] * x :*‘* *****:‘*::
ab a7
T.gondii MVVPDFGNLKSDIGVGKLNEYLASRSFITGYJATC AT TFSKLLGAPNATKEVDASRWYRHVSHESPVQOKAAW

N.caninum

EF1y

MVVPDFGNLKSDIGVGKLNEYLASRSFITGYYATODDAIIFSKLLGAPNATKEFVDASRWYRHVSHFSPVQOKAAW

KAk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkehkhkhkhkhkhkhkhkhkhhkhkhhhkhhhkhhhhhhkhhhkhhkhhkhhkhkhkhkhhkhkhkx*x

PLASMODIUM B1 o 2 pa w

P.vivax MDFKLLAPKNDIRSLKVQVVASEFCNVKLNIPQFEIGKDDKTQEFLNYSPLGRLPVLVTSSGSLFESNAISKYLCNIRREN

P.yoelii MDLKLLGPKNDIRCLKVQTVASFCNIKLNMPAFEIGIDDNKDEFVKESPMKRLPVLITPOQGSLFESNAIGKYLCSIRKEH

P.berghei MDLKLLGPKNDIRCLKVQTVASFCNIKLNIPTFEIGIDDNKDEFIKESPMKRLPVLITPOGSLFESNAIGKYLCSIRSEH

P.knowlesi MDFKLLAPKNDIRSLKVQAVASEFCNVKLNIPNFEIGKDDKTQEFLDYSPLGRLPVLVTPSGSIFESNAISKYLCNIRREN

P.falciparum MDFKLLAPKNDVRTLKVQTVASFCNVKLNMPNFELGKDNKTADFLKHSPLGRLPVLVTSHGSIFESNAVCKYLCSIHREG

P.chabaudi MDLKLLGPKNDIRCLKVQTVASFCNVKLNMPAFEIGVDDKKDEFVKESPMKRLPVLITPDGSLFESNAIAKYLCSIRREH

**:***.****:* ****.******:***:* **:* *::. :*:. **: *****:*. **:*****: ****_*: *
a3 ad a5

P.vivax NLLGKGAFEEAQVNMWVDENTYELEIPVCCYISNKSNEKSLKHIQETFACLNNHLLLNQFMVGNG|I TLADIFICVIINFA

P.yoelii NLLGCGCFEEGQVNMWIDFCTFELEIPVCCYISNKSNDKSLKHIQDTFSCLNKHLLLNQYMVGNK| TTV DIFMSVIINFC

P.berghei NLLGNGIFEEGQVNMWVDFCTFELEIPVCCYISNKLNEKSLKHIQDTFSCLNKHLLLNQYMVGNN| TTV DIFMSVIINFC

P.knowlesi NLLGKGVFEEAQVNMWVDENTYELEIPVCCYISNKSNEKSLKHIEETFACLNNHLLLNQFMVGNG|L TLADIFICVIINFA

P.falciparum DYLGKGSFEEAQVNMWVDENTYELEIPMTCYMNNKSCEKSLKHIEDTLKCYNNHLLYNQYMVGNS|C JTFISVILYFS

P.chabaudi NLLGKGSFEEGQVNMWVDFCTFELEIPVCCYISNKSNEKSLKHIQDTFTCLNKHLLLHQFMVGNN|LTLVDIFMSVIINFC
**x  *x ***.*****:** *:*****: **:.** :******::*: * *:*** :*:**** **:.***:.**: *.

