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1. Supplementary Figures

A Pf eeeececanas MAEVAKNKNTEKLNRNEKQNDVRLTNILAAKAVADVTRTSLGPKGMDKM 49 B HsA  -MPENVAPRSGATAGAAGGRGKGAY(QDRDKPAQIRFSNISAAKAVADAIRTSLGPKGMDE 59
Tg MAAADVATKSGGSKPSAGKHDGMNAHDEKO_KDIRRQNIIAAKAVADAVRTSLGPRGMDKH 60 Pf - M-AEVAKNKNTEKLNRNEKQNDVRLTNILAAKAVADVTRTSLGPKGMDK 48
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Pf IEDGKGGVIITNDGATILKEMAVAHPTAKMIVELSKAQDVEAGDGTTSVWWMCGSFLNVC 189

Tg IQGPRGDVLITNDGATILNEMAVVHPVAKMMVELSKAQDVEAGDGTTSVWVLCGALLEAS 120 Hsh MIQDGKGDVTITNDGATILKQMQVLHPAARMLVELSKAQDIEAGDGTTSVVIIAGSLLDS 119
Mo, R RO R ok kR Pf  MIEDGKGGVIITNDGATILKEMAVAHPTAKMIVELSKAQDVEAGDGTTSVVVMCGSFLNV 108
Tg  MIQGPRGDVLITNDGATILNEMAVVHPVAKMMVELSKAQDVEAGDGTTSVVVLCGALLEA 119
Pf KSLLDKNIHCQKISESFFEASLKSEEILREMSIPIDLNDKNMLIQNAITSLNSKWSYNS 169 B K RRERRERER R R KR KK R BN Kk
Tg QQLLDRGVHPQLIASSFLEASKQSEKILREMAVPVDLKDREKLIQIAATSLQSKVVSHNA 180
PR R T e A ALl L HsA CTKLLQKGIHPTIISESFQKALEKGIETLTDMSRPVELSDRETLLNSATTSLNSKVVSQY 179
Pf  CKSLLDKNIHCQKISESFFEASLKSEEILREMSIPIDLNDKNMLIQNAITSLNSKVVSYN 168
Pf SLLAPIAVDVILKITDINKD-TNVDLNNVRIVKKLGGTIEDTEIVDGLIFTGNKISKKAQ 228 Tg SQQLLDRGVHPQLIASSFLEASKQSEKILREMAVPVDLKDREKLIQIAATSLQSKVVSHN 179
Te KLLAPIavbavnKvLPEGKDVDNVDLNDIRVVKKLGGTVDESELVKGIVMVEQKVSKRAG 240 T N LT L L I PR PR L T Ll
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HsA  SSLLSPMSVNAVMKVIDPATA-TSVDLRDIKIVKKLGGTIDDCELVEGLVLTQKV---SN 235
Pf GLKNLTQAKIGLIQFCLSLPKTOMDNTVW/VKDYNSMDRLLREERLIIGKMIKKIASTGCN 288 Pf  SSLLAPIAVDVILKITDINKD-TNVDLNNVRIVKKLGGTIEDTEIVDGLIFTGNKISKKA 227
Tg GPSRIQNAKIGLIQFCLSAPKTDMENNIVIKDYTAMDRMLREERILIAKMVKQIAATGCN 300 Tg AKLLAPIAVDAVMKVLPEGKDVDNVDLNDIRVVKKLGGTVDESELVKGIVMVEQKVSKRA 239
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Pf LLIIQKSILRDAVNDLALOFLAKAKIMVIKDIDREDIEFISKTCNCIPVASLDYFTSDKL 348 HsA SGITRVEKAKIGLIQFCLSAPKTDMDNQIVVSDYAQMDRVLREERAYILNLVKQIKKTGC 295

Tg VLLIQKSILRDAVNDLSLDYLAKAKIMVWQNIEREDVEFISRTLGCQPV-SLDHFTADKL 359 Pf QGLKNLTQAKIGLIQFCLSLPKTDMDNTVVVKDYNSMDRLLREERLITGKMIKKIASTGC 287

SEIFEIAREARRENAE . FELERRARIAR LIV INANNRRALE P AR FRE NN AR Tg GGPSRIQNAKIGLIQFCLSAPKTDl‘IENNIVl’KDYTAMDRMLFlEEFlILIAKM\J’KQIAATGC 299
pRRRRERKRRE R dOERRE K ok Rk Rk REREE % TR T

Pf GYAENVTTE-SVGYGEIVKITGVESKNTISVLLRASNNLMLDEAERSLHDALCVWRSLIK 407

Tg GHADLAQDEMVAGGGHIVRITGVNAKNTVTVLLRASNNLMLDETERSLHDALCWRCLVK 419 HsA NVLLIQKSILRDALSDLALHFLNKMKIMVIKDIEREDIEFICKTIGTKPVAHIDQFTADM 355
HiFy L F LF R ENRERE R DERARRRRERRRRE L RERERERRRERE KN Pf NLLIIQKSILRDAVNDLALDFLAKAKIMVIKDIDREDIEFISKTCNCIPVASLDYFTSDK 347
Tg NVLLIQKSILRDAVNDLSLDYI.AK.QKIMWQNIEREDVEFISRTLGCQPV SI.DHFTADK 358
Pf EKAVLPGGAAPEMELSQKLYQWANTLKGSKQICVKAFSDALELIPYTLAENAGLSPLHIV 467 FIRDRRERRRR R o Ok RERE R R W F MR
Tg RRQLLPGGGAVEAELSLRLNEWARTLPGVQQLCVRMYAEALELIPYTLAENAGLSPLEIV 479
3 PHRERELER R ERE ok RE R R DR (ERRERREREERRREREES % HsA LGSAELAEEVNLNGSGKLLKITGCASPGKTVTIVVRGSNKLVIEEAERSIHDALCVIRCL 415
Pf LGYAENVTTE-SVGYGEIVKITGVESK-NTISVLLRASNNLMLDEAERSLHDALCVVRSL 485
Pf TELRNKHAEGHKYHGINIRTGTISNMIDENVIQPLLVTSTATIKLATETVMMILKIDDTVI 527 Tg LGHADLAQDEMVAGGGHIVRITGVNAK -NTVTVLLRASNNLMLDETERSLHDALCVVRCL 417
Tg TDLKLKHAQGEKLVGINVRQGCVSSMVDINVLQPLLVSSSAVKLATEAVMMILKIDDIVM 539 "o, ¥R v Broooo® WEDE IR RERIFERERR AL

