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M. domestica gi 334348853
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C. elegans gi 17541710 PDB 4F4C
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T. gondii gi 237834513
N. caninum Liverpool gi 401406932

T. gondii gi 159024150

C. owczarzaki ATCC 30864 gi 514486732
R. delemar gi 384490636

D. fasciculatum gi 328869303 AISLVAGQMVES -
G. theta gi 428184723 AFTLFF LING-
P. patens gi 168045570 IMTII FHLVNS—
B. distachyon gi 357136048 LISVLFGNVINS-
0. sativa gi 27368857 LMTVIFGQVINA-
C. japonica gi 384080871 IMTFLVGEILINA-
C. arietinum gi 502078526 LMALIF GIL ITT-
C. roseus gi 110226562 IMTVILGQLINT-
G. max LOC100801771 LMTLILGIIINT-
V. vinifera gi 225463358 LMTLIFGQLINT-
R. communis gi 255557453 LMTLLFGQLINS-
R. norvegicus gi 25453370 LLMLVFGEMTRS - - - FToAlTH: LISVTNQSII NS-

TFMSLFGEMLNE
GFISTFGEIMTA-
GFISIFGEMMAA -
GMTIIFGEMIBY -
cstLIfclF1sH- -

- IQISNTAIIMVAVGIMCATAVQFFATCVGSFIVAF
- -ALSSQIBISNTATIMTAVGLEMCATALQFFSTCVGGFVVAF

- ISLGLLVCGSISNGAMLLAAANQGS] CSNVQGAIG AVLFV
- LGIGAAVASIL.ISC TMLIQIAIG IGEMFQQLFATFIAGFVVAFF
- LGIGTAVASFLQVSC TVIIQGALG AGELVQLSSGFLGGFIIAFT
- IVNQAVLNFV LGIATAVVSFLQVAC TVLVQEAIG VGEFLQLVATFAGGFVVAFYV
ffVVSIVALIFV LAVGAGVASVFQVAC IVIIQ AMG VGEFIQLFSTFIGGFIVAFYV
- IVS VALLFIMLGVGSGIASFLQVTC TILIQEMAMG VGEFIQLISSFLGGFVIAFT
- VGQVSL.V LAIGAGMASFLQMSC
- VSNVALLFVMILAIATGIASFLQVAC
- LAIGSGIASLLQVSS
- LAIGSGIASLLQVAC
- TGIGAGVLIVAMIQVSL

P. falciparum NYSND PF3D7_0523000 LPFFISVFGVIL - IILSLVSIGLVQFILSMISSMCMBIVITS. QVSSGIGTEFITIFT, ASSFLGLII SLIM-
P. falciparum NFSDD LPFFISVFGVIL - IILSLVSIGLVQFILSMISSMCMBIVITS. QVSSGIGTEMFITIFTMASSFLGLFIMSL I|N-
P. falciparum YYSND LPFFISVFGVIL - IILSLVSIGLVQFILSMISSMCMBIVITS: QVSSGIGTEMFITIFTMASSFLGLMIMSL I
P. falciparum FYSND LPFFISVFGVIL - IILSLVSIGLVQFILSMISSMCMBVITS QVSSGIGTEFITIFT ASSFLGLI SLIN-
P. falciparum YFSND LPFFISVFGVIL - IILSLVSIGLVQFILSMISSMCMBIVITS. QVSSGIGTEMFITIFTMASSFLGLFIMSL I
P. falciparum NFCDY LPFFISVFGVIL - IILSLVSIGLVQFILSMISSMCMBIVITS. QVSSGIGTEMFITIFTMASSFLGLFIMSL I|N-
P. falciparum 'inactive' NYSND LPFFISVFGVIL - IILSLVSIGLVQFILSMISSMCMBVITS QVSSGIGTEMFITIFTMASSFLGLMIMSL IN-
P. knowlesi gi 221056887 LPFFVSVFGVIM - IIFSLVLIGIFQFVMSFISSFCMBIIVTT QVNAGIGTEMFLTIFTMTSAFLGLMFMSLFN-
P. vivax gi 290564285 LPFFVSVFGVIM - IIFSLVLIGIFQFILSFISSFCMBVVTT QVNAGIGTEMFITIFTMASAFLGLMIMSLF-
P. chabuadi gi 2200636 LPIFISVFGLTMAN - - IVLELVIVGICQFVISSISCLCMGTVTT QVNSGIGTEFTTIFTMSSSFLGLMFMSL -
P. yoelii yoelii gi 83314634 LPIFISVFGITMAN - - QVNAGIGTEMFITIFTMSSSFIGLNMFMSL -
P. berghei anka gi 68076009 LPIFISVFGVTMAN - - QVNAGIGTEFITIFTMSSSFLGLMFMSL -
N. caninum gi 401404748 MPIFMSLFGEMLNE- - IMN VCTLMVAVAAASFVTSI TVTIINAIGI LGMMIQFSTVAIGGLVLGFI-
S. cerevisae gi 6322640 VPAITSILTGRVF --QLvQ SMAVMALGAASVIVM LSLTSWMHIG LESSSABASATITFQNLVAICALLGTSF -
L. major Friedlin gi 157875614 MPFFSFIFGIAM --SAA MSLIMVIVGIGMFVTCGGIVLC TVTASHOBGEI !IQNGIN LSQGIMNGAMGIIGIIAGFAF-
M. racemosus gi 13641444 QPISILFFGNVL - LV LSABIVQLIQBGIS FGQFLMCFAQFIAGCSVAFS.
S. mansoni gi 425475 FPASILVFSMING - !‘ III NLTENLNSIESGIGT| LSIFNQNMSGFLAGIIIGFIV—
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TILIQBAMG VGEFIQFSSTFIGGFLIAFI
TILIQEAMG VGEFIQLASTFIGGFVIGFV
TILIQBAMG VGEFIQLMSTFLGGFITIAFA
TVLIQBAMG AGEFIQLASTFLGGFIIAFA
VSEINBIGIG LGMFFQSITTFSAGFIIGFIS-

R. norvegicus gi 25453402 LMMLVFGEMTEIS - - -FANVGNN SMSFINAT fffff IL - TGIGAGVLIVAMIQVSL VSEINBGIG IGMFFQAMATFFGGFIIGFTHM-
Cricetulus spp. 91155 LMMLVFGEMT@S - -NASBITFGL - TGIGAGVLIVAMIQVSF VSEINBGIG IGMFFQAMATFFGGFITGFTHM-
M. ochrogaster gi 532030804 LMMLVFGEMTEIT - - - FANVGNMQ NFT.IV - -NISIILSGL - TGIGAGVLIVAMIQVSF VSEINBGIG IGMFFQAMATFFGGFIIGFTH-
M. musculus gi 6755046 LLMLVFGNMTH@S - fFTIAIASIL SITNQSGPNS - -TLIISNSSL - TGIGAGVLIVAMIQVSL VSEINBGIG IGMFFQSITTFLAGFIIGFIS-
M. musculus gi 387427 PDB C3G5UB LMMLIFGE@MT -- - AMFAIL - TGIGAGVLIVAMIQVSF VSEINBGIG IGMFFQAMATFFGGFITIGFTHM-
H. sapiens gi 42741659 PDB 6COV LMMLVFGEMT INBITGFFMNL - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIVGFTHM-
G. gorilla gi 426356791 LMMLVFGEMT INBITGFSMNL - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIVGFTHM-
P. troglodytes gi 114614226 LMMLVFGEMT| INBITGFFMNL - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIVGFTHM-
P. abelii gi 395738781 LMMLVFGEMTEIT - INBITGFFMNL - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIVGFTHM-
C. aethiops gi 60326712 LMMLVFGEMTEIT - NNTBITGPFVNL - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIVGFTHM-
M. mulatta gi 74136329 LMMLVFGEMTEIT - NIT@ITVPVMNL - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIVGFTHM-
M. fascicularis gi 544421742 LMMLVFGEMTEIT - - TVPVMNL - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIVGFTHM-
C. jacchus gi 296209780 LMMLVFGEMT T***FANAGIL - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIVGFTHM-
0. garnetti gi 395818915 LMMLVFGEMT| —FSIAGNLSFT - SAIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFTGFIIGFIM-
F. catus gi 283806558 LMMLVFGEMT --FANAGISENLTTLNITGESIV- - I - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSMATFFIGFIVGFTHM-
C. lupis familaris gi 67462127 LMMLVFGNMT| --FANAGIS NITFIVIIN SIT- - - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSIATFFTGFIVGFTHM-
A. melanoleuca gi 301756332 LMMLVFGEMT| --FANAGISGNTSFINITNGSIT- - - SGIGAGVLVAAMIQVSF VSEINBGIG IGMFFQSIATFFIGFIVGFTH-
0. divergens gi 472383372 LMMLVFGIMT S - -FAIAGISINTTF NTTNGSIM- - SGIGAGVLVAAMIQVSF VSEINBGIG IGIFFQSIATFFIGFIVGFTHM-

E. callubus gi 545214020
S. scrofa gi 335295539
0. orca gi 465971828

LMMLVFGQMTHS -
LMMLVFGEMTES -
LTMLVFGEMTES -

VSEINBGIG IGMFFQSMATFFTGFIVGFTH-
VSEINBGVG IGMFFQSIATFFTGFIVGFTHY-
VSEINBGIG IGIFFQSMATFFTGFTVGFTQ-

-FANVGNVGNIS SNGSPT--------------- - SGIGAGVLVAAMIQVSF
-FASIGNMGNLTFPNMIMAN - CGIGAGVLVAAMIQVSF
-FANAGNLGNLTISQLTNGSFL- - SGIGAGVLVAAMIQVSF