a6 a’7 a8

P.vivax MKSEKMDEGFLKKYVNLFRLYNTISNQKQFKYVEFASQ

P.yoelii IKSGKMTEDFLKKYGNLYRLYTTIINQKQFKYVMGSG

P.berghei IKSGKMTEAFLKQYGNLYRLYTTIINQKQFKYVMGSG

P.knowlesi MKSEKINENFLKKYGNLFRLYNTISNQKQFKYVEFASQ

P.falciparum LNSGALNESIVLKYKNLYRLYDTISNQKQFKYVFACD F- 552

P.chabaudi IKSGKMTEDFLKKYGNLYRLYTTIINQKQFKYVMGSG IglJre

. % . % sk KKk ekAkk KAk AAAKA A KKKk o



THEILERIA

p1 al B2 B3 B4 a2
T.annulata MVRKVVGVDLEDYGTKSVLVTAAWANVNEFDFEVAKGTCCASQAKKNAFSELKHAVTLVLDKDLGTFCGHVTVCRHLLDHV
T.orientalis --MKVVGVDVDDYGTKCVLVTAAWSDLKFDFEASKGVCCSSTCEKDAFSELKHAVTLVQDNDLGTFCGHVSVCRHLMDLY
T.parva --MKVVGVDVDDYGTKSVLVTAAWANLNFDFEVAKGTCCASQAKKNAFSELKHAVTLVLDKDLGTFCGHVTVVRHLLDQV
******::*****‘*******::::****.:**‘**:* ‘:*:************ *:*********:* ***:* *
a3 a4 ab
T.annulata SKGTDEKSAFERSDTSSWVEFFYSRLDFETKLDKSSVVTRGSNSDLSKVVVSLNNYLATKTFLVAEKILSPADLNVCAVSLD
T.orientalis CRGTDDKAVFVKGDTSSWLEFFYLRLEMESKLDTKSVVTKGDNSDLSKVVHAMNKYLATATEFLVCEK]LC LVFAVTLE
T.parva SKGTDEKSAFERSDTSSWVEFFYSRLDFETKLDKSSVVTKGSNSDLSKVVNSLNNYLATKTFLVAEKLSPADLNVCAVSLD
:***:*:.* :.*****:**** **::*:***“****:*‘******** ::*:**** ****'***.***** **:*:
a6 a7 a8
T.annulata HLVHQKRLDAEYLEKELLHLARFLRTVKASDSFQKFLKMVENYKST
T.orientalis HLMHHKRLDAAYLEAELLHVARFLRTVKASDKYQKFLEMVERFRGA
T.parva HLVHQKRLDPEYLEKELLHLARFLRTVKASEAYQKFLKMVENYKSN
**:*:****‘ * % % ****:**********: :****:***'::'
BABESIA BL al B2 B3
B.microti = = ————————————————= MQIIGD-NNSVQTKIAVALTVFSGH--DPKVLIGNGNETSLLPQSF-KLMPMLKEST----- N
B.bigemina MVGCASAAAALTSLTHLQKVIGVDENDLGTKNVLAAAQFLGVAYDFQLSKGSCCSSEGKKDEFSEVKPCVSVELCGGLGA
B.bovis = ———————————————— MKIIGVDLTDLGTKNVLAAAAFYNVSYDFTLAKGGCCSSEGKKDEFSDVKPSVSVELSGGLGS
HE P T R ook, N HE
Ba o2 a3 od
B.microti HVGTLTIYNYLSGKYAKNFFGATTETRNQITTLFDY-—-=-———————— SVTNLMKYLHLPLGDCLKNKLSELNKCFLKNT
B.bigemina FCGSISICRHMMEQKKKGDSPAELFARSDATSWMEFFYDREFDVGSRCQAVTQVDASSTSELAKCLR----ATDAFLLSRT
B.bovis FCGSISISRHLMEEHKKGSAPEELFARSDITSWMEFFYERLDVGSRCQAVTKVVHGDHSELAKCIR----AIDAFLLTHT
Kook o HEER HEGE R HERdHH *oo*e : HE
ab a6 a7 a8
B.microti FEVEDQIL SEMATIITEELLSRNIIDNCIMENDYYCVKRWFETVTAQDLYKKY---LCTLKGASS
B.bigemina FLVGES| IVCAVTIVKHLVSIGKLEAGYLRTGLRNLSRLIRTVEASDAFVNYEKKLASLQSGSA
B.bovis FLVGEA|L VVCAITVDHLISISKLDTEYLASRLLNLSRLIRTVKESDVYAAYHKKLATLNSGVA
X FrorLouRoroLon: HEN HE O Kok
B1 ol p2 B3 B4 a2
C.hominis --MVYTLFGLDSCPLVSIIKSVAEITGDKISHKVSDGTDHKDLDFHLTF-GTPVLDTQFGKIFGTSTILRFLARGSPYTN
C.parvum --MVYTLFGLDSCPLVSIIKSVAEITGDKISHKVSDGTDHKDLDFHLAF-GTPVLDTQFGKIFGTSTILRFLARGSPYTN
C.muris

C.hominis
C.parvum
C.muris

C.hominis

MNTEHKVYVMKKCPLSVVIASVAEIAQVKVKVIDRNEFTEERQSSLIFGDKTPVISTPFGDIFGIHSILRYLARCAPASF

*** * ***** *:. : .3 . : *** * ** * k% *** * ok x :*
o3 o4 o5

LYGRTDSDATHVDMILQYIDTTLSSLVVPLFKKSGD--VKSYVSE--LTKIFESFNKYFNYRTFVAGERITIADILLATI
LYGRTDSDATHVDMILQYIDTTLSSLVVPLFKKSGD--VKSYGSE--LTKIFESFNKYFNYRTFVAGERITIADVLLATI
LYGETLYESALVDALLEGFHSNILKPIKALCSTACPSECKSDKSEVDLGTVLSNLDDYLLSRTFLAGHRVTIADILIAVV

