Additional file 7

Phylogeny of exported P. falciparum proteins with orthologs present in all Plasmodium
species; corresponding amino acid alignments and information on the amount of missing data;
P. falciparum PEXEL motifs and orthologous sequences of the other Plasmodium species.

H PF13_0317

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum PF10 0134 RMPLWRRFFEGQYTN

0.45 P. reichenowi ortholog RMPLWRRFFEGQYTN
1.00 P. gallinaceum ortholog RMPLWRRFFEGQYTN
—EOO P. knowlesi ortholog RMPLWRRFFEGQYTN
P. vivax ortholog RMPLWRRFFEGQYTN

{1'00 P. chabaudi ortholog RMPLWRRFFEGQYTN
056 P. berghei ortholog RMPLWRRFFEGQYTN

- P .yoelii ortholog RMPLWRRFFEGQYTN

= ALIGNMENT

>P_falciparum_PF13_0317
MNVSRVLLNNSKILKRNIEFKEIFTPRWFLECPNYS——-—-— RMPLWRRFFEGQYTN--—
——-GSFLFFGNAWTSMFAFAFMLWYSRIFDPPPLERIDKYWLNSPKFRILSAFYNQGKRP
GVKISLMTYEARYFYRGMDHPFTINEIKDLWFKLKENYLIESVPAIQYPYVFRQYNNISS
PSDLHVHLH

>P_reichenowi_ortholog
MNVSRVLLSNSKILKRNIEFKEIFTPRWFLECPNYS——-—-— RMPLWRRFFEGQYTN--—
——-GSFLFFGNAWTSMFAFAFMLWYSRIFDPPPLERIDKYWLNSPKFRILSAFYNQGKRP
GVKISLMTYEARYFYRGMDHPFTINEIKDLWFKLKENYLIESVPAIQYPYVFRQYNNVSS
PSDLHVHLH

>P_gallinaceum_ortholog
MNVTRI-LSNSKILKRNIEFKEVFTPRWFLESPNYS——-—-— RMPLWRRFFEGQYTN--—
——-GSFLFFGNTWTSMFAFAFVLWFSRIFDPPPLERVDKYWLNSPKFRILSAFYNEGKRP
GVKISLMTYEARYFYRGIDHPFTINEIKDLWFKLKENYLIESIPAIQYPYVFRQYNNVST
PSDLHVHLH=

>P_knowlesi_ortholog
MNATRILLSSQKVLKRNVEFKEIFTPRWFLESPNYS—————— RMPLWRRFFEGQYTN-——
——-GSFLFFGNAWTSMFAFAFMLWF SRIFDPPPLERVDKYWLNSPKFRILSAFYNEGKRP
GVKISLMTYEARYFYRGIDHPFTINEIKDLWFKLRENYITIESIPAIQYPHVFRQYNNVST
PADLHVHLH

>P_vivax_ortholog

MNASRILLSSQKVLKRNVEFKEIFTPRWFLEAPNYS—————— RMPLWRRFFEGQYTN-——
——-GSFLFFGNAWTSMFAFAFMLWF SRIFDPPPLERVDRYWLNSPKFRILSAFYNEGKRP
GVKISLMTYEARYFYRGIDHPFTINEIKDLWFKLRENYLIESIPAIQYPHVFRQYNNVST
PADLHVHLH

>P_chabaudi_ortholog
MNVSRILLNSSKILKRNVEFKEIFTPRWFLESPNYS——-—-— RMPLWRRFFEGQYTN--—
——-GSFLFFGNAWTSMFAFAFFLWYSRIFDPPPLERVDRYWLNSPKFRILSAFYNEGKRP
GVKISLMTYEARYFYRGIDHPFTINEIKDLWFKLKENYLIESIPAIQYPHVFRQYNKVST
PADLHVHLH

>P_berghei_ortholog
MNVSRILLNNSKILKRNVEFKEIFTPRWFLESPNYS——-—-— RMPLWRRFFEGQYTN--—
——-GSFLFFGNAWTSMFAFAFFLWYSRIFDPPPLERVDRYWLNSPKFRILSAFYNEGKRP
GVKISLMTYEARYFYRGIDHPFTINEIKDLWFKLKENYLIESIPAIQYPHVFRQYNKVST
PADLHVHLH

>P_yoelii_ ortholog
MNVSRILLNSSKILKRNVEFKEIFTPRWFLESPNYS——-—-— RMPLWRRFFEGQYTN--—
——-GSFLFFGNAWTSMFAFAFFLWYSRIFDPPPLERVDRYWLNSPKFRILSAFYNEGKRP
GVKISLMTYEARYFYRGIDHPFTINEIKDLWFKLKENYLIESIPAIQYPHVFRQYNKVST
PADLHVHLH

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

0% 0% 0% 0% 0% 0% 0%



B PFC0935c

= PHYLOGENY AND PEXEL/VTS

1.00 falciparum PFC0935c
1.00 reichenowi ortholog
gallinaceum ortholog
0.49] 1.00 knowlesi ortholog

berghei ortholog
.yoelii ortholog

100_{;00

P.
P.
P.
P.
P. vivax ortholog
P.
P.
P

chabaudi ortholog

YYNDHRILLEYNAGL
YYNDHRILLEYNAGL
YENDHKILLEYNAGL
YYNDHKILLEYNAGL
YYNDHKILLEYNAGL
YYNDHKILLEYNAGL
YYDDHKILLEYNAGL
YYDDHKILLEYNAGL

= SUPPORT FOR ALTERNATIVE TOPOLOGY RESEMBLING THE SPECIES TREE:

Expected likelihood weights 0.1247
Shimodaira-Hasegawa test 0.9770
two-sided Kishino-Hasegawa test

one-sided KH test 0.2220

= ALIGNMENT

>P_falciparum_PFC0935c
MKNKILKNYVKPNKVIIYKPNISERCLFLILTIYLLFVLYVLKNTVYRNIILLYIAPCFI
LFKVTFICLPKFIHFLNEKGLCGIDLNKSGKEYVAEPIGLFPSILYFIFVLEYQLIYYND
HRILLEYNAGLLSIIFMTFLGFIDDILDLKWRYKVILPFFASLPLLLSYSGETHIRIPNF
LIFIFKHRIINIGFLYYVYIILLSVFCTNAINIYAGINGLEIGQSLIISFFITIHNLIET
TLNIG--—--KSPIIENLILKQHFLSIIFTIPFLTINLATFSENFYPSKGEFVGNTLTYFCG
MFLAVVSIFGHFSKTLVLFLIPQFLNFFISLPQLFHIIPCPRHRLPIINYKTNKLMYSHN
YTLINLILYLFGPLSEYHLVLILLTFQFLTCSFGLFLRYYI———

>P_reichenowi_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:9.0:0.0:0.0:0:9.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢
YND
HRILLEYNAGLLSIIFMTFLGFIEDILDLKWRYKVFFPFFASLPLLLSYSGETHIRIPNF
LIFIFKHRIINIGFLYYVYIILLSVFCTNAINIYAGINGLEIGONIIISFFITIHNLI-TI
LINIG--—-KSPL-ENLILKQHFLSIIFTIPFLTINLATLSENFYPSKGFVGNTLTYFCG
MFLAVVSIFGHFSKTLVLFLIPQFLNFFISLPQLFHIIPCPRHRLPIINYKTNKLIYSHN
YTLINLILYLFGPLSEYHLVLILFTFQFLTCSFGLFLRYYI—--—

>P_gallinaceum_ortholog

XXAXXXKAXXXKXXXXKXXXKKXXX XXX XXX XXVAEPIGLFPAILYFIFVLEYQMIYFND
NKILLEYNAGLLSIIFMTFLGFIDDIFELKWRYKVALPFFACLPLLLSYSGETNIRIPNF
LYFIFKERIINIGFFYYLYIILLAVFCTNAINIYSGINGLKIGQSLIISFFISIHNLIET
ILNID----KSSVESKLILKQHFLAIIFTLPFISINLVTFSFNFYPSKGFVGNTLTYFCG
IFLAVVSIFGHYSKTLILFLIPQFLNFFISLPQLFNFIPCPRHRLPNLNKKTNKLIYSHN
YTLINLILYLFGPLSEFHLVNVLLFFQIITCSFGLFLRYFI———

>P_knowlesi_ortholog
MKSKY-TTAPKHNKGYIYRESIPEQFLFFFLIFYLLIVLYVLRNTPYKNIILLYIVPCVL
LFKVSFICLPRFIHFLHEKGLYGIDLNKISKDKVAQPIGLFPSILYLIFTLEYQLLYYDD
HKILLEYNAGLLSIIFITFLGFIDDILELKWRYKVVLPFFASLPLLLSYSGNTNIRIPSF
LNFIFKERIIDIGFFYYLYIILLCVFCTNAINIYAGINGLEIGQSLITIAFFISIHNLIET
ILNIGTGQSKGITEGAQILKQHFLSIIFILPFVSINLVTEFSEFNFYPSKGEVGNTLTYFCG
IFLAVLSIFGHFSKTLILFLIPQFLNFFLSLPQLLNFVPCPRHRLPVVNPKTNKLTYSHN
YTLINFILYLFGPLSEFHLVVLLLAFQFGTCSLGLFLRYFIDTT

>P_vivax_ortholog
MKSKY-TTTAKHNKGCIYRENIPEQFLFFFLIFYLLIVLYVLRNTPYKNIILLYIVPCVL
LFKVSFICLPRFIHFLHEKGLCGVDLNKTSKDKVAEPIGLFPSILYFIFTLFYQLLYYDD
HKILLEYNAGLLSIIFMTFLGFIDDILELKWRYKVILPFFASLPLLLSYSGKTIIRIPSF
LNFLFKERIIDIGFFYYLYIILLCVFCTNAINIYAGINGLEIGQSLITIAFFISIHNLIET
ILNLGTGGGKGVIEGAQILKQHFLSIIFILPFVSINLVTFSFNFFPSKGFVGNTLTYFCG
IFLAVVSIFGHFSKTLILFLIPQFLNFFLSLPQLLNFVPCPRHRLPVVNPRTNKLTYSHN
YTLINLILYLFGPLSEFHLVVLLLAFQFGTCSLGLFLRYFIDTT

>P_chabaudi_ortholog
MKSKFANDKIKADATHIYKESIPERYLFSFLIFYLLIVLYALKDTIYKNIIIFYIGPCVL
LFKLSFICIPKFIQFLNQKGLCGIDLNKLSKDKVAEPIGLFPSILYFIFVLFYQILYYND
HKILLEYNAGLLSIIFMTFLGFIDDVLELKWRYKVILPFFASLPLLLCYSGETNIRIPNF
LIFIFKKKIINIGFFYYIYIILLSVFCTNTINIYAGMNGLEIGQTLIISIFISIHNLIET
ILNIR----SSDIFGLRILKQHFLSIIFTLPFISINLATFAFNFYPSKGFVGNTLTYFCG
MFLAVVSIFGHYSKTLILFLVPQFLNFFLSLPQLENFIPCPRHRLPIIDHKTNKLTHSYN
FTLINLILYIFGPLSEYHLVIVLLFFQFATCSIGLFLRYFIDT-

>P_yoelii_ ortholog

MKSKFANNKTKGNVTHIYKENIPEIYLFSFLIIYLLIVLYVLRDTIYKNIIIFYIGPCVL
LFKLSFICIPKFIQFLNQKGLCGTDLNKISKDKVAEPIGLFPSILYFIFVLFYQILYYND
HKILLEYNAGLLSIIFMTFLGFIDDVLELKWRYKVLLPFFASLPLLLCYSGETNIRIPNF
LIFIFKKKIINIGFFYYVYIILLSVFCTNTINIYAGINGLEIGQTLIISIFISIHNLIET

+ o+ o+ o+



VLNIG----SSDISGLLILKQHFLSVIFTLPFISINLATFAFNFYPSKGFVGNTLTYFCG
IFLAVVSIFGHYSKTLILFLIPQFLNFFLSLPQLENFIPCPRHRLPIIDHKTNKLTYSYN
FTLINLILYIFGPLSEYHLVIILLFLQFVTCSIGLFLRYFIDTT

>P_berghei_ortholog
MKSKFANNKTKGNVTHIYKENIPERYLFSFLIIYLLIVLYVLRDTIYKNIIIFYIGPCVL
LFKLSFICMPKF IQFLNQKGLCGTDLNKISKDKVAEPIGLFPSILYFIFVLEYQILYYND
HKILLEYNAGLLSIISMTFLGFIDDVLELKWRYKVLLPFFASLPLLLCYSGETNIRIPNF
LIFIFKKKIINIGFFYYVYIILLSVFCTNTINIYAGINGLEIGQALIISIFISIHNLIET
VLNIR----SFDVSGLLILKQHFLSVIFTLPFISINLATFAFNFYPSKGEFVGNTLTYFCG
IFLAVVSIFGHYSKTLILFLIPQFLNFFLSLPQLFNFIPCPRHRLPIIDHKTNKLTYSYN
FTLINLILYIFGPLSEYHLVIVLLILQFVTCSIGLFLRYFIDT

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

29% 23% 1% 1% 0% 0% 0%



B PF14_0607
= PHYLOGENY AND PEXEL/VTS

‘ 1.00
1.00

1.00

1.00

v A oI v I eI I I I v

= ALIGNMENT

>P_falciparum PF14_0607

MLMLYLHIL----—- LCIFLNNPVLVTNENNFFIKILRSQEKKIENEVSLYEKLNNRILF
EGSDDFSNLDKLKSLLSFQKKIDNT IRKKQKEENKLKKFQQAIKNGNNIYPVGNNPQGFE
KKEREEKEQEKTYMNNVINKINEQKGNYYEPNKNINNKYTEDLTSNGLLYNKDKIKNQEN
NPHQEKFIRKHEHEREHEGKNEGKNEHKNEHKNEHKNEHVHVHEHNSKNYEGNPPKNEYP
NINFTNILNSIDFYKKIDLVKNYFGYNNNETLNQNMKEQKNMONHHVENEKNNMIQANNQ
VDENQNNHQYNNNEHNQKNDNLKQDTKDNSSEQTYNNSNNNIEDNNHIKFFISKDIEKKK
NKQNDINESVYNA—-————— IKNKNLHLRRNNIKEIFDVDDLVKNIKSFLGIKSNIHEAFE
NQKLIIKNCNYESFGPELCSVDEKAKEMLWKYEKKKNSAFLFIILFTLFFSLIIQNIVYF
IEKKVRNSKDQFRKDLLNTAFRQISLITIINLTIWGILQTNIAEALDEVIFNDILPRHRN
IDGVLHNVEPLLEVIFEKILFISMNFLICYSIFIVSIHFVTRTILKWEFSESDNSDVSSVA
KEVKESQRKCFRNYFFFFRNVRNSKYLAHRYDFSENVDAISIPGLDPNGYYYYEYMRASL
LKYNVKLIKIPNAVILFLIFVCISLRPFYNIRLKAEVIFLNVLSLICIIGLISLEVYLYR
IDTKLLPRDISKYLLNKYHIETCDKNKRDVTPYYKLLKQESVYPSALNYFFYKTTFPNKH
EQLFLLWGNGPSLINFIFQTLCFCFLIILSCWIFLLRVDNITWFQLYSYGSLSICVCILV
FFFILKYIIYYNVMVTKTGYLIDTKLLE
———-VWEYERSDNIKRISEFIDAIKIK-—--— STLHALKEGGEIFWRQLLIKSSTVPSNI
QEKMFSIWIGLDEENRGIIDSSKILKFLKSQGINLTSEHDIREFLEVFDRNNKNGLNQEE
FFVLIIIVKQILVELLDINAVQSLFEEVYGIPWKSLSSIDVNSLKKILTELNLKWPHGKI
RNLIDFVCENKKTKYVSAEYFIKQ-——-———-—— LINIEEVTLQPFHSASDSK-——-—-——

>P_reichenowi_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:9.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0.0.0:0.9.0.0.0:0.0:0.0.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0::0.0.0:0.9.0.0.0.0.9.0.0.4
.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0::0.0.0:0.9.0.0.0.0.9.0.0.4

HXXXXXXKXXXXXXXXXXXXXNLKQDTKDNS SEQTYNNSNNNIEDNNHIKFFISKDIEEKK
NKQNDINESVYNA----—— IKNQNLHLRRNNIKEIFDVDDLVKNIKSFLGIKSNIHEAFE
NQKLIIKNCNYESFGPELCSVDEKAKEMLWKYEKKKNSAFLFIILFTLFFSLIIQNIVYF
IEKKVRNSKDQFRKDLLNTAFRQISLITIINLTIWGILQTNIAEAFDEVIFNDILPRHRN
IDGVLHNVEPLLEVIFEKILFISMNFLISYSIFIVSIHFVTRTILKWFSESDNSDVASVA
KEVKESQRKCFRNYFFFFRNVRNSKYLAHRYDFSENVDAISIPGLDPNGYYYYEYMRASL
LKYNVKLIKIPNAVILFLIFVCISLRPFYNIRLKARVIFLNVLSLICIIGLISLFVYLYR
IDTKLLPRDISKYLLNKYHIETCDKNKRDVTPYYKLLKQESVYPSALNYFFYKTTFPNKH
EQLFLLWGNGPSLINFIFQTLCFCFLIILSCWIFLLRVDNITWFQLYSYGSLSICVCILV
FFFILKYIIYYNVMVTKTGYLIDTKLLE!
———-VWEYERSDNIKRISEFIDAIKIK--—-— STLHALKEGGEIFWRQLLIKSSTVPSNI
QEKMFSIWIGLDEENRGIIDASKILKFLKSQGIYLTFEHDIREFLEVFDRNNKNGLNQEE
FFVLIIIVKQILVELLDINAVQSLFEEVYGIRWKSLSSIDVNSLKKILTEVNLKTPHTKI
NNLIDFVCKNKKYKYMRTCIYILL-—-————-—— IISLRFHALNPFH-—-—-———————————

>P_gallinaceum_ortholog
KIKKDVNSY-KLNYRQLE

EEENDFYNIGKLKNLLFFQSNLDKTI
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0.0.9.0.0 4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0.0.9.0.0 4

XXAXXXKAXXKXKXXX KX KKK K KXK XK KXK XK XX KX KX XXX XXX XX KX XX LT SKRNKENPK
——-NNIHEYVYNI-——---— IENKNENLRRKDIKEFLDVHELVKNIKFVLGIKSNIHEKFE
HEKLILKDCNYESFGPDFCSVNDEAKETLWEFENKKNCVFLFIILFTLIFSLVIQNIVYF
IEKSVRNSKDQFRKDLLNTAFRQISLITIINLTIWGILQOSNIAEALDEIIFNDVXXXXXX
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0.0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0.0.0.0:0.9.0.0.0:0:9.0.0:0.0.9.0.0 4

.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0:0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.:0.0.0:0:9.0.0:0. 0.4 N 4|
IDKKLLPKDISKYLLNRYHIESSEQSKKDIIPYYKLSKQKSIYPSTLNYFFFKTTFPNKH
EQLFYFWGNGPPLINFIFQTLCFCFLIILSCWIFLLRVDNITWFQLYSYGSIAICVCILV
FFFILKYIIYYNIMISKTGYLIDTKLLKK
———-VWEFERSDNIKRISEFIDAIKIK--—-— STLHALKEGGEVFWRQLLIKSNTVPSNI
QEKMFSIWVGLDEENRGIIDSAKILKFLKSQGINLTSENDIKEFLEVFDRNNKNGLNQEE
FFVLIIIVKQILVELLDINAV(
D.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0:0.0.9.0.0 4

>P_knowlesi_ortholog

MFISFVGFFSPPLFFMQILATYAPFILKEENFDHTYYNKNESVKQRDTQDR-ESRGRLLG
EDNNEFFDIGKLKKLLYFQSNLDQTIKQKRREEKKLRKLYKAAKSGNFAAAIRNSQKDTQ
QONGAPPVENEHNTKGKSDMNDGGEMNQHEVLORKEDNPVDMNQQTYGEEQMKNETGRRTG
EMQEEIHP-LDTKVNGPTEKF INKHDHVDNTRNVEKEKKEENVKHSD-—
NAQLRNILQSVEFLKKTQSLKNYFGSSESQSRSSDVPP
ADELKIQNENEQVTQLSGET————-—————————— NYGTNNVEGNFQQEYPMSKNNEEKK
——=-NNYTEEPFYMFPKNDEAEKFNTHLRRSKIKEFFEVNDLVKYMKNLLGIKSNIHEKFE
HEKLIVKNCNYESFGPEFCSVDEEAKKMLWNYENKKNCAFLFIILFTLFFSLLIQNIVYY
IEKRVRNSKDQFRKDLLNTAFRQISLITIINLTIWGILQSNVAEALDEIIFNDILPQQORN
VDEVLHNVEPLLETIFEKILFISMNFLICYSLFIINIHFVTRRILKWESEADNCDISNIA
KELKEARKGCFRNLFFFLRYSRNSKYLAHRYDFSENVDAISIPGLDPNGYYYYEYMRACL
LKYNVKLIKIPNAVILFLVFACISLRPFFNIRLKAEVIFLNFLSLICIMGLLLMLFYLYK
IDRKLLPRDIGKYLLNRYHIETCEQSKKDITPYYKLLKQQSVYPSAINYFLYKTTFPNKH

EKLNNRILFEGSDDF
XXAXXXXXXXXXXXXX
-KLNYRQLEEEENDF
-ESRGRLLGEDNNEF
-ESRSRLLGEDNNEF
-~KRYNRLLIEDNNEL
-KQYNRVLIEDNNEV
—KWYNRVLIEDNNEV

. falciparum PF14 0607
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
chabaudi ortholog

. berghei ortholog
.yoelii ortholog



EQLFYFWGNGPRLINFIFQTLCFCFLIILSCWIFLLRVDNITWFQLYSYGSLAICVCIFL
FLIILKYIIYYNIMISKTGYLIDTKLLEKVSELAGGVCSVDPSWTQYAREQPHDKFFLGP
PSPQVWEFERSDNIKRISEFIDATIKIKVPLIYSTLHALKEGGEVFWRQLLIKSNTVPSNI
QEKMFSIWVGLDEENRGVIDSAKILKFLKSQGINLTSESDIKEFLEVFDRNKKNGLNQEE
FFVLIIIVKQILVELLDINAVQSLFEEVYGIPWNSLSSIDANSLKRILTELNLQWPHGKI
RNLIDFVCENKKTKYVSAEYFIKQ-———————— LINIEEVTLQPFHVRIPMCAQRSVCIL
LYDCAHTSNAYFTSNVKKCFVPPRIQSKDKSKDVTLYMFLFCFFYLPICLFLF

>P_vivax_ortholog
MFISSVRFL-PPAFALQISATYPLFILKEKNFDHIYCTKNESVRQRDTLDR-ESRSRLLG
EDNNEFFDIGKLKKLLYFQSNLDQTMKKKRREEKKLRKLYKAAKAGNFAERIRNAPKDTQ
QSGAPPGEKENGTKGKNDTNSAGE INQDGAVNRKEDNPADVNLQTYADEQMKNEKGKKAG
EIQEA--PTLQTAVSGPAEKFINKHDHVENTGNAEKEQKEGKTKHAD-————————————
NAQLNNVLQSVEFLKKVQSLKSYFGSSESQSGSPGVPP———————————————= VEQNHS
ADGDKMKNENDQVAHLSGDT————-———=—————— NYGTNNAEANDKMGSPTSKDNEGKK
——-NNYAEEPFSIFPEKEGAEKFNTHLRRNKIKEFSEVNDLVKYMKNLLGIKSNIHEKFE
HEKLIVKNCNYESFGPEFCSVDEEAKQMLWNYENKKNCAFLFIILFTLFFSLLIQNIVYY
IEKRVRNSKDQFRKDLLNTAFRQISLITIINLTIWGILQSNVAEALDEIIFNDILPRQRN
VDEVLHNVEPLLETIFEKILFISMNFLICYSLFIINIHFVTRRILKWFSEADNCDISNIA
KEMKEARKGCFKNFFFLLRYARNSKYLAHRYDFSENVDAISIPGLDPNGYYYYEYMRACL
LKYNVKLIKIPNAVILFLVFACISLRPFFNIRLKAEVIFLNFLSLICIVGLLLMFFYLYK
IDRKLLPRDISKYLLNRYHIETCEQSKKDITPYYKLLKQQSVYPSAINYFLYKTTFPNKH
EQLFYFWGNGPRLINFIFQTLCFCFLIILSCWIFLLRVDNITWFQLYSYGSLAICVCIFL
FLIILKYIIYYNIMISKTGYLIDTKLLEK
———-VWEFERSDNIKRISEFIDAIKIK-—--— STLHALKEGGEVFWRQLLIKSNTVPSNI
QEKMFSIWVGLDEENRGVIDSTKILKFLKSQGINLASESDIKEFLEVFDRNNKKGLNQEE
FFVLIIIVKQILVELLDINAVQSLFEEVYGIPWNSLSSIDANSLKRILTELNLQWPHGKI
RNLIDFVCENKKTKYVSAEYFIKQ-———————— LINIEEVTLQPFHVRIPMCALRCVCIG
LYGTTHTSTAYFASNVKNVTLCLGYKVKIK---LRMYQHTFFFAYLTICLFLL

>P_chabaudi_ortholog
XXXXXXXXXXXFFFFFQILFKYPISILIENILGN-———— NEKLIELDVHNH-KRYNRLLI
EDNNELFDIEHLKKLLYFQSKLDKKIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0:0:90:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0::0.0.0:0.9.0.0.0.0.9.0.0.4
D.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:9:0.0.0:0.9.0.0.0.0.9.0.0.4
XXXXXKXKXXKXKXKXXKXKKXSMDNSNY SLRKSDIKELIGINDIVKY IKNLLGIKSNIHEKFE
QENLIIRDCNYDSFGPEFCSANEEAKQKLWKYENKKSFAFLFIILFTLFFGLFIQNIVYY
IEKKVRNSKDKFRKDLLNTAFRQISLITIINLTIWGILQSKVAEALDDIIFNDILPKQRN
VDEVLHNVEPLLEIIFEKILFISMNFLISYSLFIINVHEVTRGILKWEFSEADNCDIKNIT
KDMKERRKGCFRNIFSFIRYSRNSKYLAHRYDFSENVDAISIPXXXPNGYYYYEYMRACL
LKYNVKLIKIPNTVILFLVFASISLRPFFSIRLKEEVIFLNLLSLFCIFGFVSLFVYLYK
IDKKLLPENISKYLLNKYHIDISDONAKEITPYYKLLKQQSLHPSSINYFIYKTTFPNKH
EQLFFFWGNGPSIINFIFQALCFCFLVILSCWIFLLKVDHITWFQLYAHGSVSICMCILI
FVFILKYIIYYYIMISKTGYLIDTKLLER
———-VWEFERSDNIKRISELIDAIKIK--——— STLHAVKEGGDLFWKQLLIKSSTVPSNI
QEKMFSIWVGLDEENRGVINSDKILKFLKSQGINLTSENDIKEFLEVFDRNNKNGLNQEE
FFVLIIIVKQILVELLDINAVQSLFEEVYGIPWNSLSSIDVNSLKRILSELNLHWPHGKI
KNLIDFVCESKKKTYVSAEYFIKQ-———————— LINIEEVTLQPFHV-————————————
N A

>P_berghei_ortholog
XXXXXXYFISYFFFFFQIFFKYPISILIENILEN--——— NEKLIELDAHNH-KQYNRVLI
EDNNEVEFNIEHLKKLLHFQSKLDKQIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

p.0:0:0:9:0.0:0:0:0:0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0.9.0.0 4

XXXXXKXKXXKXKXKXXKXKKXSMDNINY SLRKSDIKELIGINDIVKY IKNLLGIKSNIHEKFE
HENLIIRDCNYDSFGPEFCSANEEAKQKLWKYENKKSFAFLFIILFTLFFGLLIQNVVYY
IEKKVRNSKDKFRKDLLNTAFRQISLITIINLTIWGILQSKAAEALDDIIFNDILPKQRN
VDEVLHNVEPLLEIIFEKILFISMNFLISYSLFILNVHFVTRSILKWFSEADNCDIKNIT
KDMKDSRKGCFKNIFSFIKYTRNSKYLAHRYDFSENVDAISIPGLDPNGYYYYEYMRACL
LKYNVKLIKIPNAVILFLVFACISLRPFFSIRLKEEVIFLNLLSLFCILGFVLLFIYLYK
IDRKLLPGNISKYLLNKYHIDISDONTKEIIPYYKLLKQQSLHPSSINYFIYKTTFPNKH
EQLFFFWGNGPSIINFIFQALCFCFLVILSCWIFLLRVDNITWFQLYAHGSVSICVCILV
FVFILKYIIYYYIMISKTGYLIDTKLLER
———-VWEFERSDNIKRISELIDAIKIK-----STLHAVKEGGDLFWRQLLIKSSTVPSNI
QEKMFSIWVGLDEENRGVINSDKILKFLKSQGINLTSENDIKEFLEVFDRNNKNGLNQEE
FFVLIIIVKQILVELLDINAVQSLFEEVYGIPWNSLSSIDVNSLKRILSELNLHWPHGKI
KNLIDFVCESKKKTYVSAEYFIKQ-———————— LINIEEVTLQPFHV-————————————
N A

>P_yoelii_ortholog
DLHNH-KWYNRVLI
EDNNEVFDIEQLKKLLYFQSKLDKQIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0.0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0:0.9.0.0 4

NDIVKYIKNLLGIKSNIHEKFE
HENLIIRNCNYDSFGPEFCSANEEAKQKLWKYENKKSFAFLFIILFTLFFGLIIQNIVYY
IEKKVRNSKDKFRKDLLNTAFRQISLITIINLTIWGILQSKAAETLDDIIFNDILPKQRN
VDEVLHNVEPLLEIIFEKILFISMNFLICYSLFIINVHFVTRSILKWESEADNCDIKNVI
KDMKERRKGCFKNIFSFIKYTRNSKYLAHXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
RPFFSIRLKEEVIFLNLLSLFCILGFVLLFIYLYK
IDRKLLPGNISKYLLNKYHIDISDQSTKEIIPYYKLLKQQSLHPSSINYFIYKTTFPNKH
EQLFFFWGNGPSIINF IFQXXXXXXXXXXXX XXX XX XXX XXX XXX XXX XX XXXXKXXXXK
p.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0.0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0.0:0.9.0.0 4
XXXXVWEFERSDNIKRISELIDATKIK-——-— STLHAVKEGGDLFWRQLLIKSSTVPSNI
QEKMFSIWVGLDEENRGVINSDKILKFLKSQGINLTSENDIKXXXXXXXXXXXXXXXXXX
XXAXXXXXXXX XXX XXX XXX XKSLFEEVYGIPWNSLSSIDVNSLKRILSELNLHWPHGK T
KNLIDFVCESKKKTYVSAEYFIKHYLLGFVVIFILFMLNICVIYFFS—————————————
LNFRLNFLFL