0. aries gi 125629444 LMTLVFGEMTHEIS - - -FAGAGNFGNITF NMTNIS - SGIGAGVLIAAMIQVSF VSEINBGIG IGMFFQAMATFLTGFIVGFTH-
B. taurus gi 528930244 LMMLVFGEIMT SfffFAAVGSSGNITFINTINGSILff - SGIGAGVLIAAMIQVSF LNT VSEINBGIG IGMFFQAMATFFTGFIIGFTE-
E. telfairi gi 507646369 LMMLVFGEIMT| S———FAIFG-NISLSNSNFTGQL—— - SGIGAGVLVAAMFQVSF LNT VSEINBGIG IGMFFQSISAFLTGFIVGFTHM-
C. porcellus gi 523580052 LLMLVFGEMTEIT - -FVNGSGTNSSNASSTL.S V- - - SGIGAGVLIAAMIQVSF LNT VSEINBGIG IGLFFQSLATFLTGFIIGFTH-
H. glaber gi 513001951 LLMMVFGEMT@IS - - -FSNAGNSISSNNTNQSVINT- - - - TGIGAGVLIAAMIQVSF LNT VSEINBGIG IGMFFQSMATFLAGFIVGFTHM-
0. degus gi 507639834 LMMLVLGNMT@IS - - -FABIAGSS L NITBIVNLSEISSTQ - SGIGAGVLVAAMIQVSF LNT VSEINBGIG IGMFFQSMATFLAGFIVGFTHM-
C. lanigera gi 533185054 LMMLVLGEIMT S---FAIAGSSIHNLTISNF---- - - - SGIGAGVLIAAMIQISF LNT VSEINBGIG IGMFFQSLATFLAGFIVGFTHM-
M. domestica gi 334348853 LMMLVFGEMTEIS - - -FSSAG NLTNFNMTNLTNF - - SGVGAGVLIAAMIQVSF LNT VSEINBGIG LGLLFQSLASFLTGFIVGFTHM-
X. tropicalis gi 148234563 LMMLVFGEMTHEIS - - -FVNVGQV]| TGNFT.SMIN ——————————————— LQG---QMTT SGLGFGVMLCAMIQISF LNT VSEINBGIG IAMLLQSLTTLVTGFIIGFIN-

D. rerio gi 326674864
P. paniscus gi 397509337

M. mulatta gi 355560770

C. elegans gi 17541710 PDB 4F4C

LMCVVFGQMTEIS - - -FVQSGQTMNLTGFNGNFTSNFTFTLNNSTCLAG - MTIQAMFFIGIGGAVLVLGTFQVMLFLLTAA LNI INTINBIGLG IAVFVQFFCSFISGLVIGFVF---G
LMSLVLGEMSEIN - - -LISGCLVQTNTTN, NCTQ -- -- - MTLLTL VGIGVAALIFGMIQISLMIITAA LNT ISBGIG TALLFQNMSTFSIGLAVGLVE---G
LMSLVLGEMSEIN - - -LISGCLVQTNTTNMQNCTQ - MTVLTL VGIGVAALIFGMIQICFMIITAA -VG LNT ISBGIG IALLFQNMSTFSIGLAVGLVE---G

LMSTLQGHVSQA---FINHQIVINNNGSTFLBT------------ --BvmNvVEsEaamTyemBarcQTTvTCNLEYVABHQMNN STLE---off- 15 S|--G---TLAT VBTGBl GMAFQELSQF ITGFIVAFTH---5---
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P. falciparum NYSND PF3D7_0523000 VEGVIEN ALM---GI ALBIGLINGLILVSHAFGF ITIN---SATNQMPENNE- FN---GASVISILLGVLISMFMLTIILBNI
P. falciparum NFSDD VCGVICN ALM---GI ALHMIGLINGLILVSMAFGF IIIN---SATNQMPNNE- FN---GASVISILLGVLISMFMLTIILPNIT
P. falciparum YYSND VCGVICN ALM---GI ALHIGLINGLILVSMAFGF IIIN---SATNQMPNNE- FN---GASVISILLGVLISMFMLTIILPNIT
P. falciparum FYSND VCGVICN ALM---GI ALHIGLINGLILVSMAFGF IIIN---SATNQMPNNE- FN---GASVISILLGVLISMFMLTIILPNIT
P. falciparum YFSND VCGVICN ALM---GI ALHIGLINGLILVSMAFGF IIIN---SATNQMPNNE- FN---GASVISILLGVLISMFMLTIILPNIT
P. falciparum NFCDY VCGVICN ALM---GI ALHIGLINGLILVSMAFGF IIIN---SATNQMPNNE- FN---GASVISILLGVLISMFMLTIILPNIT
P. falciparum 'inactive’ NYSND VEGVICN ALM---GI ALHIGLINGLILVSMAFGF IIIN---SATNQMPNNE- FN---GASVISILLGVLISMFMLTIILPNIT
P. knowlesi gi 221056887 ICGVICN ALV---GI SILHIGMINGFILASMAFGF 111S---BLSNAQSNNE- FH---6GSVISILLGVLISMFMLTIVLRPNIT
P. vivax gi 290564285 ICGVICN ALV---GI SLHIGMINGFILASMAFGF I111S---BLSNQ FH---6GSVISILLGVLISMFMLTIILPNIT
P. chabuadi gi 2200636 IISTICN ALV---GI SLHVGFINGFILASMAMGF IMIH---BIfNLSSPS FN---GGSVISILLGVLISMFMLTIILRPNVT
P. yoelii yoelii gi 83314634 ICSSICN ALV---GI SLHVGLINGFILAAMALGF TIIN---BIfNFNEAN FN---GSAVISILLGVLISMFMLTIILPNVA
P. berghei anka gi 68076009 -GI SLHIGLINGFILASNMALGF T1If---BIfTLNges6 --GSAVISILLGVLISMFMLTIILPNVA
N. caninum gi 401404748 -GI SFElSSLCIGALMATIFLLFSLGF MVAR- - -SvolALG --GGEAITVFFAVIQACFAVGNIVRSITA
S. cerevisae gi 6322640 -AA SCFFVAANAGTLIIFLTLTMFVQGFMFGSAMT --GLNT --viTCrlscrmLGSTLNNTLHQIVVLQl
L. major Friedlin gi 157875614 -NI FAGNLSAAVIMALVILSITIAFFFGS LV -G ---MABTISTFLAVLMGSLGLGFVARSVTA
M. racemosus gi 13641444 -GI GLSF -- ---GSTVLVVFLSMMMGEFS/LLQLBTNLAA
S. mansoni gi 425475 -t ATAFGSVGGCIGLVIFSSAALVF -- ---BlGSVITVFINILLGSTFLGNALPN TN
T. gondii gi 237834513 -GI --SvEBALG 6 SHP's| TPHFN---GGEAITVFFAVIQACFAVGNIVPNLTA
N. caninum Liverpool gi 401406932 -NI GGALTGSALGTMMGCVFLM ---GLEHVQEANALLPPGASLVVRABMBFQ---GGEAIVVLICVMVSAFSLGQIIPVFG
T. gondii gi 159024150 -NI GGVFTGSAFGAMMACVFLM - - -GLBLQAATAML-PGTTVLHAGSLEFQ---GGBAIVVLICVMVSAFSIGQIT LFGI
C. owczarzaki ATCC 30864 gi 514486732 -8t FGSIMIPQ---G --SGGVLNVFFAVIIGAFSLGHAGPBIAA
R. delemar gi 384490636 -AI GTRLVTH- - -6 S--- —fGSTVLVVFLSMMMGCMAFIIL TNLSA
D. fasciculatum gi 328869303 -AI GSHLTFB---GTNNATTGNE- ---- --GGEVLTVLFSVIIGAMALGQAAPSMAA
G. theta gi 428184723 -GI FGSMLIAN---GVINSHTGFL- --AGIIMLVFFSIVMGGFSLGQVG cviga
P. patens gi 168045570 -St GSILVAN---BG-----------------oom-- --GGNVISVVFAVLTGGGSFGQVSPCVQA
B. distachyon gi 357136048 -s1 GLINGFGMGSVFCILFSS 49 81 | --GGTIITILFAVLTGATSLGNATPSISA
0. sativa gi 27368857 -AI GLTNGFGMGSVFFIFFSS GGHLVVS- --GGEIINILFAVMTGAMSLGNATRPCMAA
C. japonica gi 384080871 -8t GLASGLGLGASMLIFFCS FGGMMTT —fGGIIINIIIAILVGSFSLGQAS cLSA
C. arietinum gi 502078526 -AI NTTVQQGLASGTGMGILLLIVFST GSELII --GGNVFNIIIS---GGMSLGQTTPCLNA
C. roseus gi 110226562 -GI TTVQGFASGAGFGTLLLVVFCT GSELII --GGVINVMMAIMMGGMSLGQTSPSLSA
G. max LOC100801771 -AT TMIQQGLASGLGMGALLLTIFCT GSHELVI --GGTVITVIVALMTGGMSLGQTSPSLNA
V. vinifera gi 225463358 -AI ASTVQQGLASGIGLGTVLLIIFGT GSHELVI --GGVINCIMATIMSGGMSLGQTSPCLNA
R. communis gi 255557453 -AI QSTVQQGLASGVGIGSMLLVVFAT GSPLII --GGQVITVIMSIMTGGMSLGQTSPSLNA
R. norvegicus gi 25453370 -ATI VGIATTANISIGIARLLY GTSLVLS --IGQVLTVFFSILLGTFSIGHLARPNIEA
R. norvegicus gi 25453402 -AI LGIMMAITANISMGAAFLLI GTSLVIS--- --IGQVLTVFFSVLIGAFSVGQASPNIEA
Cricetulus spp. gi 191155 -AI LGIMMATITANISMGAAFLLI GTSLVIS--- --IGQVLTVFFAVLIABFSIGQASPNIEA
M. ochrogaster gi 532030804 -AI LGIMMATITANISIGAAFLLT GTSLVIS--- --IGQVLTVFFSVLIGAFSIGQASPNIEA
M. musculus gi 6755046 -AI NVGTEMATTASTSTGTARLLY, --TGEVLTVFFSTLLGTFSTGHLAPNTEA
M. musculus gi 387427 PDB C3G5UB -AI LGIMMATITANISMGAAFLLI GTSLVIS--- --IGQVLTVFFSVLIGAFSVGQASPNIEA
H. sapiens gi 42741659 PDB 6COV -AI TGIMATTANISIGAAFLLI GTTLVLS---G --IGQVLTVFFSVLIGAFSVGQASPSIEA
G. gorilla gi 426356791 -AI TGIMATITANISIGAAFLLI GTTLVLS---G --IGQVLTVFFSVLIGAFSVGQASPSIEA
P. troglodytes gi 114614226 -AI TGIMATTANISIGAAFLLI --IGQVLTVFFSVLIGAFSVGQASPSIEA
P. abelii gi 395738781 -ATI TGIMATTANISIGAAFLLI --IGQVLTVFFSVLIGAFSVGQASPSIEA
C. aethiops gi 60326712 -AI TGIMATITANISIGAAFLLI --IGQVLTVFFSVLIGAFSVGQASPSIEA
M. mulatta gi 74136329 -AI TGIMATTANISIGAAFLLI --IGQVLTVFFSVLIGAFSVGQASPSIEA
M. fascicularis gi 544421742 -AI TGIMATTANISIGAAFLLI --IGQVLTVFFSVLIGAFSVGQASPSIEA
C. jacchus gi 296209780 -AI TGIMATITANISIGAAFLLI --IGQVLTVFFAVLIGAFGIGQTSPSIEA
0. garnetti gi 395818915 -AI TGIJMATTANISIGAAFLLI GTTLVIS---G --IGVLTVFFSVLIGAFSIGQASPSVEA
F. catus gi 283806558 -AI TGIMATTANISIGIAFLLI GTSLVLS--- --IGQVLTVFFSVLIGAFSVGQASPSIEA
C. lupis familaris gi 67462127 -AI TGIMATITANISIGAAFLLI GTSLVLS---5 --IGQVLTVFFSVLIGAFSIGQASPSIEA
A. melanoleuca gi 301756332 -AI TGIMATTANISIGAAFLLI GTSLVLS---N --IGQVLTVFFSVLIGAFSIGQASPSIEA
0. divergens gi 472383372 -AI TGIJMATTANISIGAAFLLI --IGQVLTVFFSVLIGAFSIGQASPSIEA
E. callubus gi 545214020 -AI TGIMMATITANISMGAAFLLI --IGQVLTVFFSVLIGAFSVGQASPSIEA
. scrofa gi 335295539 -AI TGIMATITANISIGAAFLLI --IGQVLTVFFSVLIGAFSVGQASPSIEA
0. orca gi 465971828 -AI TGIMATITANISMGAAFLLI GTSLVLS--- --IGQVLTVFFSVLIGAFSVGQASPSIEA
0. aries gi 125629444 -AI TGIMATITANISMGAAFLLM GTSLVLS--- --IGQVLTVFFSVLLGTFSIGQASPNIEA
B. taurus gi 528930244 -AI TGIMATITANISMGAAFLLI GTSLVLS--- --IGQVLTVFFSVLIGAFSIGQASPNIEA
E. telfairi gi 507646369 -AV TGIJMMATITANISMGAAFLLI GTTLILS---GQ --1GlVLTVFFAVLIGAFSTGQASPSTEA
C. porcellus gi 523580052 -AI TGIMATITSNISIGAAFLLI GTSLVIS--- --IGQVLTVFFSVLIGAFSIGQASPNIEA
H. glaber gi 513001951 -ATI TGIMATTANISIGVTFLLI GTTLVLS---N --IGQVLTVFFSVLIGAFSIGQASPNIQA
0. degus gi 507639834 -AI N LGIJMMAITANISMGAAFLLI GTTLVLS---N --IGQVLTVFFSVLIGAFSVGQASPQIEA
C. lanigera gi 533185054 -AI TGIJMAITANISIGAAFLLI GTTLVLS---N --TGVLTVFFSVLIGAFSVGQASPHTEA
M. domestica gi 334348853 -GI TGINMAITANISIGAAFLLI --IGNVLTVFFSVLIGAFSIGQASPSIEA
X. tropicalis gi 148234563 -st T1GIJMMAITANVSIGFAFLMI GTTLIIN---66-- --IGSVLTVFFAVIIGAFAVGQTSPNIEA
D. rerio gi 326674864 -AI FGVIMAISTNVSMGLTQFIVFAT GTILSVI -- N - --IGVLTVFFSVMIGTFSLGQGAPNLEA
P. paniscus gi 397509337 -8t FGIMTIASHVSLGAVMFFMNGT GTSLILN---GEPG- --IGTVLAVFFSVIHSSECIGAAVPHFET
M. mulatta gi 355560770 -s1 FGI AIASILSLGAVIFFMNGT GTSLILN---GEPG- ——IGTVLAVFFSVIISSICIGAAA FET
C. elegans gi 17541710 PDB 4F4C IQALCGFAIA -SITVVSLNG--- AGVLIGLFLGTISFGAMQASNFISFALAFMIGVGHVIEE---65----------------------- --FGEMLTTFSSVMMGSMALGLAGRQLAV




