Additional data file 4; Martin et al.

MAJOR FACILITATOR SUPERFAMILY

| TMD 1 | | TMD 2 | | TMD 3 | | TMD 4 | | TMD 5 |
S. pombe 19114232 myo-inositol IWVLSAVAGISGLLFGYITGVISGALAVLGSIL—SGQ.LITSATSFAALISATTSGWLA WV -GR- LLLCAIAIFVIGSVIMAAS.—VAMMVVG FIVGYGIGLTSLIVPMVITILAPA LIRGRILVIIYVVFITGGQLIAYSLNAAF
PFLO170w VLLFSYFCFFVVTWYVNIVCVYPLNFS --------- STYFIYYFILQGLGGIFLGFFSICLNISFFILLIIFILSFITV—HS NNMNANQ YILYFYIIIFYIITCLSGLFI GINNILCLIITININA AVSLI
SUGAR PORTER FAMILY

O. europaea 15625046 plastid hexose (p)

VLPVVGVACLGAILFGYHLGVVNGALIYLA L=—AVLQGWVVSTLLAGATVGSFTGGSLA - TFLLIAIPLAVGAFL[ATAQ—IITMIIG LLAGIGIGISSAIVPLNYIS GTLGSVNQLFICIGILAALVAGLPLA

S. epidermidis 27467165 bicyclomycin (p) YLIFILGALGGLLYGYBDINGVISGALLFIH I=——=STTEIGIVVSSMLIGAIVGAGSSGPLA LYMLIAIVFITGALILAAST=—LALLIIGRILITIGLAVGGSMSTVRPVYLSEMAPTEYRIGSLGSLNQLMITIGILAAYLVNYAFA
PFI10785¢c LTLTLSLMICISILCNYDHGAIPRPVTL QSLLGSLVYFGLITIGTIMASILF LLVTISITLLSISLYIFSHAN=—<ITFMYISRIFVNGLCQAIPVVYLPVIWV ATQWMSYIQLASIGGTVFGYFLGGIL?‘

TGALRVLLGLIS
HorvaKnLfEN:

C. parvum 46229527 unknown v
C. parvum 46227905 unknown 1

WIIVTSLFFLSFGLALLISST=——STLLYISRIIIMGSMQAPLSINIPVMY
VLLIGSLVCVAISGIVSSISL—LAIIYAS FFIGFFQAFSIVNLPLMWY

LTAWMGASQVTMIIGVATGYLITGFSL

SF—YAQSSFIGSMVYMGFLIGCLLTGLFLPVL*IS* FSPOQSNMTTHWLAYQQLFSMIGIFFGYLLGGVLT

-CGGLMVNNCISLIAAVFLGFS FIMITIGRIVFIGIFAGLATGIVRMYIG
NSMLMMNLLAFVSAVLMGFS FEMLILGRFIIGVYCGLTTGFVPMYVG
NSMLLVNVAAIVGGAFMGFS PEMLIIGRFIIGIFCGLCTGLVPMYIG

NGLILNNVIGIIGGVIVGPCV=——=PALLYVGRIFVIGINSGITIGIASLYLT

LSLLITYNFFFLVSILTSITH=——=FHTILFARLLSGFGIGLVTVSVPMYIS

ASLIFTHCVCTLGCILSAAA FPTLLIARLVVGVAVGMFTVCVRIMYLS

FMLLINYLFMFGSLLTINN ITIFLFTQAFFGLAIGCSFVIVCFYVL

SLIAFSVVFIIGAAIMLAA I PIIAGIVLAGIGVGGASNMVPIYIS

GAIGVLNQLLITIGILVAQLLGLQGA
GALGTLHQLGIVVGILIAQVFGLIISI
GALGTLNQLGIVIGILVAQIFGLMDFI
GGIGACHQLAVTVGIAFSYFITFTFL
GAYGVMHQLFITFGIFVAVMLGLAMG‘
GYFGTFHQLFITLGIFFGTLLGLAFG
TYQNFYGFYLQTFFALGMFISYLFGGAYI
LVGIYILGWQIGGLVGFNINYGVN