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

29% 56% 13%

P. vivax

9

o
o

p.

chabaudi

34%

P. berghei

34%

P. yoelii

52%



H PF10_0070

= PHYLOGENY AND PEXEL/VTS

. falciparum PF10 0070

1.00 P
1.00 P. reichenowi ortholog
0.53 P. gallinaceum ortholog
0.90 P. knowlesi ortholog
P. vivax ortholog
57 P. berghei ortholog
— P. chabaudi ortholog
— P .yoelii ortholog

INLNERILSVGLSWG
XXXXXXXXXXXXXXX
AXXXXXXXXXXXXXXX
INLKERILSVGLSWG
INLKERILSVGLSWG
FNIKSRVLSAGLSWG
FNIKSRILSTGLSWG
FNIKSRILSTGLSWG

= SUPPORT FOR ALTERNATIVE TOPOLOGY RESEMBLING THE SPECIES TREE:

Expected likelihood weights 0.0570
Shimodaira-Hasegawa test 0.9990

two-sided Kishino-Hasegawa test

one-sided KH test 0.2860

= ALIGNMENT

>P_falciparum_PF10_0070
MALFHFVNCSLATFIPYYIIYDGFKLSKNVGATKLFFLVCFYYIISQI---LKLFALAFC
SIGLFQSMNLFNIIFQESANIIDLAGIYYILSHKHTNS-——————— INLNERILSVGLSWG
777777777777 FYESLATNFFPFLI-GGKSLEFSLKYIYRSISANTFLFSNLSKTCLLF
MWMKNTSGKTKINAVNSLLVYFTFILPLVNRIILIKEESFRSDIFIQLLFEFALTFILSI
ITKFIFSSQLN-—————————— VSHEHKNATYSDDEIYQVNKDLKKKDKKKKKN-———

>P_reichenowi_ortholog
MALFHFVNCSLATFIPYYIIYDGFKLSKNVGATKLFFLVCEFYYIISQI—-—-LKVXXXXXX
:0:0:0:0.0:0:9:0:9.0:0.0:0:9:0:9.0:0:0:0:0.0:0.0:0:0:0.9:0:0.0:0:0:0. 0.0 O.CELEL LS XXXXXXXXXXXXXXX
777777777777 XXXXLANNFFPFLM-GGKSLEFSLKYIYRSISANTFLFSNLSKTCLLF
MWMKNTSGKTKINAVNSLLVYFTFILPFVNRIILINEESFRSDIFIQLLFEFALTFILSTI
ITKFIFSSQLN-—————————— VSHEHKNATYSDDEIYQVNKDLKKKDKKKKKN-———

>P_gallinaceum_ortholog
MSLFHFVNCSLTTFIPYYIIFDGFKLSKDVGSTKLEVIVCFYYVISQI---LKVFVLPFF
SIGLLONMNLENVCEXXXXXXXXXXXXXXXXXXXXXXX——————— XXXXXXXXXXXXXXX
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0:0:0:9.0:0.0:0.0:0:9.0.9.0.9.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0:0.0.¢
P:0:9:0:0:0:0:9.0:9.0:0.0:0:9:0:0.0:0:0:0:9:0:9.0:0.0:0.9.0.9.0:0:0:0:0.0.0.0:0:0:0.9.0.0.0:0:0:0:0.0.0.0:0:0:0.0.0.¢

>P_knowlesi_ortholog
MALFHFVNCSLTAFTPYYIIYDGFKLSKNAGSTKLFFLVCFYYIVSQI---LKLFTLAFF
SIGLLONMNLFNIIFQECANFIDLAGLYYILSHKHTNT-—————— INLKERILSVGLSWG
777777777777 FYESVATNFFPFFI-GGRSMDFSLKHIYRSISANTFMFSNLSKTCLLF
MWTRNTQSRKKINAVNFLLLYFTFILPLVNKIILIQEESFNKGIIIHLLVLLVCTFVLSF
ATKCIFNSKSNANVELYKESHTRSY-EKNDSNDDDGDGEMNKDQKKKKKKKKK—-————

>P_vivax_ortholog
MALFHFVNCSLTAFTPYYIIYDGFKLSKNAGSTKLFLLVCFYYIVSQI-—--LKLFVLAFF
SIGLLONMNLFNIIFQECANFIDLVGLYYILSHKHTNT-—————— INLKERILSVGLSWG
- ~FYESVATNFFPFFI-GGRSMDFSLKHIYRSISANTFMFSNLSKTCLLF
MWLKNTQSRKKINVVNFLLFYFTFLLPLVNKIILIHEGSFNKRIITIHLIVLLLCTFVLSI
ATKCIFNSKSNANVEPYKELNTRSY-EKNDGHDDDGDGEMNKDQKKKNKKKKKGEFEFYK

>P_chabaudi_ortholog
MSLFHFVNCSISVFAPYYIISDGYKLSKNEGSTKLFFIAFFYYFTSQIVKVLOQLFALAFL
SIGLMQSMTIFNIIFQEAGNFFDLIGLYYVLSHKQMHM-—————— FNIKSRVLSAGLSWG
777777777777 FCESVATNFFPFLV-GGKSVDFSLKHIYRSISANTFLISNLSKTYLLY
LWIKNVONKKKVNSVNSLLIYFTFILPLMNKIILINEDIISSVIFIKLVALFFITLILFC
CAKYIFNSQIE-KVEVVKSNTSYSYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

>P_yoelii_ ortholog

Di0:0:0:0.0:0:9:0:9.0:9.0:9:9:0:0.0:0.0:0.0:0:9.0:0.0:0.0:0:0.0.9.0.0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0:0.0.¢
SIGLIQSMTIFNIVFQEAWNFIDLIGLYYVLSHKQMHM-——-——— FNIKSRILSTGLSWG
777777777777 FCESVATNFFPFLIGGGKSVDFSLKHIYRSISANTFLVSNLSKTYLLY
LWIKNVONKKKVNSVNSLLIYEFTEFXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXC
SVKYIFNSQTE-KVEIVKANSSHSYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXF

>P_berghei_ortholog
MTLFHFVNCSISVFAPYYIIYDGYKLSKNEGFTKLFFITLFYYFASQIVKVLQLFALAFL
SIGLIQSMTIFNIVFQEAGNFFDLIGLYYVLSHKQMHM-—————— FNIKSRILSTGLSWG
777777777777 FCESVATNFFPFLI-GGKSVDFSLKHIYRSISANTFLVSNLSKTYLLY
LWINNVONKKKVNSVNSLLIYFTFILPLINKIILINEDIISSMIFIKLIALFLITFILFC
SVKYIFNSQNE-KVEIVKSNSSHSYVNDVNVKNEDNENDANKGLKKKYNRKKKS——--R

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

245% 72% 5%

P. vivax

4

+ + o+ +

%

P.

chabaudi P. berghei

15% 5%

P. yoelii

48%



B PFL1630c

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum PFL1630c VKIYNRCLCAWYCKY

074} P. reichenowi ortholog VKIYNRCLCAWYCKY

1.00 P. gallinaceum ortholog IKIYNRCLCAWFCKY
1,00 P. knowlesi ortholog IATYNRCLCAWYCKN

e P. vivax ortholog IATYNRCLCAWYCKN

10— P. chabaudi ortholog TKMYNRCLCAWYCKY
0.91 P. berghei ortholog IKIYNRCLCAWYCKY

P .yoelii ortholog IKIYNRCLCAWYCKY

= ALIGNMENT

>P_falciparum_PFL1630c

MSRKLNILKAKLPKAPTGRRPIGYR:
GNHQHGKSLYDPVYPTTKIPTSLIPRYPIDWRNGGRFLLCVGMRRIENRI IKKMKDSLNF
NMSECKICNDNCVKIYNRCLCAWYCKYKYRHVYKCDGLLIDYKGTIKTDKPIFTLKKEVG
IQONKKSMIEYIYNEDKHIFELNE-KEDIYKKFYKKIQTCASSEEK-——————————————

>P_reichenowi_ortholog

MSRKLNILKAKLPKAPTGRRPIGYR
GNHQHGKSLYDPVYPTTKIPTSLIPRYPIDWRNGGRFLLCVGMRRIENRIIKKMKDSLNF
NMSECKICNDNCVKIYNRCLCAWYCKYKYRHVYKCDGLLIDYKGTIKTDKPIFTLKKEVG
IKNKKSMIEYIYNEDKHIFELNE-KEDIYKKFYKKIQTSAFSEEK-——————————————

>P_gallinaceum_ortholog
MSKKLDILKAKLPKAPTGRRPIGYR:
GNHQHGKSLYDPVYPTTKIPTSLIPRYPLDWRNGGRFLLCVGLRRIENRIINKMKESQDF
NICECNICNDNCIKIYNRCLCAWFCKYKYRHMYKCDNLLINYKGEIKTEKPIFTLKREVA
KKNLKKSVEYIYNNKTNLYEIKE-ENNIYKKFYQKI EEN

>P_knowlesi_ortholog
MARGLNIVKAKLPKAPTGRRPIGYR
GNHQHGKSLYDPVYPTTKIPASLVPRYPIDWRNGGRFLLCVGLRRIENRIIKRMKESQDF
NRPECKTCNHDCIATYNRCLCAWYCKNKFKHLYQCDELLLQYKGETKTDKPLE TAPRWVA
NRNSDKGIQYEFNEKTRRFENVQGEEDMYKLFYKKLRYGADSTEHEGKEGNSIAGGTSGG
SAIGESAIGGSAIGGSAIGGSAIGGSAIGGSAIGGSAIGGSAIGGSAIGGSAIGGSAIGG
SAIGIPAEEEQLSGSDSDMTDSDEEG-———-———

>P_vivax_ortholog

MARGLDILKATLPKAPTGRRPIGYR:
GNHQHGKSLYDPVYPTTKIPASLVPRYPIDWRNGGRFLLCVGLRRIENRLIRRMKESQDF
NRPECKTCSHDCIATYNRCLCAWYCKNKFRHVYQCDQALLQFKGETPTDKPLFTVPRWVA
KRNPEQGVEYSFSEETGRFENGHGGEDMY SREYRKLR

GRAVCG

GAIANPAEEGQLSGSDSDMTDSDEEG-——--——

>P_chabaudi_ortholog

MPKKLNILKAKLPKAPPGRRPIGYR-— —DVKSIIDLCSTVCFS-KQFSWLFHFSHFS
GNHKHGKALYDPVYPTTKIPSSLVPRYPLDWRNGGRFLLCVGLRRIENRIINKMKESLNY
NMPECSTCNDTCTKMYNRCLCAWYCKYKYRHVYNCDNILMEYKGEINTDKPIFTIKKQVA
KKNMSKAIEYVYNNNTSKFQTVE-KDDIYTKFYKKIQ-——-KKNQ-——————————————

77777 PSSQEETIDSDSDATDSDEEEMCSDS—

>P_yoelii_ ortholog

MPKKLNILKAKLPKAPTGRRPIGYR:
GNHKHGKALYDPVYPTTKIPSSLVPRYPLDWRNGGRFLLCVGLRRIENRIINKMKESLNY
NIPECSTCNNTCIKIYNRCLCAWYCKYKYKHVYDCDNILMEYKGEINTDKPIFTIKKQVA
KKNISRGIEYIYNKNISNFQTIE-KNDIYTKFYKKIQ-—--EKKQ-————-——————————

77777 NSSKEEIIDSDSDATDSDEEEMHENVSN

>P_berghei_ortholog

MPKKLNILKAKLPKAPPGRRPIGYRGKHKKRNIKKIIDLYKIIYFTFRRKFYHFHIFHIS
GNHKHGKALYDPVYPTSKIPSSLVPRYPLDWRNGGRFLLCVGLRRIENRIINKMKESLNY
NIPECSTCNNTCIKIYNRCLCAWYCKYKYRHVYDCDNILMEYKGEINTDKPIFTIKKQVA
KKNISKGIEYVYNKNISKFQTIE-KNDIYAKFYKKIQ-—---EKKQ-————-——-————————

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

0% 3% 29% 11% 16% 18% 6%



H MAL13P1.56

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum MAL13P1.56 CGIISRLLKS---NS

0.86 P. reichenowi ortholog CGIISRLLKS---NS
1.00 P. gallinaceum ortholog CGVISRLLKS---NS
1.00 P. knowlesi ortholog CGITSRVLSGIHVNK

P. vivax ortholog CGITSRVLSGIHVNK

1ol — P. chabaudi ortholog CGIVNRVLRE----K
—E.oo P. berghei ortholog CCIVNRVLRE----K

P .yoelii ortholog CGIVNRVLRE----K

= ALIGNMENT

>P_falciparum_MAL13P1.56
MKLTKGCAYKYIIFTVLI-LANIL-YDNKKRCMIKKNLRISSCGIISRLLKS---NSNYN
SEFNKNYNFTSAISELQFSNFWNLDILQKDIFSNIHNNKNKPQ--—-SYITHKRLMSEKGD—
——NNNNNHQNNNGNDNKKRLGSVVNNEEN-——-—— TCSDKRMKPFEEGHGITQVDKMNNN
SD-HLQONGVMNLNSNNVENNNNNNSVVVKKNEPKIHYRKDYKPSGFIINNVTLNINIHD
NETIVRSVLDMDISKHNVGEDLVFDGVGLKINEISINNKKLVEGEEYTYDNEFLTIFSKF
VPKSKFAFSSEVIIHPETNYALTGLYKSKNIIVSQCEATGFRRITFFIDRPDMMAKYDVT
VTADKEKYPVLLSNGDKVNEFEIPGGRHGARFNDPHLKPCYLFAVVAGDLKHLSATYITK
YTKKKVELYVFSEEKYVSKLQWALECLKKSMAFDEDYFGLEYDLSRLNLVAVSDENVGAM
ENKGLNIFNANSLLASKKNSIDFSYARILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLT
VHRENLFSEEMTKTVTTRLSHVDLLRSVQFLEDSSPLSHPIRPESYVSMENFYTTTVYDK
GSEVMRMYLTILGEEYYKKGEFDIYIKKNDGNTATCEDFNYAMEQAYKMKKADNSANLNQY
LLWFSQSGTPHVSFKYNYDAEKKQYSIHVNQYTKPDENQKEKKPLF IPISVGLINPENGK
EMISQTITLELTKESDTFVENNIAVKPIPSLFRGFSAPVYIEDNLTDEERILLLKYDSDAF
VRYNSCTNIYMKQILMNYNEFLKAKNEKLES—---FNLTPVNAQFIDAIKYLLEDPHADA
GFKSYIVSLPQDRYIINFVSNLDTDVLADTKEYIYKQIGDKLNDVYYKMFKSLEAKADDL
TYFNDESHVDFDQMNMRTLRNTLLSLLSKAQYPNILNEIIEHSKSPYPSNWLTSLSVSAY
F--DKYFELYDKTYKLSKDDELLLQEWLKTVSRSDRKDIYEILKKLENEVLKDSKNPNDI
RAVYLPFTNNLRRFHDISGKGYKLIAEVITKTDKENPMVATQLCEPFKLWNKLDTKRQEL
MLNEMNTMLQEPNISNNLKEYLLRLTNKL

>P_reichenowi_ortholog
MKLTKGCAYKYIIFTVLI-LANIL-YDNKKRCMIKKNLRISSCGIISRLLKS—--NSNYN
SENKNYNFTSAISELQFSNFWNLDILQKDIFSNIHNNKNKPQ--—-SYITHKRLMSEKGDN
NNNNNNNHONNNGNDNKKRLGSVVNNEEN-—-—-— TCSDKRMKPFEEGHGITQVDKMNSN
SDHHLQQONVVMNLNTNNVENNNN--SAVVKKNEPKIHYRKDYKPSGFIINNVTLNINIHD
NETIVRSILDMDISKHNVGEDLVFDGVGLKINEISIDNKKLVEGEEYTYDNEFLTIFSKF
VPKSKFAFSSEVIIHPETNYALTGLYKSKNIIVSQCEATGFRRITFFIDRPDMMAKYDVT
VTADKEKYPVLLSNGDKVNEFEIAGGRHGARFNDPHLKPCYLFAVVAGDLKHLSATYITK
YTKKKVELYVFSEEKYVSKLQWALECLKKSMAFDEDYFGLEYDLSRLNLVAVSDENVGAM
ENKGLNIFNANSLLASKKNSIDFSYARILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLT
VHRENLFSEEMTKTVTTRLSHVDLLRSVQFLEDSSPLSHPIRPESYVSMENFYTTTVYDK
GSEVMRMYLTILGEEYYKKGFDIYIKKNDGNTATCEDFNYAMEQAYKMKKADNSANLNQY
LLWESQSGTPHVSFKYNYDAEKKQYSTHVNQYTKPDENQKEKKPLFIPISVGLINPENGK
EMISQTTLELTKESDTFVENNIDVKPIPSLFRGFSAPVYIEDNLTDEERILLLKYDSDAF
VRYNSCTNIYMKQILMNYNEFLKAKNEKLES—-—--FNLTPVNAQFIDAIKYLLEDPHADA
GFKSYIVSLPQDRYIINFVSNLDTDVLADTKEYIYKQIGEKLNDVYYKMFKSLEAKADDL
TYFNDESHVDFDQMNMRTLRNTLLSLLSKAQYPNILNEIIEHSKSPYPSNWLTSLSVSAY
F--DKYFELYDKTYKLSKDDELLLQEWLKTVSRSDRKDIYEILKKLENEVLKDSKNPNDI
RAVYLPFTNNLRRFHDISGKGYKLIAEVITKTDKFNPMVATQLCEPFKLWNKLDTKRQEL
MLNEMNTMLQESNISNNLKEYLLRLTNKL

>P_gallinaceum_ortholog
MNLKKVLNYNFFFISVLF-LANSL-NYHKNTCMINNIFRINSCGVISRLLKS—--NSIKN
NINQKINFSSLIYDLEIFKIANLDLFQKDIFNSI-NKKKKPQ---SYIIQKRLMSEKGE-
—-NSSPDKDRKRGGPIGSGGN———--— TSQEKKLKLSSESLDPSAFDDITTR
KVVPKINYRTDYKPSGFKINNSTLHIEIYD
DHTTVKSTLDIELSEHYDGEDLVLDGVDLEIKEIAINETKLSEGEHYRYDNEYLTIFSSN
LPEGKFKFSSQVTIHPESNFALTGLYKSKNLIVSQCEATGFRRITFFIDRPDIMSKYDVT
LTADKKKYPVLLSNGDKVSEFDVNEGRHGARFVDPYLKPCYLFAVVAGDLKHLSDTYVTK
FSKRNVELYVFSEEKYVSKLKWALECLKKAMEFDENYFGLEYDLTRLNLVAVSDENVGAM
ENKGLNIFNANSLLASKKKSIDFSFERILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLT
VHRENLFSEHTTKTATFRLDHVDLLRSVQFLEDSSPMSHPIRPESYVSMENFYTTTVYDK
GSEVMRMYMTILGEEYYKKGMTIYIKKNDGKTATCEDFNDAMNEAYKLKKGDNNANLDQF
LLWESQSGTPHVTATYSYDENKKEFTIHVSQF TKEDNNQKEKKALFIPIKVGLVNPKNGE
EMIEETTLEFTKERDVEFVFKNIEEKPIPSLFRGFSAPVYIKDNLTDEERILLFKYDKDSF
VRFNICTDIYMKQILTNYKELLQAKNEDIDE----PELTPVNKDFINAIRYLMNDSNADP
GFKSYIITLPRDRYIINFIDNLDTDVLYDTKMFIYKQIGNELNDDYFKIFKELKSEADDM
THFDDESYVDFDQINMRKLRNTLLSLLSRAKYPNILEYIMEQSNSPYPTNWLTSLAVSAY
Y--KTYYDLYEKTYILSKDDELLLQEWLKTVSRSDREDIYDIIKKLETDVLKDSKNPNEI
RAVYIPFTNNLKYFNDISGKGYKLIADVIIKVDSENPQVATQLCDPFKLWNKLDLKRQKL
MLDEINRILKKDNISNNLKEYLLRLTNKL

>P_vivax_ortholog

MIRKKMLNFHFLFITVLVALANYTPVDYQNTCMISKSCRKNSCGITSRVLSGIHVNKTSA
RAKALISLSSLIYHLQLPKLVSLDLFRRDLFTGV-KQKGKRSPVPSYIIQNRLMSENGD—
——-SGSTNMSVTANQEKKRPGTGDASEGNNQSGISAAAQDKRMKGGDQSEEVSNVSGSTNA
AMTNGASSTTEGGDNNNNGSGND—--—----GKNEPKIHYRKDYKPSGFVIDNVTLNINIFD
NETSVRSTLDMKLSEHYGGEDLIFDGVSLEIKEISIDNNKLMEGEHYKYDNEFLTIYSKF
IPKGKFTFGSEVIIHPETNYALTGLYKSKNIIVSQCEATGFRRITFFIDRPDMMAKYDVT
ITADKEKYPVLLSNGDKLNEFEIPGGRHGARFNDPYLKPCYLFAVVAGDLKHLSDNYVTK
FSKKNVELYVFSEEKYVSKLKWALECLKKAMKFDEDYFGLEYDLSRLNLVAVSDENVGAM
ENKGLNIFNANSLLASKKKSIDFSFERILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLT
VHRENLFSEQTTKTATFRLDHVDILRSVQFLEDSSPLAHPIRPESYVSMENFYTTTVYDK




GSEVMRMYQTILGDEYYKKGMDIYIKKNDGGTATCEDFNDAMNEAYKMKKGDKTANLDQY
LLWESQSGTPHVTAEYSYDAGKKEFVIEVTQVTNPDPNQKEKKALFIPIRVGE INPKNGQ
DVIPEVTLEFKKDKEKFIFNNVNEKPIPSLFRGFSAPVYIKDNLTDSERILLLKYDTDAF
VRYNVCVDLYMKQILKNYQELLQAKSENKQESAEKPSLTPVSEDF INAIKYLMEDPHADA
GFKSYIITLPRDRFILNYIKNVDTDVLADTKDFIYKQLGDKLNDLYFQMFKSLQAKADDM
THFEDESYVDFEQLNMRKLRNTLLTLLSRAKYPNMLDQIMEHSKSPYPSNWLASLAVSAY
Y--DKYFDLYEKTYNQSKDDELLLQEWLKTVSRSDRKDIYDI IKKLETEVLKDSKNPNE T
RAVYLPFTYNLRYFNDISGKGYKMMADI IMKVDKENPMVATQLCDPFKLWNKLDQKRQDM
MLNEMNRMLSMENISNNLKEYLLRLTNKL

>P_knowlesi_ortholog
MIRERMLNLYFLFITVLAALAIYTPVDYQNTCMISRSCRKNSCGITSRVLSGIHVNKAST
RARALISLSSLIYQLQLPKLVSLDLFRRDLFTGV-NQKGRRSPVPSYIIQSRLMSENID—
——SGNNNMSATGNQEKKRPVTGDASDAKNPDGSTISAQDKRMKGIDONEGTSSVSGSTNA
AFTNGASSIMEGGENNNNGTGNE-——-—— GKNEPTIHYRKDYRPSGFIIDNVTLNINIFD
NETSVRSTLDMKLSDHYRGEDLIFDGVSLEIKEISIDGNKLMEGEHYKYDKEFLTIYSKF
IPKGKFTFGSEVITIHPETNYALTGLYKSKNIIVSQCEATGFRRITFFIDRPDMMAKYDVT
VTADKEKYPVLLSNGDKLNEFEIPGGRHGARFNDPYLKPCYLFAVVAGDLKHLSDNYVTK
FSKRNVELYVFSEEKYVSKLKWALECLKKAMKFDEDYFGLEYDLSRLNLVAVSDENVGAM
ENKGLNIFNANSLLASKKKSIDFSFERILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLT
VHRENLFSEQTTKTATFRLDHVDLLRSVQFLEDSSPLAHPIRPESYVSMENFYTTTVYDK
GSEVMRMYQTILGDDYYKKGMDIYIKKNDGGTATCEDFNDAMNEAYKLKKGDKTANLDQY
LLWFAQSGTPHVTAEYSYDAGKKEFVIDITQVTHPDPNQKEKKALFIPIRVGE INPHNGK
EVIPEVTLEFKKDKEKFIFSNVNEKPIPSLFRGFSAPVYIKDNLTDSERIVLLKYDTDAF
VRYNVCVDLYMKQIMKNYQELLQAKAENKQESTEKPKLTPVSEDFISAIKYLMEDPHADA
GFKSYIITLPRDRFIINSIRNVDTDVLADTKDFIYKQLGDKLNDLYFQIFKSIQAKADDM
THFEDESYVDFEQLNMRKLRNTLLTLLSKAKYPNMLDHIMEHSKSPYPSNWLASLAVSAY
Y--DKYFDLYEKTYNQSKDDELLLQEWLKTVSRSDRKDIYDIIKKLENEVLKDSKNPNEI
RAVYLPEFTNNLRYFNDISGKGYKMMADI IMKVDKENPMVATQLCEPFKLWNKLDMKRQDM
MLNEMNRMLSMENISNNLKEYLLRLTNKL

>P_chabaudi_ortholog
MVTKKLLSFNLFLIIVLT-FENLS-FVKKNTCMINNTIRPNSCGIVNRVLRE-KSQQHSS
KIPKILPF---IRNFSLKKYITGDQLQKNILNHI-NKLSGAH---LFQGSKSQLSSITN—

N KFVGDAT KSALGFVSNIGT----DISGN
KKTNLGRMLCEGHNNNGGEVTSTENAILKNSKDPQIHYRTDYKPSGFTIDTVTLNINIEFD
NETTVRSSLSMCTNDNYANEDLVFDGVGLSIKEININDNKLTEGEDYTYDNEFLTVEFAKN
VPKGNFVFVSEVIIHPETNYALTGLYKSKDIIVSQCEATGFRRITFFIDRPDMMAKYDVT
LTADKTKYPVLLSNGDKLNEFDIPGGRHGARFNDPHLKPCYLFAVVAGDLKFLSDKYVTK
FTKKPVELYVYSEEKYVSKLKWALECLKKAMKFDEDYFGLEYDLSRLNLVAVSDENVGAM
ENKGLNIFNADSLLASKKTSIDFSFERILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLT
VHRENLFSEQTTKTATFRLTHIDILRSVQFLEDSSPLSHPIRPESYISMENFYTNTVYDK
GSEVMRMYQTILGDEYYKKGISIYLKKHDGGTATCEDFNEAMNEAYQMKNGNKEENLDQY
LLWFSQSGTPHVTAEYSYDANAKTFTIKLSQVTYPDDNQKEKFPLF IPVKVGLISPKDGK
DVIPEVVLEFKKDKDTFVFENIEEKPIPSLFREFSAPVYIKDNLTDEERIILLKYDSDAF
VRYNVCIDLYMKQIIKNYNEFLSQKTK--EANGLEHSLTPVSEDFINAIKHLLEDKHSDP
GFKAYITIALPRDRYIMNYIKEVDPIILADTKDYIYKQMGNRLNPILFSIFQDTESKANDM
THFKDESYVDFDQLNMRKLRNS IMVMLSKAQYPHMLKYVKDQAQSPYPSNWLASLSASAY
FTGDDYYNLYDKTYNLSKNDELLLOQEWLKTVSRSDRSDIYNIIKKLETEILKDSKNPNNI
RAVYLPFTSNLRAFNDISGKGYKLMADVIMKVDKENPMVATQLCDPFKLWNKLDLKRQAL
MHDEMNRMLSMDNISPNLKEYLLRLTNKM

>P_yoelii_ ortholog
MVTKKLLSENLFLIIILT-FENLT-FDKKNTCMINNTIRPNSCGIVNRVLRE-KPYHYSS
KISKSIPF---IQNFSLEKNFTGESLOKNILNNI-NKLGGAH---LFHISKSHLAAKAG—
——N-—————————— KNTEFIGEAT-————————————~— ELFKGFKRNFGI-—---NMTEN
KQTNIGRMLCEDDNNNGGEVTSTEKTIFKNSKDPQIHYRTDYKPSGFTIDNVTLNINIFD
NETIVRSSLNMCTNENYADEDLVFDGVGLSIKEISINNNKLNEGEDYTYDNEFLTIFAKN
VPKENFVFLSEVVIHPETNYALTGLYKSKDIIVSQCEATGFRRITFFIDRPDMMAKYDVT
LTADKTKYPVLLSNGDKLNEFDIPGGRHGARFNDPHLKPCYLFAVVAGDLKHLSDNYVTK
YTKKPVELYVYSEAKYVSKLKWALECLKKAMKFDEDYFGLEYDLSRLNLVAVSDENVGAM
ENKGLNIFNADSLLASKKTSIDFSFERILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLT
VHRENLFSEETTKTATFRLTHIDLLRSVQFLEDSSPLSHPIRPESYISMENFYTNTVYDK
GSEVMRMYQTILGDEYYKKGIDIYLKKHDGGTATCEDFNDAMNEAYQMKNGNTDENLDQY
LLWESQSGTPHVTAEYIYDENEKTFTINLSQITYPDDNQKEKYPLFIPVKVGE ISPKDGK
DVIPEVVLELKKDKESFVFQNVSEKPIPSLFREFSAPVYIKDNLTDEERIALLKYDSDAF
VRYNVCIDLYMKQIIKNYNELVSQKTK--ENDLVELSLTPVNDEF INAIKHLLEDKHADP
GFKAYITALPRDRYIMNYIKEVDPIVLADTKDYIYKQIGSRLNPILFSIFQNTESKANDM
THFKDESYIDFDQLNMRKLRNSILVMLSKAQYPHMLKYIKEQSKSAYPSNWLASLSASAY
FSGDDYYDLYDKTYKLSKNDELLLOQEWLKTVSRSDRSDIYSIIKKLEVEILKDSKNPNNI
RAVYLPFTANLRAFNDISGKGYKLMADVIMKVDKENPMVATQLCDPFKLWNKLDLKRQAL
MHDEMNRMLSMENISPNLKEYLLRLTNKM