P. falciparum NYSND PF3D7_0523000

P. falciparum NFSDD
P. falciparum YYSND

P. falciparum FYSND

P. falciparum YFSND

P. falciparum NFCDY

P. falciparum 'inactive' NYSND
P. knowlesi gi 221056887

P. vivax gi 290564285

P. chabuadi gi 2200636

P. yoelii yoelii gi 83314634

P. berghei anka gi 68076009
N. caninum gi 401404748

S. cerevisae gi 6322640

L. major Friedlin gi 157875614
M. racemosus gi 13641444

S. mansoni gi 425475

. gondii gi 237834513

N. caninum Liverpool gi 401406932

T. gondii gi 159024150

C. owczarzaki ATCC 30864 gi 514486732

R. delemar gi 384490636
D. fasciculatum gi 328869303
G. theta gi 428184723

P. patens gi 168045570

B. distachyon gi 357136048
0. sativa gi 27368857

C. japonica gi 384080871

C. arietinum gi 502078526

C. roseus gi 110226562

G. max LOC100801771

V. vinifera gi 225463358

R. communis gi 255557453
R. norvegicus gi 25453370
R. norvegicus gi 25453402
Cricetulus spp. gi 191155

M. ochrogaster gi 532030804
M. musculus gi 6755046

M. musculus gi 387427 PDB C3G5UB

H. sapiens gi 42741659 PDB 6COV
G. gorilla gi 426356791

P. troglodytes gi 114614226
P. abelii gi 395738781

C. aethiops gi 60326712

M. mulatta gi 74136329

M. fascicularis gi 544421742
C. jacchus gi 206209780

0. garnetti gi 395818915

F. catus gi 283806558

C. lupis familaris gi 67462127
A. melanoleuca gi 301756332
0. divergens gi 472383372

E. callubus gi 545214020

S. scrofa gi 335295539

0. orca gi 465971828

0. aries gi 125629444

B. taurus gi 528930244

E. telfairi gi 507646369

C. porcellus gi 523580052

H. glaber gi 513001951

0. degus gi 507639834

C. lanigera gi 533185054

M. domestica gi 334348853
X. tropicalis gi 148234563

D. rerio gi 326674864

P. paniscus gi 397509337

M. mulatta gi 355560770

C. elegans gi 17541710 PDB 4F4C

MJALBATNS LE: - -
MBALBATNS LRI - -
MEALEATNS LB - -
MBALBATNS L MBI - -
MBALBATNS LRI - -
MBALEATNS LB - -
MBALBATNS LRI - -
MBS LEATNS LRI - -
MBS LBATNNL B - -
MBALBATNNIHEY - -
MBS LEATNNINEY - -
MBS LEATNNINEY - -
LEGTAATARMLAY - -

GGVAM IMTLL --
FTIS#A ATFA--
VSSASAAA
IMGAVTAS

FATARGAAFNIFQV--
FATARGAAFNIFQV--

I
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I
LGTAQGAASGTNEY---1L

Walker A

NVSLNFSAGQFTFIVGscsc
INLTIcGoEIAFSGSSGCG
LS LI @PGMTVAFVGPSGSG
SGQTIALVGSSGSG
TFNGLNLTLPAGETIALVGSSGSG
NLNLII GGETVALVGGSGCG

LNL AGESVALVGGSGCG
SGQTVALVGASGCG

LTIL LSLTI GMTVAFVGPSGSG
VPIFQBFTLSIPAGQTVALVGEISGGG

VPIFRINFNLTIAAGTTVALVGESGSG
0GQLILPIGLSLQVASGTTMAIVGESGSG
QLIFPlGFSLEAVSSGTTMATVGESGSG
SGTTSALVGHSGSG
SGTTAALVGQSGSG
SGTTAALVGQSGSG
SGTTAALVGQSGSG
SGITAALVGQSGSG

ITAALVGQSGSG

SGQTVALVGNSGCG

SGQTVALVGNSGCG
VQSGQTVALVGNSGCG
VQSGQTVALVGNSGCG
GLNLEVISGQTVALVGNSGCG

ISGQTVALVGNSGCG
GLNLEVQSGQTVALVGNSGCG
GLNLBVQSGQTVALVGNSGCG
GLNLEVQSGQTVALVGNSGCG
GLNLEVQSGQTVALVGNSGCG
GLNLBVQSGQTVALVGNSGCG
GLNLEVQSGQTVALVGNSGCG
GLNLEVQSGQTVALVGNSGCG
GLNLVQSGQTVALVGNSGCG
GLSLTVQSGQTVALVGNSGCG
GLNLJVQSGQTVALVGNSGCG
GLNLBVQSGQTVALVGNSGCG
GLSLEVESGQTVALVGNSGCG

VESGQTvALVGNSGCG
GLNLEVESGoTvALVGNSGCG

VESGQTVALVGNSGCG
GLNLEVESGQTVALVGNSGCG
GLNLBVGSGQTVALVGNSGCG
GLNLEVGSGQTVALVGNSGCG
GLNLEVQSGQTMALVGNSGCG
GLNLBVQSGQTVALVGNSGCG
GLNLJVQSGQTVALVGNSGCG
GLNLQVQSGQTVALVGNSGCG
GLSLQVQSGQTVALVGNSGCG
GLNLIVNSGQTVALVGNSGCG
GLNLNI ITVALVGSSGCG

TIALVGASGCG

G
GLNLEMIMSGETVALVGPNGSG
GLNLEINSG TVALVG NGSG
GMNLVNAGQTVALVGSSGCG

NGSTSINGH-NIQTIQ

GFSSQSPSNS| NSC
NGFTMNGSS SSLN*—NN
NGFNL GNS SSIN
NGF.F GNS SSLN




...NBD 1...