Wk KEK K K KR K ok Kk K RRRER K K KRR KERRRRRR R o

HsA VKKRALIAGGGAPEIELALRLTEYSRTLSGMESYCVRAFADAMEVIPSTLAENAGLNPIS 475

Pf CR 529 Pf IKEKAVLPGGAAPEMELSQKLYQWANT LKGSKQICVKAFSDALELIPYTLAENAGLSPLH 465
Tg CR 541 Tg \l'KRRQLLPGGGAVEAELSLRLNEWART LPGVQQLCVRMYAEALELIPYTLAENAGLSPLE 477
*% H ‘: ::*‘**** :*'b:’*t.:. ** »1»"** R*,‘**t**
C Pairwise TriC-5 comparisons HsA  TVTELRNRHAQGEKTAGINVRKGGISNILEELVVQPLLVSVSALTLATETVRSILKIDDY 535
Pf IVTELRNKHAEGHKYHGINIRTGTISNMIDENVIQPLLVTSTAIKLATETVMMILKIDDT 525
i Tg IVTDLKLKHAQGEKLVGINVRQGCYSSMVDINVLQPLLVSSSAVKLATEAVMMILKIDDI 537
Plasmodium Toxopiasma Human KRk cHEaK K KRR LK K K rrr  KokkREE: sh: KEEELE  KEEEEE
i 0, 0,
Plasmodium 100 80.3% S 73.9% S HsA VNTR 539
Pf VICR 529
TOXOplﬂsmG‘ 63.5% | 100 77.8% S Tg VMCR 541
* *
Human 57.0% | 57.7% | 100

Figure S1. Clustal omega alignments of the tubulin chaperone TRiC subunit from Toxoplasma (Tg)
and Plasmodium falciparum (Pf) (A) or Toxoplasma, Plasmodium and human (Hs) proteins (B). Amino
acids are colored according to their physicochemical properties: small and hydrophobic residues
are red, acidic are blue, basic are magenta, and the remaining amino acids are colored green. (C)
Pairwise comparisons performed with EMBOSS Needle [47] indicate that Toxoplasma and Plasmo-
dium TRiC-d proteins have greater identity (I) and similarity (S) than either parasite protein.
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Figure S2. Plaque-based ECsoassays measure inhibition of lytic growth. The relationship between
plaque area and drug concentration is graphed to determine the 50% inhibitory concentration with
values normalized to vehicle control cultures. The values for oryzalin (A), clemastine (B) and aste-
mizole (C) show that all exhibit antiparasitic activity in the micromolar range and are comparably
active at inhibiting both RH strain parasites and a GFP-expressing RH-derived line. All results rep-
resent the average of at least 9 readings (3 biological replicates, each with 3 technical replicates) +
standard deviation.
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Figure S3. Lytic growth consists of invasion, replication, and egress. (A) GFP-expressing RH strain
tachyzoites are added to HFF cells in control or drug-containing media for 3-30 minutes. After fixa-
tion subsequent antibody staining without permeabilization distinguishes intracellular tachyzoites
from extracellular (host cell attached) parasites, which are detected by staining for the externally
exposed SAG-1 surface antigen detected with a red-fluorescing secondary antibody. Statistical anal-
yses were run using an ordinary two-way ANOVA. The results represent the average of 30 readings
(3 biological replicates with 10 fields of view for each treatment) + standard deviation. (B) Intracel-
lular Toxoplasma parasites within membrane-bound vacuoles replicate by endodyogeny. RH strain
tachyzoites double every 60 minutes and replication within a vacuole is largely synchronous, lead-
ing to exponential expansion of parasites. Live imaging of GFP-expressing tachyzoites permits de-
tection of differences in replication rate and overt changes in parasite morphology or differentiation
state. No delays in replication are detected at 36 hours for clemastine and astemizole; oryzalin
treated parasites rapidly transform to aberrant forms. Data are displayed as the fraction of total
vacuoles/field that contain one, two, four, or eight or more (8+) parasites. Statistical analyses were
run using a two-way ANOVA. The results represent the average of 40 readings (4 biological repli-
cates with 10 fields of view for each treatment) + standard deviation.
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Figure S4. MTT assay-based quantification of compound toxicity to human fibroblasts. Because rep-
licating human fibroblasts are likely to be more sensitive to compounds than contact-inhibited con-
fluent monolayers, we evaluated the effects of oryzalin (A), astemizole (B), and clemastine (C) on
both replicating (light gray) and confluent (dark gray) monolayers of HEF cells. In all compounds,
subconfluent cultures showed greater compound sensitivity. All results represent the average of at
least 9 readings (3 biological replicates, each with 3 technical replicates) + standard deviation. .