>P_berghei_ortholog
MVLKKLLCENLFLIIILT-FENLS-FDKKNTCMINNTIRSNSCCIVNRVLRE-KTHHYSS
KISKSIPF---IQNFSLEKYFTGESLQKNILNNI-NKLGGAH---LFHISKSHLTAKSG—
—=N-————m KNTEFIGEAT-————————————— ELFKGFKRNFGI----NMTEN
KQTNIGRMLCENDNNNGGEDTSTEKAIFKKSKDSQIHYRTDYKPSGFTIDNVTLNINIFD
NETIVRSSLNMCTNENYADEDLVFDGVGLSIKEISINNNKLTEGEDYTYDNEFLTIFAKN
VPKENFVFLSEVVIHPETNYALTGLYKSKDIIVSQCEATGFRRITFFIDRPDMMAKYDVT
LTADKKKYPVLLSNGDKLNEFDIPGGRHGARFNDPHLKPCYLFAVVAGDLKHLSDNYVTK
YTKKPVELYVYSEAKYVSKLKWALECLKKAMKFDEDYFGLEYDLSRLNLVAVSDENVGAM
ENKGLNIFNADSLLASKKTSIDFSFERILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLT
VHRENLFSEETTKTATFRLTHIDLLRSVQFLEDSSPLSHPIRPESYISMENFYTNTVYDK
GSEVMRMYQTILGDDYYKKGIDIYLKKHDGGTATCEDFNDAMNEAYQMKKGNTDENLDQY
LLWESQSGTPHVTAEYIYDENEKTFTINLSQITYPDDNQKEKYPLFIPVKVGE ISPKDGK
DVIPETVLELKKDKESFVFQNVSEKPIPSLFREFSAPVYIKDNLTDEERIALLKYDSDAF
VRYNVCIDLYMKQIIKNYNELISQKTK--ENNVLELSLTPVNDEFINAIKHLLEDKHADP
GFKSYITALPRDRYIMNYIKEVDPIVLADTKDYIYKQIGSRLNPVLEFSIFQONTESKANDM
THFKDESYIDFDQLNMRKLRNSILMMLSKAQYPHMLKYIKEQSNSPYPSNWLASLSASSY
FSGDDYYDLYDKTYKLSKNDELLLQEWLKTVSRSDRSDIYSIIKKLEVEILKDSKNPNNI
RAVYLPFTSNLRAFNDISGKGYKLMANVIMKVDKFNPMVATQLCDPFKLWNKLDLKRQAL
MHDEMNRMLNMENISPNLKEYLLRLTNKM

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

0% 2% 2% 2% 3% 3% 3%



B PF14_0281

= PHYLOGENY AND PEXEL/VTS

1.00 . falciparum PF14 0281

1.00 . reichenowi ortholog

. gallinaceum ortholog

. vivax ortholog
. chabaudi ortholog
. berghei ortholog

P
P
P
1.00——  P. knowlesi ortholog
L— »p
P
P
P

.yoelii ortholog

IN-NSRILSDVDKHR
IN-NSRILSDVDKHR
INNNSKPLKDVEFYI
XXXXXXXXXXXXXKXX
XXXXXXXXXXXXXKXX
LNKKSNNLPSLKNDQ
FNOQNPNNLPSLKNNQ
FNKNKYNLPSLKKNQ

= SUPPORT FOR ALTERNATIVE TOPOLOGY RESEMBLING THE SPECIES TREE:

Expected likelihood weights 0.1242 +
Shimodaira-Hasegawa test 0.9970 +
two-sided Kishino-Hasegawa test +
one-sided KH test 0.1790 +

= ALIGNMENT

>P_falciparum_PF14_0281
MFFINFKKIKKKQFPIYLTQHRIITVFLIFIYFINLKDCFH-——-— IN-NSRILSDVDKH
R-—————— GLY-YNIPKCNVCHKCSICTHENGEAQNVIPMVAIPSKRKHIQDINKEREENK
YPLHIFEEKDIYNNKDNVVKKEDIYKLRKKKKQKKNCLNFLEK-—
——--DTMFLSPSHDKETFHINHMNK---IKDEKYKQEYEEEKEIYDNTNTSQEKNE -
———-TNNEQNLNINLINN DKVTLPLQQLEDSQYVGYIQIG
TPPQTIRPIFDTGSTNIWIVSTKCKDETCLKVHRYNHKLSSSFKYYEPHTNLDIMFGTGI
IQGVIGVETFKIGPFEIKNQSFGLVKREKASDNKSNVFERINFEGIVGLAFPEMLSTGKS
TLYENLMSSYKLQHNEFSIYIGKDSKYSALIFGGVDKNFFEGDIYMFPVVKEYYWEIHEFD
GLYIDHQKFCCGVNSIVYDLKKKDQENN-—--KLFFTRKYFRK---NKFKTHLRKYLLKKI
KHOKK
7777777777 KHS-—-—-NHKKKKLNKKKNYLIFDSGTSFNSVPKDEIEYFFRVVPSKKC
DDSNIDQVVSSYPNLTYVINKMPFTLTPSQYLVRKNDMCKPAFMEIEVSSEYGHAYILGN
ATFMRYYYTVYRRGNNNNSSYVGIAKAVHTEENEKYLSSLHNK-INNL—

>P_reichenowi_ortholog

MFLINFKKIKKKQFPIYLTQHRIITVFLIFIYFINLKDCFH-———— IN-NSRILSDVDKH
R-——=——— GLY-YNIPKCNLCHKCSICTHQONGEARNVIPMVAIPSKRKHIQDINKEREENK
YPLHIFEEKDIYNNKDNVEFKKEDIYKLRKKKKQEKNSLNEFLEK
——-DTMFLLPSHDKETFHINHMNK---IKDEKYKQEYEEEKEIYDNTNTPQEKNE—
———-TNNEQNLNINLINN DKVTLPLQQLEDSQFVGELLVG
TPPQTIYPIFDTGSTNIWIVSTKCKDETCLKVHRYNHKLSSSFKYYEPHTNLDIMFGTGI
IQGVIGVETFKIGPFEIKNQSFGLVKREKASDNKSNVFERINFEGIVGLAFPEMLSTGKS
TLYENLMSSYKLQHNEFSIYIGKDSKYSALIFGGVDKNFFEGDIYMFPVVKEYYWEIHEFD
GLYIDHQKFCCGVNSIVYDLKKKDQENN-—--KLFFTRKYFRK-—--NKFKTHLRKYLLKKI
KHQKK!
7777777777 KHF ——-—-NHKKKKLNKKKNYLIFDSGTSFNSVPKDEIEYFFRVVPSKKC
DDSNIDQVVSSYPNLTYVINKMPFTLTPSQYLVRKNDMCKPAFMEIEVSSEYGHAYILGN
ATFMRYYYTVYRRGNNNN.

>P_gallinaceum_ortholog
MNFLIFKKLKKRIHSTILIQ-LILVLFLIHTSHIKLNNCIY-———— INNNSKPLKDVEFY
I-———— DTPNYKIPKCNLCINCSVCIHENEVSENIIPLVAVASKRKYFSDKISKVKGDN
AEYGIKKE-DIIPSKYANDSEDNFFLLNKLNNGKKRSYNFLON—-——=————————————
——-D-————————= KSYEISKNNKNLNIKKENDEQKENEYYISGKDEFTNNYSHKNYRING
DINNKKKDQKVD-NKLSN TQVTLPLQQLODSQYVGTVKIG
NPPQTIRPIFDTGSTNIWIVSTKCNDDTCLKVHRYNYKLSRSFRYYKPYTNLDIMFGTGI
IQGTIGIETFRIGPFKIENQSFGLVKKEKGNEKKSNVFERIKFEGIIGLAFPAMLSTGKT
TIYENLVSAYNFKHNEFSIYIGKDSKFSALIFGGVDTRFFHGDIYMFPVVKEYYWEINFD
GLYIDHQKFCCDSSSIVYDLRKKSKKK—-—--KNSFIRKFFRXXXXXXXXXXXXXXXXXXT
SHFKNE
7777777777 NOM-EENDSMNEKKIKKDKNYLIFDSGTSFNSVPKSEIEYFLKIVPSKKC
DDNNIDEVVSGYPNLTYV-NKMPFTLTPAQYLVRNNDICKPAFMEIEVSPEYGHAYILGN
ATFMRYYYTVYRRGKKNESSYVGIAKAVHADENEVYLNSLHNE-INKM—

>P_knowlesi_ortholog

—--EEEGDSTSHATMDNQIFHHNKGTHYEGEDKHPDEFQKCATSDCHMNKDASGIPDYLR
HFMDGSEEKAQT-—-——-—— SWSSWSSAFKKKEVSSSTDQVTLPLQQLQODSQYVGYIQIG
NPPQTIRPIFDTGSTNIWVVSTKCKDDTCLKVHRYDYKLSKSFRYYKPRTNLDIMFGTGI
IQGVIGVENFRIGPFKLFNQPFGLVKREKRSEAKSNVFERINFEGIVGLAFPAMLSTGKT
TIYENLMDTYKLSHNEFSIYIGKDNKHSALIFGGVDRRFFEGDIYMFPVVKEYYWEIEFD
GLYIDHQKFCCDSSSIVYDMRKKEKKKGKVHRNSFVRKYLKK———-—— KTDLMN--MSSV
WHHRREGAEVDSKEDQ-—--—— SGIDLSEEEKDGEHSIRGEVNTYGVHPGRHGKGVHSRQ
QRRHRRHGWRRHMRRVNHRGKDNKLKKNKNYLIFDSGTSYNSVPKSEIKYFFKILPSKKC
DDSNIEEVVASYPNLTYVINNMPFTLTPAQYLVRKSNMCKPAFMEIEVSPEYGHAYILGN
ATFMRYYYTVYRRGDGNKSSYVGIAKAVHAEDNEEYLTNLQRK-MNQME

>P_vivax_ortholog

D:0:0:0:0.0:0:9:0.9.0:0.0:0:0:0.0:0:0.0:0:0:0:0.0:0.0:0:0:0:0:0:9.0:0:0:0.0.6.0.0. CEEL LY KXXXXXXXXXXXXX
X—————= MMAIPSKRKYLQYKIGKLNSEL
77777777777777777777 LONLPTKKLKKKKKKGSYSFFEGEDEDEGEEEQENEQDEQ
QOKEEEGDPPSDATMDNHISHHNKGTHYGGEDHHPDEFPNCVNSDCHMSNDASAEPDYLG
QFMNGSGEKARAQTQRSNWSNWNSWSGAFKKKEV-SSTDQVTLPLOQLODSQYVGYIQIG




NPPQTIRPIFDTGSTNIWVVSTKCKDDTCLKVHRYNYKLSRSFRYYKPHTNLDIMEGTGI
IQGVIGVETFRIGPFKVENQPFGLVKREKRSEAKSNVFERINFEGIVGLAFPAMLSTGKT
TIYENLMNTYKFSHNEFSIYIGKDNKHSALIFGGVERRFFEGDIYMFPVVREYYWEIQFD
GLYIDHQKFCCDSSSIVYDMRKK-KKKWKVQRNSFARKYLKK—————— KTDLRD--MSRV
WHHRREGAEEDSEEEDPSGENLSGESLSGEDKHGERSTGGEVNPYGAHPERRGKGAHRRR
RRRHR---WRRHRSRVNRRGKDEKLKKNQNYLIFDSGTSFNSVPKSEIGYFFKVVPPKKC
DDSNIDEVVASYPNLTYVINNMPFTLTPAQYLVRKSDMCKPAFMEIEVSPEYGHAYILGN
ATFMRYYYTVYRRGDGRKGSYVGIAKAVHAEDNEEYLTALQRK-MNPVG

>P_chabaudi_ortholog
MFFLNFKKLRKNYFLALLTHPTITVLFFIYIFNFVISDYAH-——-— LNKKSNNLPSLKND

NTFNSEKEDSTD SKVILPLQQLKDSQYVGFIQIG
NPPQTIRPIFDTGSTDIWIVSTKCKDKTCLKVHRYNHKLSDTFKYYTPRTNLDIMEGTGI
IQGTIGIETFKIGPFKIENQSFGLVKREKGTDDKS-VFERINFEGIVGLAFPAMLSTGNI
PIYENLMSSYNFPHNEFSIYIGMDNKYSALIFGGVEKKFFEGDIYMFPVVREYYWEIKED
GLYIDHQKFCCDSGSIVYDLKMKDENKHK--KKYSMRKYFHKHHFNHKKIWLRK--NHHT
KRWKRE

KHF' KPLNSDENYLIFDSGTSFNSVPKSEIKYFFKVVPPKEC
NDDNIDEVIDSYPNLTYVINNMPFTLTPSQYLIRKRNMCKPAFMEIEVSPEYGHAYILGN
AAFMKHYYTVYRRGKGNNDSYVGIAKAVHTKENAEYLNSLHKERMEDEE

>P_yoelii_ ortholog
MFFLTLKKLRKKYFLLFLTHPTITTLFFIYIFNLVKSDYPN-———— FNKNKYNLPSLKKN

NIYNQKTEHSID NKVILPLOQLQODSQYVGSIQIG
NPPQTIKPIFDTGSTNIWVVSTKCRDKTCLKVHRYNHKLSNTFKYYSPRTNLDIMEGTGI
IQGTIGIDTFKIGPFKIENQSFGLVKREKGSNKKSNVFERINFEGI IGLAFPTMLSTGGN
PIYENLMASYNFPHNEFSIYIGMDNKYSALIFGGVEKKFFEGDIYMFPVVREYYWEIKED
GLYIDHQKFCCDSGSIVYDLKMKDKNKNE--KNYFIRKYFNKHHFNHKKMWLRN--NHHT
KHWKRE

KHF' KPLSSNENYLIFDSGTSFNSVPKSEIKYFFKVVPPKKC
DANNIDEVIDSYPNLTYVINNMPFTLTPSQYLIRKHNMCKPAFMDIEVSPEYGHAYILGN
ATFMKHYYTVYRRGKGNNNSYVRKKKE

>P_berghei_ortholog

MFFLTLKKLRKKCFFVFLTHPTITALFFIYIFNFVKSYHVN-———— FNQNPNNLPSLKNN
Q-————= EYYKQKIQPCNSCVNCFVCIHENGEPQNILPLVAIPSKRHYFYEQDMSKNSNL
——KNKMDNST----NYFQKELNKK-KKNYNF IEN
HTAISNIDNDITDEYKESESDLDEENIVKDNFNNLRSSYE-
NIYNQKKEHSID SKVILPLQQLQODSQYVGSIQIG
NPPQTIRPIFDTGSTNIWVVSTKCKDRTCLKVHRYNHKLSNTFKYYTPRTNLDIMFGTGI
IQGTIGIDTFKIGPFKIENQSFGLVKREKGTNKKSNVFKRINFEGIIGLAFSTMLSTGGN
PIYENLMSNYNFPHNEFSIYIGMDNKYSALIFGGVEKKFFEGNIYMFPVVREYYWEIKEFD
GLYIDNQKFCCDNNSIVYDLKMKKKKKNE-~KKNFIRKYFNKHHINHKKMWLRN--NHHT
KHWKRE

KHF NPLSSNENYLIFDSGTSFNSVPKSEIKYFFKVVPPKKC
DANNIDEVIDSYPNLTYVINNMPFTLTPSQYLIRKHNICKPAFMDIEVSPEYGHAYILGN
ATFMKHYYTVYRRGKGNNNSYVGIARAAHTKENAEYLNSLHKERMENEE

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

4% 7% 19% 31% 1% 7% 9%



B PFCO0555¢

= PHYLOGENY AND PEXEL/VTS

1.00[" P. falciparum PFC0555c KENMKRILYEWAKFL
045 P. reichenowi ortholog KENMKHILYEWAKFL
, []
1.00 P. gallinaceum ortholog KENMKTILYEWAKFL
: ALI
1.00— P. knowlesi ortholog KDSMKTILNEWAEFL p
| . 'NM
P. vivax ortholog KGSMKTILYEWAEFL ENT
100 P. chabaudi ortholog KDNMKTILYEWAKFL
Py P. berghei ortholog KDNMKTILYEWAKFL .p ¢
P .yoelii ortholog KDNMKRILYEWAKFL ;iii
u
m_PFC0555¢c
MFRSKAHFLMLANLKYLELQODLLLKRFQVFKNEEIRILKKENMKRILYEWAKFLIKENDN
TNITYIPQKVLONNKVODILKNDIDCEWLVNKIHISNDEQI————- NIHSS-——-—--- NN
FEEFKKKKDALHFDEYPNLEYYEYPQFPYNYYDKKKMSNEYSLIKFPYQDILNISKNIKN
MSKEEEQKKE-—————————~ NHQINNNVSN——————=—= NEENKINQDIVHM----NNN
NVNYTDHSYVYAPCEMETSKENYNQTQID
>P_reichenowi_ortholog
MFRSKAHFLMLANLKYLELQDLLLKRFQVFKNEEIRILKKENMKHILYEWAKFLIKENHN
SNITYIPQEVLDNNKVQDILKNDMDCEWLVNKIHISNDEKI-———— DIHSS-———-——— NN
FEELKKKKDALHFDEYPNLFYYEYPQFPYNYYDKKKMSNFYSLIKFPYKDILNISKNIKN
MSYEEEQKKK-—————————~ NHQTNNNVSN——————=—= NEENKINQDIVHMNNNNNNN
NVNYTDHSYVYAPCEMETSKENYNQTQID
>P_gallinaceum_ortholog
MFRSKAHFLMLANLKYLELQKLLLNRFQIFKNEEIRILKKENMKTILYEWAKFLTEKNQD
TNITNIPPEVLKIKKVIEILKDDIDCKWLIDKINIENNNGN-———-— NINKV-—————— EN
DE--LKKIDNLHFDEYPQLFYYEYPQYPYNYYDKKKMTSLYSLIKFPYNDILNISKRVNV
DNLKKGNEI
>P_knowlesi_ortholog
MFRSEAHFRMLTNLRFLELQKLLLKRFQIFKNEEITILKKDSMKTILNEWAEFLTKEQKG
TNITHIPDEVLONKKVADILRDDIECRWLVGRINVGNNQESPVGTNDVNSSCSAALARKG
TA--LSKIDQLHFDEYPNLFHYEYPQFPYNYYDKKKMENFYSLLKFPYNDILKISKMIKR
DVISPSGNAEE---GEILQQGGKAQSEVLES————————— THVDVVNDDF ——————————
~MNYSSNSYVYAPSEMETSKENYHE-———
>P_vivax_ortholog
XXXXXXXXXMLANLRFLELQKLLLNRFQIFKNEEITVLKKGSMKT ILYEWAEFLTKEQRA
TNMTHIPDEVLQSKRVADILRDDVECRWLVGRINVGAVSGV-SGVSPPSPLSGAHLARDD
AA--LSKVDQLHLDEYPDLFHYEYPQFPYDYYDKKKMSNFYSLMKFPYNDILNISKRIKR
EVSPPGGDAKE---GE-MRQMEEPRGGALES-—————-———— AGVDVVDDDF ————=—=—-——
~VSYSSNSYVYAPSEMETSKENYHE-———
>P_chabaudi_ortholog
MFKSNSHFLMVTNLRFLELQKMLLNRFQVFKNEEIRILKKDNMKTILYEWAKFLTKQONIK
TNITNIPEQVLENKIVTKIINDDIDCKWLVDKINVKNKNEN-———— NII-———————— ON
EE--LKKIDNLHFDEYPQLFYYEYPQFPYNYYDKKKMTINFYSLIKFPYNDIINISRKIKN
DKEDEQNDLSKVDDTKNMLNDKDHQDLYKLNKNCENIQKTEEEDSLNSE————————-——
—-NYSCDNYIYAPSEMETSKENYHQT-——
>P_yoelii_ ortholog
MFRSDSHFLMVTNLRFLELQKMLLNRFQIFKNEEIRILKKDNMKRILYEWAKFLTKENIK
TNITNIPEKVLENKIVTKIINDDIDCKWLVNKINVKNQNEN-———-— NIT-———————— KN
QE--LKKIDNLHFDDYPNLFYYEYPQFPYNYYDKKKMINFYSLIKFPYNDIINISRKIKT
DEETEQNGQER---EKNGQETEQHEITDMLH-———————— PDKDILNCD-——————————
—-NYSCDNYIYAPSEMETSKENYHQT-——
>P_berghei_ortholog
MFRSNSHFLMVTNLRFLELQKMLLNRFQIFKNEEIRILKKDNMKTILYEWAKFLTRENIE
TNITNIPEQVLENKIVTKIINDDIDCKWLVNKINVKNQSEN-———- NII-———————- KN
EE--LKKIDNLHFDEYPQLFYYEYPQFPYNYYDKKKMINFYSLIKFPYNDIINISRKIKN
DKGDEQNGKEN-—--KQN EDKDSLNSD-——————————
—-NYGCDNYIYAPSEMETSKENYRQS—-—
= AMOUNT OF MISSING DATA
P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

1% 245% 13% 15% 14% 12% 9%



B PF10_0134

= PHYLOGENY AND PEXEL/VTS

1.00[ P. falciparum PF10 0134 FREVDRILTEHQIKL
1.00 P. reichenowi ortholog FREVDRILTEHQIKL
1.00 P. gallinaceum ortholog FREVARVLNENKIKL
1.00|: P. knowlesi ortholog FREVERITIAENKIKI

P. vivax ortholog FREVARIIGENKIKI

100 P. chabaudi ortholog FREVARITIEEKNLKI
—I__O.72 P. berghei ortholog FREVARIIEEKNLKI

P .yoelii ortholog FREVARIIEEKNLKI

= ALIGNMENT

>P_falciparum_PF10_0134
M--—-FLLCLLLWRNIICDIKELNYEQFYKMLTTEKNNQKKNYILDKSINYKNFKSFQDF
LYIKTNEDFVLYVYAKWDTDSNNLISIFREVDRILTEHQIKLNFYIFNIDQAKDLCNELN
ITSLPLILYVSSVHKKKYNTLLYKFLNSNKDIKISNAFRYNGDMYCYDYIVEWVEAHYYF
TKFVLLMKKLEF SWKK—

>P_reichenowi_ortholog

MER-——-——— LLEWRNIIWDIKELNYEQFYKMVTITEKNNPKKNYILDKSINYKNFKSFQDF
LYIKTNEDFVLDVYAKWDTDSSNLISIFREVDRILTEHQIKLNFYIFNIDQAKDLCNELN
ITSLPLILYVSSVHKKKYNTLLYKFLNSNKDIKISNAFRYNGDMYCYDYIVEWVEAHYYF
TKEVLLMKKLF SWKK—

>P_gallinaceum_ortholog
MKIFFLFFLCIFLKNVICYIKELSFQEFQKMLTVEKNNQKKNYVLDSSLNYKNVKEFQDY
LYIQTNNDFILYIYAKWDTDSSNLITVFREVARVLNENKIKLDEYIFNIDKVKDLCNELN
ITTLPLILYVSSIHKKKYNSLLYKVFNSSKDVKISNAFRYNGDMYCYDHIAEWIEAHYYF
TKMITRIKYLFYGK-—

>P_knowlesi_ortholog
MKLFFLLLFCALLKSAICEIKELSYHEFHRMLTTEKKDPKKTYAFDSKPKFKNVNYFQDF
LYLKTDVDEVLYVYAKWDTDSNNLITVFREVERIIAENKIKIDFYTFNIDNAKELCNEMN
IKTLPVILYVSSVHKKKYNSLLYKALSSSKDVRISNAFRYNGDMYCYEYIVEWIEAHHYF
TRGVMLVKKLFQWKKK

>P_vivax_ortholog
MKFVFPLLLYALLKSAFCEIKELSHHEFHRMLTTEKKDQKKIYALDSKPNFKNAHYFQDF
LHLKTDVDEFVLYVYAKWDADSNNLITVFREVARIIGENKIKIDFYTFNIDNAKELCNEMN
IKTLPVILYVSSVHKKKYNSLLYKALSSSKDVKISNAFRYNGDMYCYDYIVEWIEAHHYF
TRAVMLAKKLFQWRKK

>P_chabaudi_ortholog
MKILIFVLFLIFIKNIICEIRELSFHEFERMLTTNNYHONKNYILENKINYKKSHAINDY
LYLNTDNDEVLYLYAKWDADSNNLITVFREVARIIEEKNLKIPFYTFNVDNAKEFCNSIN
VTSLPLILYVSSVHKKKYGSLLQKTLISSKDIKIGNAFRYGGDMYCYDYIVEWVEVHHYF
SKALLFMKRIFMKRV—

>P_yoelii_ ortholog
MKISIFVLFLIFIKNIICEIRELSFHEFERMLTTKNYHONKNYILENKINYKKSHTIKDY
LYLNTDNDEFXLYLYAKWDADSSNLITVFREVARIIEEKNLKIPFYTFNVDNAKEFCNSIN
VTSLPLILYVSSVHKKKYDSLLQKIVNSSKDIKIGNAFRXXXXXXXXXXXXXXXXXXXXX
KX XXX XXX XKXXKXXK

>P_berghei_ortholog
MKISILVLFLIFIKNIICEIRELSFHEFERML-TKNYHQONKNYILENKINYKKSHTIKDY
LYLNTDNDEVLYLYAKWNADSNNLITVFREVARIIEEKNLKIPFYTFNVDNAKEFCNLIN
VTSLPLILYVSSVHKKKYDSLLQKIVNSSKDIKIGNAFRYSGDMYCYDYIVDWVEVHHYF
AKALLFMKRIFMKRI-

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

3% 2% 2% 2% 2% 2% 20%



H PF11_0212

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum PF11 0212 NKFLKRQLCSNELKH
1.00 P. reichenowi ortholog NKFIKRKLCDNELTH
1.00 P. gallinaceum ortholog XXXXXXXXKXXKXXXXX ALI
100 P. knowlesi ortholog NALSTFKKVFDRLQM GNM
I — P. vivax ortholog NALSKFERVLDKLQM ENT
1.00 P. berghei ortholog NALSTFEKGEFNKLQM
100 P. chabaudi ortholog XXXXXKXXXXXKKXX  p ¢
P .yoelii ortholog CTLLATKKKHHHAKL alci
paru
m_PF11_0212
L IFGLLLLNLLINVIFILCNIKRKNKFLKRQLCSNELKHLKYKND
NMIRKGILNYKYKYKYRFFYIIIKKNYSNKIKRKNKIKQIGVMENINNINDNNKWRCLSS
SNHISSNMMGN-—————— TEFYENVYINYLKDYIIDEKE-————————— KAMEKNIVKDEE

QKKDKIYFPNSNNMLNAKDIENVIHERIRKEEENLFEFLKSVNERYNLNCTLRVVGGWVR
DKFLNINNDDIDITVDNMKGAEFCNYIKEYIKEKENKNFNFGITIKINSDQSKHLETSSEN
LENFQVDIVNLRNEKYTEESRIPEIVIGTPEEDALRRDF TVNSLFYNLKNKKVEDYTEKG
IFHLKNHIISTPLEPLATFLDDPLRIVRCIRFCGFFNFFLEKSIFNVLKNEDIKKAFTKK
ISKSRLSSEIVKIFSAKCKNVILSLTLLNYSSYSSKIFQLPSNYFVKDEELFEKLKKKD—
—~KINKGIVTPAQHYHTNDSVHDQHVDNLNDLNCVSSNNNINNKKIHLONVENSNICNNSS
NIISSNDLIQNKVNNVS—-———————————————— EQSDINKEDENNQCNNVMNVQONNDKQ
NFEQKWLFDGLSYLKFFKEIEKNNLLKETENNLDYK
ENMNYIQLCLFLLPLKNHFLYIKNG-KTEYVVEYIIRESLKFPLKYSKFCVHIFEGFTHL
YNLYKTIDVLNFLKNKNYQEEHNIQIKGQTVLCLKKIGDKWNFVEFLIFYIFHKFNELNKN
YITSITTNNICLSDFVAKLYRYIFKFNLQESYNMKPFLKWPDIKHNFPNISPNQINEVYE
QIIKFMAIHGENEKECIEYLKQHFT—K

>P_reichenowi_ortholog

RLNKFIKRKLCDNELTHLKYEYD
NMIRKGILNYKYKYRYRFFYIIIKKNYSNKIKRKNKIKQIGMMENINNINDNNKWRCLSS
SNNISSNMMGN-—————— TEYENVYINYLKDYIIDEKE-——-—-——-—— KAMEKNIAKDEV
QKKDRIYFPNSNNMLNVKDIENVIHERIRKEEENLFEFLKSVNERYNLNCTLRVVGGWVR
DKFLNITNDDIDITVDNMKGAEFCNYIKEYIKEKENKNENFGIIKINSDQSKHLETSSEN
LENFQVDIVNLRNEKYTEESRIPEIVIGTPEEDALRRDEF TVNSLFYNLKNKKGEDYTGKG
IFHLKNHIISTPLEPLATFLDDPLRIVRCIRFCGFFNFFLEKSIFXXXKNEDIKKAF TKK
ISKSRLSSEIVKIFSSKCRNVILSLTLLNYSSYSSKIFQLPSNYFVKDEELFEKLKKKD—
—~KINKAIVTPAQHYHTNDSVDDQHVDNLNDINYVSSNNNINNKKIHIQNVENSNICNNSS
NIISSNDLIQNKVNNVS-—=—=—=—————————— EQSDINKEDKNNQCN---NVQNNHKQ
NFEEKWLFDGLSYLKFFKEIEKNNLLKETFNNLDYK
ENINYIQLCLFLLPLKNHFLYIKNG-KT--VVEYIIRESLKFPLKYSKFCVHIFEGFTHL
YNLYKTIDVLNFLKNKNYQEEHNIQIKGQTVLCLKKIGDKWNEVFLIFYIFHKFNELNKN
YITSITTNNICLSDEVAKLYQYIFKFNLQESYNMKPFLKWPDIKHNFPNISPNQINEVYE
QIVRXXXXXXXXXXXXXXXXXXXXXXXX

>P_gallinaceum_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:0.0:0.0:0.0:0:0.0.9.0:0.0.0.9.0.0.0:0.0:0.0.0.0.0:0:0.0:0.0.0.0:0:0.0:0.0.¢
Di0:0:0:0.0:0:9:0:9.0:9.0:9:9:0:0.0:0.0:0:0:0:0.0:0.0:0.0:0:0.0.9.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0:0.6.¢

XXXXXXXXXXXXXXXNIKETIENLISTTIRKEEEDLFEFLTNVNEKYNLKSTLRVVGGWVR
DKFLRISNDDIDITVDNMKGADFCNYIKEYIKEKENKNFNFGITIKINSDQSKHLETSSEN
LFNFQVDIVNLRNEKYSEESRIPEIVIGTPEEDALRRDF TVNSLFYNLKNKKVEDYTKKG
IFHLKNKIICTPLDPLSTFLDDPLRIIRCIRFCGSFDFCLEKSIFNVLKNEDIKNSFSKK
ISKSRLSSEITKIFSEKCKNIVLCLTLLNYSSYSSKIFKLPLEYFIKDQENLKKNKKKD—
—KINKSI

:0:0:0:0.0:0:0:0:9:0:0.0:0:0:0:0:0 C Lt bt bt bty WLFYGLNYVKFFKEIE-HNLTKEVFHDLQYK
ENVNYIYICLFLLPLKNHFYYIKNS-KTEYVVEYIIRESLKLPLKYSKFCVNIFEGFIHL
YHLYKNIDLLNFLKN-NIDQKNNLHIKSDIVLFLKKVGERWNIIFFIFYIFHKYNEINKN
YLA-FTINDIYPSDFVKKLYQYILENNLONSYKIKPFLKWPDIKNNFPRISSNQINEIYE
QIIRFMCIHGENKKECIEFLKEHFK--K