ABC signature Walker B

P. falciparum NYSND PF3D7_0523000
P. falciparum NFSDD

P. falciparum YYSND

P. falciparum FYSND

P. falciparum YFSND

P. falciparum NFCDY

P. falciparum 'inactive’ NYSND

P. knowlesi gi 221056887

P. vivax gi 290564285

P. chabuadi gi 2200636

P. yoelii yoelii gi 83314634

P. berghei anka gi 68076009

N. caninum gi 401404748

S. cerevisae gi 6322640

L. major Friedlin gi 157875614

M. racemosus gi 13641444

S. mansoni gi 425475

T. gondii gi 237834513

N. caninum Liverpool gi 401406932
T. gondii gi 159024150

C. owczarzaki ATCC 30864 gi 514486732
R. delemar gi 384490636

D. fasciculatum gi 328869303

G. theta gi 428184723

P. patens gi 168045570

B. distachyon gi 357136048 1 AABILANAANF I GTLLSGGQ TTLVVA LSTVENV
0. sativa gi 27368857 I AABILANAANF I GAQLSGGQ TTLVVA LTTVENA
C. japonica gi 384080871 IAAABILANAA GTILSGGQ TTVVVA LSTIMSA

C. arietinum gi 502078526
C. roseus gi 110226562

G. max LOC100801771

V. vinifera gi 225463358

R. communis gi 255557453

R. norvegicus gi 25453370

R. norvegicus gi 25453402
Cricetulus spp. gi 191155

M. ochrogaster gi 532030804

M. musculus gi 6755046

M. musculus gi 387427 PDB C3G5UB
H. sapiens gi 42741659 PDB 6COV
G. gorilla gi 426356791

P. troglodytes gi 114614226

P. abelii gi 395738781

C. aethiops gi 60326712

M. mulatta gi 74136329

M. fascicularis gi 544421742

C. jacchus gi 296209780

0. garnetti gi 395818915

F. catus gi 283806558

gi 67462127

A. melanoleuca gi 301756332

0. divergens gi 472383372

E. callubus gi 545214020

S. scrofa gi 335295539

0. orca gi 465971828

0. aries gi 125629444

B. taurus gi 528930244

E. telfairi gi 507646369

C. porcellus gi 523580052

H. glaber gi 513001951

0. degus gi 507639834

C. lanigera gi 533185054

M. domestica gi 334348853

X. tropicalis gi 148234563

D. rerio gi 326674864

P. paniscus gi 397509337

M. mulatta gi 355560770

C. elegans gi 17541710 PDB 4F4C

C. lupis famil
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LSTI ANTIFVLSN
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LSTI ANTIFVLSN
LSTI ANTIFVLSN
LSTI@MANTIFVLSN
LSTI ANTIFVLSN
LSTI ANQIFVLSN
LSTI@MANQIFVLSN
LSTI ANQIFVLSN
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LSQIfs L
LATI@NV L
LSTVENA

LSTIINA

LTTIfNA

LSTIQMA

LSTI A

LSTVENA ——--
LSTVENA
LTTVQHA
LSTIfNA
LTTI

LTTIENA
LSTIMNA
LTTIENA
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P.falciparum NYSND PF3D7_0523000 - -~ - -~ -~~~ INN 11
P. falciparum NFSDD - - - - INN 11
P. falciparum YYSND -- -- INN 11
P. falciparum FYSND -- -- INN; 11
P. falciparum YFSND -- -- INN; TIfoGT LMI---NNQEISSN
TIBQGT LMI---NNQEISSN
11
11
11

P. falciparum NFCDY -- - NN

P. falciparum 'inactive' NYSND - INN QGT LMI---NNQEISSN -
P. knowlesi gi 221056887 T- - NENE@vSNAGS Q6T TMI---NNQRVSS- -
P. vivax gi 290564285 GGINSsAaNQffzsNAaGsS QGT TMV- - -NNQRVSS - -

P. chabuadi gi 2200636 -IHQGAINSNNGSVIV
P. yoelii yoelii gi 83314634 -NEQGAINSNNGSVIV
P. berghei anka gi 68076009 -- -NHQGAINSNNGSVIV

Q6T SMI---QNQ R
Q6T SMI---QNQ R
oGt SMI---QNQ R

Q6T LMI---NNQEISSNESS - NNGNEINGSHNESSANBBSETcNBABNVNS LS THB-------------------- - -NENTSNNENCENT A EVEREER P - - - - FEEY - - A PN L B FSE------
Q6T LMI---NNQEISSN -
oGt LMI---NNQEISSN -
Q6T LMI---NNQEISSN -

N. caninum gi 401404748 -- -AGTGSEVVQIGT! oLV ISA -
S. cerevisae gi 6322640 -- By STHTVESFNS QHT.! -
L. major Friedlin gi 157875614 -- -
M. racemosus gi 13641444 -- LTAfG-GVESHLY- -
S. mansoni gi 425475 -- LLELN-GLMATME -

T. gondii gi 237834513 --
N. caninum Liverpool gi 401406932 --
T. gondii gi 159024150 --
C. owczarzaki ATCC 30864 gi 514486732 - -
R. delemar gi 384490636 --
D. fasciculatum gi 328869303 --
G. theta gi 428184723 --
P. patens gi 168045570 --
B. distachyon gi 357136048 --
0. sativa gi 27368857 --

QS LMSQEmGL MNoL V-
-- AGGSSVIQQGS LN G LMFSLY -

AGGSAVVQQGS SGLMFSLV-- ASTEVLVETTTNASVAAAQSM SFPTS SVTSSIS- - -
GAFVALV- THls v E SANBMSGTGAATGGTHAA-
- - LLQETLT. NNALEMVSS - - - - - ----------
-- T v Blo 108 . A HEH

- _olevvvETcTHDE L osBollcANSoL - - WMo NEo Oy - - - - - - - - - - - - SLSH--csqcSHl

-TsLS sV SHBs F NN
----SLsFl-S1s

C. japonica gi 384080871 -- -- ----QQSFM-SMS

C. arietinum gi 502078526 - - - - --SISQ--GSSG- SLSLGRSF QIAA

C. roseus gi 110226562 -- -- -ssSP--6ss-- SFTF—EIG!

G. max LOC100801771 -- -- AVSTSH--GSSG-- SQSHSFS-

V. vinifera gi 225463358 -- -- -SMSH--GSSSG- ---WssvsLSFs-VBFEIGIpPATEMAGQ
R. communis gi 255557453 -- - - -ASS- --

R. norvegicus gi 25453370 --
R. norvegicus gi 25453402 --
Cricetulus spp. gi 191155 --
M. ochrogaster gi 532030804 --
M. musculus gi 6755046 --
M. musculus gi 387427 PDB C3G5UB --
H. sapiens gi 42741659 PDB 6COV --
G. gorilla gi 426356791 --
P. troglodytes gi 114614226 --
P. abelii gi 395738781 --
C. aethiops gi 60326712 --
M. mulatta gi 74136329 --
M. fascicularis gi 544421742 --
C. jacchus gi 296209780 --
0. garnetti gi 395818915 --
F. catus gi 283806558 --
C. lupis familaris gi 67462127 -
A. melanoleuca gi 301756332 --
0. divergens gi 472383372 --
E. callubus gi 545214020 --
. scrofa gi 335295539 --
0. orca gi 465971828 --
0. aries gi 125629444 --
B. taurus gi 528930244 --
E. telfairi i 507646369 --
C. porcellus gi 523580052 --
H. glaber gi 513001951 --
0. degus gi 507639834 --
C. lanigera gi 533185054 --
M. domestica gi 334348853 --
X. tropicalis gi 148234563 --
D. rerio gi 326674864 --
P. paniscus gi 397509337 --
M. mulatta gi 355560770 --
C. elegans gi 17541710 PDB 4F4C --

-- 1A
-- TfNA y---- -

-- -TAQTFTEAY




P. knowlesi gi 221056887

P. vivax gi 290564285

P. chabuadi gi 2200636

P. yoelii yoelii gi 83314634

P. berghei anka gi 68076009
N. caninum gi 401404748

S. cerevisae gi 6322640

L. major Friedlin gi 157875614

VVITALSIIVA---GGLMPMFALL
TAIIALSIMVA---GGLMPLFALF
VAIMLLSTIVA---GGLMPLFAVL
VFIILLSTMVA---AGLMPLFATIL
VFIILLSTIVA---GGLMPLFAILMA
FCIGALFVAICS---GATMPVFGVIFSHFvEVE
TLILGLLESLIA---GATNRVFSHTFSFLLEGT
SWAVALGILGSAVG---GAAJJPTSSTLMGEMLvL -
M. racemosus gi 13641444 CMLGS|TGACTIA---GTVFRLEALFFA
S. mansoni gi 425475 MIIIMGCFCSTISGLLQRAFSLLES
T. gondii gi 237834513 FCVGGVLAAILS---GATHPVFGVIFS
N. caninum Liverpool gi 401406932 VEIIVTLIAAAAS- AfISVVFS

I AISVMFS FIAVF-

ILVIAIAMFIS
ILVIAIAMFIS
SIFILFIALAMFIS
SIMILITIALCMFIS
4|

NI---L
NI---L
NI---I
LLFENM---T
--I
-1
-
I---M
--M

-PGLLSSHIN
-PGLLSAHIN
-PGFLSSMIN
-PGFLSSMIN
-PGFLSSHIN

TGLVNNIVIFTHFIVLFIVSMIMSF
TGLVNNIVIFTHFIVLFLVSMVMSF
TGLVNNIVIFTHFIILFIVSMILSF
TGLVNNIVIFTHFIMLFIISTILSF
TGLVNNIVIFTHFIILFIISTILSF
TGSAGNTLAMTQSLSAVVIGITIAFLG-
SLVSHEFLSAMTSFVTIVSTIGLIALVS-
QLfcpstcLlveTvEIVASGVVVSFIM-

P. falciparum NYSND PF3D7_0523000 VIIIFFSILVA---GGL VFALLMA| ILLIAIAMFIS NI---L -PGVLSAHIN TGLVNNIVIFSHFIMLFLVSMVMSF
P. falciparum NFSDD VIIIFFSILVA---GGL VFALLMA ILLIAIAMFIS NI---L -PGVLSAHIN TGLVNNIVIFSHFIMLFLVSMVMSF
P. falciparum YYSND VIIIFFSILVA---GGL VFALLMA| ILLIAIAMFIS NI---L -PGVLSAHIN TGLVNNIVIFSHFIMLFLVSMVMSF
P. falciparum FYSND VIIIFFSILVA---GGL VFALLMA| ILLIAIAMFIS NI---L -PGVLSAHIN TGLVNNIVIFSHFIMLFLVSMVMSF
P. falciparum YFSND VIIIFFSILVA---GGL VFALLMA ILLIAIAMFIS NI---L -PGVLSAHIN TGLVNNIVIFSHFIMLFLVSMVMSF
P. falciparum NFCDY VIIIFFSILVA- VFALLMA| ILLIAIAMFIS NI---L -PGVLSAHIN TGLVNNIVIFSHFIMLFLVSMVMSF
P. falciparum 'inactive' NYSND VIIIFFSILVA- VFALLMA| ILLIAIAMFIS NI---L -PGVLSAHIN [TGLVNNIVIFSHFIMLFLVSMVMSF

A

A

A

Al

ILLIALSMFIS
SLIFIALAGHEMQLVY
SLLVLGVAAABIGIFNFA

ABLFTLFSFATFLGHvVL

RN N R NN RN -N-R-N-W=]

ASVAQISGS LSTAFIAVVLVIASLVIGFI -
VLLVITGSAGNALAMTQGLAAVVTGVIIAFFG»

-1
--T

VLLVESGSCGNPMALVAMIAAITAGCTISFVG-
VLLVSGSCGNPMALAAVISAITTGCAISFVS-
ASMVQGMAGSIFGTLTQVAVNLLAGVITAFVA-
ARNVNEMVTRVEGEVTAMFATIAFALITAMVE-
~-TGVLTTNLA LGLLLQNLITALVGLIIAIVS*
--SGSLTTHLA| NAVGTTIGLMIQNIVIMAISLTIAFII-

