Additional data file 8; Martin et al.

NEUROTRANSMITTER:Na* SYMPORTER FAMILY

| TMD 1 | | TMD 2 | | TMD 3 |
% ( 1. B. taurus 4588918 serotonin A TWARMIVID - - -FLLSVIGYAVIDILGNVWRIFPYICYQNGGGAFLLPIYTIMAIFGGIPILFYMELALGQY NGIISIHT -ICRIF GIGIAIILIAFYIASYVNTIIA-WALYYLISSFT QL----- WTS------- NSWNTGN-CTNYFS
E§ 2. H. sapiens 4507041 dopamine TW G- - -FLLSVIGFAVILANVWRIFPYLCYRNGGGAFLVPYLLFMVIAGMPILFYMELALGQFNEIEGAAGVWE--ICPIL GVGFTVILISLYVGFFYNVIIA»WALIYLFSSFTT L----- WIMf------- NNSWNSPIN-CS A.
%3 3. R. catesbeiana 2342870 L-epinephrine WGHEMIB- - - FLLSVVGFSVIDILANVWRIFPY LCYMNGGGAFLIPYTLFLITAGMPILFYMELALGQYNREGAATVWE- -1 FRIGVGYTVILIALYVGFYYNVIIA-WSLYYLASSFTSHEL----- WTT------- GNVWNTRN-CTRIRTL
58 < 4. H. sapiens 40254467 GAT-1 GABA W F-—-FLMSIVGVAIGLGNVW FRY LICGIMNGGGAFLIPYFLTLIFAGVRILFLLIBCSLGQYTSIGGLGVWHM--LARMFBGYGLAAAVLSFMWLNIYYIVIIS-WAINYLYNSFTTTL----- WIQ ------- WNTDWR-CFSNYS
‘E H 5. O. cuniculus 400621 CT1 creatine TWTRQMB|- - -FIMSEVGFAVGLGNVURFPYLICYMINGGGVFLIPYVLIALVGGIRIFFLEISLGQFMBMAGSINVHN--ICRLF GLGVASMVIVFYINTYYIMVLA-WGFYYLVISFTTTL ----- WAT ------- GHTHNTPD-CV IFI
5% 6. H. sapiens 4507045 taurine WSSHID---FVLSVAGGFVGLGNVWRIFPYLCYMNGGGAFLIPYFIFLFGSGLPIVFFLEIIIGQYTS GGITI“I»I LFSGIGVASVVIVSLLNVVYIVILA»WATVYLFQSFQ‘L ----- wAI ------- SWNTPH-CMEDTM
305 \ 7. T.marmorata 2133806 GABA/beta-alanine GHmnn - --FvisvacBroLon vl icyfvecoarL Y vIFrrclderfvrrLBraLcoyTsEocrTonil- 1 LFIGIGVATQVIIAILNMFYIIVLA-WAIFYLFNIFTS IEEEEE WAT - ------ GHYWNTEN-CL FQI
8. A. gambiae 31220902 unknown A i« sW T 1e¥atcLoNvi NoGGAFLVBYLLML VL6t Tl crscrcdrrvel-- vl GAGIAIVVLNLIINAYVIAIIS—]LLFLW sLQAQL-----Philds----- N AN TE - B R
9. M. sexta 33115052 proline ATQDRIWGSQL LGYAVGIGNLMW NGGGAFLIPYFLTLIICGI TTLGQFASAGEISVFN--INPLFIGAGYAVIVLNVIASIYFSAIMS -YRIILYIYHMSMSSPL-----PWQS----- GNSWNTVN-CTEITG
N A LY Q 16ASLSINFNL L5Lcats-060r NS RN MorcL Lsrrror LuBNusNsT-Truvravivs vile-----pwBlE----- 1 vBoar -
11. H. sapiens 7657589 proline SFLLSIEIGYEVGLGN VI LSLGQFSSLG LFMGAGAAMLLIVGLVATYYNMITA-YVLFYLFASLTSHIL-----PIWEH----- CGNWWNT
12. H. sapiens 41018156 ATBO* amino acids Q -YLLSMIGYAVGLGNVMW SLGQFASLG LFQGVGITMVLISIFVTIYYNVIIA-YSLYYMFASFQSHEL----- SS-WS
n 13. H. sapiens 17380317 GlyT2 glycine u SFILSMVGYAVGLGNVM YLMMLALAGL VSLGQFASQG ALQGEGIAMLITISVLIAIYYNVIIQ-YTLFYLFASFVSVL----- NNPWNT
B VITFIL LFITNLLLST terrirrsyrestrfaBrrs- i s s NN - - - -
© 15. M. musculus 45822265 neutral amino acids 6§ W m AQ - C ALBMGIGIASMFVSFMVGLYYNTIIA-WVMHYFFNSFQERL-----
_g 16. A. gambiae 23955262 amino acids (p) A QWGleG ViE- YIIVLLLVG M GVGVGQLFSVTALITYVSSLMA»IIAIYMIIAFMV L-----PWAH-----
13 17. D. melanogaster 30913427 unknown TNWGNGLIE- YIIVLFLIG GFVGVGVGQAFGTIIIISVYSSLLA»LTLVYLFVSFQS L-----JSH-------
< 18. M. sexta 3252836 KAAT1 amino acids MVWSNNI YIIVLLLVG AM GTGVAQAVGIGVILSVYVVIG-LLFYLAMSFQATL ----------
[ 19.PFBO43se. _ EEEENTHTN G5 S 1§t oo vrsTBr oo MG S e v alCu s o T o ST F oy -
20. C. elegans 17569475 unknown LWRITQ -FFLSILGFMVGVG TMRIFP ARV YQHGGGVFFIPYLFSLIFFGL LSLGQYTGQAANTAFQM-LMPIGSGVGWALVVIAIRPVAVYYNIIVA-WAIHYFFQSAMGLLLGDEILPHET-------
21. C. elegans 17542050 unknown Wcrmangr ~rrusTioMaveL oI FRITIAYNNGGsAaFLvBYvAaRALLFGLRA v LB FL G o il T AR -FaBlziocvemmavavssivaryYTTTIc-WsTvYmasTvuGlTSs----Runl----- SGL
22. S. thermophilum 21623782 tryptophan AQ leslsc- SFIFATIGAAVGLGNFWRIFPIFMAYQNGGGAFLLPYFVALLTAGVRILMTLEFGFGHIVIBITATITAFKE-LN FWIGIWQITVIVVVVTFYSVIIS-WSLIYLIFSFTQAUI----G ----------------------
23. M. jannaschii 15669509 unknown M SMSSNLG---F1LasvesAaTGLGNIMEFcMyvTNGooarLTBYTvarc/@varBomrcffrarcy TiBs B Bl BlcsBurcmraviscrrirsHyYvviza-Maiyrerreviyoy-----BsBBN------- oo