>P_knowlesi_ortholog
MSSLGAPAQIPPLTLLLFLALFLLLVETTTVKGVGRNTSCTLLATKKKHHHAKLFFGWKN
NHMNLLGEKKIINCTRGLFFINANRRSHHLGGRSNIKRF —————————————— NLHRYST
DEAYVSYLKKYVVDDKKLGQVAREVVPNGQEGNLAPD-—
——GVLQIEELIKERIRKEEEELFAFLQOKVNETYKLQSTLRVVGGWVR
DKFLGISNDDIDVIVDNMKGSEFCNYIKEYIKEKEKKNENFGIIKINSDQSKHLETSSFH
LENFQVDIVNLRNEKYTEESRIPEIVIGTPEEDALRRDEF TVNALFYNLSSRRVEDYTKRG
ILHLKNKVICTPLDPYTTFLDDPLRIIRCIRFCGVENFLVEKSIFDVLKNEHIMKAFKKK
ISRSRLSTEILKIFSKRCENIVLSLTLLNYSSYAKEIFSLPQNIFVKNEEVFEQPRRKGD
—~KLNRKADHLPA ——-GDALLPGSTVPGSTKKLHVGGDT ——————-——
QONGGIHHEEGHGQGTFVNGSSRGDSK
MDRMINTLETGAYSNPEESPQTNGDGETDWCAEGLQYVKFFKDMEKNNLLRESFPGLDYH
ENLNNVQLCLYLLSLKNHHVHVKKGGKTEPVVDFIIRESLKFPLKHGKFCVQIYEGFSSL
YKLYKNMDVENFLKNSTCDGNKNAHITGDIVLFLKSVGEKWDLLLLIFFIFHKYKEVNKM
FVT-TITADVYLSDFAKKLYQYILKNKLQTAYNVKPFLKWPDIRHNFPQLSPNRIGEVYE
QIIRFSCIHGENEAKCIEFLKDHFK—E

>P_vivax_ortholog

P.0:0:0:9:0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0:0.0:9.0.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0:0.9.0.0 4

EEAYLSYLHKYVVDDRELARS--GGVSKGQQGHPPPD——
——GALQIEELITKTMRKEEEELFAFLQKVNETYKLQCTLRVVGGWVR
DKFLGISNDDIDLTVDNMKGSEFCNYIKEYIQEKEKKNFNFGITIKINSDQSKHLETSSEN
LFNFQVDVVNLRNEKYTEDSRIPEITIIGTPEEDALRRDF TVNALFYNLNNRRVEDYTRRG
ILHLKNKIICTPLDPLSTFLDDPLRIIRCIRFCGVENFFLEKSIFDVLKNEQILKAFKKK
ISRSRLSSEIVKIFSQRCANIVLSLTLLNYSSYAKEIFSLPGNYFVKDEEVFERPRRKGD
~KVNKKGDP-PA-——————————————— GGGLLPGSTAPGGKKKLHVGGGDPQEVREEIN
HEETHNAPINDEANGATPNGSLDSTGMQNGNVRPANGGIHRGEGLAQGALANSPPRGDSK
VGGMTNALEAGGHFQPGESAQLSADGETDWCAEGLQYVKFFKDIEKNNLLRETFPELDYQ
ENVNNVQLCLYLLPLKNHHVYVKKGGKTEPVVSFIIRESLKFPLKHGKFCVQIYEGFSSL
YKLYKNMDVEFNFLKNSTCDGKRNAHIIGDIVLFLKSVGEKWDLLLLIFFIFHKYKEVNKM
FAT-TITAEVYLSDFAKKLYQYILKNKLQAAYNVKPFLKWPDIRHNFPQLSPNRIAEVYE




QIIRFSSVHGEDEAKCIEFLKDHFK--K

>P_chabaudi_ortholog

MN-—————————————— FFSVENFYTILIIIIVCHKNKGNALSTFKKVFDRLOMFVGAKR
NYNIL-KKKNFLYYTKKAFYISPKNISNNKHONFNVIKEF--KRWHSCEEKYNKQFKIFTT
NNLMNNEKMT - ————————— YDKEYLSYLKGYIINGKDLDLSENGSSICQAENNKKDGE-

77777777777777 PIWDIETVIDKAVTQRELELFEFLMKVNEQYKLDTTLRVVGGWVR
DKFLNISNDDIDITVDNMKGSDFCNYIKEYIKDKENKNEFNFGITIKINCDQSKHLETSSEN
LENFQVDIVNLRNETYTEESRIPEIAIGTPEEDALRRDFTINSLFYNLKNKKVEDYTKNG
THHLKNQIISTPLNPLTTFLDDPLRIIRCIRFCGYFDFNLDQSIFDVLKNEDIKKSENKK
ISKSRLASEIIKIFSHKCKNIVLSLTLLNYSNYSEEIFKLPSDYFIQNEEVEFEKMKKKKN
HKIEDH-WY ETNGVVNKRVHLFEDSKE—--IDKN
LDKSIDEYVGHKDSSK—————————————————— DDNKIESLENLK-—————————— DDR
NIENDWLFEGLNYVKFFKDIEKSELLKQILCDLDYK
ENINYIHMCLFLLPLKNYYIYIKKGVKTEYVIEYIIRESLKFPLKYSKFCVNIYEGFTHL
YKLYKNINVLEFLKDNN-DKKTNLNIKGDVVIFLKNVGDKWDLLILIFYIFHKYNELNKN
FIN-IITNDIYLSDFAIKLYQYILKNGIQKSYNIKPFLKWPNIKHHFPNIASNRINEVYE
QIIHFTCIHGEKEEECIEFLKKHFNEPE

>P_yoelii_ ortholog

MN-—————————————— FFSVFILYIILIITIIICHKNKGNALSKFERVLDKLOMLIRVKR
TYNIF-KKNSFLNYTKKVFYISPKTI-NNKNINLNITKL--KKWNNENGKYNKQFKIFTT
YNKMGDEKMGDEKMGDEKMIYDKEYMSYLKKYIINEKDLEQSETGNLIYQKEDDNKNDEQ
NNTNNNNN—--—--—— NIYDFEKMIDKAITHRELELFEFLIKINETYKLNTTLRVVGGWVR
DKFLNISNDDIDVTVDNMKGSDFCNYIKEYIKDKENKNENFGIIKINCDQSKHLETSSEN
LENFQVDIVNLRNEKYTEESRIPEISIGTVEEDALRRDFTINSLEYNLKNKKIEDYTKNG
IFHLRNXIISTPLNPLTTFLDDPLRIIRCIRFCGYFDENLNKSIFDVLKNEDIKKSENKK
ISKSRLASEIIKIFSHKCKNIVLSLTLLNYSNYSKEIFKLPTDYFVQNDEIFEKMKKKKN
HKIDNHSYY DTNEMVNKRVHLFEDSKE-~--VHQN
VEKSISEYINDEDNNR-—————————————— TYLNKNGDRNGENAKSQNDDKNDDKNDDK
NIENDWLFEGLNYVKFFKDVEKSELLKQIFYDLNYK
ENINYIHMCLFLLPLKNYYIYIKKNIKTEYVIEYIIRESLKFPLKYSKFCVNIYEGFTYL
YKLYKNINVLELLKDDN-DKKTDLNIKGDVVIFLKNVGDKWDLLILIFYIFHKYNELNKN
FIN-IITNDIYLSDFVIKLYQYILKNDIQKSYNIKPFLKWPNIKHHFPNINPNRINEIYE
KIIQFTCIHGEKEEECIEFLKNHFNNPE

>P_berghei_ortholog

MN-—————————————— FFPVFILYITLIIIIICHKNKGNALSTFEKGENKLOMFVRVKR
NHHILKKKKNFLNYPKNVEYISPKTI-SNKNRNLNIIKF--KRWIICDEKYNKQFKLEFTA
YNKMA-—————————————— YDNEYMFYLKKYIINEKELELSGTGNSIYQKEDDDDDDDN
NKNDEQNNTNK--—-YIYDIEKMIDKAITHRELELFEFLMKINETYKLNTTLRVVGGWVR

DKFLNISNDDIDITVDNMKGSDFCNYIKEYIKDKENKNEFNFGITIKINCDQSKHLETSSEN
LENFQVDIVNLRNEKYTEESRIPEISIGTVEEDALRRDFTINSLFYNLKNKKVEDYTKNG
IYHLRNKIISTPLNPLTTFLDDPLRIIRCIRVCGYFDFNLDQSIFDVLKNVDIKKSENKK
ISKSRLASEIIKIFSHKCKNIVLSLTLLNYSNYSEEIFKLPRNYFVQONDEIFEKMKKKKS
HKIENH-WY DIVEMENKRVHLLENSKE-—--VHKN
MEKSINEYVNNKDNSSI-————————————— TYLNKS——-—— ENLKNQ-——————— NDDK
NIENDWLFEGLNYVKFFKGIEKSKLLKQIFYDLNYK
ENINYIHMCLFLLPLKNYYIYIKKNIKTEYVIEYIIRESLKFPLKYSKFCVNIYEGFTYL
YKLYKNINVLKFLKDDN-DKKTDLNIKGDVVIFLKNVGDKWDLLILIFYIFHKYNELNKN
FIN-IITNDIYLSDFAIKLYQYILKNDIQKSYNIKPFLKWPNIKHHFPNITPNRINEIYE
KIIQFTCIHGEKEEECIEFLKNHFNNPE

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

6% 33% 14% 24% 10% 9% 8%



H PF13_0090

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum PF13 0090 RDDFIRILYEFRFIY

1.00 P. reichenowi ortholog RDDFIRILYEFRFIY

1.00 —_— P. gallinaceum ortholog RDDFIRIIYDFRFIY
1.00|_7 P. knowlesi ortholog REEFIRIIYDFRFVY

P. vivax ortholog REEFIRIIYDFRFVY

PN P. chabaudi ortholog REDFIRILYEFRFIY
-E.ss P. berghei ortholog REDFIRIIYDFRFIY

P .yoelii ortholog REDFIRIIYDFRFIY

= ALIGNMENT

>P_falciparum_PF13_0090

MN-———————————— VLDVLKRWEFI-—————— LVFFMLQRFFEFKSKITKKSFIIFGLPSS
GKTSIIYFFKLGYLITTVSTLFINEENFKINLKIEKDDTKEQNYDITFYEVGKNCSYNLI
KEYSDISNDVIYIVDSVQKGNLSEARDDFIRILYEFRFIYRKCKFLIFMNKQDSNGCLSS
QEIINFFALPKDLLIRCNFISCSTLSGQGLKEGLEWLL-YYNLPFYNNELNCID-RRTAT
KHLEL-—

>P_reichenowi_ortholog

XXXXIIYFFFIGYLITSIDTLFINEETFKINLKIEKDDTKDLNYDITFYEVGKNCSYNLT
KEYSDISNDVIYIVDSVQKGNLSEARDDFIRILYEFRFIYRKCKFLIFMNKQDSNGCLSS
QEIINFFALPKDLLIRCNFISCSTLSGQGLKEGLEWLL-YYNLPFYNNELNCID-RRTAT
KHLEL—

>P_gallinaceum_ortholog

MN-———————————— IFEVLKKCSQ-—-—-— FVFFMFLRFFSLKP--TRKNLIIFGLPSS
GKTSIIYFFKLGYLITTVRTFLINEECFTITLKTDKDNFEEKKFKVKFFEVGSDCSENLI
KEYSEISNDLIYIVDSSQKGSLREARDDFIRIIYDFRFIYRRCKFLIFLNKQDSNGCLKS
EEIINYFSLPKELLFRCKFISCSTLSGEGLKEGLDWLLFYYNLPVYSHELNTLDRRRTAR
KHLTL—

>P_knowlesi_ortholog
MYEQKYVPARLQGNEVFPYFTKKFIYLFIYLFFLFILYRLFSLKDP-TKKKFIIFGLPSS
GKTSIIYFFKLGYLITT--NTFHQRRKFQRENQNRONTLGERNYEVTFFEVGTDCSYSLI
KEYADISNDMIYIVDSTHRSALSEAREEFIRIIYDFRFVYRKCKFLIFMNKQDSNGCLPS
DEIINYFALPKELHFRCKFFSCSTLSGQGLKEGLEWLV-STNV-FFDTNDDAVE--RSER
TEFYNY—

>P_vivax_ortholog
MYEQKYLPAQMEGNELFPSFTKKXXXXXXXXXXXXMLYRLLSLKDP-TKKKFIIFGLPFS
GKTSIIYFFKLGYLITTVRTLFINEESFSVKIKTDENSLDERNYEVTFFEVGTDCSYSLI
KEYADVSNDVIYIVDSAHKSALSEAREEFIRIIYDFRFVYRKCKFLIFMNKQDSNGCLPS
EEIISYFALPNELRFRCKFFSCSTLSGQGLKEGLEWLV-NTNV-FVDKNDDAVE--RSGR
TEFYNY—

>P_chabaudi_ortholog

MN-———————————— IFEFIKKHFM-————— FIFFMIYRFEFNIKYP-IKKKFIIFGLPSS
GKTSXXXXXXXXXXXXXVKTYFINEEKFTLKINRDKNHNEEKNYEINFYEIGHNCSYNLI
KEYADISDDVIYIIDSIHKDKLCECREDFIRILYEFRFIYRKCKFLIFMNKQDSNGCLKP
EEIINYFALPNELQYRCKFIPSSTLSGQGLNEGLEWLL-NYNI--FSEKEDIMERRK--—
KLYDY—

>P_yoelii_ ortholog
Di0:9:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.9.0.0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0.0.0.¢
XXXXXXXXXXXXXXXXXVKTYF INEEKFTLKIKNDKNHDEEKNYEINFYEIGHNCSYNL I
KEYADISDDIIYIVDSIRKDKLCECREDFIRIIYDFREFIYRKCKFLIFMNKQDSNGCIKP
EEIINYFALPNELQYRCKFISSSTLSGQGLNEGLEWLL-NYNV--FSEKEEIIERRK-——
RLYDY—

>P_berghei_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:9.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0.0.0:0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0.0:0.0:0.0.¢
KX XXX XXX XXX XXX XXX VKTYF INEEKF TLKIKNDKNHNEEKNYEINFYEIGHNCSYNLV
KEYADISDDIIYIIDSIRKDKLCECREDFIRIIYDFREFIYRKCKFLIFMNKQDSNGCLKP
EETIINYFALPNELQYRCKFISSSTLSGQGLNEGLEWLL-NYNV--FSEKEEITIEQRK--—
KLYDY—

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

20% 1% 9% 9% 8% 28% 28%



H PF10_0321

= PHYLOGENY AND PEXEL/VTS

‘ 1.00 P. falciparum PF10 0321 RSQELRILSENCCVK

1.00 P. reichenowi ortholog RSQELRILSENCCVK

1.00 P. gallinaceum ortholog KTQELRLLSENCCVK
100 P. knowlesi ortholog KSQELRVLSENCSNK

P. vivax ortholog KSQQLRVLSENCCNK

Py P. chabaudi ortholog KAQELRKLSENCCIK

1.00 P. berghei ortholog KAQELRRLSESCCIK
P .yoelii ortholog KAQELRKLSENCCIK

= ALIGNMENT

>P_falciparum_PF10_0321

MLKHVFFCY--—-— RWRAEYGWV--KSRLNFLCGASCYSSNINMDKIIDENKYEYIKNLR
SQELRILSENCCVKKVDDVIIWSEICRHSIEKYNSFKYFDALLLLSSFDKMNIVDKSLYK
TFSDVFIKQISYLKPEHFILLINLYCRVNIFPRVLFTEIFHGIIKYCNKLYPDEYVNLLT
CFANLKIANKDLIKTLCKSIIKNINLEDYIHLTNIVGALRSLEITDDIFYYVIDQKQLKE
LKFLTVQEIFDFIKKIKLLQYSWKLYEQDLMKEFLFKVYNFKNEKDVDQLDDPFVCLNFL
VSKGLLQGNNNTNIKKKNNNKKNNNNKKNNNNKKNNNNNNDNNNDNNNNDNNNNNDNNNN
NDNNNNNSSSDFIDDINCGGANFLVALSKWCANQVYHYPSRSTKRPTSYQLIKLYELMKE
FNIHNSDFIEKAIYRFVITRGGLENNRDKMEFKPTSYQKGR-KYIFTKDPQ———————-—-—
7777777 IDHINY-----EKNKEHSYSHHYNLKDHTTDYEQQNMHYQTYDYNDEHNMNQQ
KTLSEKHKRIKLSMEKKTQNKK-ETHSNSRYCNFKLRQRPKRIKNSPAPIKV

>P_reichenowi_ortholog
—RWRAQYGCG--KSKLNFLCGALCYSSNINMDKIIHENKYEDIKNLR
SQELRILSENCCVKKVDDVIIWSEICRNSIEKYNSFKYFDALLLLSSFDKMNIVDKSLYK
TFSDVFIKQISYLQPEHFILLINLYCRVNIFPRVLFTEIFHGIIKYCNKLYPDEYVNLLT
CFANLKITNKDIIKTLCKSIIKNINLFDYIHLTSIVGALRSLEIADDIFYYVIDQKQLKE
LKFLTVQEIFDHIKKIKLLQYSWKLYEKDLMKEFLFKVYNFKNEKDVDQLDDPFVCLNFL
VSRGLLQGNNNTNGK KKNNNNDDDNNNNDNNNN
DNNNNNSSSSDYIDDINCGGANFLVALSKWCANQVYHYPSRSTKRPTSYQLIKLYELMKE
FNIHNSDFIEKAIYRFVITRGGLENNRDKMEFKPTSYQKGRKKYIFTKDPQ———————-—-—
7777777 IDHINY--—--EKNKENSYSHYYNLTDHTTNYEQKNMHDQTNDYNDEHNMNQQ
KTLSEKLK.

>P_gallinaceum_ortholog

IKNLK
TQELRLLSENCCVKKINNVIIWSEISRNAIEKCNNFKYFDALLLLSSFDKMNILDKNLYK
SFSDVFIKQINYLEPRHFILLINLYCKADIFPRVLFIQVFHSIIKYSSKLYPDEYVDLLT
CFANLKIVNKDLIKTLCKSIIKNINLFDYLHLCSIVGCLRSLDISDDVFYYVLDEKQLKE
LKFLTVQELYDNLKKIKLLTYSWEIYEKDLIKEFLFKQKNFKNEKDXXXLDDNIKCLNXX
Di0:0:0:0.0:0:9:0:0.0:0.0:9:9:0:0.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0.0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0:0.0.¢
DNNNNNSSSSDYIDDINCGGANFLIALSKWCANQVYEYPSRSAKRPLAFQLIKLYELMEE
KKVENYDF IEKAIYRFVISRGGLENNRDKMVKPVSYQKGR-KYIFTKDPXXXXXXXXXXX
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:9.0:0.0:0.0:0:9.0:0.0:0.9:0:9.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢

>P_knowlesi_ortholog
MIRWAKSIVGVKPKGWRVSRKWVPLPTEQRRLFGSSTPPDEVT-RKIIIESNYGHIKQMK
SQELRVLSENCSNKKIRDVVLWSEISRNAINRCDEFKYFDALLLLSSFEKMNLADDNLYK
TFSHVFVKQINHMEPRDLILLINLYCRANLFPRVLFVQVFHAIVRYCSKFYPEEYVDLLT
CFASLNISNVDLIRTLCKSMVKNVNLFDYSNLCCIVGCLRRLDVNDDVIYYVFDEKQQKE
LKLLTTQELFDLMKKVKLLKYSWELYEKDLLEEFLNRIDNFQGVKDVNQLEDPFVCLNFL
VSK
7777777777777777 QCVRNNFLFALSKWCASHVYEYPSRSAKRPLAYQLIMLYQLMKE
HDVKNYNF IEKAIRRFVISRGGLAVNRDKMIKPVSYQKGR-KYIFAEDPL——————————
EEARTAEVDASSD—-—-— HTLDQPTGHDSYVQEGISHRMSQSDGY---TSPHSYADTEEP
NPMTEKKRSIMLSLGKTTECKKPSMYSRGRHFNFKLRQRPKCVKNAPVPVET

>P_vivax_ortholog
MIGWAKSIVGAKPNGWRAPRRWLPTGGERRRLFGSSSPTDELT-KKIIIESNYGHIKQLK
SQQLRVLSENCCNKKIRDVVLWSEISRSAINRCDEFKYFDAVLLLSSFEKMNMADDHLYK
TFAHVFVKQINHMEPRHLILLINLYCKANLFPRVLFVQVFHAIVRYCSKFYPEEYTDLLT
CFASLNISNGDLMKTLCKSMVONVTLFDYNHLCCIVGCLRRLGVQDDVIYYVLDEKQQKE
LKLMTTQELFDCMKKVKLLKYSWELYEKDLLEEFKNRIAKFQGEKDVNQLEDPFVCLNFL
VSK
7777777777777777 QHVTKNFLIALSKWCASHVYEYPSRSAKRPLAYQLIMLYQLMKE
HDVNNYHF IEKATIHRFVVSRGGLAVNRDKMAKPVSYQRGR-KYVFARDPLEGGGTAEVGA
TEVGAAHVDASSD-———— RLADQPTGEDFYLHEGIAHRMGEDDGYDGHTPPQRYAHPEEP
PPMTEKQRATIALSLGEGTERKKPSTHSHGRHFNFKLRQRPKRVKNAAVPVDM

>P_chabaudi_ortholog

MYAPFVTST TNDNIILKRNYEEIKNLK
AQELRKLSENCCIKKISDVIIWSEICRNAIKKSDEFKHFDALLLLSCFDKMNLLDKSLYT
HFSDIFIKHINNFEPRHLILLINLYCKVNIFPRILFIEVFHAIIRYSPKLYPNEYVDIFE
CFAKYEIANKDLISTLCKSIIKNINLFGYTDLCSIVGSLRSLKINDDVFFYCIDEKQLKE
LKMSTCQELFDYINKIKLLKYSWELYEKDLIKEFLNRINDFKNGNDINQLHDPFICLNYL
ISK
7777777777777777 NIIXNNFLLTLSMWCANQVYQYPSRSAKRPLSYQLIKLYQIMKE
HNVENFDF IEKAIHKFVISRGGLATNREKITKPVSYQKGR-KYIFAPDPL— ——-NAD
SEDTNKYIDSSNEEET--HQNEQLAYSNMYQGNDNDFDSIEQDSYNENANEHIKHNSN-—
—ILTOKQRLINLSLEKKTENKK-ETYSNSRHCNFKLROQRPKRIKNQPISDQK

>P_yoelii_ ortholog

MCAPFVTCT TNDNIILKRNYEEIKNLK
AQELRKLSENCCIKKISDVIIWSEICRNAIKKSDEFKHFDALLLLSCFDKMNLLDKNLYT
HFSDVFIKNINNFEPRHLILLINLYCKVNIFPRILFIEVFHAIIRYSSKLYPSEYVDIFE
CFAKYEIANKDLISTLCKSIVKNINLFDYTDLCSIVGALRSLKINDDVFFYCIDEKQLKE




LKMSTCQELFDYINKIKLLKYSWELYEKDLIKEFLNRINDFKNGNDINQLHDPFICLNYL
ISK
7777777777777777 NIISNNFLLTLSMWCANQVYQYPSRSAKRPLSYQLIKLYQIMKE
HNVENFDF IEKAIHKFVISRGGLATNREKITKPVSYQKGR-KYIFTPDPL—~————— NTY
SEDTNKYIDSSNKTENIINKNEQLDYSNMYQENDKDLDIIETESYNDNTNEHIKYNSN-—
—ILTQKQRLINLSLEKKTENKK-ETYSNSRHCNFKLRQRPKRIKNQPIPDQK

>P_berghei_ortholog

MYAHFVTCT TNDNIILKRNYEEIKNLK
AQELRRLSESCCIKKISDVIIWSEICRNAIKKSDEFKHFDALLLLSCFDKMNLLDKILYT
HESDIFIKNINNFEPRHLILLINLYCKVNIFPRILF-EVFHAITIRYSSKLYPNEYVDIFE
CFAKYEIANKDLISTLCKSIVKNINLFGYTDLCSIVGALRSLKINDDVFFYCIDEKQLKE
LKMSTCQELFDYINKIKLLKYSWELYEKDLIKEFLNRINDFKNGNDVNQLHDPFICLNYL
ISK
7777777777777777 NIISNNFLLTLSMWCANQVYQYPSRSAKRPLSYQLIKLYQIMKE
HNVENYDFIEKAIHKFVISRGGLATNREKITKPVSYQKGR-KYIFTPDPL— —-NAY
SEDTNKYIDSSNKTENIPNKNEQLAYSNMYQGNDKDFDLTETYSYNENANDHIKYNPN-—
—ILTOKQKLINLSLEKKTENKK-ETYSNSRHCNFKLROQRPKRIKNQPIQDQK

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

11% 37% 15%

P. vivax

16%

P.

chabaudi

20%

P. berghei

20%

P. yoelii

20%



B PF14_0614

= PHYLOGENY AND PEXEL/VTS

100[ P. falciparum PF14 0614 ITKNERILDEYENIN
|_|-_ P. reichenowi ortholog IIKNERILDEYENIN
1.00 10 b gallinaceum ortholog IIKNERILDEYENIN
1.00 P. knowlesi ortholog LLR--RIIKEESGTK
P. vivax ortholog LLR--RIIKEENGAK
1.00 P. chabaudi ortholog LFK--RLMQEQNDNT
_@ P. berghei ortholog LFK--RVLQEQNEDI
P .yoelii ortholog LFK--RVLQEQNEDI
= ALIGNMENT
>P_falciparum PF14_0614
MNILNLFICCLSITLLKF-IEWEQYNY-DCVVAINKKNS-—--— IIKNERILDEYENIN-
NSENEEDE YEDYLDDKGSNEFEQVNYKYLDYVNFTIVKSQSTYQ

HAVNELFVFLGSQYSTDEKIVVHVKLIDILSLLFVHYRDNLSNFEHIINSFQDRNKLMNS
VEGEYFREFIDERDNYIFDVKNTYYNSQYVNKE-KETILNKKKTIYEIFQKNWKTDGYRF
YSVKNKKKYYYPRKINLDEPRKRKHKKKKKQKNIKCVNMVCKPLKIEYKSLNKPVNSPVD
DNTDVKTMKGEQHIKGQAEDKN-HVVQGIENVQQEKKEIMDRIDIQNEIQNQVONDIENE
IEYELK NDDNNNNIEESD-——————————————— VMK
SYKNQICNADENRTSNV-GYVRENSIGPGIAYRMRKDFFLKDSSFNVITLINSITSNRDN
KVVTKLHEGLTKLGITTIEHLIRYTNILAIFFSYDIFDELYLQIKLVKEYFGLIKYKPNI
LDTEE--NEYVVGKKTFYGKYNMIDDEVFVSPNCLSAYCKLKSVWMONRNITVKVEKSTT
NSLKIMMLGDIGQGFEEEKNFDVQNIYNFMGFNELKSTVQSMKKWHLENNADEFVINLGDN
IPNDGSYNFIGNFQWHRLMRELFVFKKKSEKQVHKDLGTNTLSAESIANFYNDKIKEMNE
GNYEN--———————— HINYYNDKNLHKIKAQNENNEKENLNDNSIKMNNAKGTSSKINDL
QONVSNTNPYKIEVVDHTKLVESNTSINEKEEKSISSVE-ERANLYEDDEENDEEEDSNEF
ASEAIPFYSVLGEKDYFYFPSEQIQEHYSKRIPGYFMPNNYYCVNYDEFTYNPVKKNVNGD
EDDDDDEEEEEGDSGTDRKVKTQEKFRASFIFIDTWALMVGFPIIRNYRAFREQFNWLSK
TLYESAKKSDWIFVVGHHPLISSGRRSDNYSYEEHSFHDIIRDFLENYHVDAYFSAHDHL
MEYIKFGSVDLFINGSSSRVLFDNSSM-GRGYFGKIIGKLYPLSCYVLKTIHTGLKPKGC
NINRYSKWYNKSDIGFSTHKLTKDELVTQFISSRTGKPLSEKIITKNKKHERKKEFYDLDG
FAEDRIKELEKKIIDFSVNNPDLINYKIQEFNENIEKLNLIIKKLKTKEEKEIFKELIQM
NNLIFDVSDHLDNVPIEKLKIMSELVSKYNIFFNKELAGFIVAALERAIQ-ME-——-————
7777777 RKKPHSSDENGSLND---EDKNLIELIESLGYQPEEFLQKYESMTSEQKVALK
NKIGRNISLEDYVNRIKFYVEKKKKEKE-KNGNEQEEAEEETEVVEEIDELKEMEKKRKE
SEGDITGEDENEIKEEQKDNEKEDETYEEYLDESQYNDEEIPLV-—--KQVHKDFKKLAN
QEKKLSEQKYILLMLASMRKFDIKKYALNLSTKKERIKDVITSNYLSNIEPRKTFFQLCI
ELPPDIKRIINNFGGVGKRLPFFNFINKLYDEIIKLKDSLNRISR-

>P_reichenowi_ortholog
MNILNLFICCLSITLLKY-IEWEQYNY-DCVVAINKKNS-—--— IIKNERILDEYENIN-
NSENEEDE YEDYLDDKGSNEFEQVNYKYLDYVNFTIIKSQSTYQ
HAVNELFVFLGSQYSTDEKIVIHVKLIDILSLLFVHYRDNLSNFEHI INSFQDRNKLMNS
VEGEYFREFIDERDNYIFDVKNTYYNSQYVNKE-KETILNKKKTIYEIFQKNWKTDGYRF
YSVKNKKKYYYPRKINLDEPRKRKNKKKKKQKNIKCVNMVCKPLKIEYKSLNKPVNSPVD
DNTDVKTMKGEQHINGQAEDKN-DVVQGIENVQQEKKEIMDRFDIQNEIQNQVONDIENE
IEYELK NDDSNNNIEESD-————————=—=—=——— VMX
SYXNXICNADENRX--—--XXXXXNSIGPRIAYRMRXDFFLXXISFNVITPYNSITSNRDN
KGVTKLHEGLTKLGITTIEHLIKYPTILAIFFSYDIFDEWYLQIKLVKEYFGLIKYNINI
LDTEE--NEYVVGKKTFMGKYNMIDDEVFVSPNCLSVYCKLKSVWMONRNITVKVEKSTT
NSLKIMMLGDIGQGFEEEKNFDVQONIYNFMGFNELKSTVQSMKKWHLENNADFVINLGDN
IPNDGSYNFIGNFQWHQLMRELFVFKKKSEKQVHKDLGTNTLSAESIANFYNDKIKEMNE
GNYEN-————————— HINYYNDKNLHKIKAQNENNENKNLNDNS IKMNNAKGTSSKISDL
ONVSNTNPYKIEVVDHTKLVESNTSINEKEEKSISSVE-ERANLYEDDEESDEEEDSNEF
ASEAIPFYSVLGEKDYFYFPSEQIQEHYSKRIPGYFMPNNYYCVNYDFTYNPVKKNVNGD
EDDDDDEEEEERDSGKDRKVKTQEKFRASFIFIDTWALMVGEFPIIRNYRAFREQFNWLSK
TLYESAKKSDWIFVVGHHPLISSGRRSDNYSYEEHSFHDIIRDFLENYHVDAYFSAHDHL
MEYIKFGSVDLFINGSSSRVLEDNSSM-GRGYFGKIIGKLYPVSCYVLKTIHTGLKPKGC
NINRYSKWYNKSDIGFSTHKLTKDELVTQFISSRTGKPLSEKIITKNKKHERKKFYDLDG
FAEDRIKELEKKIIDFSVNNPDLINYKIQEFNENIEKLNLIIKKLKTKEEKEIFKELIQM
NNLIFDVSDHLDNVPIEKLKIMSQLVSKYNIFFNKELAGFIVAALERAIQ-MEG-—-—-—
7777777 KKTHNSSDENGSLNE---EDKNLIELIESLGYQPEEFLOKYESMTSEQKVALK
NKIGRNISLEDYVNRIKFYVEKKKKEKEKKNGNEQ-EAEEETEVVEEIDELKEIEKKRKE
SEGDITDEDENEIKEDQKDNEKEDETYEEYLDESQYNDEEIPLV----KQVHKDFKKLAN
QEKKLSEQKYILLMLASMRKFDIKKYALNLSTKKERIKDVITSNYLSNIEPRKTFFQLCI
ELPPDIKRIINNFSGVGKRLPFFNFINKLYDEIIKLKDSLNRISR—