H. roretzi 22759733 glucose (p) IMGVAMAVIGSSFQYGYNIAVVNAPA FF—.NMYAIAVSAFAASGMVGSILVGPVV F-6
H. sapiens 121751 glucose LMLAVGGAVLGSLQFGYNTGVINAPQUEVIEEFY——TTLWSLSVAIFSVGGMIGSFSVGLFVNRF-G
X. laevis 29165704 sugar (p) LVFSVICVAAIGSLQFGYNTGVINAPR SFY——TSLMSLSVAIFSVGGMMGSLSVGLFANRF-G
S. mansoni 1078817 glucose VLTVLITCVGSSFLIGYNLGVLNLP IYF—SFFYTH‘VSTIFVVAAAIGAFSCGNVA GL-G
PFB0210c (PfHT1) YVLSACIASFIFGYQVSVLNTI FeeTIQSSFLLASVFIGAVLGCGFSGYLVQ-F-G
T. gondii 21630202 glucose AAQLVMVAVLGSFQFGFNLSALNTS -F-6
TISNACLAMLNCGMCITATNMA WYFACFSFVLYMSALFGCFLCLFFIS-L-N
N. crassa 101871 quinate (p) VVTCAAIASFASCMIGYISAFIGTTLALPSFT ALLQSNIVSVYQAGAFFGCLFAYATSYFL-G

DRUG:H* ANTIPORTER-1 FAMILY

P. putida 26990311 D-glucarate () BVcriewirivriiia t—avTLelresarcaMyvacBociiL NV FSTrTlSLFTLLQGFVG—yVTLFTL
A. gambiae 31217117 unknown AMFTVGVLEFVINL INY N GoLtlorarvesyuvralLrayLc WimvicusisTrreLcsHuB—roirrrrffaLvare
PF11_0059 [ TSI migrFrsvsyeLviNT iR wri—csirrrvTa Ry hBCsHv T

GTASAIFNSAQYFATALFAPIMGWIV
MLALFYFAIPVGSGLGYIVGAJMA
LISTVATMLGPFFCLILF

O. sativa 37806444 unknown ATV VNLAATH
A. thaliana 15234530 unknown VSISLILINLAAIM
PF14_0260 MVNVLLLSLFFTFIM
PFB0275w SLAVVINVAAGL

~aAlvvaicarilanaTrivavsB—raQvavaleuncoratviBaziosevais asAarcflLoLTeNiesLceLFsImMLA
SPrviaTeTFCMALSTANVGASS—FIQVALIRAVNGFGLATVIPALOSFIARSY GAGFGMLINLIGTIGGIGGGVVATVMA
LNILIISSTINITIVILGIMISN—IFNFFFFMFVMGINNSCINTL QRN TNy FSENRST1rFar LHFFssvSHMLSISINTNLS
- SRR v ara covaTr L aANIN—F Az LrFlaINGLALGSTGRISasTLA SLGLSFGLVQLSSSLolLiaavvTTTv

LGYLTFVIRINFVQGLASPLAGVLVITY-

P. furiosus 18976815 unknown
E. coli 1657592 arabinose (p)
PF14_0387

MF Mc¥sHrErarcreTLreuITAGHIA

tevigvit o oPde o aMvio—WiaL L avfriTorcrasTifzcfsia
11 VIAAVAGHVSGHTVANLLGIPLGTNLS

HILLFLVALCVIGNAMFTLS S=—YLMLAIGRILVSGFPHGAFFGVGAIVLS
HLLVFLLMFNLVGIYLFYMIL—FTLLIIN IICGSSSV-FIVVVNTIIN

vstvicrewanruwaBlon . PBNT oo BB —EraweLvssirvaTsaLTrzflona
viesiaLGTrLaMaBrFeImay L TELARNY c—1/planchyrsH¥aLcvvveaRBrTaLrss
ILLSVFI sFLPL LR F T NV — Vv Lo 1L vsFYSFSCvmOLITGLFSS-1-N