* K Kk * e e KKk e k. . . . * . * ) * Kx * .. e K. *** ** * **** * *

a7 a8

IDYSIKCSAGALSLKSCVNLQRYVDTILAQPSIKKHYGEYVKKCSASKDSQAK

C.parvum IDCSIKCSAGALSLKSCVNLQRYIDTILAQPSIKKHYGEYVKKCSASKDSQAK
C.muris ICFTVDISKGSLSINGLVNLSRFVNTIMNNYIIRKHYD-NLKKYQTCTDSNTN
Kooorr, R o Ruxkpn ) KRk kppakky p Kpkokok HE O S
Bl ol B2 B3 B4 o2
T.gondii MKLLTPKDDVRGRKVQLVAAFLDLPLOTVPFTVGKDDKDPAFLAKSPLGRLPLLESEVGGVCLFESNAICRFLARLRADK

N.caninum

T.gondii
N.caninum

T.gondii
N.caninum

MKLLTPKDDVRGRKVQLVAAFLDVPLQTVPFTVGKDDKDPAFLAKSPLGRLPLLESEVGGVCLFESNAICRFLARLRADK

KA KK KA A A A A A A A A A A A A A A A Ak e A A A A A A A A A A A A A A Ak Ak A A kA Ak hhhhhhhkhhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkxx

a3 ol a5

CLYGETLAEQGQVDMWLDFSTLEVEIPMCCLVQGGKVAERAQSDLAQALNAVDAHLKTRTFMVGENITIADLCLVAVLSY

CLYGETLAEQGEVDMWLDFSTLEVEIPMCCLVQGGKVAERAQSDLSQALNAVNAHLKTRTFMVGENITIADLCLVTVLSY
KKK A KK KKK ¢ kKK kKK kKKK KA KKK KA KK AR K ERKAR KR e A XK A XK s XK A XK AR KKK KT IR KT TR KKK 2 k& kK

o6 o’ a8

GFRSGKVDAAALLEKRPYLKRFYETVVNQKSFKKIFGE
GFRSGKVDCAAILGQRPFLKRYYETLVNQKSFKKVFEFGE .
Kk kk Kk kKk kK ok s kK s kkkakkk o kkkkkkh ko Kk ok F|gure 82



C AIMPs

PLASMODIUM (tRip)
1 a2
p1 o B2 3 4
- A . - AOANM N
P.vivax MCVLTLVQDDVKSDILKLVLDFIKAVVVKDDEKVAFPEVRHEKKISFQYKDKQYKELFCTLYAIIDIYDCYNELFNEDEG
P.yoelii MCTLNLVEDDIKSDILKLALDFIKTNIVENDDNVVFPEIKYGQKISYEHNNKTYKEFFCSLYAIIDTYNCYSQFFCEDED
P.berghei MCTLNLVENDIKSDILKLALDFIKTNIVENDDNVVFPEIKYGQKISYEHNKKTYKEFFCSLYAIIDTYNCYSQFFCENED

P.knowlesi
P.falciparum
P.chabaudi

P.vivax
P.yoelii
P.berghei
P.knowlesi
P.falciparum
P.chabaudi

P.vivax
P.yoelii
P.berghei
P.knowlesi
P.falciparum
P.chabaudi

P.vivax
P.yoelii
P.berghei
P.knowlesi
P.falciparum
P.chabaudi

P.vivax
P.yoelii
P.berghei
P.knowlesi
P.falciparum
P.chabaudi

P.vivax
P.yoelii
P.berghei
P.knowlesi
P.falciparum
P.chabaudi

.annulata
.orientalis
.parva

T.annulata
.orientalis
T.parva

|

T.annulata
T.orientalis
T.parva

T.annulata
T.orientalis
T.parva

T.annulata
T.orientalis
T.parva

MCVLTLVQDDVKSDILKLVLDFIKAVVIKDNEKVAFPEVRHEKKISFEYKEKQYKELFCTLYAIIDIYNCYNELFNEDEG
MCVLTLVKDDIKSDILKLVLDYIKVTVVQDNENVKLPEICYDKKITLQYKNKTYKDLFCTLYALIDIYDCYSELFNEDEG
MSTLYLVEDDIKSDILNLVLDFIKINIVENDDSVAFPEIKYSQTISYEHNNKTYKEFFCSLYAIIDTYNCYSQFFCEDEN