>P_gallinaceum_ortholog
MNILNLFICCLSITLLKY-IEWEQYNY-DCVVAINKKNS-—--— IIKNERILDEYENIN-
NSENEEDE YEDYLDDKGSNEFEQVNYKYLDYVNFTIIKSQSTYQ
HAVNELFVFLGSQYSTDEKIVIHVKLIDILSLLFVHYRDNLSNFEHI INSFQDRNKLMNS
VEGEYFREFIDERDNYIFDVKNTYYNSQYVNKE-KETILNKKKTIYEIFQKNWKTDGYRF
YSVKNKKKYYYPRKINLDEPRKRKNKKKKKQKNIKCVNMVCKPLKIEYKSLNKPVNSPVD
DNTDVKTMKGEQHINGQAEDKN-DVVQGIENVQQEKKEIMDRFDIQNEIQNQVONDIENE
IEYELK NDDSNNNIEESD-————-———=—=—=——— VMX
SYXNXICNADENRAPNVXXXXXXNSIGPRIAYRMRXDFFLXXISFNVITPYNSITSNRDN
RVLLNYMKGLTKLGITTIEHLIKYPTILAIFFSYDIFDEWYLQIKLVKEYFGLIKYXXXX
XXXXXXXXXXXXXKKTFMGKYNMIDDEVEVSPNCLSVYCKLKSVWMONRNITVKVEKSTT
NSLKIMMLGDIGQGFEEEKNFDVQONIYNFMGFNELKSTVQSMKKWHLENNADFVINLGDN
IPNDGSYNFIGNFQWHQLMRELFVFKKKSEKQVHKDLGTNTLSAESIANFYNDKIKEMNE
GNYEN-————————— HINYYNDKNLHKIKAQNENNENKNLNDNS IKMNNAKGTSSKISDL
ONVSNTNPYKIEVVDHTKLVESNTSINEKEEKSISSVE-ERANLYEDDEESDEEEDSNEF
ASEAIPFYSVLGEKDYFYFPSEQIQEHYSKRIPGYFMPNNYYCVNYDFTYNPVKKNVNGD
EDDDDDEEEEERDSGKDRKVKTQEKFTASFIFIDTWSLMMGEFPIIRNYRSFREQYNWLGK
TLYESAKKSDWIFVFGHHPLFSSGRRSDSFSYEERSFHEIIRDFLFTYKVDGYFSGHDHL
MEYINFGKLNLEFVNGSSSRIIFDDSKM-SRGYFGKFLGKIYPISCYVLKTVHRGLKPKGC
NINRYSKWHNKSDIGFSAHKLTKNEFITEF INGRNGKPLSHKIVIENKKQERIKFYDLEG
YANNRIKELEQRIIEFASKNPALVKYKIEEFKENTEKFNLIMEKLKTEEEKKIFKNLLEFL
NNLVFDISEHVINVPIEKLKIMSQLVSKYNIFFNKELAGFIVAALERAIQ-MEXXXXXXX
XXXXXXXXXXXXXXDENGSLNE---EDKNLIELIESLGYQPEEFLOKYESMTSEQKVALK




NKIGRNISLEDYVNRIKFYVEKKKKEKEKKNGNEQ-EAEEETEVVEEIDELKEIEKKRKE
SEGDITDEDENEIKEDQKDNEKEDETYEEYLDESQYNDEEIPLV----KQVHKDFKKLAN
QEKKLSEQKYILLMLASMRKFDIKKYALNLSTKKERIKDVITSNYLSNIEPRKTFFQLCI
ELPPDIKRIINNFSGVGKRLPFFNFINKLYDEIIKLKDSLNRISR-

>P_knowlesi_ortholog

MNITKYLLITLPLILLKYPLLKELSNHGNLFVRNNIRGA-—--— LLR--RIIKEESGTK-
7777777 EGEKEEDRE--—--—---YEEYLENKGSNEFDKVKYKYMDYVNEFTIYKSSKKYK
HLLNESLVFLGSQYSTDEKLTFHVKLIDILSLLFVHYKDNLSTFDHVLSSFQDRNKLMNS
IENEFFREFIDERDNYIFEVKNMYYKVDAQDEE-KERILRKKKTIYEIFLRNWKNDGYRF
YSMNNKKKDY IPKKID—-—-— HKKKKKNETQYTLQCRSLVSSP-————————=————— QD
SD—————— KGKGR-NATSSDNGLSIPSGVPKIRVKQONQ———-— DSADKMLSHVEEDVDEE
TLEEIEQGEMGNKNRMEERTCVGQKEEQEEEQEENAEDKSDELYDQDVYEDDANQQALLE
SYNKQICHASEYNQGKSASMNTYRNGIPGVTYKMRKDFFLNGSSLNVITLINAITSNRDN
ATVTELHEALKKLGIKTFDHLVRYTNIIGIFFSYDIFDELYLQIKLVKEYFGLIQKKKND
FDIVEKVKKIKLKKRKAYGEYKMSDDEMEFVPPNCLSAYCMLKSVWMRNRNVIMKIERTSS
NSMNFMMLGDIGQGFEEEKDFDEQNMLNLIGFNELKSTVQAMKDWHEFANNADFVINLGDN
VPNDGT INYMENFQWHNLMKELFVFKKRSEQEISSMFGDNKLTKQS IKDF YNEKVKEMQD
YNSGQIGKEEKTDEKKDEK--KDEKKEEMKKKTKKKK————
——-RSGTNEQNKENV-----VESPSN-~----EEDLSVYDNDRKKLYQFD~---DEEESDEDF
—-EAIPFYSILGEKDYFFFPSEQIQEHYSYRIPGYFMPNNYYCVNYDEFTYNNVGYK—--—
777777777777777777 GIINQEKFRASFIFIDTWSLMVGFPIIRNYRSFREQFNWLSK
TLYESAQSSDWIFVIGHHPLISSGRRADNYSYEEHSFHDILRDFLENYNVDGYFSAHDHL
MEYIKFGNIDLFINGSSSRVMEDNSTM-GRGYFGKVIGKLYPVTCYILKTIHRGLKPKGC
SVNRYSKWSNKADIGFSTHKLSKDEF ITEF INGRTGKPLSHKIVLKNKKSERKKFYNLDG

YVDDKIHELEKKIEEFKQKNPELIKYKIEEFNENIRKLNKIMKTLKTKEEVENFKELLEFL
NNLIFDVSEHLSGMTVEKLRSMHALAVKYSIFFNKKIVNHIVVALEKAVQ-SENDESDNE
YEEIDEEVAEMRLKEKQKKQND---EKKSL-EIIETLGYNPEQFLEKYDSMTKEEKNLLK
EKVGKDVTLEDYVNRIRLYVEKKN--——

—~QMSSEDIGEVALV----KDVHKTHQKFVF
MEKALSEQEYILMMLSALKIHDKNKYALNMSTKRENLKTIASSNFLYKIENHKTFFQLCI
ELAPDIKRIISNLGGVGVRLPFFKLMTKLYDEIMNLREGLDRVAK-

>P_vivax_ortholog
MNITKYLLIILPLILLKYPSRKGLISHDNVLLRSNIRGA-—--— LLR--RIIKEENGAK-
7777777 EKEKEEERE----—---YEEYLONKGSYEFDKVKYRYMDYVTFTIHKSSKKYK
HLLNESLVFLGSQYSTDEKLTFHVKLIDILSLLFVHYRDNLSTFDHVINSFQDRNKLMNS
IENEFFREFIDERDNYIFEVKNMYYKVDHKNEE-KEKILSKKKTIYEIFLKNWKNDGYRF
YSMNNKKKVYIPKKID--—-— HKKKRKNETQYSLQCRNLVSSP-—————————————— QD
SE-————— EGKKEPNGKGPDKGSSTPSEETNSKEKQNQ————— GADAKKLSHVEDDVEEE
THEEVEQGKKGDTNKTEEAASAGKK----DAQEENAADESDELYDHDVYEDEANREALLE
SYNNQICHASEIDQGGSSPLSRYTNGIPGVTYKMRKDFFLNGSSEFNVITLINAITSNRDN
ATVTKLYEALRKLGITTFDHLVRYTNIIGIFFSYDIFDELYLQIKLVKEYFGLTQKKKSD
FALVEKVERKKNKKRKAYGEYKMSDDEMEVPPNCLSAYCNLKSVWMRNRNVIVKIERTSS
NSMNFMMLGDIGQGFEEEKDFDVONMLNLMGFNELKSTVQTMKDWHFKNNADFVINLGDN
VPNDGAMNYMENFQWHNLMKELFVFKKRSEQEINSMMGHNPLTKQS IKDF YNEKMKEMKD
D YNNRQV EDQEMKKKKKKSKKKK—-——
——~KSANNEGKE-——-—-—-— VDSSSS————— QEDFSHYDNDRKKLYQFD—---DEEESDENF
—-EAIPFYSILGEKDYFFFPSEQIQEHYSYRIPGYYMPNNYYCVNYDEFTYNNVGYK—--—
777777777777777777 DIISQEKFRASFIFIDTWSLMVGFPIIRNYRSFREQFNWLSK
TLYESAQNSDWIFVIGHHPLISSGRRADNYSYEEHSFHDILRDFLENYNVDGYFSAHDHL
MEYIKFGNIDLFINGSSSRVMEDNSNM-GRGYFGKVIGKLYPVTCYILKTIHRGLKPKGC
SVNRYSKWSNKADIGFSTHRLTKDEF ITEF INGRTGKPLSHKIVLKNKKSERKKFYNLDG
YADDRIDELEKKIKEFTLNNPDLIKYKIEEFNENMRKLNLIMKTLKTKEESENFKELLFL
NNLIFDVSKHLSGMTSKKLRSMHALAEKYSIFFNKELVNHLVVALEKAVQ-SENSQSDNL
NEEIDEEEAERRLKEKQKKQNE---EKKTL-EVIETLGYKPEQFLEKYDNMTKEEKDLLK
EKVGKDVTLEDYVNRIRIYVEKKN-———
EAGH---AEEANVQQGGSGERSSDGSS—---DGSSESSGEVALV----KDVHKTHQYFMF
KEKALSEQNYILMMLSALKIHDKNKYALNMSTKKEDLKSIASSNFLYNIENHKTFFQLCI
ELAPDIKRIISNLGGVGLRLPFFKLMNKLYDEIMKLRDGLDRIAK—

>P_chabaudi_ortholog
MNISKFFLIFLPLVLFKYPANNELINY-NVILKYDVKD—-—--— LFK--RLMQEQNDNT-
7777777 EGDKDENHE--G-----YSIYIKSHGTNEFDKVKHKYADYVRFSIFKSKNIYT
HIFNELLVFLGSQYGTEEEIVVHVKLIDLLSLLFTHYRDNLSKFSHILNSFQDRSKLMNS
VESEFMNEFINERNNYIYEMKNAHSSSDNKDGEWIEAVVNKKNMLYDKFLKEWKNDGARF
YSTHNKKKAYIPKKVF ————— LNKQONYIPDFESMEHVDLVCKPI————-———=—=——— TD
SDTDENLIE--——-—— EFEDKELNT NEENE
NSDSSNKTDGSD-
77777 VCKSESKYDKKTKNNKONKKVKPGVIYKMRNDFFLSDASLNVISLISSITSNEDN
KVVKKLYTGLKKLGITTFDNLVRYTNIIGIFFSYDIFDELYLQIKLVKEYFGLIPKNNDE
LSIVS--KSKHLSKIKVYGKYNMTDDEMFVPPNCLSAYCKLRSVWMQONRDENFKIEKDDS
NSINFMMLGDVGRGITKENSYDEEQMLKLIGFNELKSTSNAMKDWHE TNNADFVINLGDN
VPDVDELDYLKNFEWHKIIKGLF TFKKKTEDEPEDDSYLYPDTNDSMHEFYKEVEKQMNN
ENKEKTNQQDDTSTTPVNNYTDKNESNNNSENNNGENEHINDNTKDPNIDKNKTTK-—-—
KEGTD-—-—
—-DTIPFFSIFGEKDYFYFPSEQIQEHYTKRIPGYFFPNNYYRVNYDEFVYNNKEKN---—
777777777777777777 GV--QEKFRASFIFIDTWSLMIGFPIIRNYRSFREQYNWINT
VLLESAKESDWIFVVGHHPFISSGRRSDNYSFEELSFHNILRNFFFYYNIDGYFSAHDNL
MEYIKFGSLNLFVNGSSSRVLEDKSTMMGRGYFGKMVGSIYPVACYILTTLHSGLRPKGC
DISKYSKWSNKFDIGFSTHKLSKDEFVTEFINSRTGKPVSQKIVIKNKKYKRRHFYDLEG
YADNGIKQFEKQIHEFSSKHPNFIKYKIEEFKENDKKLNIIINNLKSQEEKDAFKSLMEFL
NNLIFDISNHLSNISFKQLKLMCYLANKYHTFFNKKLVTFLVEELKNAIQNMDEDTANE—
777777 LLNE--NENEKIQPNDNMSEGMEIIELIEALGYKPDEFLEKYNAMTQEEKDALK
EQLGNDVPLEDYINRVKMYSHKKK-——————————— LSAEELQEFEENEENIQIADAPDE
SK-D-—————————— DNTDSQTGDNNH—-—————— QENKDEIDDIMNAPNEVHKNNKALVE
KEKNLNEHEYSLLLLSSLKSYDEMKYSLNILSKKEIIKNEAHPYGLYYIEKHKTFFQVSL
ELCPDIKRIIANLGQVGTKLAFYDYINNLYNKIMDLKNSLDKIAIF

>P_yoelii_ ortholog

MNISKYFLIFIPLVLFKYPANNELINY-NVILKYDVKD—-—--— LFK--RVLQEQNEDI-
7777777 KDDNDESGEEGGEESEEDSNNLENRGTNEFDKVKYKYADYVREFSIFKSKNIYT
HIFNELLVFLGAQYGTEEEIVVHVKLIDILSLLFIHYRDNLSKFGHILNSFQDRSKLMNS
VENEFMKEFVNERDNYIYEVKNAYNKSDDNDDEWIETVLNKKNMLYDKFLKEWRVDGSYF

YSTHNKKKTYLPKKVE ————— QTKQONY IPDFENMEHVDLVCKPT —————————————— sD
SDTAEKGTE-———-—— EYKDKELDT-——————— NEHNE--——-- QTNSEKEQNSNDNVSET
KMHKEE SSDSSNKADESN———————————— e

77777 MCKSESKYIKKTNSNKQIKKGRPGVIYKMRNDFFLSDASLNVISLINSITSNEEN
KIVKKLYTGLKKLGIITFDNLVRYTNIIGIFFSYDIFDELYLQIKLIKEYFDLIPRNNDE
LSIVS—-KAKNISKIKVYGKYNITDDETFVPPVCLSAYCKLRSVWMONRDFNFKIEKSSS
NSINFMTLGDIGRGFKKENSYDEEQMLKLIGFNELKSTSNAMKDWHAANNADE I INLGDN
VPEVDELDYLKNFEWHKIIRELFTFRKQNEDEQKNVTDPYAITKDNIQEFYKEVEKQMNT
TNVEDTNQHNDISTTSLKNYTDDNEGNNDSENNNGFSEYISDNTKDENIYKNESTE-———
KEETY--——
—-DSIPFFSIFGEKDYFYFPSEQIQEHYAKRIPGYFFPNNYYRINYDFVYNNKEKN-———




777777777777777777 GV--QEKFRASFIFIDTWSLMIGFPIIRNYRSFREQFNWINK
ALLESAKESDWIFVVGHHPFISSGRRSDNYSFEELSFHNILRNFFFYYNIDGYFSAHDNL
MEYLKFGSLNLFVNGSSSRVLFDKSTMLGRGYFGKMIGSIYPVACYLLTTIHSGLRPKGC
DISKYSKWSNKYDIGFSTHKLSKDEFVTEFINSRSGKPVSQKIVLKNKKDKRRQFYDLDG
YANDRIKQFEKQIYEFSSKNPNFIKYKIEEFKENDKKLNIIMNNLKSEEEKDAFKSLMFL
NNLIFGISSHLSNISFEQLKLMCYLANKYRTFFNNKLITFLGEELKMAVQEMEEKGANEA
QLNSNDMVNTNENENENIQPNDQTLEAEQTMELIETLGYKPDEFLEKYNAMTQEEKDTLK
EKLGNDVSLEDYINRIKMYIHKKN-—-— —-—-LSAEELKEYEENEENIKIEEVPDE
——QENKDEINDIINAPNEVHKNYKELVE
KEKKLTENEHALLMLSSLKTYDEMKYSLNILSKKEVIKEESYPYGLHYIEKHKTFFQVSL
ELCPDIKRIISNLGKVGTKLAFYDYINNLYNKIMDLKNSIDKIAIF

>P_berghei_ortholog

MNISKFFLIFIPLVLFKYPANNELINY-NVILKYDVKD-—-—-— LFK--RVLQEQNEDI—
7777777 KDDNDENDE--GDEEDEYYSYLKNRGTNEFDKVKYKYAEYVRFSIFKSKNIYT
HIFNELLVFLGAQYGTEEEIVVHVKLIDILSLLFTHYKDNLSKFGHILNSFQDRSKLMNS
VENEFMNEF INERDNYIYDVKNAYNKSDNNDDEWIETVLNKKNMLYDKFLKEWRIDGSNF

YSIHNKKKTYLPKKVF -——--QNKQNYIPDFENMEHVDLVCKPI-— --SD
SAIDEKSAE-—————— KYEDKELNI———————— NEQNE-————— QSNSKKEQTGNDNVSET
KMHKEE SSDSSNKTDESN- -

77777 VCKSENKYIKKTNNNKKIKEERHGF IYKMRNDFFLSDASLNVISLINSITSNEEN
KIVKKLYTGLKKLKITTFDNLIRYTNIIGIFFSYDIFDELYLQIKLIKEYFGLIPRNNDE
LSIVS—-KSKNVSKIKVYGKYNITDDEMFVPPVCLSAYCKLRSVWMONRDENFKIEKYSS
NSINFMTLGDIGRGFKKENSYDEEQMLKLIGFNELKSTSNAMKDWHASNNADEFVINLGDN
VPEVDELDYLKNFEWHKIMRELF TFRKQDEDEEKNDADSYSITKDNIQEFYKEVEKQMNN
TNTDDKNQHNDISTTPINNYTDGNEGNNNSENNNGFREYINDNTKDYNIYKNETTE—-——
KEETY-—-—
—-DSIPFFSIFGEKDYFYFPSEQIQEHYAKRIPGYFFPNNYYRINYDEFVYNNKEKN——-—
777777777777777777 GV--QEKFKASFIFIDTWSLMIGFPIIRNYRSFREQFNWINK
ALLESAKESDWIFVVGHHPFISSGRRSDNYSFEELSFHNIIRNFFFYYNIDGYFSAHDNL
MEYLNFGPLNLFVNGSSSRVLFDKSTILGRGYFGKMVGSIYPVTICYLLTTIHSALRPKGC
DI-KYSKWSNKYDIGFSAHKLSKDELVTEFINSRSGKPVSQKIVIKNKKDKRRKFYDLDG
YTNDKIKQFENKIYEFSSKNPNFIKYKIEEFKENDKKLNIIMNNLKSEEEKDAFRSLMFL
NNLIFGISSHISNISFDQLKLMCYLANKYRTFFNKKLIKFLGEELKIAVQKMEVKTTINET
PHNSNEILNT--NENESIQPNDPTMKVEQIMELIDTLGYKPDEFLEKYDAMTQEEK-ALK
EKLGNDVSLEDYLSKVKMY ITHKKK-———-—-————— LSAEELKEYEENEENIKIAEVPDE
SKED-—————————— DNTNSQPEDTID-—————— QENKDDINDIINAPNEVHKNYKELVE
KEKKLTENEHALLMLSSLKTYDEMKYSLNILSKKEVIKEEAHPYGLYYIEKHKTFFQVSL
ELCPDIKRIISNLGKVGTKLAFYDYINNLYNKIMDLKNSIDKIAIF

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

0% 0% 12%

P. vivax

12%

p.

chabaudi

15%

P. berghei

14%

P. yoelii

14%



B MAL13P1.68

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum MAL13P1.68 = -—-—---- RDLIDGVYDT

1.00 P. reichenowi ortholog = ----- RDLIDGVYDT

1.00 P. gallinaceum ortholog = —-—---- RDIIDGEDIT
1.00 P. knowlesi ortholog SGILYKDLIDGEGDP

P. vivax ortholog SGILYKDLIDGEGDP

100 P. chabaudi ortholog SGILYKDLLDGEGDP
599 P. berghei ortholog SGILYKDLLDGEGDP

P .yoelii ortholog SGILYKDLLDGEGDP

= ALIGNMENT

>P_falciparum_MAL13P1.68
MVYFKR--—-FFFHKRHRILSIFNSYFFMKKQLLN--—-NLNKILFISLNSYFL-KLLFS
KNTYIYYLQEK-KNSYLEKKYRPDTPYKKTE - ———-—-———————————— RDLIDGVYDT
7777777777777 VEEGDTVYIHYQGKTTNDFRIIESTFKSIIPPKIIAGHYDQKHIKATI
YEMVIGMKKNTRRECIIPPYLAHPNHFPTQPLIYEIDVVRIVKKNAQNKTTLQKLEVKLE
KIIDTICSYF

>P_reichenowi_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9.0:0.0.0.0:0.0:0:9.0:0.0:0.0:0:9.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0 ¢
7777777777777777777 RDLIDGVYDT
7777777777777 VEEGDTVYIHYQGKTTNDFRIIESTFKSIIPPKIIAGHYDQKHIKATI
YEMVIGMKKNTRRECIIPPYLAHPNHFPTOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXKXXXKXXXX

>P_gallinaceum_ortholog

XXXXIFHLEEKR-STYLEKKYRSDTPYLKTE-—————————————————— RDIIDGEDIT
- ——VEKGDIVYIHYQGKTTNDFRIIESTFKSIFPVKITAGFYDQKHIRAT
YEIVIGMKKNTRRQCIIPPHLAYPYHFPNQPLIYEIDVVKIIKKNSQKETFLQKMKMKIE
NIKIAISEYF

>P_knowlesi_ortholog

MRSLARRWGTFFKYYDRGKVSFRSFYFAGKKQFFI-— ——HLFFISLNSYFVKKYLFS
NTSTVFHLEGKGVDAYLEKKYKSDKPYIKTE SGILYKDLIDGEGDP
7777777777777 IEEGDIVYIHYQGKTTNDFRIIHSTFNSIIPPKIRAGQYDKKHIRAT
YEIVIGMKKHTRRQCIVPPHLAYPNHFPSQPLLYEIDVVKVVKKNSQGKTFIENAEKKIE
QIKSFISSFF

>P_vivax_ortholog

MRSFARR-GTFFKYYDRGKLPFRSFHFGDKKQFIT-————-— HLFFISLNSYFVKKYLFS
NSSVVFHLEGKGADAYLEKKYKSDKPYVKTE-————————————— SGILYKDLIDGEGDP
7777777777777 IEEGDIVYIHYQGKTTNDFRIIHSTEFNSIIPPKIRAGQYDQKHIRAT
YEIVIGMKKHTRRQCVVPPHLAYPNHFPSQPLLYEIDVVKVVKKDSQGKTF IEKVEQKID
QIRSVISSYF

>P_chabaudi_ortholog
MINLINR-FIFFKLDNTIKYSHKICLENNRKKQILTKFHDFCNIFFVSLNLYIVKKYILS
KNTRISYLEDRG-HAYLQKKYRTDTKF-KNR-————————————— SGILYKDLLDGEGDP
7777777777777 IEEGDTVYIHYQGKTTNDFRIIQSTFTSIIPPKIKAGIYDKKHIKAT
YEIVIGMKKHTRRQCIVPPHLAYPNHFPNQPLIYEIDIVKVIKKGEEHDTLLERIKRNAN
YLKTAITSFF

>P_yoelii_ ortholog

KXXKX XXX XXX XXX XKXKKY SHKICLENRRKKQIF TKEFHNFCNIFFVSLNLY IVKKYILS
KNIRISYLEDRG-DAYLQKKYRTDTKFLRTR-————————————— SGILYKDLLDGEGDP
7777777777777 IEEGDIVYIHYQGKTTNDFRIIQSTFKSIIPPKIKAGVYDKNHIKAT
YEIVIGMKKHTRRQCIVPPHLAYPIHFPNQXXXXEIDIVKVIKKGKENDTLLGRIKKNVN
YLKSAITSXX

>P_berghei_ortholog

KXXKXX XXX XXX XXX XKXKKCSHKICLENRRKKRIFTKEFHDFCNIFFVSLNLY IVKKYILS
KNIRISYLEDRG-DAYLOKKYRTDTKFLRTK-————————————— SGILYKDLLDGEGDP
7777777777777 IEEGDIVYIHYQGKTTNDFRIIQSTFKSIIPPKIKAGVYDKNHIKAM
YEIVIGMKKHTRRQCIVPPHLAYPIHFPNQPLIYEIDIVKVIKKGEENDTLLERIKKNVN
YLRTAITSFF

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

58% 27% 6% 5% 1% 11% 13%



H MALS8P1.93

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum MAL8P1.93 LNKCKRFLTDLFIKL

0.99 P. reichenowi ortholog LNKCKRFLTDLFIKL

1.00 P. gallinaceum ortholog LNKCTHFIVNLFLKI
1.00 P. knowlesi ortholog LLKCKRFLKNLFIEL

P. vivax ortholog LLKCKRFLKNLFIQL

100 P. chabaudi ortholog LNRCKNYIKELFVRL
a7 P. berghei ortholog LNKCKKYIKELFIRL

P .yoelii ortholog LNRCKKYIKELFIRL

= ALIGNMENT

>P_falciparum_MAL8P1.93
MVKKDNIWVLCKLYLDEKNTQLNKLQEDDIFKIIQNSNTPLFVLIKEEFDKNALIFYGKI
FKTILFNPFSIIFANLELRIFIIKTSNKFKKEIEILTKFVTVCD-YLKVEILYIGVTLNK
CKRFLTDLFIKLKIEENIPCIMKEFENCS

>P_reichenowi_ortholog
MVKKDNIWVLCKLYLDEKNTQLNKLQEDDIFKIIQNSNTLLSVLIKEEFEKNALIFYGKI
FKTILENPFSILFFPLKCRIFIISTNNIFKKEIEILTKFVTVCD-YLKVEILYIGVTLNK
CKRFLTDLFIKLKIEENIPCIMKEFENCS

>P_gallinaceum_ortholog
MMRKDNIFLLMKIYLNEASLNLKKNYEDDVYNYISGNNVPLKLNVNKEKIKNSLIFYGKI
KKILIFKIFTIIFNRKSLRIFIIRTYNKYKREVSLLTREFVTICDD-IRVKILYSGITLNK
CTHFIVNLFLKIGLIINIVCIFK-—————

>P_knowlesi_ortholog
MARKDYVWVLCKFYCGKKRGVVSKKQEEEIFKILESSNLPLTVMIKEEFDRKATMLYGKI
YKSLIFSRFLVIFANLRLRLFIIRTSNKFKQDISQLAQFVTLCDDYLDVQVLYIGVTLLK
CKRFLKNLFIELKIEENMPIIMKELER-S

>P_vivax_ortholog
MARKDHIWILCKFYCGNKRGVVSKKKEEEVFKILESSHIALPVLIKEEFERKATMLYGKI
YKSLIFSRFFVNFANLRLRLEIIRTSNKFRQEISLLTQFVTLCDDSLDVQILYIGVTLLK
CKRFLKNLFIQLKLEENIPLIMKELEH-L

>P_chabaudi_ortholog
MVKKDSVWILCRLHCSDNENFANKNEKNNIIKILONSNIPLSSLIKEEYEKRGSILFGEI
FKSIIFSRFLVIFTHLNLRIFIIRTSNRYKNEIALLSQFVTMCDNYFSVQLLYIGVTLNR
CKNYIKELFVRLEIEEFIPSILK-—————

>P_yoelii_ ortholog
MVKKDSIWILCRFDYFDKENFANNNEQNKILKILONVNIPLSSIIKEEYEKKGLILFGEI
FKSIIFSRFRVIFTNIKFRIFITIRASNKYKNEISLLSQFVTICDDRFSVQLLYIGVSLNR
CKKYIKELFIRLKIEESIPLILK-—-—-——