T. gondii gi 159024150 IVILIAAACS -
C. owczarzaki ATCC 30864 gi 514486732 LGLLILGMIGAAVN-
R. delemar gi 384490636

D. fasciculatum gi 328869303
G. theta gi 428184723

P. patens gi 168045570

B. distachyon gi 357136048
0. sativa gi 27368857

ALAFVCLAISTFVIEMVFTGI
AGMFVVLAVVTGVANMMQTHIFFGVSG
AFLFVIIGIAAFIGHGGONLLFHIAG
IfiFLIvaIGSGIA FVQIVCFEII - -
I!FVGLAVAAFVANFLQLFSFGIMG --L
SLMEFVVAIGIFIVY --L
ALISVVLGIASLISI --v
GLMCVVLGIISIISI --1
C. japonica gi 384080871 ALMFIVLGIASFVAS
C. arietinum gi 502078526 SLLIFGLGCITLVAI
C. roseus gi 110226562 [ | CLMBVGLGIITLLVL
G. max LOC100801771 ALLIVGLGIVTLVII
V. vinifera gi 225463358 VPVLLLGSIAAGI ALMFVGLGVLTLMVV
R. communis gi 255557453 LPILILGAIAAAT ALVEIGIGFINFLVL
R. norvegicus gi 25453370 -THQMNCNLFSLLFLVMGMISFVTHIFFQGFAFG
R. norvegicus gi 25453402 QNSNLFSLLFLILGIISFITFFLQGFTFG
Cricetulus spp. gi 191155 SNLFSLLFLILGVISFITFFLQGFTFG

SLCFVGLAVASLLY MI

--SGSIGTELST TLSLIVQNIGTIVCGLTIAFI
--SGALGTHELSV NLATIVQSIATLITGFATIAFSA-
--SGALGAMLSYV NLALAVQVVSTLITGIVIAMIA-
--SGAIGAMLSS ALSLLVQNAASAIAGLAIAFIA*
--SGAVSAMLST TLALIVQNIATVTAGLVIAFSA-
--SGAVGAMLSS ALALVVQNIATVAAGLVISFTA-
--SGAVGAMLST TLALIVQNISTITAGLVISFTA-
--SGAVGAMLST ALALVVQNLTTVIAGLVISFTA-
--SGAVGAMLST ALALIFQNIATIVAALIIAFTA-
--TGSLTTHLAS LAVVTQNVANLGTGITILSLVM-
--TGALTTHELAN LAVITQNIANLGTGIIISLIM-
--TGALTTHLAN LAVITQNIANLGTGIIISLIM-

AFSIIFSEMVVGVF---T--
AFSIIFSEMVVGVF---T--

SM---L
SM---L

M. ochrogaster gi 532030804 FVVGTLCAIIN---GGLQPAFAVIFSEVVGVF---T-- QESNLFSLLFLVLGIISFITFFLQGFTFG SM---L --TGALTTHELAN LAIITQNIANLGTGIIISLIM-
M. musculus gi 6755046 LLVGVLCAVIN- IVGVF---S-- QNCNLFSLFFLVMGLISFVTIFFQGFTFG SM---L --TGSLTTHELAS LAVVTQNVANLGTGVILSLVM-
M. musculus gi 387427 PDB C3G5UB FVVGIFCAIIN- VVGVF---T-- QNSNLFSLLFLILGIISFITFFLQGFTFG SM---L --TGALTTHLAN LAVIFQNIANLGTGIIISLIN-

IIGVF---T-- SM- - - L

SM---L

--TGALTTHELAN
--TGALTTELAN

H. sapiens gi 42741659 PDB 6COV
G. gorilla gi 426356791

QNSNLFSLLFLALGIISFITFFLQGFTFG
QNSNLFSLLFLVLGIISFITFFLQGFTFG

LAVITQNIANLGTGIIISFIM-
LAVITQNIANLGTGIIISFIM-

P. troglodytes gi 114614226 QNSNLFSLLFLVLGIISFITFFLQGFTFG SM---1L --TGALTTHLAN LAVITQNIANLGTGIIISFIN-
P. abelii gi 395738781 FVVGVFCAIIN- QNSNLFSVLFLVLGIISFITFFLQGFTFG SM---L --TGALTTHELAN LAVITQNIANLGTGIIISFIM-
C. aethiops gi 60326712 FVVGVFCAIIN- SM---L --TGALTTELAN LAIITQNIANLGTGIIISLIM-

SM---L
SM---L
SM---L
SM---L
SM---L
SM---L
SM---L
SM---1L
LVFESM---L
SM---L
SM---L
LVFESM---LG
LVFESM---L

--TGALTTHELAN
--TGALTTHLAN
--TGALTTHELAN
--TGALTTELAN
--TGALTTHLAN
--TGALTTHELAN
--TGALTTHELAN
--TGALTTHLAN
--TGALTTHELAN
--TGALTTELAN
~--TGALTTHLAN
--TGALTTHELAN
--TGALTTHELAN

M. mulatta gi 74136329 FVVGVFCAIIN---GGLQ QNSNLFSLLFLVLGIVSFITFFLQGFTFG
M. fascicularis gi 544421742 FVVGVFCAIIN---GGLQ QNSNLFSLLFLVLGIVSFITFFLQGFTFG
C. jacchus gi 296209780 FVVGVFCAIIN- QNSNIFSLLFLVLGIISFITFFLQGFTFG
0. garnetti gi 395818915 FVVGVLCAIVN- NSNLFSLLFLVLGIVSFITFFLQG.TFG
F. catus gi 283806558 QNSNIFSLLFLVLGIISFITFFLQGFTFG
C. lupis familaris gi 67462127 QNSNMFSVLFLVLGIISFITFFLQGFTFG
A. melanoleuca gi 301756332 QNSNMFSLLFLVLGIISFITFFLQGFTFG
0. divergens gi 472383372 FVVGIFCAIIN- QNSNMFSLLFLVLGIISFITFFLQGFMFG
E. callubus gi 545214020 FVVGIFCAIIN- AFSIIFSEIIGVF---T-- QNSNMFSLLFLVLGIISFITFFLQGITFG
S. scrofa gi 335295539 FVVGIFCAIIN- QlSNIFSLLFLILGIISFITFFLQGFTFG
0. orca gi 465971828 QNSNLFSLLFLILGIISFITFFLQGITFG
0. aries gi 125629444 QNSNLFSLLFLILGIISFITFFLQGFTFG
B. taurus gi 528930244 QNSNLFSLLFLILGIISFITFFLQGFTFG

LAIITQNIANLGTGIIISLIN-
LAIITQNIANLGTGIIISLIN-
LAVITQNIANLGTGIIISFIM-
LAVITQNIANLGTGIIISLIM-
LAIITQNIANLGTGIIISLIN-
LAVITQNIANLGTGIIISLIM-
LAVITQNIANLGTGITIISLIM-
LAVITQNIANLGTGIIISLIMN-
LAVITQNIANLGTGIIISFIM-
LAVITQNIANLGTGIVISFIM-
LAVITQNIANLGTGIVISLIM-
LAVITQNIANLGTGIIISLIM-
LAIITQNIANLGTGIIISLIM-

AFSIIFSEIIGIF---T--
IIGVF---T--

E. telfairi gi 507646369 NISNLFSILFLVLGIISFITFFLQGFTFG SM---L --TGALTTHLAN LAVITQNIANLGTGIIISIIM-
C. porcellus gi 523580052 FVVGVICAIIN- QNSHLFSLLFLILGIVSFVTFFLQGFTFG LVFESM---L -TGALTTHLAN LAVITQNVANLGTGIIISFIM-
H. glaber gi 513001951 FVVGVFCAIIN- QNS LFSLLFLVLGIISFITIFLQGFTFG LVFESI---L --TGALTTELAT LAVLTQNLANLGTGIIISLIM-

LLVGVLCSLIN-
LVVGVICAIIN-

0. degus gi 507639834 LIF@SM---L

C. lanigera gi 533185054

QNSNLFSLMFLVLGIVSFVTFFLQGFTFG
QNSNLFSLMFLVLGIISFITFFLQGFTFG

--TGALTTHELAN
--TGALTTELAN

LAIITQNIANLGTGIIISFIM-
LAITAQNVANLGTGIIISFIM-

Q]
Q
Q
Q]
Q
Q
Q
Q
Q
Q]
N
Q
Q|
M
Q
Q]
Q
Q]
Q
Q
Q]
Q]
Q
Q]
Q
Q
Q]
Q
Q
Q]
Q
Q
Q]
Q
Q
Q]
Q
Q
Q]
Q
Q
Q]
Q
Q
Q]
Q
Q]
Q]
Q
Q]
Q]
Q
Q]
Q

M. domestica gi 334348853 FVVGIFCAIVN- -BOMCEGNLFSLLFLVIGIISFFTFFFQGFTFGTAG SM---L --TGALTTELAT LAVIAQNIANLGTGITIISLI
X. tropicalis gi 148234563 FVVGVICAMIN- -QMHS SSMISLLFLALGGVSFITFFLQGFTFG AG SM---L ~-TGALTTELAT
D. rerio gi 326674864 LVVGTFASLVG- -V Q| TMMFSLLILLIGVVAFLT FFQGFMFGESG AL---V --VGILTTLAT
P. paniscus gi 397509337 FVVLGTLASVLN- IITMF---G----NN SMIFVILGVICFVSMFMQGLFMGEAG AM---L NS - --TGGLTTILAI
M. mulatta gi 355560770 FVVLGTLASVLN- I AM- - -L S---TGSLTAILAI
C. elegans gi 17541710 PDB 4F4C ALSLFIGMSTATIG---GFIMPTMSVFFTSFMNVF---A----- IFLSQG FMALMFLVLAAAQGICSFLMTFFMGIAS NV---LS IGFFEIS QNA---SGIISTILAT