. ***u3* ******** * % ;:::::.* :**: : :. : IR *** ** *** ***** :-***
ANAANS -.‘-vﬁ.\v AAMANMNE VAR AVAN

KVSENEEFIFHLASDKFKLKQLDMKHLNDLLCEKSYIVSNR
KVSESEEFIFNLASDKFKLKPLDMKHLNDILRERSYIVSDK
KVSESEEFIFNLASDKFKLKPLDMKHLNDILRERSYIVSDK
KVSENEEFIFHLASDKFTLKQLDMKHLNDLLCEKSYIVSNR
KVSENEEFIFHLASDKYILKQSDMKHLNDLLCEKSYIISNK
KVSESEEFIFNLASDKFKLKPLDMKHLNDILRERSYIVSDK

ASTVDIFYFCSVYKPLSEMPAKERVEISHIYRWELHIQ
ASTVDIFYFCCVYKILKPMTAKERVEYYHICRWYIHLQ
ASLVDIJFYFCCVYKILKPMTAKEKVEYYHICRWYIHLQ
ASTIVDIFYFCSVYKLLSEMPPKERVEFSHIYRWEFLHIQ
ASTVDIFYFCAIHKLLDEMAVKERIEFSYIYRWYLHIQ
ASTVDIJFYFCCVYKILKPMAAKEKVEYYHICRWYIHLQ
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o8

W TN

ETLVGKFTTLKKLEVRDSLETFLNSKNV--—-————-—-——————— MSPGERANSVSMRQQKDDKNAKNENGDNEKGKKKNNA
ETLICDFVKLHKLDIRSGVESLLNNRTV--=-————-=——————— TCTDEKVSNEQVSPKKDKPNKKNADSK—--DNN-GKNK
ETLICDFVKLHKLDIRSGVESLLNSGIV--=————-—-—-—————— TCTNEKASNEQVGSKIDKANKKNSDSK—-—-DNN-GKNK
ETLVGNFTTLKKLEVRDSLETFLNSKNVVNPSERANNAGAGQQKDDKNVKNANGENAENGONGONVONVONEKSKKKNNA
ETLLANFSTLKKLIVKDSLENLLNNKTT---—----—-—-————-—-—— NNAPEHKNNEVSKESKENKSQNNESPK--NK-KKDV
ETLMCEFVKLHKLDIQSGVESLLNSRII ———————————————— TSTNEKGNNEQMGSKKDKGNKKNADSK-DNS-GKNK

R e
ONKNAQ-KKKVEEPKN
KKNNNAENKDAEESRS,

KKSNNAENKDAEDSRS

QONKNNQ-KKKVEEPKS
QNKNNAPNKKVEETK
KKNNNAENKDAEETRS
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THEILERIA (Tp-pa2)

T
T
T

ol B2 B3
b
WA S ) "‘:‘:‘v\‘\“ NN N
MLELTVNSNSQESQISKLLWKYLNLNHATLLFTTDKDTESALKFKDGRETVKHFPLILELVLTTSDTGSLLIPNEPELKG
MIELVVYSDSQESQIVKLLLKYLNLNDVSLTLSTNKDEELFLKLPGETEPVKHFPLMLERLLKSSPHGSLLLPTDPELKA
MLELTVNTNSQESQISKLLWKYLNLNHATLLFTTDNDTESALKFKDGRETVKHFPLILELVLTTSDTGSLLIPNEPELKG

* e kX KX ek kKKK Kk Kk k Kk kk kK ek e ek e ok KX * Kk . * kkkkkk e kX ok oKk Kk kKk ek o kKKK

a3 o4 a5 a6 o7
PAN A AA A oW YNW
TMDSFVDFAFKHNFDVLDVESIRMLDTYLLNETFFAGPT LEVSLLNWTVRSKPKERSEFPNLMRWFDHLQHLP
TMDSFVDFGFKHGENVLDVDSLRMLDNYLLNETFFEFSGPT LEVSVTYWTSRSKSKERMEVPNLMRWEFDHLQHLP

LEVSVLNWTVRSKPKERSEFPNLMRWEFDHLQHLP

TMDSFVDFAFKHNFDVLDVESIRMLDTYLLNETFFAGPS
Kok kkk | kkk k| kkokkokok ok ok ok ok ok ok Kk

KAKKAKAKAAKX KA K K e AAAK e ke AAAKx AAAAAAAK o Ak oo o

ELATCFEEFSVINLFDVCGIKLDFI-FRTNSLYRSLRRKKLKRKKKRKK-——-—
EFASCFEEFKVIQLFDEKLVMTEPKKGKPRAAYHPSEKAEKKKEKKEKPKVEKP
ELAACFEEFSVINLFDNKLVISQPK——AEKVE ———————— KKKEKKEKPKIQAP
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Figure S2
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BABESIA (Bb-pas)