NSS FAMILY ALIGNMENT CONTINUED ...

| TMD 6 | | TMD 7 | | TMD 8 | | TMD 9 | | TMD 10 |

1. TovilvBlasaQrrrscoBorcviiarasHNRFRVVETOBAL visaviEuTsFvsarviFTvLafua AsTrraTvErLMLITLGLBsTraGLBoverav Blr--BHviR- WrvicvvirrresivieTrcoafv e BBeaT-cBavitvactBavaveiie¥evaresviEy.crsPclir
2. asvmrPaaTov@rsioveravizarssSYNMrTNNCYBArvTTSINSLTSFSSGFVVESFLGYMA QRS v—LssaWAvVFFIMLLTLGIBSAMG MBS vITGL IO F---ou LJIN-- ML FriFrviaTFLLSLFVTNGGIYVFTLLOHMFAA-GTSTLFGVLIBATGVANFYGVGQF SPBzoonTcoes.y
3. GumIaaTQrrNsLaGrGvLTAFASYNEFBINNCYREALTsTINGVTSFISGrATFSTLGYMAQRNNV=—GSTFNAVVFFIMNLLTLGIPSAmGGuEaviTonaPBlr---szvil--MERArTravariTriac@rrnearyvyrLLrran-crsTuiravezfiavevsuryovBillesoelzyByecr@Pc.y
4. sBvmipaatorrrs¥orarastraLesynsrnnvy@8svicdins@rsuracrvirsTvermalyTRB—rsBimarirrsuiinicrsorrvEcrraL vy - B By - - BRE L FiaavdrrsHircisnrToccryvERurBYYsascusirLvEr@EvsTsury el rBvofvycsBPdy
5. QM IBAGTQIFrsYATGLGALTALGSYNFNNNEVIE 1AL INSGTSFFAGFVVFSTLGFMATIQGV==vaBLMAarLFrFmeLLLGLBsarvevBorrToroee--Blashyrllrol@8rsvacl@eacirviesuvamacuyvegureByysascrreoiaarigeyavamvycaBllcvdlzacyiay W
6. QI AGTQIFFSYAIILGAMTSLGSYN YRy nsy MLLaLNSGTSFVSGFAIFSILGFMAQ Qev—LBTFMsILFFIMNLLLLGL SQFVIV Qs - - o e VIR FiarvesisWeiaLTuviBacuyvraLr VYAASGVILLWVAFF FvIamIyeainyiDlco|Elv 1o y@P cply
7. QviLBacTorFrsyaziduadiTacsyNBYHNNCYRBC I LCCLNSGTSFVAGFATFSVLGFHAFEQGV=—LABLMarLFrimizricuBlsorvienBsevrarony--Bsr@fc BB rviatasyiweLvuvTfElcculzrourBlaiassondiirvarr@er/@romyyconflievn:Envcyrv.
8. tvV@etstiacrvvrsvioNrslaTcL—LsBLaBLrrswirrLcvBsurvaiBarvissvuBlve - -PIN.BB- - - vBeQvTacT@roriisa@viaeom v B scs- s v vBy Ty ¥ B B vE v B v R -
9. tvNsaTSIMAGFVVFESVLGFAARTNv—aBIN AT TFrvmMLFrLGT@TmrvTffarracy uOlr--PIFMs-- IR zrarorcvyvirsrsrrenNT/BoouvocuusMvar-cjvBvidacBroaavyry--ENeseBlvermT e 8
LVLFSVNESTGINYIFSSYTNIGEINI IRosY=—=rsNuu@rL¥FLssLLviLITITIMIMvITITL] - RF 1T FFASLUNIFFFTSYISYMFNYNIIYNI----¥LFIVFFQUISTTHVYGsEYT s NAol:YFYYs
1. TFIVTLGNAITSILAGFAIFSVLGYMSQELGv=—"LSsPFWsrLrFFmLLTLGL AVFSGLIIQVAMNMLMGLILTTBGGHYWLYLLBIBYSAS-FoLuvvvITTacavimvyeoflrld LY
12. atvvjdi TN TsviacraTFESTLGffuallzs cf—ccBrMsIirrruLLTLGL VBzTeo@civiriiauvdvroac vl c@rlcac-Moriraat L HiverimiNoan W1F
13. TLIvTRrNsaTSTFAGFVIFSVIGFMANEIRIlv—.sBlrmarrrrimLLTLGL viTLoearfdrromerByrToccmroL vplTaas-¥aLvizaTrfiversyviaLo