G. violaceus 35212055 tetracycline (p) PSPLLFVLLTVFIBILAGGSLLVPVLPYLYV Fe=ALTIGLLSSVFSVAQFLATPVLGSLS F-6 PVLIACVFGTAVSYFLFALAG=——=LWLMFVARIIIAGATGG-VIATAQAYIA
E. coli 135547 metal-tetracycline:H* MNSST.IALVITLL AMGIGLIMPVLPTLL F—ANHFGVLLALYALMQVIFAPWLG.MS PVLLLSLIGASLIYLLLAFSS—LWMLYLG LLSGITGA-TGAVAASVIA
A. mellifera 48141033 unknown YNTVQVVFVSLLLDILLAFTMILPLLPALL NQGFLGSMYSFLQFLSSPIVGALS PLMICCLIGIALSYLLWAFSC=——FAIFVLA FIGGISIG-NINLSMAIIS
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PFE0825w SFVLSLISSCLMYLMIMVJ—TWAYYISFLPSFFMQT*FQASSLLVCL

C. elegans 17539410 tumour suppressing (p) VSIRPIIAFTYLLTIFYNVTFFLQFSATRYLVIQHL ADIFGYIQTIFGVFQMIGGPLFGNVIQMF-GI YALHLCYLSTLCSGLALMFSF=——YYSLLLSRIPVVFMHG-QQAHQTLLSALTTPG MGLTFGIGFIFVRIFSIAAT
M. musculus 6679180 organic cation (p) IQGIIILTYVLAALILTCLFMQFSILPYLS TL—SVSFGYLQTTFGVLQLLGGPVFGIFANQC-GA- AALSLSFLAASALNLLLVASC—VFLLFAS IPSALMH-»TIPAAQMVITILTAPT LGLCFGIGIMFGSLLGGTLN
ORGANIC CATION FAMILY

R. norvegicus 6981300 organic cation QIQAFLLLCLISASLAPIYVGIVFLGFTPGHYC—AH VDILFQSCVNLGFFLGSLVVGNIA F-GRI-LCLLVTTLVTSVSGVLTAVAP=——=YTSMLLF LLQGMVSIGSWVSGYTLIT FVGSGY TTAILYQMAFTVGLVGLAGVAYAIP
M. musculus 31543719 organic anion QYLHVTLLALPILGIANHNLLQIFTATTPIHHC—N L MAQSVFMAGIL\IGGPVFGILS F-GRI-@P ILTWSYLLLAASGSSAAFSP=——LTVYMIFRIFLCGCSISGISLSTIILNVIENVPTSTIRRAISSTTIGYCYTIGQFILPGLANAVP
H. sapiens 8923870 organic anion QTLQVLTFILPCLMIPSQMLLINFSAAIPGHIC—QGL PLSQSIFMSGILVGSFIWGLLSYRIF-GR-MPMLSWCCLQLAVAGTSTIFAR—FVIYCGLFVAAFGMAGIFLSSLTLMVENTTTS AVTMTVVGCAFSAGQAALGGLAFALI

MONOCARBOXYLATE PORTER AND OXALATE:FORMATE ANTIPORTER FAMILIES
TIASLPFSIFLLIFALMMVPAGIT_Q.I-GP-rVAMLGGVLLGVGFLLSGLI.—YWLIFSYGVIAGAGCGLGYACPIPVA
vy -

veraTeLvvmerousaLTr A BBz
GLATGLAINGFGFAAMLTGRVAQQLN
GVISGIIrFIGNGLSVFIIICR QNN
NVGLAGGVIIGGYGICGAFTILSPLOTTFI

GFISGIIISAISLSPFLYCPLQTMLI
YLGLYNGIVTAGSSVFTAIMPICLDYLV

A. fulgidus 11497979 oxalate:formate (p) WLVIFAGFLLNLML-GIVYAWSVFVNPLMNTF
L. lactis 7107009 oxalate:formate YVVAFAGVMFHLMI-GSVYAWSVFTNPIAKQN
T1LGGFLIMCTL-GSINCFSNISVYVISYUu—
C. briggsae 39587811 unknown PWAVLVGGVMEMVTF-GIVYTCGNLLPYLVSYF=—MBMGSLIWLQTLLSGLPMGMVIGGLY
PY1vLFGAF LNNLNT-GIINSYGNLNINLTSYL—Y VAFIYILTIITLGIFMLVGNIVQ
A. gambiae 21300238 unknown AWLVMIGAFLENGVLFGVINTYSVVYLSLQKQL=——=SSMAALVGSLTIGTTFLLSPVSGILT