>P_berghei_ortholog
MVKKDSIWILCRLHCSDKEDFANKNEQNNIFKILONANIPLSSLIKEEYEKKGSILFGEI

FKSIIFSRFLVIFTNLKLRIFIIRASNKYKNEISLLSQFVTICDDYFSVQLLYIGVTLNK
CKKYIKELFIRLKIEESIPIILK-——-——

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

0% 5% 1% 1% 4% 4% 4%



B PFLO805w

= PHYLOGENY AND PEXEL/VTS

1,00 P. falciparum PFL0805w NVEEIRNLEQYKLEL

1.00 L P. reichenowi ortholog NVEEIRNLEQYKLEL

1.00 P. gallinaceum ortholog NVEEIRNLEQYKLEL
0.9 P. knowlesi ortholog NVEEIQNLEQYKMEL

L P. vivax ortholog NVEEIQNLEQYKMEL

073 P. chabaudi ortholog NVEEIKSLEEYTLEL

1.00 P. berghei ortholog NVEEIKSLEEYTLEL
P .yoelii ortholog NVEEIKSLEEYKLEL

= ALIGNMENT

>P_falciparum_PFL0805w
MNILLKYHLSYIFFFVHLIVINIKCKEINNNLVNDEKDSINNLEEPSPFHILKKKNSNNI

ENHSNKINNIFKNN-———————— YSYSYSYSLLDNSLYDNKYESDFFPQKKNNKINEEKY
KGTHGTNFAIINEHMNE IHNDMLGQNE

777777 ILSNELDTTKDIIKEEH---—-—--VKNKKIKNHSFYMNKENEKKKFLDNTFPE
NK ENNKNKRNSKFIEENDLNSSGENYF

ENDKFIEIEYPIKNK---DIDEYEEGINRNHKEEDNKNRTYHSNGEDSIKSLNFIKYMNM
DKEKKGKKKSYNRKKKENYNNDNYNINDSD---LINVLKQGDYSPDCDTCNKNINGHMNK
GRGIRRRMYDRNYYKDEFNLRDALPINKTHYSMLLKSDDDTIIKEKNENDVDDIITKEKRK
ENL-KEVYNDKKNNYLSLKYLGLGYDIIMGNPEGDPTLNVDPGFRGPVLQINLKEISLNS
YDNHKNDDNHMNDDIHKNDDNHMNSDNHKNDEYHKNDEYHKNDEDHNDDNYDNHADGDKR
SKERKSKIQTTNESMKPWVIPEHSCSQSK———————- NVEEIRNLEQYKLE--L-——---—
7777777 LSDVKVSTPSSFPYSFSASAEFKNALKKLKVONNVIFLMKIYCLRYYTGIPIT
TTSYKFSENFKNALSKLPKYFDGLREDSKCSYEYYINKLNSPECEENVNKWMLFFKLHGT
HVAYEIYLGGKIIIKININKEEYNKMKENNINVKTFENIYFHKMGLSSAFQKEAQKILNK
FRISKHIAILGGNPGLNVNNTSFFEKWVHSINTNSMPIRTKLLPFSFFMDDNDMIQAYKD
ALIFYGLTYGLQLFGQEKYNHNIISVGEYLEKCTQKLYAGPPPGLLTCPIGTTILMGFSI
NLNFYKNKYLSSTNGITLCEPMKESCSGNGFEKNYSDIRIFALCTNKPEFDFITQVVQQGE
APKISASCPGELVILFGFALMKGIGSSSANKIDIYPCRTGQNSCEAVLONHKFKQSMIYL
ACVDKTTNGLEYLQTYSKTKNLGDVISDKYKSDGYLNFSCPONNTLVEFGESLEFHTNFQA
TRNNFLNCSKYTNICEISGIGINTHLSFFRSDKHSLAITALCRSHGANNLVE

>P_reichenowi_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0.0:0:9.0:0.0:0.0:0:0.0.9.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0.0.0.¢

.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0.9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0.0.9.0.0 4

P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0.0:0:0.0.0:0.9:0.0.0.0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0.9.0.0 4

p.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0.0.0.0:0.9.0.0.0.0:9.0.0.0:0.9.0.0.4
XXXXXXXXXXXNESMRPWVIPEHSCSQSK———————— NVEEIRNLEQYKLE--L-——--—
7777777 LSDVKVSTPSIFPYSFSASAEFKNALKKLKVONNVIFLMKIYCLRYYTGIPIT
TRSYKFSENFKNALSKLPKYFDGLREDSKCSYEYYINKLNSPECEENVNKWMLFFKLHGT
HVAYEIYLGGKIIIKININKEEYNKMKENNINVKTEENIYEFHKMXXXXXXXXXXXXXXXX

D.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0.0:9.0.0:0:0:9.0.0.0.0:0.0.0:0:0.0.0.0:0.9:0.0.0:0.9.0.0.0.0.9.0.0 4
P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.:9.0.0 4

P.0:0:0:9:0.0:0:0:0:0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0.9.0.0.4
.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9:0.0.0:0:9.0.0.0.0:9.0.0:0.0:0.0.0:0.0:0.0.0.0.:0.0.0.0.0.¢

>P_gallinaceum_ortholog

MRKLIEFFISHL-—-LYFFIKNINCEINSNLLNYQKDVTDVTPENFISSNIINEENSYITI
DLNSVNKNKRLKNNYSKLLNNALYNYGNTETLRNVLDKGNNINEK---AKLHEERNFEKE
SRKIGSSFMLINKHNTENDLFKKNENEKYDKLYSEKITEKNCRKIQ--KEKSDKKGFIEK
NDNEVINNSKPNQLTNEASCKNI-——-—-—— SKKKKKTVEPILYKYTDYNSNVGDKI—-—
NSNFKKTQEEKNISLHENYT—-—-— INDENRIKSLKNSREKLNLLFLGNITNDYTGNNYF
EIDKYVKLEYPINNKKKRKINKYAHRDMNQINNKINKKSVENN-————— NNLNFIKYTDD

KNPERKKKIDEENYEDFDLKDALIDDIDNKNI-—————— KSIEDKEKNEHNKNKKPDNTN
NDIYSKLKLNNPDTHLSLKYLGLGYDIIMGNPEGDPTLNIDPGFRGPVLQINLEKINLNN
NNININNNNNNNDSKR
77777777777777 STPWVIPEHSCSQSR-—--—-—-NVEEIRNLEQYKLE--L—-—-——
7777777 LSDVKVSTASIFPYSFSASVEFKNALEKLKVONNVIFLMKIYCLRYYTGIP-T
TTLWKFTDHFKKALNNLPSTFDGLKEGSLCTYEDYINKINTPECEENVNKWIIFFKLHGT
HVAHEIYLGGKIILKMNIDKNEYNKLKENNLSMKPFFNFYFHKMGLSSSFSKQTQSILSK
FNISKNISILGGNPGLDVENSSFFERWVNSIGRNSMPIRTKLLPFSFFMKDPNMIQAYKD
ALTFYGLSYGVRIIDQEKYNNGVLSIGEYLEKCTQKLYAGPPPGLLTCPIGSSLLMGFSI
NLDFYKSKKLSNTIGMISCEQMKESCSGNGFENNYSDTRIWGLCSNNPLEFITQVVQQGE
SPKVTATCPRGLVILFGFALMKGMGSSSANNVDIYPCRTGQTSCSAVLQNSKFKQSMIYV
ACVDRTTNGLEHIQTFSQIKNMGYVVPSKFKEDGYLNFSCPSNNTLVFGFSLEFHTNFPS
TRNNFLYCSKFTNSCEIGGIGINTRLSFFRADMHSLAIIAVCRSHIEXXXXX

>P_knowlesi_ortholog

MRTTVERVLAHLLL-VYLSAHNVKCEISRYFLMHEKY-DDFNLEKFNSSDFLNEEKSYIA
DVNSVGKRKRLONDNGIFAGNPLYGCFNKYALRRNGQYGQONVVNKDRSAKLNVKNEPAKC
NGDTCSSFMLIKAHLPARHTVKK--NEKNHTLCNLQREGRNCKKIPIGEEKMEQAVTINK
HN----YNSNLVDLTRELNKQHMPHGFPEGYSKEKKKNVHTEPSDIQSFTHSERDTASPS
NMKKNPKREEKQIRIHGNSK————— QNELPPNERSKNGRDNMVMLPPYNDSIGYSGGNYF
EKEKFINIKFPIKIS-—-—-— REVAEQNQEMDNEKQIMKKLHKHQAPRNNSDANFAEFTNK
EGEA-—————— DNTENRNKNIVNSKLGEGN---LIGIFKTPYILGRDSFFIKNEMEDLKQ
INSERG--—-NKQYKDFDLRDTLMGETGSITNTQPLGGGTQIMKNKNNVLTHNHNPNYGE
NHA-TYDKVHNPDIDLSLKYLGLGYDIIMGNPEGDPTINVDPGFRGPVLQINIEEMRVNK
DISGDLNGTTSLYGSDIRGGGLPYRESTLMGDYT
IEEHKTK-—————— LTPWVIPEHSCSQSK-——————~ NVEEIQNLEQYKME--L-—-———
7777777 LSDVKVSTPSIFPYSFSASAEYKNAIKKLKVONNVIFMMKIYCLRYYTGIP-T
TTSWRETDNFRNALKKLPRTFDGLKEDSQCSYEYYINKIHTPECEENVNKWMMEFRLHGT




HVAHEIYLGGKIIIKMNMEKDEYNKLKDNNISIKTFFNLYFHKMGLSGGYSKHTQKLVKK
FRTSEDISILGGNPGLNIENSTFFEKWVNSINKNSMPIRTKLLPFSFFMDDPYMIQAYKD
ALTFYGLTYGVQIFDHEKYSHVVLSIGEYLEKCTQKLYAGPPPGLLTCPLGSSLLMGFSL
NLDFYKNKDLSSTNGMASCEQMKESCSGNGFGKKYSDIRIWGLCSEKPLDE ITQVVQQGE
SPKITASCPGNLVILFGFALMKGKGSSSANKVDIYPCRTGQSSCSAVLONNKIKQSMIYT
ACVDKSTNGLGNIQTYSKVKNMGYVNSDKDENDTSLSFACPKNSSLIFGFSLEFHTNESK
TRNNFTGCSKASNTCHISGTRINTKLGFFKPDKYSLAIVAVCSTRRELSLRA

>P_vivax_ortholog
MRTTVERVLAHLLL-VYFSTHNVKCEISRYSLIHEND-DDYNLEKFNSSDFLNEEKSYIA
DVNSVEKSKRLONGNGVFASNPLYGCFNRYALR-SGRYGKDVANQERSAKSHEKKETTKC
AGNTCSSFMLIKAHRAGGHAVKK--NEKNYNLCNLQREERSCEQIPSGKKKVGQAATIKR
HN----YNSNMMDLTRKTDKQHLLHGLPEDYPKEEKKNVHAEPSDLQSFSHFETDTVAPS
NLKKNPKREEKQIRIHGNSRRDEPPQNELPHNEPPONGADDMVVPPSYNDSIGYSGGNYF
EKEKFIQIKFPIKIS——-—- SEAEEQDEEMNNEKEIMKELERQESLHTRSDANFEKYTNK
EGER-- DNAQKGGKNFVNSKLGEDN---IMGIFKNPYSLGSDNFFIKNEMEDLKR
INSERK----DEQYKDFDLRDALMGETGSITNTQPLSGGTQMKENENNALTNS--PNDGE
SHT-AYDKGHNPDIDLSLKYLGLGYDIIMGNPEGDPTINIDPGFRGPVLQINIEEMRVNK
DSNVNANGTTSPYGSGFRGGGLPYRESTLLGDYT
LEEHKPK- —-LTPWVIPEHSCSQSK-— —-NVEEIQNLEQYKME--L-~—
7777777 LSDVKVSTPSIFPYSFSASAEYKNAIKKLKVONNVIFMMKIYCLRYYTGIP-T
TTSWRETDNFRNAMKKLPPNFDGLKEDSQCSYEYYMNKIHTPQCEENVNKWMMFFKLHGT
HVAHEIYLGGKIIIKMNMEKDEYNKLKDNNISIKTFENLYFHKMGLSAAYSKQTQKLVSK
FRTSKDVSILGGNPGLNIENSTFFEKWVNSINKNSMPIRTKLLPFSFFMDDPNMIQAYKD
ALTFYGLTYGVQIFDHEKYSHVVLSIGEYLEKCTQKLYAGPPPGLLTCPLGSSLLMGFSL
NLDFYKNKDLSNTNGIASCEQMKESCSGNGFGKKYSDIRIWALCSEKPLDFITQVVQQGE
SPKITASCPGNLVILFGFALMKGKGSSSANKVDIYPCRTGQTSCSAVLONSKIKQSMIYT
ACVDKSTNGLENIQTFSKVKNMGHVNSDQHEDDTSLSFACPKNSSLVEFGFSLEFHTNFSK
ARNNFTDCSKASNTCEIRGTQINTKLAFFKPDKYSLAIVAVCRARSEVPLRA

>P_chabaudi_ortholog
MTISVKGIFFHLIL-VQLVIYNIKCELSENSYTSKNG-DTHSIEEYSIANLINEEQPHIT
NTNLVNKNGRWKHIYKGLLNNHLYSLGKRPVLQQSP—-—G---NNNINTLEKLNKDNSLIK

HTKGGTNFISIKQNN VVRK
NETELNTNMNNAQFTN-————————————————— TKNSIINSHDHLDEYNKNYIDNL-——
KSVKNHFNAQNLDNSNTDEDDNNYL

EPEKYVPIKYPFDNH-—-————-————— ETNNNSNNIKSNNIYHNEESSKKNDVTEEENYND
NIKP--————— TPCTKNEKACINKTLDTGNEFYLRDVLLDGYKPDVSSYI--NTKKSFKN
KQKEKI--—-IEEFKDFDLIDPLTPNVNEHTSM———-—— NDEEDDNKNSNF ISMKDYDGD
DENPPDEPIPKEDVDMSLKYLGLGYDIIMGNPEGDPLLNVDPGFRAPVIQINITDTGINN
NNDNVEEHEDSQDSHSNTGNIKHS—————— S—— -

——-NKKK---—--- IIPWIIPEHSCNQSK-————-—— NVEEIKSLEEYTLE--L-—
7777777 LSDVKVSTPSIFPYSFSASAGYKNALKKLKIQNSIIFMMKIYCLRYYTGISTT
TNTWEF TNNFRNALNKLPNTFDGLKEDNECTYEYYITKSHSPQCEKNVNKWMTFFKLHGT
HVAHEMYLGGKIIIKVNIEKEEYNKMKETNLDMKTVEDFYFHKMGLSARKNRRIQKF INK
MHGSKTVSILGGHPGLNIDDPSFFEKWINSIDKNSMPIRTKLLPFSFFMDDPNMIKAYND
ALMFYGLTYGIQIFDQQQYNNVEIPIGDYLENSIQQIYHGSPPGLLTCPIGTTILMGEFSL
NLDFYKNQSLNEIIGINPCEQLKESCSGNGEF INKYSDIRIWGLCSEKTLYFIKQVVEQNE
TTKTTATCPGNYVILFGFALMKGIGRSSANAVDLYPCRTGQONSCSAILONQKFKQSMIYT
ACVDKATIGLESLQTFTKVKNLGSVDSNNYQNDGYLDLECPENSTLVFGFAMEFHTNEFQK
ARDNFIKCPKEENTCSIRGIGINTNLFFFKKDKHSLGIVALCRSTSSKMGRN

>P_yoelii_ ortholog
MTISVKDIFFHLIL-VQIIIYNIKCEISENLYTSKSD-DTHSIEEYNVANLINEKQSNIT
NTNLVNQNERLKNSYKGLLNNQLYSLGKRHVLQQSS—-G---NNNINALEKFNKDNSLIK

NPKRGTDFIQIK-HN IINK
NETKLNTNTNNAQFTN-————————————————— TKNSIISSHDHLDKYNKNYIDNL—--—

KNVKNSFIVPILDDSNTDFDDDNYL
EPEKYIPIKYPFDNH--————————— DMKYNSNNIDGNNIYHNEGTYKKSDVTEKGNYNR
NIKH-—————— TTCTKNKKASINKTLDTGNEFDLRNVLLDGYKPDVNNYT--NIKQSFKN
KKKKRV--—-PQKFKDFDLSDALTPNINEHNSI —————— NDGNRNNKNANF ISVKDWDTD

DEISQNEALPKEDVDMSLKYLGLGYDIIMGNPEGDPLLNVDPGFRAPVLQINIKDVDISN
NNDNIELNECSIDSHSNIDDIKHGDNNKTVS-—

MTKWEF TDNFRNALNKLPHTFDGLKEDNECTYEYYISKSHTPQCEKNVNKWMTFFKLHGT
HVAHEMYLGGKIIIKVNIEKEEYNKIKENNLNMKT IFDFYFHKMGLSVKRNKQVQKFEF INK
IHGSKTVSILGGHPGLNIDDSSFFEKWIDSIDKNSMPIRTKLLPFSFFMDDPNMIKAYND
ALMFYGLTYGVQIFDQNQYNNNEISIGNYLEKSIQKIYHGSPPGLLTCPIGSTILMGEFSL
NLDFYKNONLNEIIGINACEQMKESCSGNGEF TNKYSDIRIWGLCSEKQLYFIKQVVEQNE
STKTTATCPEDSVILFGFALMKGIGRSSANTVDLYPCRTGQNSCSAVLONQKFKQSMIYT
ACVEKSTTGLDDLQTFTKIKNLGYVDPNNYQNDGYLDFECPQNSTLVFGFALEFHTNEFQK
ARNNFIKCSKEENTCSIKGVGVNTNLYFFKKDKHSLGIVALCRSTVSKMGKN

>P_berghei_ortholog
MKISVKDIFFHLIL-VQIIIYNIKCEISESLYTSKSD-DTYSIDEYNVANLINEKQSHIT
NTNLVNQNERLNNSYKGLLNNQLDSLGKRHVLQHSP—-GNNNNNNISVLEKLNKDNSLIK

HTKRGAYFITHIKQHN IINK
NETKLNTNTNNAQFTN-————————————————— TKKSIISSHDHLDKYNKTYIDNL--—

KSVKNNFIVPILDDNNTDFDDNNYL
ESEKYIPIKYPFDGH-———-—————— EMKHNNSNVDGNNIYHNEGTNKKSDVTEKENYNG
NIKP-—————— TTCTKNKKESINKTLDTGNEFDLRNALLDDYKPDVNNYT--NIKKSFKN
KKKQRV--—-TEKFKDFDLADALTPNINEHISI———-—-— NDGERNNENANF I SMKDWGTN

DEISQKGTLYKEDVDMSLKYLGLGYDIIMGNPEGDPLLSVDPGFRAPVLQINIKDVGISN
NNDNIELNEGNQDSHSNIDDIKDGDNKKNRS————-—
——-NKKK--——---— IIPWIIPEHSCNQSK-—————-—— NVEEIKSLEEYTLE--L-——---
7777777 LSDVKVSTPSIFPYSFSASAGYKNALKKFKIQNSIIFMMKIYCLRYYTGIPTT
TTMWEF THNFRNALNKLPHTFDGLKEDNECTYEYYISKSHSPQCEKNVNKWMTFFKLHGT
HVAHEMYLGGKIIIKVNIEKEEYNKIKENNLNMKT IFDFYFHKMGLSVRKNKQVQKFEF INK
IHGSKTVSILGGHPGLNIDDSSFFEKWINSIDKNSMPIRTKLLPFSFFMDDPNMIKAYSD
ALIFYGLTYGIQIFDEKQYNHNEISIGDYLEKSIQKIYHGAPPGLLICPIGSTILMGEFSL
NLDFYKNQSLNEIVGINTCEQMKESCSGNGEF TNKYSDIRIWGLCSEKPLYFIKQVVEQNE
ATKTTATCPENSVILFGFALMKGTGRSSANVVDLYPCRTGQONSCSAVLONQKFKQSMIYI
ACVDKTTIGLDNLQTFTKVKNLGYVDPNNYQNDGYLDFECPQNSTLVFGFALEFHTNEQK
ARNNFIKCSKEENTCSIKGVGINTNLYLFKKDKHSLGIVALCRSAASKMGON

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

82% 15% 11%

P. vivax

12%

p.

chabaudi

11%

P. berghei

10%

P. yoelii

11%



B PF14_0239

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum PF14 0239 KELTERNLIEILFDM

1.00 P. reichenowi ortholog KELTERNLIEILFDM

1.00 P. gallinaceum ortholog KELTERNLLEILFDM
1.00[" P. knowlesi ortholog KELIKRNIIEIVFDI

e P. vivax ortholog KELIRRNLIEIVFEFDL

078 P. chabaudi ortholog TEVLERNVVEILFDL

1.00 P. berghei ortholog TELIERNIVEILFDM
P .yoelii ortholog TELIERNIVEILFDM

= ALIGNMENT

>P_falciparum_PF14_0239
MEEQNEEIEKTVEESEE-INEEVYEELFLFASSDNDLVKKESLRIILSLLEEKEFIDHITI
KNNKKYLKTLISSLNSRCKLLTLECLLNLSAQLP-——————————— KELTERNLIEILED
M-————————== MKEEEKIED-NCIDLYIMIISNLTRCKEGVYKVLDINNDSNINIKE--—
——-DNFKVSFFLNKLLYFFFLPIKP-SINKNLSDKYIYVSHVLINISSIKESIVFFKNVAF
LNKISDQILNVERFRAILPFIINLCLNEVIHPYIFHDDCYLFPYVLSYLYTNDYNITKSG
SYNNSNNN--EEINTONIHHIIMNKSSILVSCSVIKSRILIILFYLCNRDYSREKLLSYG
ISDILKNWKSCEKNAEFINDIENVINKLIEGSNSREAIAT

>P_reichenowi_ortholog
RKFYEELFLFASSDNDVVKKESLRIILSLLEEKEFIDHITI
KNNKNFLKTXISSLNSRCKLLTLECLLNLSAQLP-——————————— KELTERNLIEILED
M-————————== MKEEEKIED-NCIDLYIMIISNLTRCKEGVYKVLDINNDSNINIKE--—
—=DNFKVSFFLNKLLYFFFLPIKP-SINKNLSDKYIYVSHVLINISSIKESIVFFKNVAF
LNKISDQILNVERFRAILPFIINLCLNEVIHAYIFHDDCYLFPYVLSYLYTNDYNITKSG
SYNNSNNN--EEINTONIHHIIMNKSSILVPCSVIKSRILIILFYLCNRDYSRXXXXXXX
Di0:0:0:0:0:9:9:0:9.0:9.0:0:9.0:9.0.0.0:0:0.0:0.0:0.0:0.9.6:9.0.0.0:0:9.6.0.0.0.¢

>P_gallinaceum_ortholog
MDMKKEE--DATGESNE-ANENIYEELFSYANSDNEIVKKESLRIILSLLEENELIEYIR
KNNKKCFKIIISNLNSRNKMLSLECLLNLSARLP-——————————— KG-TERNLLEILEFD
M-—————————= VKEEEKYEE-NCIDLYIMIISNITRCKEGIYKILDLKEDTNIDINE--—
——-EKFFVSYYLNKLLYFFFLPIKP-SINKNINDKYIYVSHILINISSIKESSLFFKNVSFEF
LNKISEQILNKDRFRAILPFIINLCLNETTHNYLFHDSCILFPYILSYIYTNNYSLCSNN
IY-NSNNV--EK--SDNIHHIILQKATVLINCSIIKSRIIIILLYLCKKDYSRXXXXXXX
Pi0:0:0:0:0:9:9:0:9.0:9.0:0:9:0:0.0.0.0:0:0.0:0.0:0.0:0.9.0:9.0.0.0:0:9.6.0.0.0.¢

>P_knowlesi_ortholog

MMLIAEEVENAKNAEREPIDASIYNELFSFAASDNEILKKESLKIILGLLDETDMVAYIQ
KNEKKCLKVLISGLNSNYEVVALQCLVNLSAHIP-——————————— KELIKRNIIEIVED
I-———— LRDEEETEAKSHTELYIMLVANLSREKEGIYKILDLP-GEKVKEQEQEE
MKEELAVSYYLNKLLHLFSKPIVPSSINKQITDKYFFISHALINVSSVKECVHFFKSVFL
LNMLSNQMFQEERCAAVLQCVINLCVSELLHPYVFHEDCTLIPRVLSLVYTRQKGSEDNF
SKLSSVQTSQKETNKDPVHHLILNMSTTLTTSTDIKNRVMILLRNLETRDQARQKLRNYG
IEHVLTNWLTYEKNTEIT

>P_vivax_ortholog
MEEEVDEGKKERDKRSSNHDDSLYDELFSLICADKEIVKKEAFKILLGLIDTESMVAYIQ
RNEKKCLKILISGLNSDYEVVALQCLVNLSAHIP-—————————-——— KELIRRNLIEIVED
L= LRDEEEAQERSHTELYIMLVANLSREKAGLYKILDLPEGQKQEGEKQEE
TSRELAVSHYLNKLLHLFSKPIVTATINKQVTDKYFFIAHILINVSSVKECAHFFKSVIL
LNMLSKQOMLQQERCAAVLQCVINLCMSETLHPYIFHEECNLMPRVLSLVYTREKGSNDEF
AALPSIATSQKGANKDSVHPLILDMSTVLTPSTDVKNRVMILLRNLEFSRELARQKLRSYG
VEHVLRNWLLHEKNTGIT

>P_chabaudi_ortholog

~MLIAEELENSKNTPKEPIDVSVYNELFSFAASDNEVLKKESLKIILGLLDEPDLIAYIL
QONSQKSFRIIISSLNSQSKMVALECLLNLSAQIP-— —-TEVLERNVVEILFD
L= IKDEEKYEE-NYIDMYIMIISNLTRCKEGVYKILDITDVNQVYHNT-——
———-FSVSYYLNKLLYFYFQPVQK-SLNKNMTDKYTHVSHILINISSMKESLPFFKNIAF
LNKLCDQILILERCRTFLPFIMNLSLHKEIHEFIFQADCNMFPYLLSYLYTPHTAIEDKN
SI-SGYTV--RP--NKTIHRTIVKKATSLVRCPVIKNRILVILLHLSKDNDTKERIKKYG
ITALLNNWKENENSPDIM:

>P_yoelii_ ortholog

MMLIAEEAENAKNGGNEPIDISVYNELFSFAASDNDILKKESLKIILGLLDETDLIAYIL
ONSKKCFKIITSGLNSQCKMVALECLLNLSAQIP———————————— TELIERNIVEILFD
M-————————= IKEEEKNEE-NYIDMYIMIISNITRCKEGIYKILDISDEGQIYHNT-——
———-—-FSVSYYLNKLLFFYFQPITP-SINKNMSDKYMHISHILINISSIKESMPFFKNVAF
LNKLSEQILILERCRTFLPFIMNLSLHKDIHDFIFQSDCNMFPYLLSYVYSHDTPINEEN
IL-NGV-I--KP--DKSIHKLILKKSTSLVQCSIIKNRILVILLHLSKNNDTREKIKKFG
VIPLLNNWKANEKSTDII

>P_berghei_ortholog

—-MLIAEEVENAKNAEREPIDASIYNELFSFAASDNEILKKESLKIILGLLDETDLIAYIL
ONSKKCFKIIIS-LNSQCKMVALECLLNLSAQIP———————————— TELIERNIVEILFD
M-————————= IKDEEKIEE-NYIDMYIMIISNITRCKEGIYKILDINEEGQIYHNT--—
————-FSVSYYLNKLLFFYFQPITP-SINKNMSDKYMHVSHILINISSIKESMPFFKNVAF
LNKLSEQILILERCRTFLPFIMNLSLHKDIHDFIFQSDCNMFPYLLSYVYTPNTPIDDKK
SL-NGVTT--KP--YKSTIHKVIVKKSTSLVRCSVIKNRILVILLHLSRNNDTREKIKKFG
VVALLNNWKANEKAPDIM

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

17% 14% 8% 8% 1% 8% 7%



B PF14_0553

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum PF14 0553 EIELLRVLLEKYKKQ

0.86 P. reichenowi ortholog EIELLRVLLEKYKNQ

1.00 P. gallinaceum ortholog EIEIFKDLLKRYKEE
1.00 P. knowlesi ortholog EIETLKFIFSKYPQG

P. vivax ortholog EIETLRFIFSNYPHG

100 P. chabaudi ortholog EIAHLREILKKYKAT
1.00 P. berghei ortholog EIAYLREILKKYKTK

P .yoelii ortholog EIAHLKEILKKYKTK

= ALIGNMENT

>P_falciparum_PF14_0553
MVAIKEMKEFAFARPSLVETLNKKKKFLKKKEKRTEVLSIYAFITFIIFCIGILYFTNKS
SAHNNNNNKNEHSL KKEEIELLRVLLEKYKKQKDG
ILNES-———————— SNEEDEEKYTLNSETYNNKNNVSNIKNDSIKSKKEEYINLERILLE
KYKKFINENNEENRKELSNILHKLLEINKLILREEKDDKKVYLINDNYDEKGAL-—-—-—
——=—-EIGMNEEMKY----KKEDPIN-—-—————- NIKYASKFFKFMKEHNKVYKNIDEQM
RKFEIFKINYISIKNHNKL--NKNAMYKKKVNQFSDYSEEELKEYFKTLLHVPNHMIEKY
SKPFENHLKDNI---LISEFYTNGKRNEKDIFSKVPEILDYREKGIVHEPKDQGLCGSCW
AFASVGNIESVFAKK-NKNILSFSEQEVVDCSKDNFGCDGGHPFYSFLYVLONELCLGDE
YKYKAKDDMFCLNYRCKRKVSLSSIGAVKENQLILALNEVGPLSVNVGVNNDFVAYSEGV
YNGTCSEELNHSVLLVGYGQVEKTKLNYNNKIQT—-—-— YNTKENSNQP----DDNIIYY
WITIKNSWSKKWGENGFMRLSRNKNGDNVFCGIGEEVFYPIL

>P_reichenowi_ortholog
MVAIKEMKELAFARSSLIETLNKKKKFLKKKEKRTEVLCIYAFITFIIFCIGILYFTNKS

SAY EHSL KKEEIELLRVLLEKYKNQKDG
ISNES-————————— SNEEDEKKYALNSQAYNNNNNISNIKNDSIKSKKEEYINLERILLE
KYKKFINENNEENRKELSNILHKLLEINKLILSEEKDNKKVYLINDNYDEKGAF -— -

——--EIGMNEEMKY-—--KKEDPIN-———————— NIKYASKFFKFMKEHNKVYKNIDEQM
RKFEIFKMNYISIKNHNKL--NKNAMYKKKVNQFSDYSEEELKQYFKTLLHVPNHMIQKY
SKPFENHLKDNI---LISEFYTNGKRNEKDIFTKVPEILDYREKGIVHEPNDQGLCGSCW
AFASVGNIESVFAKK-NKNILSFSEQEVVDCSKDNFGCDGGHPFYSFLYVLONELCLGDE
YKYKAKDDMFCLNYRCKRKVSLSSIGAVKENQLILALNEVGPLSVNVGVNNDEFVAYSEGV
YNGTCSEELNHSVLLVGYGQVEKTKLNYNNKIQT-———— YNTKENSNQQ----DDNIIYY
WIIKNSWSKKWGENGFMRLSRNKNGDNVFCGIGEEVFEFPIM

>P_gallinaceum_ortholog
MK--KEINNHTLSRRGL-ESLSKKKEHFKNEEKKVFRIYIYALITFIICSLILLYFTNNS
IESHDL IFNSDEIEIFKDLLKRYKEENSL
KNDEKIENDYN---SNDLQKKK VNKNIIIDD
LYN-LIDEKNNISKERLFEILDDLLQKK-——-FSKKNEKEEYILLNGIAKK--————-——
77777777 NDNNLYREYDKNEELYDSKALVNLYSNLKYVSKFYEFMNEHNKNYNSMKEK T
EKYENFKINYLEIKKHNT--—--ENHLYKKKVNKFSDYSKKELENYFKKLVPVPSHLIEKH
VKPFSTILKSVKG--IEEK-——-—— EKNKDLFSTFPTNLDYREKGIVHEPKDQGVCGSCW
AFAGVGNIESMYAYK-NKKMISLSEQEVIDCSKKCFGCDGCHPFYAFLYALENKICFEEQ
YEYKIMENIFCLNYRCTNKVSLTSIGSVKENELIEALNKVGPLSVCVGASDDFVEFYHEGI
FDGICTKEVNHAVLLVGYGQVEKNKNLQ-————-—=—=—— KYKGSFSDE--—-DDNFIYY
WIIKNSWGSNWGENGFMRIIRNKNGDNLFCGIGKDVFYPVL