y y

P. falciparum NYSND PF3D7_0523000 IVAAVLTFIfFINM NMSSGV - FAFSSHIBENF - - - SFLIQ NM- - - BTV INgG---L GFSQSAQLFINSFA

P. falciparum NFSDD IVAAVLTFIMFINM MF - - - SFLIQ NM- - -HTVINMG---L

P. falciparum YYSND IVAAVLTFIMFINM - SFLIQ TVIN

P. falciparum FYSND IVAAVLTFIMFINM - SFLIQ TVIN

P. falciparum YFSND IVAAVLTFIMFINM - SFLIQ TVIN

P. falciparum NFCDY IVAAVLTFIMFINM - SFLIQ TVIN

P. falciparum 'inactive' NYSND IVAAVLTFIMFINM - SFLIQ TVIN

P. knowlesi gi 221056887 IVAAVLTGTMFIFM - SFLIQ NTVII

P. vivax gi 290564285 IVAAVLTGTMFIFM - SFLIQ NTVII

P. chabuadi gi 2200636 IIAAALTLTMTFIM - NFLIQ QTIIT

P. yoelii yoelii gi 83314634 ITAGALTLAMTITT - NFLIQ QTIVT

P. berghel anka gi 68076009 ITAGALTLAMTITT - NFLIQ QTIVT

N. caninum gi 401404748 AILAAVVLAGFVLILPATAAQS - -BTAAFVMS IVSAFG-

S. cerevisae gi 6322640 LSLvEISMFRLITIFSATNG- -AQLENCLMQIVTNT TifcLa---a

L. major Friedlin gi 157875614 LALVALACMPLLIGES L ABH- -Brs@TIvT TVTSFN- S

M. racemosus gi 13641444 LTLIIMCMTRLIVGAAGNS- -BosABvas TVTALN A TSSIGFALLQGTS-L.TNAVAF AGS

S. mansoni gi 425475 QLTLVMIPFIRVLLLSSINM- -AGISIA TvlsLs---L F Q] LACIBCcSSTHLQ A!IIGLVQSIALSGI‘LSLTACFALGN LI--

T. gondii gi 237834513 AJLAAVVLAEFVLLLPATAAQS -BTAAFVMS IVSAFG- AAALLGFFIGFSQGAQNALQALIFMGGQIV--

N. caninum Liverpool gi 401406932 LASVMVASLVVLIPAHIM -ocPEo VVSAFG- INAASVGFFMGFSQGVQFAFNALSMWMGGELT - -

. gondii gi 158024150 LAAVLVTSLLVLVRANIM -Bc VVSAFG- Q SAATVGFFMGFSQGAQFAFNALAM GGILI--

C. owczarzaki ATCC 30864 gi 514486732 LTLVILACIPLIMFAGALQM- -QsGljvAs TVTTLN SHVAGVGFGFSQAMMFFTHAVAFNNMGGVLY - -

R. delemar gi 384490636 ALTLIVFCFARIITIFTS -AHSGRvAG TVTSLN- AILSSIAISLNIGINIITSCVAF AGVLI---m- -
D. fasciculatum gi 328869303 LALVVTATIPAIILAGHLEL - -ANAGQVAS TVASFS- ALS GGELY- - -ESNEWEASH
G. theta gi 428184723 MLTLICFSTFRPLMVIANMLQM---QFIAGSGGRILS--------------- -QATAVAS TVAAFS- CGFAGGAMLM---N-

P. patens gi 168045570 LSLVVLALVPLLGSQGHFQM- -BolA sl AN TVSSFC- LGFISGTGLGFSNFVIFASMALAFlFGARLY--

B. distachyon gi 357136048 LALVITCVIPLVGAQGMAQVY - -BBlASQVAT, TVASFS SGIVGGLGFGFSFLVLELTMALCFMVGAQFV---

0. sativa gi 27368857 LTLIILCVIPLVGLQGMAQVY - -BBAsQVAT TVASFC- TGMVGGLGFGFSFLMLMLTMGLCFMVGAQFV---

C. japonica gi 384080871 ILALIILVLLPLIGLNGMLQT- - -WFMTGFSAPAM--------------- -BBAsQVAS TVASFC- QGLTSGTGFGVSFFLLMNVMATSFMvGARlLY---§-

C. arietinum gi 502078526 ILSFVILAVSPLLLIQGMIQT- -BBASQIAN TVASFC- LGLVSGIGLGFSFFALMCTNAFCFMIGSILV---Q-

C. roseus gi 110226562 TLALITLAVLPLVGLQGFLQM---MFFlcFSABAl--------------- -BEAsQVAN TVASFC--- LGMVSGAGLGIGNGANMCASAFCFMIGAVLY -~ -F-- oo oo m oo oo
G. max LOC100801771 ILALIIVAVSPLIFIQGVLQM---MFLMGFSGRAM--------------- -BBASQVAN TIASFC- LGLVSGTGFGFSFLALMCTNAFCFMIGSVLY---0-

V. vinifera gi 225463358 TLALIILAVLPLVFLQGEFQM- -BBAsQVAN TVASFC- LGLVSGAGFGFSFFALMCTNAFCFMIGAILV---Q-

R. communis gi 255557453 ILALVIVAVSPLLLFQGFIQA- -BE~sQVAN TIASFC- cTNAFCFMIGaLLY---[-

R. norvegicus gi 25453370 QLTLLLVVIIPLIVLGGIT[M---MLLSGQALMIM--------------- -H1sc TVVSLT- VFGITFAFTQAMIMFSMAACFIMFGARLY---A-

R. norvegicus gi 25453402 QLTLLLLAIVPITATAGVVEM---MMLSGOALIOM- -------------- -Base TVVsSLT-- VFGITFSFTQAMMMFSMAACFHFGA

Cricetulus spp. gi 191155 QLTLLLLAIVRIIAIAGVV -Basc TVVSLT- VFGITFSFTQAMMMFSMAACFIFGA

M. ochrogaster gi 532030804 QLTLLLLAIVPIIATAGVVEM---BMLSGQALIMOM- - ------------- -Bese TVVSLT- TFGITFSFTQAMMMFSMAACFEFGA

M. musculus gi 6755046 QLTLLLVVIIPLIVLGGIT -B156 TIVSLT- VFGITFSFTQAMMMFSMAACFHFGA

M. musculus gi 387427 PDB C3G5UB QLTLLLLAIVPIIAIAGVV -Besc TVVSLT- VFGITFSFTQAMMMFSNMAACFIFGA

H. sapiens gi 42741659 PDB 6COV QLTLLLLAIVPIIATAGVVEM---MMLSGOALMON- - ------------- -Bese TVVsSLT-- TFGITFSFTQAMMMFSMAGCFIFGA

G. gorilla gi 426356791 QLTLLLLAIVPITIATAGVVEM---MMLSGQALION- - ------------- -Baac TVVSLT- IFGITFSFTQAMMMFSMAGCFIFGA

P. troglodytes gi 114614226 QLTLLLLAIVPIIAIAGVV -Beac TVVSLT- TFGITFSFTQAMMMFSMAGCFRIFGA

P. abeli gi 395738781 QLTLLLLAIVRIIAIAGVYV -Beac TVVSLT- TFGITFSFTQAMMMFSMAGCFFGA

C. aethiops gi 60326712 QLTLLLLAIVRPITATAGVVEM---MMLSGQALION- -------------- -Baac TVVSLT- TFGITFSFTQAMMMFSNMAGCFIFGA

M. mulatta gi 74136329 QLTLLLLAIVPIIATAGVVEM---lMLSGoALMON- -------------- -Baac TVVSLT---Q TFGITFSFTQAMMMFSMAGCFIMFGARILY - - - A- - - - oo oo
M. fascicularis gi 544421742 QLTLLLLAIVRIIAIAGVYV -Beac TVVSLT---Q TFGITFSFTQAMMMFSMAGCFFGA

C. jacchus gi 296209780 QLTLFLLAIVRPITATAGVVEM---MMLSGHALMOM- -------------- -Baac TVVSLT- TFGITFSFTQAMMMFSNMAGCFIFGA

0. garnetti gi 395818915 QLTLLLLAIVPIIAIAGVYV -Beac TVVSLT- TFGITFAFTQAMMMFSMAGCFRIFGA

F. catus gi 283806558 QLTLLLLAIVRIIAIAGVV -Beac TVVSLT- TFGISFSITQAMMMFSMAGCFEFGA

C. lupis familaris gi 67462127 QLTLLLLAIVRPITIATAGVVEM---MMLSGQALION- -------------- -Baac TVVSLT--- TFGVSFSITQAMMMFSMAGCFIMFGAMLY - - -A---- - oo oo
A. melanoleuca gi 301756332 QLTLLLLAIVPIIAIAGVYV -Beac TVVSLT- TFGISFSITQAMMMFSMAACFRFGA

0. divergens gi 472383372 QLTLLLLAIVRIIAIAGVYV -Beac TVVSLT- TFGISFSITQAMMMFSMAGCFIFGAMLY ---A-

E. callubus gi 545214020 QLTLLLLAIVRPIIAIAGVV -Baac TVVSLT- VFGITFSITQAMMMFSMAGCFMFGAFLY---A-

S. scrofa gi 335295539 QLTLLLLAIVPIIATAGVVEM---BMLSGQALIMOM- - ------------- -Beac TVVSLT- TFGITFSITQAMMMFSMAACFIFGARLY---0-

0. orca gi 465971828 QLTLLLLAIVPIIAVAGVIfM---MMLSGOALIMON- - ------------- -8~ 6 TVVsSLT-- TFGITFSITQAMMMFSMAGCFIMFGARILY - - -A-- - - oo oo
0. aries gi 125629444 QLTLLLLAIVRIIAVAGVI -Bacac TVVSLT- VFGITFSITQAMMMFSMAGCF

B. taurus gi 528930244 QLTLLLLAIVPIIAVAGVIEM---MMLSGQALIMOM- - ------------- -Beac TVVSLT- VFGITFAFTQAMMMFSMAGCFIMFGAMLY - --A-

E. telfairi gi 507646369 QLTLLLLALVRPIIAIAGVI -Baac TVVSLT- QIFGITFSITQAMMMFSMAACFIFGAMLY ---A-

C. porcellus gi 523580052 QLTLLLLAIVRIIAVAGVYV -Basc TVVSLT- TFGITFAFTQAMMMFSMAACFIMFGAFLY---A-

H. glaber gi 513001951 QLTLLLLAVVRPIIVIASVIfM---lMLSGOACHDN- -------------- -BAsc TVVSLT- TFGITFSFTQAVIMFSHAACFELSTFLY---T

0. degus gi 507639834 QLTLLLLAIVPIIAIAGFVQM- -BHs 6 TVVSLT- TFGFSFAFTQAMMAFSMAACFIMFGAFLY---A-

C. lanigera gi 533185054 QLTLLLLAIVRPLITIAGFFQM- -BHs 6 TVVSLT- TFGLSFGFTQAMMSFSMAASFIFGARLY ---A-

M. domestica gi 334348853 QITFLLLAIVPIIAIGGLIQM---MMLAGHAQMOM- -------------- -Beac TVVSLT- TFGITFSVTQAIMMFSHMAACFIFGAMLY ---v-

X. tropicalis gi 148234563 QLTLLILATVRVIAAAGLV[EM---MMFAGHAJNON--------------- -ElA G TVVSLT- LIGLTIGLSQA VLCLCHVFSVLGARL---vV

D. rerio gi 326674864 QLTLLILAGVPFLTGANFIQL---[ATAGHTSEBQ--------------- -Bvsc TVVALT--- TMGITFALAQATIPMLVNAATFFGARLI---A