SSVALAFSTAINFLGMSAAFMG I1-GP TGTIASFLYGTGTIMTGWAI=——WLLYLSYGVIGGLGLGAGYVTPVSTII
SSWIYVLTLLFQCFFGFFGGILNQNL-GP-QISVLLGGWLMCLGILLSYFTV===YLFLMTYGILCGIGCGIANPIPLSVAV
VGAFFGAIVYTFGVGSTFYSI=—=AATLITMGGIASVGSSIAYSSILPTAQ
ITILACSLMTFLAFNLSSVYA=—=TLLCIFMGFFYAVGYGICFTIPLSCAY
TTFIGGLLTCSGMFLSSFFT=—TALYFTYGIMFGLGAALANTRPSLAILGHYF

R. norvegicus 20301958 aromatic aminoacid  GWLVMLAAMWCNGSVFGIQNAYGVLFVSMLETF—AFKAANYVGSLSMGMIFFCCPIVSVFT TAVLGAAVGFVGLMSSSFVS—IPLYFTVGVVFACG(SFAYQPSLVILGHYF LGLVNGIVTAGSSVFTILLPLLLGNLT
H. sapiens 5730045 monocarboxylate:H* (p) GWVVVFAATHCNGSIFGIHNSVGILYSMLL FQAAMVGALAMGMIFFCSPIVSIFT ITATAGAAVAFIGLHTSSFTS—SL.YFTVGILFGCGCSFAFQPSLVILGHYFQ LGLANGVVSAGSSIFSMSFPFLIIMLG
M. musculus 29336097 monocarboxylate:H* (p) GMMVVLSAFFQSALVFGVLRISFGVFFVEFVAAF—AARVSWIASIGIAVQQFGSPIGSALST PIVVMTGGILAALGMLLASFAT——THLYLSIGLLSGSGWALTFTPTMACLSRIYFS - SLAMGLALTGVGISSFAFAPLFQWLI
H. sapiens 19923753 monocarboxylate:H* GWAVVIGAFISIGFSYAFPMSITVFF IIGIF—TS VSWISSIMLAVMYGGGPISSILVN IVMIVGGCLSGCGLIAASFCN=—0QQLYVCIGVIGGLGLAFNLNPALTMIGHYFY- PILANGLAMAGSPVFLCTLAPLNQVFF
PEPTIDE-ACETYL-COENZYME A TRANSPORTER FAMILY

H. sapiens 4757708 acetyl-CoA:CoA LSSILLLLFLYVLQGIPLGLAGSIPLILQSMIN=—=QAFFSFVFHWPFSLELLWAPRLVDAVYV SWLVPTQYILGLFMIYLSTQ—VIALTVAFFLFIFLAATQ TAVDIGWALTMLSREENVGYASTCNSVGQTAGYFLGNVLFLAL
C. elegans 17536529 acetyl-CoA:CoA (p) ISSILLLLFLYLLQGVPLGLIGAIPLLLSGMH—QAIFSFAYWPFSLELLWAPIVDISVFS SWMVPCOQYLIGAFMLYLSY VVFLMLIFLPLNFLAATOQDIIAVIDIGWALTMLSIRIINVGYASTCNAVGQTAGYFLGNIVFLAL
PF10_0360 NYNYSAYNNNLSMWSVPIGVSSVVPLITQDMY=——LSILSLVSIPFSIMLLWAPIVDSVYN SWIIPLQLFCSFTMIYFSNH=——LFFLTLFFFLLFFLMATQDIAVDIGWALTMLSEENKMIAASTCNILGOQNIGYCLSQLSFLTLN




Additional data file 4. The alignment of the P. falciparum putative MFS proteins with a representative selection of MFS proteins from other
organisms. The region over TMDs 1-5 of the alignment is shown. Sequences are separated into clusters of well-related sequences and are grouped as
subfamilies of the MFS. P. falciparum sequences are boxed and the protein designators highlighted. For proteins of other organisms, the NCBI accession
(gi) number and the known or putative (p) substrate specificity of the transporter are given. In some proteins, one or more of the extramembrane loop
regions have been truncated and this is indicated by a solid black line. Residues are shaded as follows: positively charged, blue; negatively charged, red;

hydoxyl, orange; amido, grey; proline, green; cysteine, purple; histidine, mid blue; glycine, light blue; tryptophan and tyrosine, olive green; remaining
nonpolar, yellow.