B.microti
B.bigemina
B.bovis

B.microti
B.bigemina
B.bovis

B.microti
B.bigemina
B.bovis

B.microti
B.bigemina
B.bovis

B.microti
B.bigemina
B.bovis

B.microti
B.bigemina
B.bovis

Bl e B2 3 a a2 a
YWW NV W
MIPLEVHKASNYANIVKLLLSYSNIKDDLIKLTLSDNPQLTLTLPNGTQYTEL-PTIMIYIMGONDTGKILYPDDNLLK-
MLEVVVYKDCVEGRLATLLWGYGKLTSA--TLSFAPSRTGMVVKEDGKETPMIWPTLLELAVKDAPTESILVPATEAQKV
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F GST-like QRSs
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Figure S2. Sequence alignment of GST-like domains present in Apicomplexa EF1 and multi-
synthetase complexes. Protein alignments were performed with M-Coffee [22]. The
corresponding EupathDB annotations are given in Table S1. The complete sequences of AIMPs
are shown with their EMAPII-like domain highlighted in grey. For EF1 subunits and aaRSs,
alignments were performed on the full-length protein sequences, but only the GST-like domains
involved in protein-protein interactions are shown. The RW motif in helix a7 and involved in
interface 2 is highlighted in bold. The N-capping box (@-S/T-X-X-D-¢) is shown in blue in the
central helix a5, when present in the sequence. The GST-like domain of EF1p is reduced to only 3
a-helices including a5 and o7 which are sufficient to form an interface 2 with EF1y. The strains
used to run ColabFold modeling are indicated in bold and the corresponding secondary structures
are displayed above the sequences or below for N. caninum proteins.
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Figure S3. Similarities between EF1 complexes in the Apicomplexa phylum. Molecules
are colored in blue for EF1p, light blue for EF1y, green for EF1a, and yellow for EF13. All
models are shown in "cartoon". GST-like domains are schematized with drop shapes, with the
same color code. Plasmodia, Toxoplasma and Neospora complexes are tetramers while EF1
is a trimer (EF1B3, EF1y, and EF1a) in Babesia, Theileria and Cryptosporidum, due to the
impossibility to identify subunit EF15 in the corresponding genomes. All EF1B-EF1y
heterodimers involve interface 2 shown in red; the parameters for each AlphaFold model are
shown in Figure S4.
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Figure S4. Confidence metrics of the ColabFold predictions for EF1 GST-like backbones.
Models were ranked by pTM (predicted Template Modeling) scores, which measures the overall
topological accuracy of the predictions. Predictions with pTM scores higher than 0.5 and showing
the known GST-like interfaces 1, 1’ and 2 were considered relevant and are highlighted in bold.
The central plots show the pLDDT (predicted Local Distance Difference Test) scores per
position. Regions predicted with high confidence are identified by pLDDT > 70, while disordered
regions are identified by pLDDT < 50 and are presented as long filaments (not shown in
graphical representations). The PAE (predicted aligned error) plot on the left indicates that the
relative positions of domains are well predicted (blue).
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Figure S5. Diversity of multi-synthetase complexes in the Apicomplexa phylum. All
complexes are shown in "cartoon" with the same color codes and schematized below with
drop shapes colored grey for AIMP, black for ERS, blue for QRS, and orange for MRS, all
displaying interfaces 1/1' and 2. In Theileria (A) and Babesia (B), MSCs are organized into
AIMP-ERS-MRS trimers similar to the Arc1p-ERS-MRS trimer determined for S. cerevisiae
MSC (C) [28,49]. (D) The M- and Q- complexes of Plasmodium were determined
experimentally [17,18]. They both involve equivalent GST-like domains but organize
differently. In the Q-complex, symmetry is imposed by the tRip homodimer (interface 1',[13])
that binds ERS via interface 2, which in turn binds QRS (interface 1). Alternatively, the M-
complex is organized around the ERS homodimer. Accordingly, the tRip transmembrane
helices a8 (green) are equidistant and similarly oriented. (E) Two Toxoplasma MSCs have
been modelized to mimic Plasmodium Q- and M-complexes. Both models show
homodimerization of Tg-p43 through an unknown interface (7). This homomeric interaction, if
biologically relevant, would allow the formation of a unique MSC (dimer of tetramers, Figure
4C). Moreover, the transmembrane helix a8 is not predicted for Tg-p43.
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