P. paniscus gi 397509337 MTFLILSIAPVLAVTGMIMT---AAMTGFAN AG TIVSLT- AQIIGSCHAFSHAFIMFAMAAGFMFGAMLI---0-

M. mulatta gi 355560770 MTLLILSIAPILAVTIGMIBT---AAMTGFAN AG TIVSLT- AQIIGSC AFSIAFI FAIAAGF FGAMLI---Q-

C. elegans gi 17541710 PDB 4F4C QMALLTTIATLRIVAFGQNLG- - -MlFTclENvEsA--------------- sEF---aflsc TVQALA--- AF1QGLSlcEASSlvVL ML LNTICAMGLALT - - -Tf---- - oo




P. falciparum NYSND PF3D7_0523000
P. falciparum NFSDD

P. falciparum YYSND

P. falciparum FYSND

P. falciparum YFSND

P. falciparum NFCDY

P. falciparum 'inactive' NYSND

P. knowlesi gi 221056887

P. vivax gi 290564285

P. chabuadi gi 2200636

P. yoelii yoelii gi 83314634

P. berghei anka gi 68076009

N. caninum gi 401404748

S. cerevisae gi 6322640

L. major Friedlin gi 157875614

M. racemosus gi 13641444

S. mansoni gi 425475

T. gondii gi 237834513

N. caninum Liverpool gi 401406932

. gondii gi 159024150

C. owczarzaki ATCC 30864 gi 514486732
R. delemar gi 384490636

D. fasciculatum gi 328869303

G. theta gi 428184723

P. patens gi 168045570

B. distachyon gi 357136048

0. sativa gi 27368857

C. japonica gi 384080871

C. arietinum gi 502078526

C. roseus gi 110226562

G. max LOC100801771

V. vinifera gi 225463358

R. communis gi 255557453

R. norvegicus gi 25453370

R. norvegicus gi 25453402

Cricetulus spp. gi 191155

M. ochrogaster gi 532030804

M. musculus gi 6755046

M. musculus gi 387427 PDB C3G5UB

H. sapiens gi 42741659 PDB 6COV

G. gorilla gi 426356791

P. troglodytes gi 114614226

P. abelii gi 395738781

C. aethiops gi 60326712

M. mulatta gi 74136329

M. fascicularis gi 544421742

C. jacchus gi 296209780

0. garnetti gi 395818915

F. catus gi 283806558

C. lupis familaris gi 67462127

A. melanoleuca gi 301756332
0. divergens gi 472383372

E. callubus gi 545214020

S. scrofa gi 335295539

0. orca gi 465971828

0. aries gi 125629444

B. taurus gi 528930244
E
c
H.
o.
c
M.

. telfairi gi 507646369

. porcellus gi 523580052

. glaber gi 513001951

. degus gi 507639834

. lanigera gi 533185054

. domestica gi 334348853
X. tropicalis gi 148234563
D. rerio gi 326674864
P. paniscus gi 397509337
M. mulatta gi 355560770
C. elegans gi 17541710 PDB 4F4C

GTIL---V SLFTFIFTGSMAGELMS L LMI-
GTIL---V SLFTFIFTGSMAGELMS L LMI-
GTIL---V SLFTFIFTGS LMI-
GTIL---V SLFTFIFTGS LMI-
--Vv SLFTFIFTGSMAGELMS L LMI-
--V SLFTFIFTGS LMI-
- SLFTFIFTGS LMI-
--Vv SLFTFLFTGSMAGELMS L LIM-
- SLFTFLFTGS LIT-
- SLFTFIFTGS IMV-
--Vv SLFTFIFTGSMGGELMS F
- SLFTFIFTGS IMV -

--LSPMVITMMS TMIMABGVGESSTFVSTFA Bvun-
MISLFIVFITFSMCSQALG ITAFTTRT
IMQTTFALMFAGSSIGQAVLFSS IF-CILfl-
IMQATFGILFASMSIGQTVLEST VFE-ALIM-
IMQATFGIMFASMSVGQTVLIST VF-ALIf-
MIJTFTATVFSAMAAGQMSTLAT
MFTSMTTIMTAABSAGISSTFAATFA
-FGVMMBVFMATVLSSQGIGQSFSFAPHMA
--FBVLQVFFSVIFMGMAAGMAGSLA
--FANVFIVFFATAMSAIGVSQSAGLT
VFFALVLAAVGVSQASALAS
VFFALVLATIGISQTSAMAS
VFFALTMAALGISQSSSFA
VFFELTVTAIGVSQTSALA
VFFALTMSAMGVSQAMALA
VFFELTITAIGISQTSVLA
VFFALTISAIGISQTSAMA
VFFALTIAAVGVSQSSGLA
NVMLVFSAVVFGAMAAGNTSSFA
NVLLVFSAIVFGAMAVGQVSSFA
NVLLVFSAIVFGAMAVGQVSSFA
NVLLVFSAIVFGAMAVGQVSSFA
NVMLVFSAVVFGAMAAGNTSSFA
NVLLVFSAIVFGAMAVGQVSSFA

6 Af- -
GAA - -

TATLSIF-ALI-
ALTATF-RLTIE-
LAVNSVF-ILL -
SATSVF-STLHE-
SAISIF-ALLM-
ASTASIH-GILE-
SAASTF-HILH-
QSAASVF-BILE-
SAASIF-MILE-
STATIF-QLLE-
STASIF-AILM-
vsaSHII-Jr18-
VSAS II—III -
VSASHII-MIIS-
VSASHII-MIIf-

VSASHII-BITH-
TVSASHII-IIg-

- -FA

--F
--F

--F

QLMT--
QLMT--

LMS - - VLLVFSAVVFGAMAVGQVSSFA ISAAHII-MIISH-
LMS - - VLLVFSAVVFGAMAVGQVSSFA ISAAHII-MIIH-
LMS---F VLLVFSAVVFGAMAVGQVSSFA ISAAHII-MII®-
LMS---F VLLVFSAVVFGAMAVGQVSSFA ISAAHII-MII®-
SLMS---F VLLVFSAVVFGAMAVGQVSSFA VSAAHII-MITI-
SLMS---F VLLVFSAVVFGAMAVGQVSSFA VSAAHII-MIIS-
SLMS---F VLLVFSAVVFGAMAVGQVSSFA VSAAHII-MIIQ-
ILMS-- VLLVFSAIVFGAMAVGQVSSFA VSAAHII-MII@-
QLMT - - VSASHII-MIIS-
FMI - VLLVFSAIVFGAMAVGQVSSFA VSAAHVI-MITH-
IFMN---FQ VLLVFSAIVFGAMAVGQVSSFA VSAAHVI-MITI@-

VLLVFSAIVFGAMAVGQVSSFA VSAAHVI-MIIS-

> > > > > > > > >>>>>>>>>>>>>>>>>>>>>>>>>=>>>>-0 > >

IFMN—— VLLVFSAIVFGAMAVGQVSSFA VSAAHVI-MITH-
QLMN - - VLLVFSAIVFGAMAVGQVSSFA VSAAHII-MIIS-
GHvE- - VLLVFSATIVFGAMAVGQVSSFA vSASHvI-MII8-
GIIM- - VLLVFSAIVFGAMAVGQVSSFA VSAAHVI-MITH-
GIME- - VLLVFSAVVFGAMAVGQVSSFA VSAAHVI-NIIE-
GIME- - VLLVFSAIVFGAMAVGQVSSFA VSAAHVI-NIIS-
QIMA-- VLLVFSAIVFGAMAVGQVSSFA VSAAHII-MITH-
HlMl - VLLVFSATVFGAMAVGQVSSFA VSASHIT-MIME-

IMN - - NVMLVFSAIVFGAMAVGQVSSLA VSAA II—III -
QLM - - VSASHII-MLIE-
Bovp- - VSASHIT-MITH-
GISH- - 1SAAHVI-HLIB-
GLMM- - AMISAAHIF-SLLE-
cli™l- - AfrrnclrT-QuL@-
GEMT - - - ABSGAAHLF-ALLE-
GEMT - - - ABSGAAHLF-ALLS-

T™MQ- - - ATFAGGIIF-GMLJY-

- AQ

R NHLE-G-----

NTLE-G-----

--WrRLIfs------MsT-BcLM- -PHT.B-G----- A

IN

0 |

---LSL-AG

NBD 2

Walker A

STFMNLLL
STFMNLLL
STFMNLLL
STFMNLLL
STFMNLLL
STFMNLLL
STFMNLLL
STVMSLLM
STVMSLLM
STIMHLLM

GETVALVGASGCG
MFCGQTLGIIGISGTG
FGPGTANGLMGQTGCG
GHQcQTIALVGRSGSG
1QPcSzALvGQSGCG
GETVALVGASGCG
AGESVALVGPISGCG
AG SVALVGISGCG
AGHTVALVGASGCG
ANQTTALVGRSGCG
AGSPVALVGSSGGG
TFSG-LNLTINAGQTVALVGSSGSG
-LSLTVPAGlTVALVGESGSG
-FTLHIPSIMTIALVGESGSG
FTLI SGETVALVGESGSG
LSLAIisG@TVALVGESGSG
LCLCIPAGETVALVGESGSG
LCLSTIRPCGETVALVGESGSG
LCLSIPAGETVALVGESGSG
LSLSIPSGETVALVGESGSG
LTLSIPSGTVALVGESGSG
-LSFEVIGQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LNL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSV, GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VLQG-LSL GQTLALVGSSGCG
VifG-LSL GQTLALVGSSGCG
VLIG

~LSLEVEMGQTLALVGSSGCG
VLQG-LNLSVIMGQTLALVGSSGCG
MLQG-LNLQVEMGQTLALVGSSGCG
VLQG-LSLQVIMGOTLALVGSSGCG
VLQG-LSLQVEMGOTLALVGSSGCG
VLQG-LSLQVEMGQTLALVGSSGCG
viQe-LNLEvEceTLALVGSSGCG
vLQG-LBrsvMocETLALVGSSGCG
VLQG-LNVSVRQGQTLALVGSSGCG
TLfc-LSLST GITVAFVGSSGCG