>P_knowlesi_ortholog
MA--QNMSIMNLTKSSL-EALNRNQMLSKRRNRKILKICIYIVLTFVMCGVVEVCEFTTIS
RNDWSL NRSDNLKDSSFNSGDGDILNKAEIETLKF IFSKYPQGKKD
LSGDEVEALADAAISNEED-EK IKIEEPGKHIKLMK
KYNEVVADLSQENREQLAKMLKELLKKK-—--MNEKKTGKKDPNSVNGEEGKEDINGGLSN
FNFDSVGANEDD-N----GGDAVLSEEHIEGLFFNLKYASKFFKFMNKYNRNYKDITEQM
EKYENFKINYLKIKKHNE----TSQMYRMRLNQFSDYSKKDFENYFRKLLPIPDHLKKKY
VVPFAS-LNNVKGK-MVDS—————~ NKSADIFTDVPEILDYREKGIVHEPKDQGLCGSCW
AFASVGNVECIYAKEHDKTILTLSEQEIVDCSKLNFGCDGGHPFYSFIYAIENGICLGAD
YKYIAMDNLFCLNYRCKNKITLSSVGGVKENELIRALNEVGPVSVNVGVTDDFSEFYDGGI
FNGTCTEELNHSVLLVGYGQVQTSKIFQONNIYDDANGLTK-KGAIASPSKANDDGIQYY
WIIKNSWSKYWGENGFMRLSRNKEGDNVFCGIGVEVFYPIL

>P_vivax_ortholog
MA--QDIKIMNLTKSSL-EALNRNQMLSKKSSRKILKICMYAILTFAMCGVVLICLTAMS
77777777 NSDGSLTQSGSHNQSGSLKGLSSTPGDGEILNKAEIETLRF IFSNYPHGNRD
PTGDDVEKPADAALPNEED-QK VKIADAGKHIKLMK
QYNEIVADMSEDNKEQLAKMLRELLKKK-—--INERKKKREDPNG-NNEEGKEVINISVPS
FNYKRVSANQDD-S----DDEEEVSVAQIEGLFVNLKYASKFFNFMNKYKRSYKDINEQM
EKYKNFKMNYLKIKKHNE--—--TNQMYKMKVNQF SDYSKKDFESYFRKLLPIPDHLKKKY
VVPFSS-MNNGKGKNVVTS—————— SSGANLLADVPEILDYREKGIVHEPKDQGLCGSCW
AFASVGNVECMYAKEHNKTILTLSEQEVVDCSKLNFGCDGGHPFYSFIYAIENGICMGDD
YKYKAMDNLFCLNYRCKNKVTLSSVGGVKENELIRALNEVGPVSVNVGVTDDFSFYGGGI
FNGTCTEELNHSVLLVGYGQVQSSKIFQEKNAYDDASGVTK-KGALSYPSKA-DDGIQYY
WIIKNSWSKFWGENGFMRISRNKEGDNVFCGIGVEVFYPIL

>P_chabaudi_ortholog
MM--NDIRRINFTTTGI-DSLNENGTYSKGNHKKTIKICAYAITAIALFFIGGVYFKYQT
DRNAL NAIDEAELMNKEIAHLREILKKYKATTND
—-DNEFEYPT
—-NDDMNEDSEDGEHQLLLMLHKLLKN-———~—~ NANKVNTFGIN--—————————————
—=NESNTN----TDNTYIFTQKLESMQODNIKYASKFFKYMKKYNKKYENMDEQL
ERFENFKISHMKVKKHNEMIGKNGVTYVQKVNQYSDFSKEEFNNYFKKFLSVPHDLKTKY
LVPLKEHLANNN---ITPA-—-——————— NDLVGDFPDSRDYRGKYTLLPPKDQGMCGSCW
AFATIANFEYLFAKIKGTMPTSFSEQQVVDCSTDNYGCDGGHPFYSFLYFINNGVCLGDE
YPYKGHDDFFCLNYRCSFLGSMHF IGDVKPNELIMALNYVGPVTIGVGASDEFVLYSGGV
FDGECASELNHAVLLVGYGQVKKSLAFDDSHSNVDSSLIKKYKENIKGD----DDETIYY
WITIRNSWGTEWGEGGYIRLKRNKEGDDGFCGVGTDVFFPIY




>P_yoelii_ ortholog
MV--NDIRRVNFATSGV-ESLNENSKYLNRNHKKTIKICTYAITTFALFFIVVVYFKNQT
———-NVNDINSSTL-——-————————————— SAIEETSLMNKEIAHLKEILKKYKTKINE
77777777777777 DNEYGYEK
——-NDNINGDDEDGEQELLLMLHKYLKNK--——— SNSNKIDSFDINNNESNK-——-———-———
77777777 NRSNEN--—-IDQTNILSQKLETMHDNIKYASKFFKYMKEYNKEYKNIDEQL
KRFENFKTTYMKVKKHNEMVGKNGITYVQKVNQFSDF SKEEFDNYFKKLLPISHDLKTKH
VVPLKTHLDDNK-—--IKPK-———————— EDVL-SYPEHRDYREWDILLPPKDQGMCGSCW
AFASVANYEALFAKKYAILPISFSEQQVVDCSSDNFGCDGGHPFLSFLYFLNNGVCEGDQ
YEYKAHDDFFCLSYRCGYKGRLKKIGNAYPYELIMALNEVGPITVNVGVSDEFVLYSGGI
FEGPCSPELNHSVLLVGYGKVKKSLAFEDSHTNVDSNLIKKYKENIKEN-—---DDDFLYY
WIIRNSWSSAWGEGGYIRIKRNKLGDDIFCGIGIDVFFPLL

>P_berghei_ortholog
MI--NDIRRINITTSSI-ESLNENSKYLKRNHKRTIKICAYAITTFALFFIVVVYFKNQT
—===NVNDANRNTL--—=————=—=—————— AAIDETSLMNKEIAYLREILKKYKTKTNE
NNEYAYEK
—-NDDINGDGED-EHELLLMLHKFLKNK--——-— GNPNKIDREFDINNNDSNK-————————
—=NRGNEN----IDQINILSQKLESMHDNIKYASQFFQYMKE-NKKYKNIDEQL
VRFENFKTNYMKVKKHNEMVGKNGITYVQKVNQFSDFSKEELDSYFKKLLPIPHNLKTKH
VVPLKTHLDDNK-—--IKPK-———————— EGVL-DYPEQRDYREWNILLPPKDQGM-GSCW
AFASVGNYEALFAKKYSILPISFSEQQVVDCSSDNFGCDGGHPFLSFLYFLNNGVCEFGDN
YEYKAHDDFFCLSYRCAYRSKLKKIGNAYPYELIMSLNEVGPITVNVGVSDEFVLYSGGI
FDGTCASELNHSVLLVGYGKVKRSLVFEDSHTNVDSNLIKNYKENIKDS——--DDDYLYY
WIIRNSWSSTWGEGGYIRIKRNKLGDDVFCGIGIDVFFPIL

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

0% 15% 17%

P. vivax

18%

p.

chabaudi

18%

P. berghei

17%

P. yoelii

16%



H PF13_0218

= PHYLOGENY AND PEXEL/VTS

100
 S—
1.00

P

P

P

100 P.
P
P

P

P

= SUPPORT FOR ALTERNATIVE TOPOLOGY RESEMBLING THE SPECIES TREE:

Expected likelihood weights 0
Shimodaira-Hasegawa test 0
two-sided Kishino-Hasegawa test

one-sided KH test 0

= ALIGNMENT

>P_falciparum_PF13_0218
MGNSLSLCLLRETSKDVFRYFESLYIKYFKSYNYINYITLKYNKKDDKMHRKKVITCADI
NEGPKNNRIKK-————=—=—-—— ENYIFRAFLDMTKHE - ———-———— KTLLSLAMVFLIIN
AYTNINYPRIMGECIEASNHMNNNIFNNIHNNNNDNIFQSNDNVIYNTFCNINICN-—-—
———-NVINFFFDKISFIKNYFVD--RNIIKTIIFYFPYFICGGIASYMRIYFTNQCIKNI
EIRLKKQVHDKILMNNEEEFKEYKTSDYLVNCTFIEIKYSAKELITCITQTFRYMNSVVG
GLISMSCISLYLTKLCLFIIPIYGLSVLCLLKSLKRIKIETTTMEEKQIARFSDSLQKKN
IISLFGNESYEHRYFCKQLHVLNNLYDKYITCESIFYSFLNIGTNVVICTILCLGRLELT
TQHITHGQLVSFIVYSTMLGLGVGGMLKLKKDINLLQISLOQKIYEILDLTKSETQTDINN
YEQGKLTIQDKQVNLSKNKQSGNSMGKYKPDNDDDNKEDNKEDSKDYNKDDNKDDNNDNN
NDNNNDNNNDNNNDNNNDNNNDNNNDNNNDHHNDHNNDNNNVVMNELPFKYPHKSNYIPN
NIKGSIRFENVSFSYNHYDKERKKSVLKNINLEIKASEKVAIIGKSGSGKSTLWKLLTCN
FSYEGNIFIDNLNIKNIHNHFLKRNILSVSEQECCIFNRTIYENLIYGLVPLYIKN-———
~NNNNNNNN--YYYQYLSKCIFQNMN————————— PGNNIHKKILNNIQSTKYNSQCYQK
NKHNITSNFITQSYRTQDEDPHNISNHKHIDNTSRNIYQNY-YTDFLNSYDEYKLNIINS
SINVLCEELDLKQF INSMPHNIHSNIQYNNMSSGQKQRLSIIRSLMKDTPIYIFDEITSFE
LDEGNIHKLHKLIDLLIPNKTIIYITHSIHILNKMDKIIILDDGKIRAIGTYEQIKNDTL
FRDIFSLHKPA-V

>P_reichenowi_ortholog
MGNSLSLCLLRETSKDVFRYFESLYKKYFKSYNYINYIRLKYNKKDDKIHRKNVITCVDF
NEECKNNRIKK-——-—=—=—-—— ENYIIRAFLDMTKHE - ———-—-—— KALLSVAMVFLVIN
AYTNINYPRIMGECIEASNHMDNNIFNNNNNILKSNIFKSYDNVIYNYLCNINICN-—-—
———-NIINFFFDKIRFIKNGFLD--RNIMKTIIFYFPYFICGGIASYMRIYFTNQCIKNI
EIRLKKQVHDKILMNNEEEFKEYKTSDYLVNCTFIEIKYSSKELITCITQTFRYMNSVIG
GLISMSCISLYLTKLCLFIIPIYGLSVLFLLKSLKRIKMETITMEEKQIARFSDSLQKKN
IISLFGNESYEHKYFCKQLHALNNLYDKYITCESIFYSFLNIGTNVVICTILCLGRLELT
TQHITHGQLVSFIVYSTMLGLGVGGMLKLKKDINLLQISLOKIYEILDLTKRETQTNINN
YEKSKLFIQDKRVDHLKKEERENIMGK—----NKSVNKEDNDDDNKDVNKDVNKDDDH-HH
NDNNNNNYNDNNNYNSNDNNNNNYNDNNNYNSNYNNYYYYNVVMNDLAFKYPHKCNYIPN
NIKGSIRFENVSFSYNHYDKERKKIVLONINLEIKANEKVAIIGKSGSGKSTLWKLLTCN
FSYEGNIYIDNLNIKNIHNHFLKRNILSVSEQECCIFNRTIYENLIYGLVPLYIENHNNN
HNHNNNNNNYYYYYQYLSKCIFSNIN- —PSNITHKKILNNIQTTKYNSQCYQN
NKHIITPNFITQSYQTQDEDAHNISNHKDIDNTNRNIYPNY-YTDFLNSYDEYKLNIINS
SINVLCEELDLKEFINSMPQONIHSNIQYNNMSSGQKQRLSIIRSLMKDTPIYIFDEITSE
LDEGNIHKLHKLIDLLIPNKTIIYITHSIHILNKMDKIIMLDDGKIRAVGTYEQIKNDTV
FMDIFSLHKPA-V

>P_gallinaceum_ortholog

D0:0:0:0.0,0:0:0.0.0. C bttty ENYIIRAICDMNKYE-—-————-—— ITLLSMALIFLAIN
AYTNLSYPKIMGECIEA

PYFACGGLASYFRIYFTSKCIKNV
EYRLKKEVHNKIISENDEEFKKYKSSDYLVNCAFNEIKFASKELVTSITQMLRYVNSIIG
GMISMVLISSYLTKLCIFIVPAYGFFVLMILKKLKNIRIQTDNFDEKQMAREFSDILQKKN
IVSIFGNEYYEKEYFSKKLKAVDKLHQKYLNCEATFYSFLNIGSNVVICSILCFGRMELK
NNNITHGQLVSFIAYSSMLGLGIVGLLKLKKDLNILHLSLKKIYEILDFSKXXXXXXXXX
P.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:90:0.0.0:0:9:0.0.0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0.0.9.0.0.4

NIKGSIKYENVSFSYNNFDENK-KEVLKNINFEINENEKVAIIGKSGSGKSTLWKLLTRE
YEYEGNIYIDNYNIKDINETYFKKNVLSISEQECSILNRSLYENLIYGLLPXXXXXXXXX

D.0:0:0:0.0.0:0:0:9.0.0:0:0:9.0.0:0:0:9.0.0:0.0:9.0.0.0.0.9.0.0:0.9:0.0.0.0:0:0.0.0:0.0.0.0.0:0:0.0,0.:0.0 LN NS 1]
SVNVLCEELDLINFINTLPQNFHTEIRHNSMSSGQKQRISIIRSLMKDTPIYVFDEITSFE
LDESNTEKVYTLINTLIPNKTIIYITHSIQLLKEMDKIIIVDNGEIKSIGSYDEVKKDPL
FLDIFSMN-——--—

>P_knowlesi_ortholog
MGNAL———=————=———— RKGKDAQGVFGKIPNNIYAVFSIHGEDSSLRNKPADGGVEEC
TSTKREDKKKK —-KTLLVIAFAFLAIN
AYTNLNYPKIMGECVETVNLAEGGVSAVNGVNGGDSVGGC—~—
PTKCNFLVTFLOQKIKILNNLFLGTQQRGAHAVLCFLPYFICGGVASYFRIYFTNKCIKKV
ENRLKKRVHKTIITONSEKFKSHKSPDYLINCVENEIKFSAKHLITSITOMMRYGNSILG
GSISMICISPYLTKLCILVVPTYGFLVLLILRKLKSIKMKTSNSEEKQMARLSDILQKKN
VISFFGNDYYENSFFCKNLKYMNRLNDSYTNWESLFYSFLNIGSNIVICSILCFGRSELN
KKNMTHGQLVSFIAFSSMLGLGIVGMLKLKKDLGVLQLSLOKIYEIVDFTPMG———-—-—
NNQQDERMPLQRG
NVLIHMESPIERDPPPTIGDVNGGDDS PVLVDQCPR

falciparum PF13 0218
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
chabaudi ortholog
berghei ortholog
.yoelii ortholog

.1539
.9990

+ + + +

.4030

ENYIFRAFLDMTKHE
ENYIIRAFLDMTKHE
ENYITIRAICDMNKYE
NNFLLRAIRDMTKGE
KNFLLRAVADMTKGE
DNYIFRALYEMTSYE
DNYLFRALYEMTNYE
DNYLFRALCEMTNYE



NLRGSLKFENVNFAYNAFDPSKRKDVLKNINLEIKEKEKVAIIGKSGSGKSTLWKLLTME
YEYQGNIYIDTYNLKNINKTYFKKFIISVSEQDSSVLNRSLYENLIYALLPVKIED-———
7777777777777 QWELPKVI--TMGDDQLPSGNAKSICSDQSRYNDKSSSPKEGEDTSN
EKLDKAPHTQGONCNTYNT---RLGEGKITPITEEAQLNDQVNYALLHEYGQODKLNLINE
TLNELCEQLDLTHFIRSLPVDIHSSIQNSAMSSGQRQRISIIRSLIKDTPIYVFDEITSFE
LDESNEEKVYNLINTIIPNKTIIYVTHSVNILHOMDKIIIVDQGKICSIGTFSQIKNDPL
FLDIFSHSKMASR

>P_vivax_ortholog

—-RKAKEAQGVAGKILSSIYAAFSIHGQDSSRKGKPKDGGAEEG
ASAKGEAAKGR-— KTLLTIAFAFLAIN
AYTNLSYPKIMGECVETVNLAEGGVPAVSGLNGGGSAGGSVGGSVGGSVGGSIDGSTIGT
PSKCNFLATLVQKTRILNKLFLGTPDRGAHAVLCFLPYFICGGVASYFRIYFTNKCIQKV
ENRLKRKVHKTIVTONSERFKSLKSPDHLLNCVFHEIKFSAKQLITSITOMVRYGNSILG
GSISMVCISPYLTKLCVLVVPSYGLLVLLILRKLKSIKMKASNCEEKQMARLSDILQKKN
VISFFGNDYYENRFFCKNLKYMNRLNERYTNWESLFYSFLNIGSNIVICSILCFGRSELS
KKNITHGQLVSFIAFSSMLGLGIVGMLKLKKDLGVLQLSLOKIYEIVDFAPVG-————-—

777777777777 GAERDGGASAQGDDVSTEVHSQVGGT-———--——--—-—-PTVGAPWPR
NPRGSLKFENVHFAYNAFDASKRKEVLKNISFEIKEKEKVAIIGKSGAGKSTLWKLLTTE
FDYQGNIYIDEYNLKHMNKTYFKKCIISVSEQDCCLLNRSLYENLLYAVLPVKIEG-———
7777777777777 KREFPRVI--TMG—---—-—---——---GREICTDQSTRPKEGEGTSN
GTPDEAAHSQRETCNTLNTSSTHPGEAKATPNSEAAQLKDHAHCALLQEYGQDKLILIND
TLNQLCEQLDLTQFIRSLPEHLHTSIQNSSMSSGQRQRISLIRSLIKDTPIYVFDEITSFE
LDEANVERVYSLINTVLAKKTIIYVTHSVNILPOMDKIIIVDQGRICSIGTFSQIKNDPL
FLDIFSHSRVASV

>P_chabaudi_ortholog

D0:0:0:0.0,0:0:0.0.0. Gttt bttty DNYIFRALYEMTSYE-———-————— KTLLSISLIFLGIN
AITNLSYPKIMGECVEGENL K
FCRSNIIVKLLQKLNILEKFKLNS-NKSISAMLYFLPYFICGGIASYFRIYFTNKCIKKI
EYRLKKQVHNKIINENDEKFKKYKSNDYLVNCLENEIQFSSKELITSITOMLRYTNSIIG
GIMSMCLISSYLTKFCIFIVPTYGFCILIILKKLKNIKIEINNFEEKQMERFSDSLQKKN
IITIFGNEYYENKHFSKIINLTEKEHQKYINSESMFYSFLNIGTNLVICTILSFGKIELN
NNRITHGQLVSFIAYSSMLGLGIVGILKLKKDINLLKLSMKKIYEILDFTPET———————
SDGTVSTTKQLTDKPMDWGNDKNSDTSLA
SANLSN-—-————— TAQLESSVQNDDK HEENNIICE
KIEGSIKFENVNFTYNKFDKDQ-KIILKNINFEIKKNEKVAIIGKSGSGKSTIWKLLTRQ
YEYEGNIYIDNYNIKNFDKTYLKKSILSITEQECCILNRSLYENIVYALLPTKVSD-———
7777777777777 ASGAKDLLLDSIGE

KXXXXXXKXXX KX XX XXX KX XX XXX XXX XXX XXX XX XX IONY -DHMLLEKYG-NKINTINS
TIDILCKELNLDDFINSMPQONILTIVNNNSMSSGQKQRISIIRSLMKNSSIYIFDEITSFE
LDESNLDKVYNLIHTLIPDKTITHITHSLKHLKEMDKIIIIDQGTISAIGTYQEINKHPL

>P_yoelii_ ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢
XXXXXXXXXXK == ———m === DNYLFRALCEMTNYE-————-—-— KTLLSISLVFLGIN
AITNLNYPKIMGECVEGENL K
LCRPNIIVKILQKINILEKFKLNS-NKSLSAMLYFLPYFICGGIASYFRIYFTNKCVKKI
EYRLKKQVHNKIINENDEHFKKYKSNDYLVNCLENEIKFSSKELITSITQMLRYINSIVG
GIISMCLISPYLTKFCIFIVPTYGFCILVILKKLKKIKIEINNFEEKQMERFSDSLQKKN
IITIFGNEYYENHYFSKIINLTEKEHQKYINSESMFYFFLNIGTNLVICTILSFGKIELN
NNRITHGQLVSFIAYSSMLGLGIVGILKLKKDVNLLKLSIKKIYDILDFSSEI-——-—-—

NNSITNSNNQLSNKMTNSICDQISDISLS
NTSLNNNDNNDNNDNMQLGNSIRKGDI IETNNTVCE
KIEGSIKFENVNFIYNKFDKDK-KLILKNINFEIKKNEKIATIIGKSGSGKSTIWKLLTRE
YEYEGNIYIDNENIKNFDKTYLKKSILSITEQECCILNRSLYENIVYALLPTKISD-—-—
7777777777777 AKGMKDLLLENIGDLKRLDDELK VN
NSNNTNNYDKLNNCTNKFTVNENKLNEKKI INNKIEDIQONY-NYMLLEKYG-DKINTINS
TIDILCKELNLNDF INSMPQKILTNVNNNAMSSGQKQRISIIRSLMKNSSIYIFDEITSFE
LDESNIDKVYNLIHTLIPDKTIIYITHSLKHLKEMDKIIIVDQGTISAIGTYQELNNHPL
FLEIFSL-—--—-

>P_berghei_ortholog
Di0:0:0:0.0:0:9:0:9.0:9.0:9:9:0:0.0.0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0.0:0.0:0.0.¢
XXXXXXXXXXK == ———m === DNYLFRALYEMTNYE-————-——— KTLLSISLVFLGIN
AITNLNYPKIMGECLEGENF K
FCRPNVIVKILQKLNILEKFKLNS-NKSLSAILYFLPYFICGGIASYFRLYFTNKCIKKI
EYRLKKQVHNKIISETDENFKKYKSNDYLVNCLENEIQFSSKELITSITQMLRYINSIVG
GIMSMCLISPYLTKFCIFIVPTYGFCILIILKKLKKIKIEINNFEEKQMERF SDSLQKKN
IITIFGNEYYENQHFSKIINLTEKEHQKYINSESMFYSFLNIGTNLVICTILSFGKIELN
NNRITHGQLVSFIAYSSMLGLGIVGILKLKKDVNLLKLSIKKIYDILDFSPQI-——-—-—
NNNTTSENNQLSNKTINSVCDKIDDISLS
NINLNN--—————— ITIQLENSIQNDDI VEKNNIICE
QIQGSIKFENINFTYNKFDODK-KLILKNINFEIKKNEKIATIIGKSGSGKSTIWKLLTRE
YEYEGNIYIDNENIKNFDKTYLKKSILSITEQECCILNRSLYENIVYALLPTKVSD-—-—

NANNKNHYDKLNNCTDKFTTIENKLNEKNF INNKLEDIQONY-NYMLLEKYG-DKINTINS
TIDILCKELNLNDFINSMPONILTNVNNNSMSSGQKQRISIIRSLMKNSYIYIFDEITSFE
LDESNIDKVYNLIHTLIPDKTIIYITHSLKHLKEMDKIIIIDQGTISAIGTYQELNNHPL
FLEIFSL-—--—-

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

1% 38% 15%

P. vivax

14%

p.

chabaudi

28%

P. berghei

23%

P. yoelii

23%



B PFLO535c

= PHYLOGENY AND PEXEL/VTS

1.00[" P. falciparum PFL0535c
1.00 L P. reichenowi ortholog
P. gallinaceum ortholog
— ' 0.92 P. knowlesi ortholog
P. vivax ortholog
1ol — P. chabaudi ortholog
—I__om P. berghei ortholog
P .yoelii ortholog

ITPNRRILPSITYID
ITPNRRILPSITYID
ISPNRKIVPMIRYIN
ISPNRKIIPSIRYIN
ISPNRKILPSITYIN
ITPNRKIMPSITYYN
ITPNRKIMPSITYYN
ITPNKKVMPSITYYN

= SUPPORT FOR ALTERNATIVE TOPOLOGY RESEMBLING THE SPECIES TREE:

Expected likelihood weights 0.0750 +
Shimodaira-Hasegawa test 0.9880 +
two-sided Kishino-Hasegawa test +
one-sided KH test 0.1400 +

= ALIGNMENT

>P_falciparum_PFL0535c
MLNSGGEHVESERRPCLKYLISLLLLLMLMLILRKQNDEEEEMNNRNKMNLRKNENY-RN
YTFGYMRDISYFKYSSVIY-———— ITPNRRILPSITYID-———————— KYTIYVNGYDNI
LNNFKNISLSIDQNKDDIYISSSYDNNYNIYNDDNIYNDDNIYNNDNIFHNDDNIFHNDL
CKEGDDSNKDCAIINTILVDKYLFKNMKISNCNEEIDILCFLVEVQLNKKKCYNEFDNLSY
SCHINNSIKNKNLFLLNNYCYVLLASSSIHKIYEFIKLELLNKEEINDNTKNEHVQIVTH
FCGNMINQIAMIDYVNTRILFIQRYIKHTDDDNNNNNNNTNDL——-—-— NTNDLNTNDLN
TNELNTNELNTNNHNNRMKGKSIELNLNEENKNNLYDTEFNNDIKNTYETNLNFKLTYYLS
IINMNTQYKDNIEYVDYIKNKLTLNLFPPIYIGYDETSNFYYIIQYENKDFLTIIFISPI
TLTTYYTLKITDFYSGWLLIPKYYYENKGLILL--GEYPPYEDELHVWDITNIEHSKYFV
NVIKAYSNI

>P_reichenowi_ortholog

MLNSGGEHVESERRPCLKYLISLLLLLMLMLILRKONDEEEEMNNRNKMNLRKNENY-RN
YTFGYMRDISYFKYSSVIY-———— ITPNRRILPSITYID-———————— KYTIYVHGYDNI
LNNFXXXXXXXXXXX XXX XX XX XXX XX XX XXX XX XX XXX XK XX XX XXX KX XX XXX XXKXX
Di0:0:0:0.0:0:9:0:9.0:9.0:9:9:0:0.0.0.0:0.0:0:9.0:0.0:0.0:0:0.0.0.0.0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0.0.0.¢

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0.9:0.0.0:0:9.0.0:0:0:9.0.0.0:0:0.0.0:0:0.0.0.0:0.9.0.0.0:0:9.0.0.0:0.9.0.0.4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0.0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0.0.0.0:0:0.0.0.0:0:9.0.0.0:0.9.0.0.4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0.4
XXXXXXXXX

>P_gallinaceum_ortholog

MISQSGERLESERRSCCKCFITLLFLFILLLILRKQK-EEDEIKNRSKVNLRONENYNKD
FSFGYIREISFLKYDSAIY-———— ISPNRKILPSITYIN-———————— DYTLHVEGYDNI
LHNFENLSIKINEKNNNLYIFALSDNKNK NSI
CINKSYSDDFCAKINTVLVDKSLFKNMKIQSCDEQ-NSFCFFVFVQLKKNKCYNFVNLSY
SCHENN-MKNPNIFLINNYCYVLLASSKIPSVYEFIQFNLLKNENFNENTKTKDVEIITH
FCGNLLNQIATIDSVNFRLLEVQQYIHINDK.
Di0:0:0:0:0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0.0:0:9.0:0.0:0.0:0:0.0.0.0.0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.4

XXXXXXXXX

>P_knowlesi_ortholog
MITASGERFDDDRRSCFKYFVTLMFLLVLMLILRKQKEEEEEMSNRAKMNLRQSENY-RN
FAFSYLREISFLKYDSAVY-———— ISPNRKIIPSIRYIN-———————— NCTVYVQGYDNI
LYNFENVSLGINEEKNNEYIYAVANNRQG N
CADNACGDVGDGIINTILVDTTLFRNMQIGSCQEKDTSMCFFIFVQLSKSKCYNEFNNLSY
SCHANNTVKNSNVFLASTYCYVVLASSKVERIYEF IKEKLMGQDPINEKISTKEVEIVAH
FCGNLLNQVATIDAVNARLLEFVQRYIRKFDKVEKNESNDSSEKDNPSAGNGNNPNEDDQK
NISMKEFNAEEGQKEQYQGYTKSFVYNNNFKNENNM-——-————————— NSLKLRISYQLT
VINLASENRDIIEYVEYAMDKPEFCLFPPIHIAFDEQSNEFYYIVQHENNGFLNFIFISPF
PLMVYYTLKIRDFYSGWLLNSSRDYDNKGLILF--GEYPPYEDELHVWDIRNLQHRKYLV
NIIKTY---

>P_vivax_ortholog
MIAASGERFDDERRSCFKYFLTLMFLLVLMLILRKQKEEEEEISSRAKMNLRONEHY-RN
FAFSYLREISFLKYDSAVY-—--— ISPNRKIVPMIRYIN--————-—— NYTVYVQGYDNI
LHNFENVSVGISEEKNNLYIYAVANNRLE N
CASAACGDADDGIINTVLVDTTLFRNMQIGSCLEKDTSMCFFVEVQLSKSKCYSEFNNLSH
SCHANNTVKNPNVFLASSYCYVVLASSKVERIYEFVKEKLLGKDPFDEKTSTKEVEIVAH
FCGNLLNQIATIDAVNARLLEFVQRYIRKFDKGGQEESNERRDSDSPSASNGNNPNADDQT
NSPVNEFNTEQNQKEEYQRYTKSYLHNDSFKNENNS————————————— NALKLQISYHFT
VINLASENRDIVEYVEYAKNKPEFCLFPPIHIAFDEQSNFYYIVQHENNGFLNFIFISPS
TLLVYYTLKIREFYSGWLLNSSRDYDSKGLILF--GEYPPYEDELHVWDIRTLQHRKYLV
NIIKTY--—

>P_chabaudi_ortholog

MITPSADGIETERRTYFRYFIIFLFIFTLTSILOQNEKEEEEAKAHQNKVNLRQONDNY-RN
PEFMYLRNINRLKYKSAIY-—--— ITPNKKVMPSITYYN-———————— NSTIYFEGYNNI
FNNFENVALGINKIHDDFHIYVTDKDNINTDK NII
CMNNDTSKDSCAIINTILIDNYFFKNINISSCNDN-NELCFFVLVQLKKSKCYNEFNNLSN