sTYrrTLsrLvBmeTrvarshItcfyi] FTLFLGINLGIIFLTFLLLSAS trrvWivirrI NNy e BN Y oy - -- T FMINENFFEMLSGT
15. AGAQVFYSFSLAFGGLISFSSYNSV WBlsvivsviNGrrsviaaTv VNS TrGrfaTERFB—v B isverriuirdiaLssuranuicvvvEil LeToLrf@eeTirartrTinsGaYmLsLBsracs-tBLLrrarcluravviviicviolleN NIF
16. 1 AAVTQIFFSLSIIFGNIIMYSSYN F atzvisifrrrsciacidrororifalvre QAFSVLFFLMLFVLGIGSNVAMTSGVHMTYI NnoaaTiIazldeviiestMvTBocoev el vBYYoas-stacvearaBurazamvyevolLc Ny
17. AVVOEFFSLAVGSGBlzINFASYN AMIVTTLBTLTSLLGGITIFATLGNLANNLQI—VPQLFSVLFFFMLFVLGIGSIVALQSTIVIIIE YuflvairrsvideriweuvvTBlocomriTevBlFYGoT-YyvFrLaTFBLaGTvYYGLQNFC VSLY
18. ‘ arviTirersruscroraroont BN s—oBloLFSVLFFLMMSVLGIGSSVALLSTLNTVVH TviusaLsirideri e vi@rBlocorfuvBlYooT-FLvir@arsBiacvrmrye fBncii:
19, | GYAITTHNSIISSLMFFSAIAVIGFISHSLNS=—M MLYYGSYAVLSICASLATQCEVIVHTI --NIILLLSILFFISSFFISNS TirLNFTISIENG----Bvrvsciaf@roiamelnT
20. LISMAAFS SVLLVIMBALTSIALSGMVIFSFVGFIASESNS—MGGLWATLFFGULVLAALDARFAMWCEMTASAFuNEF--suRNKA--vVENELLaFCacrrieLBidaocarrveiarBNLNAN-WNSFsLaLLSVATVEY VY GIBINY L TB1sAmL 101
21 ATHG QufdrsicrcccrcunsesiBINNNEFRBALcvizoBrimsivecaavesTior L ARG C— BB WsFLrriwLrrLGT STV AN vNVF@ss t/ElBlor--vive - - - vav ey ¥y eavymytBlocr ¥ F owr BRIV AAG-vssEdavTaBvizvavicBfne: BBy oEsRiRE
22, Blovmvaa¥savrrstriavevurallashy LANNAFITVEANSSFBlFMaGLAVESTLGNAAVTAGV==LQSLFGILFFSALLLAGISSSISQNESFasAvIOMF--cv------ viairsircrarsatratcacyvizfzveirves-MararicuvEazvecrometaRcBHvNLTSBI/yvonn
23, MNVMLSAFSQIFFSLSLGFGILIAYASYL LTINAVTVSLLNEGFSFLAGFAVEGTLGYMSHTSGI==rSHLrcIvFrLALVFEAGISSAVSTVEASVSATIOIF--SL------ IR coaviavrrrsBrrTroac Yo irase-MecBraarc@rooaiero o REH VAR sERL v




Additional data file 8. The alignment of the P. falciparum putative neurotransmitter:-Na* symporters with a representative selection of
neurotransmitter:Na* symporters (known and putative) from other organisms. The region over TMDs 1-3 and TMDs 6-10 of the alignment is shown. The
sequences are separated into two clusters, one containing proteins known to transport neurotransmitters, creatine or taurine, and the other proteins known or

hypothesized to transport amino acids. The P. falciparum proteins have diverged considerably from the other family members, but are perhaps most similar in
sequence to the amino acid transporters. Legend as described for Additional data file 4.