G-LSLSIBQGETVAFVGSSGCG
G-LSFSV GQTLALVGISGCG

QNNNNNS - - -
QNNNNNS - -

-LvL
-LvL




ABC signature Walker B

P. falciparum NYSND PF3D7_0523000 NVNBIFSNQS-GSA- TVENNNG SLSGGQ ILLL ATSSL
P. falciparum NFSDD NVNEFSNQS-GSA- TVFNNNG SLSGGQ ILLLEEATSSL
P. falciparum YYSND INVNEFSNQS-GSA- TVFNNNG SLSGGQ| ILLL ATSSL
P. falciparum FYSND NVNEFSNQS-GSA- TVFNNNG SLSGGQ| ILLLEEATSSL
P. falciparum YFSND NVNEFSNQS-GSA- TVFNNNG SLSGGQ ILLLEEATSSL
P. falciparum NFCDY NVNEFSNQS-GSA- TVFNNNG SLSGGQ| ILLL ATSSL
P. falciparum 'inactive' NYSND NVNBIFSNQS-GSA- TVFNNNG SLSGGQ ILLLBIQATSSL
P. knowlesi gi 221056887 NVNEFSLTIEGSHGENSAVFENSG SLSGGQ ILLLEEATSSL
P. vivax gi 290564285 NANEBIFSSS GAIGQSSTLF NS G SLSGGQ| ILLL ATSSL
P. chabuadi gi 2200636 NELNELAE-B-NAT- TLNVENS G SLSGGQ ILLLEEATSAL
P. yoelii yoelii gi 83314634 N LNBICEIN - - NEIN - 1-NEINSG SLSGGQ| TLLLEBATSSL
P. berghei anka gi 68076009 LGl-

-NAN-EEFTVEINS G TLLLBBATSSL

- - ----NNG MLIL ATSAL
----Bvelrl B | 1) ILILEECTSAL
- SGLICVNG LLLL ATSAL
- --LSGTVIV INHN VI ILLL ATSAL
LHNGIFFBlGINL TLLLLPBATSAL
I!GIITL G I MLTIL ATSAL
----GGGSITFEGT TQVGASGSQLSGGQ| LLILBBATSAL
----GGGSITFAGT TIVGSGGSQLSGGQ] LLILPBIBATSAL
- VILL ATSAL
- VLLL ATSAL
- QPRI LLBBATSAL
- L NILLL ATSAL
- ILLL ATSAL
- TLLLBBATSAL
- ILLL ATSAL
- QQMGLVSQ ILLLBBATSAL
QQMGLVGQEPILFN TLLLBBATSAL
QOMGLVSQEPVLFN TLLLEMATSAL
QQMGLVGQEPILFN ILLLBBATSAL
QQMGLVGQ VLFN TLLL ATSAL
QOMGLVGQEPILFN TLLLEMATSAL
ABLGIVSQ ILF ILLL ATSAL
- LGIVSQ ILF ILLL ATSAL
-- LGIVSQ ILF ILLL ATSAL
- LGIVSQEPILF TLLLBBATSAL
- LGIVSQ ILF TLLL ATSAL
LGIVSQ ILF ILLL ATSAL
-- LGIVSQEPILF TLLLPBBATSAL
-- LGIVSQ ILF ILLL ATSAL
- - LGIVSQ ILF ILLL ATSAL
-- LGIVSQEPILF TLLLBBATSAL
LGIVSQ ILF ILLL ATSAL
LGIVSQ ILF ILLL ATSAL
-- LGIVSQEPILF TLLLBBATSAL
-- LGIVSQ ILF ILLL ATSAL
-- MGIVSQ ILF ILLL ATSAL
-- MGIVSQ ILF TLLL ATSAL

N. caninum gi 401404748
S. cerevisae gi 6322640

L. major Friedlin gi 157875614 -
M. racemosus gi 13641444 -
S. mansoni gi 425475 -
T. gondii gi 237834513 -
N. caninum Liverpool gi 401406932 -
T. gondii gi 159024150 -
C. owczarzaki ATCC 30864 gi 514486732 -
R. delemar gi 384490636 -
D. fasciculatum gi 328869303 -
G. theta gi 428184723 -
P. patens gi 168045570 -
B. distachyon gi 357136048 -
0. sativa gi 27368857 -
C. japonica gi 384080871 -
C. arietinum gi 502078526 -
C. roseus gi 110226562 -
G. max LOC100801771 -
V. vinifera gi 225463358 -
R. communis gi 255557453 -
R. norvegicus gi 25453370 -
R. norvegicus gi 25453402 -
Cricetulus spp. gi 191155 -
M. ochrogaster gi 532030804 -
M. musculus gi 6755046 -
M. musculus gi 387427 PDB C3G5UB -
H. sapiens gi 42741659 PDB 6COV -
G. gorilla gi 426356791 -
P. troglodytes gi 114614226 -
P. abelii gi 395738781 -
C. aethiops gi 60326712 -
M. mulatta gi 74136329 -
M. fascicularis gi 544421742 -
C. jacchus gi 296209780 -
0. garnetti gi 395818915 -
F. catus gi 283806558 -

C. lupis familaris gi 67462127 - - - LGIVSQ ILF ILLL ATSAL
A. melanoleuca gi 301756332 - - - LGIVSQ ILF ILLL ATSAL
0. divergens gi 472383372 - - - LGIVSQ ILF ILLL ATSAL
E. callubus gi 545214020 - - - LGIVSQ ILF QILLL ATSAL
S. scrofa gi 335295539 - -- MGIVSQ ILF ILLL ATSAL
0. orca gi 465971828 - - - MGIVSQ VLF ILLL ATSAL
0. aries gi 125629444 - - - MGIVSQ ILF ILLL ATSAL
B. taurus gi 528930244 - -- MGIVSQ ILF ILLL ATSAL
E. telfairi gi 507646369 - - - LGIVSQ ILF VLLL ATSAL
C. porcellus gi 523580052 - - - AQLGIVSQ ILF ILLL ATSAL
H. glaber gi 513001951 - - AQLGIVSQ ILFRCSIGGNIA ILLL ATSAL
0. degus gi 507639834 - - AHLGIVSQ MLF@ICST N IA VLLL ATSAL
C. lanigera gi 533185054 - - ILGIVSQ MLF@ICS I INIA ILLL ATSAL

M. domestica gi 334348853 -
X. tropicalis gi 148234563 -
D. rerio gi 326674864 -

SQLGIVSQEPILFBCcSTABNIA TLLLBBATSAL
- AQMGIVSQEPTLFBlCSIGENIA TLLLPBIBATSAL
ToMeLvsQEPILFBcTISENIQ LLLLBIBATSAL
P. paniscus gi 397509337 - SQTATVPQEPVLFNCSTABNTA TLLLBBATSAL
M. mulatta gi 355560770 - SQIAIVSQEPVLFNCSIABNIA TLLLPBIBATSAL
C.elegans gi 17541710 PDB4FAC -~ == == === ==~~~ = oo~ SQrATvSQEPTLFECSTARNTT AARLANT TLLLPBATSAL




P. falciparum NYSND PF3D7_0523000
P. falciparum NFSDD

P. falciparum YYSND

P. falciparum FYSND

P. falciparum YFSND

P. falciparum NFCDY

P. falciparum ‘inactive’ NYSND
P. knowlesi gi 221056887

P. vivax gi 290564285

P. chabuadi gi 2200636

P. yoelii yoelii gi 83314634

P. berghei anka gi 68076009
N. caninum gi 401404748

S. cerevisae gi 6322640

L. major Friedlin gi 157875614
M. racemosus gi 13641444

S. mansoni gi 425475

T. gondii gi 237834513

N. caninum Liverpool gi 401406932
T. gondii gi 159024150

C. owczarzaki ATCC 30864 gi 514486732
R. delemar gi 384490636

D. fasciculatum gi 328869303
G. theta gi 428184723

P. patens gi 168045570

B. distachyon gi 357136048

0. sativa gi 27368857

C. japonica gi 384080871

C. arietinum gi 502078526

C. roseus gi 110226562

G. max LOC100801771

V. vinifera gi 225463358

R. communis gi 255557453

R. norvegicus gi 25453370

R. norvegicus gi 25453402
Cricetulus spp. gi 191155

M. ochrogaster gi 532030804
M. musculus gi 6755046

M. musculus gi 387427 PDB C3G5UB
H. sapiens gi 42741659 PDB 6COV
G. gorilla gi 426356791

P. troglodytes gi 114614226

P. abelii gi 395738781

C. aethiops gi 60326712

M. mulatta gi 74136329

M. fascicularis gi 544421742
C. jacchus gi 206209780

0. garnetti gi 395818915

F. catus gi 283806558

C. lupis familaris gi 67462127
A. melanoleuca gi 301756332
0. divergens gi 472383372

E. callubus gi 545214020

S. scrofa gi 335295539

0. orca gi 465971828

0. aries gi 125629444

B. taurus gi 528930244

E. telfairi gi 507646369

C. porcellus gi 523580052

H. glaber gi 513001951

0. degus gi 507639834

C. lanigera gi 533185054

M. domestica gi 334348853

X. tropicalis gi 148234563

D. rerio gi 326674864

P. paniscus gi 397509337

M. mulatta gi 355560770

C. elegans gi 17541710 PDB 4F4C

IVVFNN
IVVFNN
IVVFNN
IVVFNN
IVVFNN
IVVFNN
IVVFNN
IVVFNN
IVVFNN
IVVFNNN
IVVFNN

NGTFVQS
NGTFVQS
NGTFVQS
INGTFVQS
NGTFVQS
NGTFVQS
INGTFVQS
TGSFVQA
TGSFVQAQGT,
INGSFVQAQNT
NGSFVQAQIT

INGSFvQAQlT

Alignment of MDR1 proteins used to generate the PFIMDR1 homology model.

A selection of MDR1 proteins from different organisms, including the H. sapiens, M.
musculus, and C. elegans homologues that have had their structures determined [1, 2, 3,
4], were aligned using ClustalW and the resulting alignment was manually edited in
MacVector 12.7.5. The gene identifier (NCBI accession number — PF3D7, gi, or LOC) of
each protein is given. The sequence of PFMDRI1NYSND js at the top of the alignment followed
by the sequences of the other PfMDR1 isoforms included for study. The regions predicted
to span the transmembrane domains (TMDs), the nucleotide-binding domains (NBDs), and
the N- and C-termini are marked with black bars. Residues are shaded as follows:
positively charged (arginine and lysine), dark blue; negatively charged (aspartic acid and
glutamic acid), red; serine and threonine, orange; aromatic (tyrosine and tryptophan),
brown; asparagine and glutamine, gray; cysteine, purple; proline, green; histidine, blue;
glycine, turquoise; non-polar (methionine, alanine, isoleucine, leucine, valine, and
phenylalanine), yellow. Pink triangles denote the globally prevalent polymorphisms found
at positions 86, 184, 1034, 1042, and 1246 in PMDR1. Blue triangles denote the mutations
made within the Walker B motif of each NBD to generate a catalytically-inactive version of
PfMDR1NYSND_ Consensus sequences within the NBDs are annotated with gray boxes to
indicate the positions of the Walker A and B motifs, the ABC signature sequences, and the
Q-loops.
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