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KNPNEPTILSDDINLDINEWDINWLIY SRAQPEDKITIVQSLKRKGYLVAMTGDGVNDAPALKAADIGVAMGINGTEVAKGASEMILIDDNFCTVVSAIDVGRTIMSNIQKEVC
I\SIPNEP I LS DEOLDINFTDKILIYSRAQPEDKITIVQSLKRKGYLVAMTGDGVNDAPALKAADIGVAMGINGTEVAKGASEMILIDDNFCTVVSAIDVGRTIFSNIQKEVC
KNPNEPILPDEINLDSF TDKMLIYSRAQPEDKITIVQSLKRKGYLVAMTGDGVNDAPALKAADIGVAMGINGTEVAKGASEMILIDDNEFCTVVSAIDVGRTIFSNIQKEVC
KNPNEPILPDEINLDSF TDKMLIYSRAQPEDKITIVQSLKRKGYLVAMTGDGVNDAPALKAADIGVAMGINGTEVAKGASEMILIDDNFCTVVSAIDVGRTIFSNIQKEVC

KNPNEPILPNDQLDEFTDKILIYSRAQPEDKITIVQSLKRKGYLVAMTGDGVNDAPALKAADIGVAMGINGTEVAKGASEMILIDDNFCTVVSAIDVGRTIFSNIQKFVC
KNPNEPMLPDDOQLDIVETDKILIYSRAQPEDKITIVQSLKRKGYLVAMTGDGVNDAPALKAADIGVAMGINGTEVAKGASEMILIDDNFCTVVSAIDVGRTIFSNIQKEVC
KNPNEPMLPDDOLDIAETDKILIYSRAQPEDKITIVQSLKRKGYLVAMTGDGVNDAPALKAADIGVAMGINGTEVAKGASEMILIDDNFCTVVSAIDVGRTIFSNIQKEVC

FLLGTNIGEILYLSNMSITISNOMPFPLEALQILFLNLMTDGCPAVALSREPPNIADNMKTPPRPKKQPIMTKRWWIYGIMPHT IFEASCVLLSLAFSLYICTGSYTLNDIHNS
FLLGTNIGEILYLSIAI‘LQMPFPLEALQILFLNLMTDGCPAVALSREPPNDDNMKTPPRPKKQPIMTKRWWFYGILPHTIFEALCVLLSLAFSLYICTGSYTLNDIHES
FLLGTNIGEIBMYLSIATAAQMPFPLEALQILFLNLMTDGCPAVALSREPPNDDNMKTPPRPKKQPIMTKRWWEFYGILPHTIFEALCVLLSLAFSLYICTGSYTLNDIHNS
FLLGTNIGEIBMYLSIATAAQMPFPLEALQILFLNLMTDGCPAVALSREPPNDDNMKTPPRPKKQPIMTKRWWEYGILPHTIFEALCVLLSLAFSLYICTGSYTLNDIHNS
FLLGTNIGEI YLSIAIEAQMPFPLEALQILFLNLMTDGCPAVALSREPPNDDNMKTPPRPKKQPIMTKRWWFYGILPHTIFEALCVLLSLAFSLYICTGEYNLNEIHNL
FLLGTNIGEILYLSIATAAQMPFPLEALQILFLNLMTDGCPAVALSREPPNEIDNMKTPPRPKKQPIMTKEWWEYGTI PHTIFEALCVLISLAFSLYICTGSYTLNDIHSS
FLLGTNIGEILYLSIATAAQMPFPLEALQILFLNLMTDGCPAVALSREPPNEIDNMKTPPRPKKOQPIMTKRWWEFYGIMPHTIFEALCVLLSLAFSLYICTGSYTLNDIHSS

TNENEWBPINENKPVTEFWGAAKGKEKN T PTHESIHQDI'IIMQDQCLGNLEEDEYGWCKPSSNVTAQSNN

KRR PVl FGAAKGKVKN 1HPDIRFIMONGC PEDIEGDE v Gii Cf PN NBuN

THPDERT IMONGC PEIEILIME DY GWCK PKENISS

MERKYFCSTYEYRVS PEYVGWVTNVNFWH P@KNKPVT FWGAAKGK VKN I[§PIRSWB T HP DR T TMONGC PEIELIME DY GWCK PKEINJNS
s

Yia KYFCSTYEYRVSPIYVGWVTNVNFWHPTKNKPVTFWGAAKGKVKNI PRl
SO E Y <Y FCsEYEYRESEDY vewv TNVEFWE PeNERVYF1 GAAKGK VEN TPl sshlli = P EERER V0 DG CRIED L il D Y GuiCE P K BNEREIs G DR
CRTVEIRZNN S DESBIAHE YKYFCSTYEYRVS PDYVGWTNVNFWH PIIKNKIV T FWGAAKGK VKN I [l PRSI ISYSI| T YVS|EKDHE L

KBIFEDBASKGSKRGRTIAFISEVWCEMLRAY TVRSWINPFYKVENRNMWMHLACSISATLTFI@STCIPGITSVLNTTCLLWWQYLEFGISWA)
KHFEDI?SKGSKRGRTIAFIS VWCEMLRAYTVRSWISPFYKVENRNMWMHLACSISATLTFRSTCIPGITSVLNTTCLLWWQYLEGI SWA|
KigFE DVKGSKRGRT AFISAVWCEMLRAYTVRSWEPEFYKVENRNMWMHLACSISATLTFLSTCIPGI TSILNTTCLLWWQYL?IW A
KINFEDVASKGSKRGRTMAFISAVWCEMLRAYTVRSWEPFYKVENRNMWMHLACSISATLTFLSTCIPGITSVLNTTCLLWWQYLIBGISWA)
KINFEDVASKGSKRGRTMAFISAVWCEMLRAYTVRSWEPFYKVENRNMWMHLACSISATLTFLIATCIPGITSVLNTTCLLWWQYLEGISWA

Supplementary Figure 1. Clustal alignment of full-length ATP4 amino acid sequences from 7 Plasmodium species. Red
arrows indicate a selection of those residues reported in the literature to acquire non-
synonymous mutations in P. falciparum selection experiments with inhibitors cipargamin or SJ733
in vitro. The blue bracket indicates the “rodent loop” identified by Jiménez-Diaz et al. (2014).