SCHINNAMKNHNIFLINNYCYVILASSDVNKIYEFIKLHLATDTNFDENTKMDNVQIVSH
FCGNVLNQVATLDAVNGRLLEIQQYIHKNDNYNETNKNEEHQKKSPN-————————————
VELNNYSNQNNNND————=—=———— DTLKFKINYYLT
IMDLKSENKDIIEYVQYMKNKPELSIYQPMHISFDEHSNLYYIVQHGSNGSLNFIFISPS
QLLVYYTLKIKNFYSGWLLNSDNEHENKGIVLF--GEYPPYEDELHIWDITNFQHRKYLV
NIIKTY---

>P_yoelii_ ortholog
MITPSADGIETERRTYFKYFIIFLFIFIFTSILOQNEKEEEETKGQQONKVNLRONDNY-RN
PEFIYLRNINHLKYKSAIY-——-— ITPNRKIMPSITYYN-———————— NCTIYLEGYGNI
FNNFENVSLGINKINNDFHIYVTDKDNINNDK NII
CMNNDGSKDSCAIINTILIDNYFFKNINISSCNDN-NELCFFVFVQLKKNKCYNEFNNLSN
SCHINNAMKNHNIFLIKNYCYVILASSDINKIYEFIKLHLASDKDFDENTKMDSVEIVTH
FCGNLLNQIATLDAINGRLLEFIQQYIHKNDNYDETKKNEEYQKKSSG-——-——————=———
VFEFNNYSNKNNTDD-——————=—-— DTLKFKINYYLT
IMDLKSENKDIIEYVQYMKNKPELSMYQPMYVSFDEYSNFYYIVQHGNNGSLNFIFISPS
QLLVYYTLKINNFYSGWLLNPDSEYENKGIVLFGAGEYPPXXXXXXXXXXXXXXXXXXXX
XXXXXXXXX

>P_berghei_ortholog
MITPSADGIETERRTYFKYFIIFFFIFILTSLLONEK-EEKTNAQONKVNLRQTDNY-RN
PEFIYLRNINHLKYKSAIY-——-— ITPNRKIMPSITYYN-———————— NCTIYLEGYGNI
FNNFEDVSLGINKINNDFHIYVTDKDNINSDK NII
CMNNDGSKDSCATINTILIDNYFFKNINISSCNDS-NELCFFVFVQLKKNKCYNEFNNLSN
SCHINNAMKNHNIFLIKNYCYVILASSDVNKIYEFIKLHLASDKDFDENTKMDNVEIVTH
FCGNLLNQIATLDAINGRLLFIQQYIHKNDNYDETKKNEEYQKKSPS—————————————
VF-NNYSNKNNTDD-—-—=——=——— DTLKFKINYYLT
IMDLKSE-RDIIEYVQYMKNKPELSMYQPIYVSFDEYSNFYYIVQHGNNGSLNFIFISPS
QLLVYYTLKIRDFYCGWLLNSDSEYDNKGIVLF--GEYPPYEDELHIWDIINVQHRKYLV
NIIKTY---

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

719% 45% 9%

P. vivax

9

o

p.

chabaudi

14%

P. berghei

15%

P. yoelii

19%



B MAL8P1.25

= PHYLOGENY AND PEXEL/VTS

1.00[ P. falciparum MAL8P1l.25c QAENKRMLSKKIKSS

0.98 L p. reichenowi ortholog QAENKRMLSKKIKSS

1.00 P. gallinaceum ortholog QAKNKRTLSKKIKES
100 P. knowlesi ortholog QAQNKRYLSKRIKDS

O P. vivax ortholog QAKNKRYLSKRIKDS

1.00 P. chabaudi ortholog QSKNKRKLAKKIKES
e P. berghei ortholog QSKNKRKLAKKIKES

P .yoelii ortholog QSKNKRKLAKKIKES

= ALIGNMENT

>P_falciparum MAL8P1.25
MLKFFVKYLYTAIILDEEITTDIKIKEMLKGRQSLSFLLLSVPYFFLFL-W--NEDIKCQ
SLLPVSYASHQMYSFDKLTPHEIKSDLKKTFGNFISSKIQVLKNKFKLYDIKNREKYNNE
EGNDSDLIGDAYISSLEDEIKHLLEQAENKRMLSKKIKSSYERAHKNLKKRRNVE—————
—~DDGKMKNVLKONLQHIDYLNKKSDYLEKKAGELKNILERRGNENA---KEGNDNDEKNT
YNNEYHNNCSISKRGTLKFINSSNGLKHSIDNVNGMINENGETIFYKNKKKMTYFWSVLE
LPIKMIGSIEQCFYFIYKNNNQIFCADNKIKAYSWMNSLSEASLCFHFGIKGVLINSNIN
NINKNDDMNNTNDENVKHSDFMNNISNGIKQGKKNKQKKIDENSLTVDIKPEDTGTRIFV
NDVEQKINKDVPGKDNVFNLNDIKKKMDDERKTPQSENDEDQ-————~—~— QGGYDKMEE
NEKEDTQMDN DDYEM

>P_reichenowi_ortholog

KGRQSLAFLLLSVPYFFLFL-W--NEDIKCQ
SLLPVSYASHQMDSFDKLTPHEIKSDLKKTFSNFISSKIQVLKNKFKLYDIKNREKYNNE
EGNDSDLIGDAYISSLEDEIKHLLEQAENKRMLSKKIKSSYERAHKNLKKRRNVE —————
—~DDGKMKNVLKQNLQHIDYLNKKSDYLEKKAGELKNILERRGNENV---KEGNNNDENNT
YNNEYHNNCSISKRGTLKFINSSNGLKHSIDNVKGMINENGF TIFYKNKKKMTYFWSVLE
LPIKMIGSIEQCFYFIYKNNNQIFCADNKIKAYSWMNSLSEASLCFHFGIK-VLINSNIN
NINKNDDMNNTNDENVNHSDEFMNN:

p.0:0:0:9:0.0:0:0:9.0.0:0:9:0.0.0:0:9:0.0:0:0:9.0.0:0.0:9.0.0:0..0.¢

>P_gallinaceum_ortholog

KXXXXXXKXXX KX XX XXX KX XX XXX KX KX XXX XXX XXX XLLNVY IFSLEFFPL--NNKIKCQ
TFLPVSYPTHHLYSFEKLTPHDIRSNLKRTISNFITTKLENIKNKFRK-———-———-—— ND
KNNDINDIKNEYGTSLEDQIKSLLQQAKNKRTLSKKIKESYDRALKNLKKKQSGV—-—-—
—~DEEKIIKILEHNLEQINYLNKKSHYLEKKAEYLKKNLENTNNENS-—-KQ-—-——-—-——
77777 NNNCNISKTGKLKFVTSSNGLKHSINNVQGNINQNGFTIFHKNKKKMMYYWNIIE
LPIKVIGSIEQCFFFIYRNNNQILSADNK
Di0:0:0:0.0:0:9:0:9.0:9.0:9:9:0:0.0.0.0:0:0:0:9.0:0.0:0.0:0:0.0.9.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0.0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢

>P_knowlesi_ortholog
RSVKSRVTLSLAFFLLTC-LSPHGKANCQ
SLLPVSYATHQLYSFDKLTPVEVKSDLKKTLGSFITSKLKDLQKKFYDYKGYGSHGH-SS
SDEQGETLRSDYDASIEEEVKALLGQAQNKRYLSKRIKDSHDRALRNLKRNRNEE----G
RDEERTRKLLQHNLEQINYLNKKSHYLERKAEELRNHLKSSNSKNYNYQQE -
77777 GRNCDIYKIGKLKFVASSNGLKHSIDNVRGKIDNSGFTIFYKNKKKMTYLWNAL
LPIKLIGSVEQCFLFAYKNNNQILCTDNKLKAASWVNSLAEASACYHFGIKGILVNT--—
NNVKNIQEKLGKSRKDDADGKMLVVDLKPEEDTTRVEV
NNHEQNVQD---GDDGVIDLNKIKRNMEEEEGKTKKLTTQEEVPSGEKADTEGVEEEMDE
TQVVDENGS————————=—————— GAQTGDEDAE

>P._vivax_ortholog
KXXXXXXKXXX XX XX XXX KX XX XXX XX XX XX XRSVKSKVTLSLAFFLLTC-LSPHGETNCQ
SLLPVSYATHQLYSFDKLTPVEVKSDLKKTLGSFIASKLKDLQRKFYDYKGYGTHGR-GS
SDGQGEVLKSDYDASLEEEVKALLGQAKNKRYLSKRIKDSHDRALKNLKRSSNGE----G
SDEEKTRKLLOHNLEQINYLNKKSHYLESKAEELKRHLKSGNNKNYNYEQQ-———-—-——
77777 GRSCDIHKTGKLKFVTSSNGLKHSIDNVQGKINNSGFTIFYKNKKKMTYLWNALE
LPIKLIGSVEQCFLFAYKNSNQILCTDSRLKTASWVNSLAEASTCYHFGIRGMLVNT -~
NNVKSVQEKIGKNRKKDAGDKLLVVDLKPEEGTTRVEV
NDREQNVQD---ANGGVIDLNKIKKNMEDEE--KKRRGTREEVPSGAEAG—----EEEMGD
AEVVDEDASNDSGTTDDGDATDDGGAQAGDEDAE

>P_chabaudi_ortholog

KMKKSIRISYILFLSCL-LIRNG--ICQ
SFLPVSYATHKLYSFDKVSPNDIKSNVNNIVSNFITSNLKVIKNKIDDYNSY-—--Y-KN
NDEYDSLTQNEYDASLEDEVKSLLQQSKNKRKLAKKIKESYNRALNNLKNRKDKNNDNYQ
DDDELLQONMLEHNLEQIHSLNKKSEYLENKAMELKKYINKSQSSNY-—-ED—————————
77777 YKKCNISKTGKLKFVSSSNGLKHSIDNVQGIVNHNGFSIFYKKKKKMIYLLNIIE
LPIKIIGNVEQCFSFVYKNVDQIFCTNNKLKTLSWVNSLTEASFCANFKIKGILMNL -~

DNIDK ESFKNIKKDNLLRVHIKPDEKGTQVEV
NGKKQNAKE----NGGVINLNKIKKQAEDEEKISKKEMLKDD-——————=————— DESEQ
NEEYENN DDDNL

>P_yoelii_ortholog

KXXXXXXKXXX XX XX XXX KX XX XXX XXX XXX XRKMKSSTIKISYILFVSCL-LIRNG--ICQ
SFLPVSYATHKLYSFDKVSPNDIKSNVHNIVSNFITSNLKVIKNKIEGYNSY-—---YNKN
NDEYDNLIQNEYDASLEDEVKSLLKQSKNKRKLAKKIKESYNRALNNLKNRKDKTNDNYQ
DDDEITKNMLEHNLEQINSLNKKSDYLENKAMELKKY INKNQLNNY-—-ED-—
77777 YKKCNISKTGKLKFVSSSNGLKHSIDNVQGIVNHNGFSIFYKKKKKMIYLLNIIE
LPIKIIGNVEQCFSFVYKNVDQIFCTNNKLKTLSWVNSLTEASFCANFKIKGILINL-——
DNVDN———=—— ESYKNIKKDNLLRINIKPDEKGTQVEV
NGKKENAKE----N-GVINLNKIKKQAEDEEKISKKEILKED-——————————-—— DESEQ
NEESEDN DDDNL




>P_berghei_ortholog

KXXXXXXKXXX XX XX XXX KX XX XXX KX XX XX XRKMKSSIKISYILFLFCL-LIRNG--ICQ
SFLPVSYATHKLYSFDKVSPNDIKSNVHNIVSNFITSNLKVIKNKIEGYNSY-—-—--Y-KN
NDEYDSLIQNEYDASLEDEVKSLLQQSKNKRKLAKKIKESYNRALNNLKNRKDKTNDNYQ
DDDELLONFLENNLEQINSLNKKSDYLENKAMELKIY-KKNQSNNY-—-ED-—-—-—-——
77777 YKKCNISKTGKLKEFVTSSNGLKHSIDNVQGIINHNGFSIFYKKKKKMTYLLNIIE
LPIKIIGNVEQCFSFVYKNVDQIFCTNNKLKTLSWVNSLTEASFCANFKIKGILINL-——

DNVDN———=—~ ESYKNIKKDNLLRIHIKPDEKGTQVEV
NGKKENAKE----NGGVINLNKIKKQAEDEEKISKKEILKED-———————————— DATEQ
NEEYEDN DDDNL

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

27% 46% 19%

P. vivax

22%

p.

chabaudi

21%

P. berghei

21%

P. yoelii

21%



H PF08_0024

= PHYLOGENY AND PEXEL/VTS

100 P. falciparum PF08 0024 HKKFNRNYSEDINEF

1.00 L p. reichenowi ortholog XXXXXXXXXXKXXKXKXX

1.00 P. gallinaceum ortholog YKKLNKNYSEDLNEF
1.00[ P. knowlesi ortholog YOQKLNQNYSEDLNEF

P. vivax ortholog FOKLNQNYSEDLNEF

100 P. berghei ortholog LONFNGNYSEDITEF
5o P. chabaudi ortholog LTNFNGNYSEDITEF

P .yoelii ortholog LTNFNGNYSEDITEF

= ALIGNMENT

>P_falciparum_PF08_0024
MRNIIFLFCLILFLVCFCQGHKNYLKRDNYLQYLRSQTFLQERSKHKKFNRNYSEDINEF
DEYEDEETDNLDNKISDEIKNKKKENYLS—-QNINEQKNDSINNNNEKKLTFKNIENEINS
T-DTFMDDS-NVKSLGKTKECNVNEKGLLDVSLNSNDFFNMNKYNVEITSSNIIIKDKNN
IKIIKEIPFEHIKLPITTIEETRECWYIKTTNDKILLCDKEKEERDIWITNILKALFCYN
TNNLII---VNKEKKDTVSLPKESTVDKRINALKEKETIKSSDNNTSTNDNK--VNNITI
SNFSDHEPKIVEN

>P_reichenowi_ortholog

KNKKKENYLS-KNINEQENNRINNN-EKKLTFKNIENEINS
T-DTFMDDS-NVKSLGKTKECNVNEKGLLDVSLNSNDFEFNMNKYNVEITSSNIIIKDKNN
IKIIKEIPFEHIKLPITTIEETRECWYIKTTNDKILLCDKEKEERDIWITNILKALEFCYN
TNNLII---VNKEKNDTVSLPKESTVDKRINALKEKETIKSSDNNTSTNDNK--VNNITI
SNLSDHEPKIVEN

>P_gallinaceum_ortholog
MK--ILSIIIIVSFISLCKSHRSFSKKNNYLQFLRSQONFIQEKPKYKKLNKNYSEDLNEF
DDYEDEQT-—————————— YNENEVGHMSNKQLNNNNLENYNNNNENKLDFKDIENELNN
D-ELLRQDS-NINLVRGGKECTINEKGIINVSIDSNDIFNLNKYNVEITSSNILIKDIND
LKIIKSIPFKSIKLPIETIEETRECWNIKLNKEKILFCEQKKEDRDIWITNILKALFCYN
TNNLMI-EKSNTSNNESIHIPKESTVEERLKASKEGQDISNNNSPQYIKSSN--YNNINT
SNLRNDEPKILFD

>P_knowlesi_ortholog
MR--VISLLSVICLVSTCRGHRNLFARNNYLQYLRSQNFMQEKPKYQKLNQNYSEDLNEF
DNYEDDE———=—==—=—-— LDAENLGAANKEKVTENSGTSSSST-ENKLEFKNIEKELNN
MGEVLHEEKNNLLLMGGGRECSVSDKGILDVSLNSSDIFNLTKYTVEMSSSGILIRDTQON
SNVVKEIPFDTVKLPIETIEETRECWKIRSHTETFLFCERSKEDRDRWITNILKALFCYN
TNNLTIDEGVHTGLSSKVDIPKESTVDARIAASLKNEPNDSGDNSSHGRAKRKGNNNITI
SNLKNDKPEIVVN

>P_vivax_ortholog
MR--VLSLLSALCLVSTCRGHRNLFARNNYLQYLRSQNFMQEKPKFQKLNQNYSEDLNEF
DNYEDDE-——————————— LDAENVEATSKERVTQKSGTSSSSS-ENKLEFKNIEKELNN
MGEILHEEKDNLLLMGGGRECSVSDKGTLDVSLNSGDIFNLTKYTVEMSSSGILIRDTQN
SNVVKEIAFDTVKLPIETIEETRECWKIRSHKETFLFCERSKEARDRWITNMLKALFCYN
TNNLTIDEGVQTGLSSKVDIPKESTVDARIAASLKDEPNGSGDNSSHGRAKRKGNNNITI
SNLKNDKPEIVVN

>P_chabaudi_ortholog
MK--ILVSISFVCLVAFCRGHKNFSRRNNYLQYLRSQTFMQEKPKLONEFNGNYSEDITEF
DIHDDDEYNSF KND KDMKEN NQLEFKNIEKELNT
N-EVSNPDSINI--MGSGKECSVNEKGELDVSINSRDIFNLIKYMVEITSNSIIIKDIKN
SNVVKELTYEHIKLPIETIEETRECWSVKENKEKIIFCEKNKQNRDRWVKDILKALFCYN
TNNLTI-ENNQKVYKQKSDIPKHSTVDERIQNLKETLTNDKNNLDKQKSTKH--NNNIVI
SNLKNSNPSISLK

>P_yoelii_ ortholog
MK--VFVSISFVCLIAFCRGHKNFSRRNNYLQYLRSQTFMQEKPKLTNFNGNYSEDITEF
DIHEDDEYNNL-——————— KNDDTKDTSNDKDMKEN—————————— NKLEFKNLDKELNT
I-EVNNPDSINI--MGSGKECSVNEKGELDVSINSQDIFNLIKYMVEITSNSIIIKDIKN
SNVVKELSYDHIKLPIETIEETRECWSIKFNKEKIIFCEKNKQNRDNWVKDILKALFCYN
TNNLTI-ENNQKVYKQKSDIPKHSTVNERIQNLKETLTNDKNNEFDKQKSTKH--NNNIVI
SNLKNSNPNISLK

>P_berghei_ortholog
MK--IFVSISFVCLISFCKGHKNFSRRNNYLQYLRSQTFMQEKSKLTNFNGNYSEDITEF
DIHEDDEYNNF ——————-— KNDKKKDTLNDKDMKEN-—————————— NKLEFKNLEKELNT
N-DVNNSDSINI--MGSGKECSVNEKGELDVSINSQDIFNLIKYMVEITSNSIIIKDIKN
SNVVKELPYGNIKLPIETIEETRECWSIKFNKEKIIFCEKNKQNRDKWVKDILKALFCYN
TNNLTI-ENNQNVYKQKSDIPKHSTVNERIQNLKETLTNDKNNFDKQKSTKH--NNNIVI
SNLKSSNPNISLK

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

26% 5% 1% 1% 10% 8% 8%



B PFI1010w

= PHYLOGENY AND PEXEL/VTS

1.00

ST VI VI I B eI v B

= ALIGNMENT

>P_falciparum_PFI1010w

M---IKCIQLYVITVCILLINIACKKYRDNSYAGYIRN-NIHN-AHRTRKKIYRRYAQKK
KE-—————— KETYEEYFKELDKIFNECDYDAEQVEEEEKKKEEELNLITEKDLLEINFCNY
EKDPRSLANLVKEKS————————=—-—— EEEIEKENNENNEKNIEHIENIENIENIENNEN
IKNNTLEYSYDYDRILKKKKFLK-EKIEYKDKFILNENHNKLVNNIDTSFMNDFLNNYNN
DENKPFYKARRDQYFAREDLVKHE INNNNQSEYKEERNNSENNNNNNNHILYDEERKSDL
HYHKVSKDDONNEDML ——-—~ KENLESVLFLKRIRNNFDIKRNIYINETINDIKEKY--—
7777777777 NNNEDKTNRWHNIKNEDSHKERDEE--—-—----—-—-—-N-RFHEYVEE
KIK-NANTDENVEKLILKKYIKMFSIDDEVLNINEKIKKCENVHSILEIFKDNKRINIIN
IMYSFIYIDRFKCLNITEYLYEKRFAYITYALEEIMKYYLYVLNKKGLKGLYQKKKINNL
NNINKEDTEKIKINKDYKNNNDNSDKDNNSYDPLFEHRTLQLNDKNLIFLIKYMNKLKLF
YINLNLYNMFFLILSKSFALCSANSFVILLSYINEYNYYNNNIHKKINISILNELFHIFK

—~NVFKLLYLHFEKDIKDMIHILTSNVKKKERKEICNVLFYDVKTKEQEKNKEKY
LSYLKYEEMKEKKENMEILSQLLNYLMMCKF-NEKDSMVLKLINIFIDYMHLLNVDQLLN
IFFNYHIFQNNNE--IILYRCKQELLNRKSLLKDYHINKILSYIIYNYRKAEIYRNYYRN
WESYKNYTIFRDDVICDEIQRNQDLTQHEQEMYNIKNVSEDDKKKITTIDKIPRDNETET
FNNNKKKNCNSPCYSFYDNYSEGRDMKKLPSHISLKKVLHKKKEIKELKKDYYINTKIFK
DVEFLYDLTHDIHIYVPFKNVHLLKFVYNIYLLSLLFYKNMDVIRIASEIAYDLTDTNIF
SFIDQYSYYLYDDIYIIIKTFKYISFFSIDLIDIWKKFFFLLNHFVNNLNLENIYDIFFF
VHISKITNLKNENYDVLNLLTSRMKTIVQLLFTHNVONENTYPHTYILNILNMINDQNNE
HVIDFVHFFFYSIYKRIQYLYSNGDNILGRSSYDESKMKMENTKMEDNIESDNNNTEGDN
KIVGDDQFFQDNKPLEDNKSFGDNIKPFSNNVKADKYFSYMSDTKNKKSNEIYKNVNNY I
YNFKDIRLFIKIFLRYYKKEQETFNLKIVDFILYNSEVFFENMWINRRYYQRHYFFGKET
HEFLHLLKELIQNKLYNSNIMYRCVNILKYIIKMQSTFNIEDIPNVHCNLYSNFFLHFDK
INDINVWKYIRKVE

>P_reichenowi_ortholog

M---IKCIQLYVITVCILLINIVCKKYRDNSYAGYIRN-NIHN-THRTRKKIYRRYAQKK
KE-————— KETYEEYFKELDKIFNECDYDAEQVEEEEKKKEEELNLITEKDLLDINFCNY
EKDPRSLANLVKEKS———————————~ EEEIKKENNENNE-NIENNKNNENIENIENNEN
IKNNTLEYSYDYDRILKKKKFLK-EKIEYKDKFILNENHNKLVNNIDTSFMNNVLNNY -—
DNNHILYDEERKNDL
PYYKVSKDDQNNEDML ————~ KENLESVLFLKRIRNNFDIKRNIYINETINDIKDKY--—
7777777777 NKYEDKTNRWNNIKSEDIHKVRDDA--—-—-—--—-—-—-N-KFQVYVEE
KIK-NASIDENVEKLILKKYIKMEFSIDDEVLNINEKIKKCENVHSILEIFKDNKRINIIN
IMYSFIYIDRFKCLNITEYLYEKRFAYITYALEEIMKYYLYVLNKKGLKGLYQKKKVNNL
NNINKEDREKTKINKDHKNNNDNCDKANNSYDPLEXXXXXXXXXXXXXXXXXXXXXXXXX
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0.0:0:9.0:0.0:0.0:0:0.0.0.0:9.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢

7777777 NVFKLLYLYFEKDIKKMMHTLTSNVKKKERKE ICNVLFYDVKTKEQEKNKEKY
LSYLKYEEMKEKKENMEILSQLLNYLMMCKF-NEKDSIVLKLVDIFIDYMHLLNVDQLLN
IFFNYHIFQYNNE--IILYRCKQELLNRKSLLKDYHINKILSYIIYNYRKAEIYRNYYRN
WESYKNYTIFRNDVICDEIVRNEKLTQHEHEMYNIKNVSQDEKKKI TXXXXXXXXXXXXX
P.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0.9.0.0.0.0:0.0.0:0:0:0.0.0:0.0:0.0.0:0:9.0.0.0:0.9.0.0 4
'
SFIDQYSYYLYDDIYIIIKTFKYISFFSMDVIDIWKKFFFLLNHFVNNLNLENIYDIFFF
IHISKITNLKNENYDVLNLLTSRMKTILQLLFTHNVONENTYPHTYILNILNLINDQNNE
HVIDFVHFFFYSIYKRIQYLYSNGDNILARSSYDESKMKMENTKMEENIESD-NKTEFGDN
KIVGDDKSFGDNKIVGDDKSFEDNIKSFSNNVKTDTYFSNMYDRKNKKSNEIYKNVNNY I
YNFKDIRLFIKIFLRYYKKEQETFNLKIVDFILYNSEVFFENMWTNKRYYQRHYFFGKET
HEFLHLLKELIQNKLYNSNIMYRCVNILKYIIKMQSTFNLEDIPNVHCNLYSNFFLHFDK
INDINVWKYIRKVFE

>P_gallinaceum_ortholog
M---QKCINFSVFIVFLLLINIYCVKVKNNNYS-YVIN-KISNCKHKYKRKIIRKYAKKK
KT-——-—- KDDYEEYYKELDKIFNECDYDEKHFEEEEKK———XXXXXXXXXXXXXXXXXX

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0:9.0.0.0:0.9.0.0.0.0.9.0.0.4

XXAXXXKAXXXKXXXKXKXX XK KXX XKL XXX XXX XXX XXX XENVSTILDIFKESKRINMIN
IMYAFMYIDRFKTLNINEYLYDKRFAHLTYALEELLKYYLYVL-——————-——————————
RTLILNDKNIIFLIKYMNRLKLF
YINLNIYNLLILILSKSFHLENMNSFIILLAYLNEYTYFSNNIHKKINISLLOHIFNYFK

7777777 DTFKMIFNYFQKDINKILEFL-KDENIPEQKEISDLLFYDVKTKEQKQONKENY
ISYIKYTNMMKKKEYLNFLSQLLHYLMISKF-NERDEIVLKIINIFINHENFFDLEELLN
ILYNYDLFKNSNI--DIMICCKQELLXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

D.0:0:0:9:0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0:9:0.0.0.0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0:0.0.9.0.0.4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0.0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0.4

p.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:90:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0.4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0:0.9.0.0.4

falciparum PFI1010w
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
berghei ortholog
chabaudi ortholog
.yoelii ortholog

SYDYDRILKKKKFLK
SYDYDRILKKKKFLK
XXXXXXXXXXKXKXKXKXX
SYDYDRIFKNKKFLOQ
SYDYDRIFKNKKFLQ
SYDYDRIFKNNKFLOQ
SYDYERVLKGKEYLP
SYDYERVLKGKEYLP



>P_knowlesi_ortholog

M---LGTAFYVAQLLLLLTQIFECRK--RHTQQGYLNGIAHRTPRHEGRSRINKNYLRKK
KK---DKEKEYYENFFRELDKIFNDEDDEQKKVEEEERRKEEEMDAISEKDLLEVNECNY
ERDPRSLANLVKNRT ———————————— EHEEGNREDADRE---SSTKGE-PSSDEVSMHS
GKKETMPYSYDYERVLKGKEYLP-EKILLKEKFSVEEDEEKLVDRIDVNTMNDFLSNYQON
NFQEPFYKGRRDRYFGREDLQR GNSASEVG
EEKMLRGAASAEVDIKDGDIGEDQLESVHFLRNVRREFDRERDCDMDEAVRQVEGQEVQG
NVT----GDGNRNYNKDWNSDGGEMEG LSFEKHVEE
EIKRRSTDDETVDKLIRNKE IDMFKVDDAVKKTNEQIKKSQSVSALLELF SEKKPKNIIN
IMYMFMYIYRFQONANMMEYIYDRRFAFLTDTFEQVLKEFYLYME —————————————————
RKNMNCSGEKKKERTVVLNSRNIIFLLKYMNRLKLF
YVNLNIYNLLFLIMSQSLDMFSIDSLVVLLAYLNEYSYYGNEVHKKINLSILKRIFELVR

——VDGVDDAASLLLDHFAKDTQRATIESVQSGKAYSRSKDICDILFYDSKTKEQKKNKENY
MAYLENQOMQQORKKDIKFLYTFLQYLMIGKF-AHEEETVQRLVDLFLGNLSLFQVEDVMT
IFFNSEQLQYGEQYSALVNRCKNELLQRKSLLKDFQINQVLSFFILGYRRSLLYRDYHRR
LFSHARYVLRRD LNRGENPNVGIVDTVPR-—————
LLSCRSEMRTMHRKHLLSNESFR
DPQFLYDFTHDIHIFVKFKNVHLLKFVYNMYLLSLLYYKNADVLRIVSEVSHDLIETNIF
SFIDQYAYYMYEDLYIIIKAFKYVSFFQIDLIEPWKKFFFLLEHFSSALNLENIYDIFFF
INICNLQKLKCENYNVFRVLTERMKRILEILAKHDLHQFSTHPHTYLLNILNLVREKQNE
HMCAFAQTFFYSVYTRLC-——GDWTDNTSTGNISTDNNTSGNTCIDPR-———————————
EAYRKVNRRP
YNFRDARLFLQSFLAYHNEKQQOHMNLPIVHF ILLNVEDFFSQLRESVQYYHSSYIYGAQM
EEFLSLIRQLVYRKLYNGHIMRTLVLIIKHMIHIQEIHNGNDYDS-GVNIFKPFFAHFPK
VTDANVWREF IRRHPSLSFYP

>P_vivax_ortholog

M---WGATLYVAPLLLLLTQSLHCRK--RHPPQGYLNGIAPHAPRHESRSKISRTYTRKK
KKKKNEKEQDYYENFFRELDKIFNDEDDEQKQVEEEERRKEEEMDAISEKDLLEVNECNY
ERDPRSLANLVRSRTDGGAADGGGADGEANANGEANANGE ---ANTKGEAPPEGRAPTHG
GNKENMQYSYDYERVLKGKEYLP-EKIPLKEKFSLEEDEEKLVDRVDVNTLNDFLSNYQN

DFPGPFYKGRRDKHFGREDLQG ESASKAG
EEKKLRGTPNEEADIHIGGTEKDQLESVHFLRRIRREFDRERGGDMDEAVRQVEGQFAQG
GVSGGGDGDGDGNTDGGSSTDGGYHRGCDHHRGGD - —————————————— GHPFERHVEE

EIKRRVADDETVEKLIRSKFTSMFSVDDEVKKTNEEIKKSQSVSALLELFSENKRKNVIN
IMYMFMYICRFKNLNIMEYIYDRRFAYLTDALEQVLKFYLYMF-————————————————
RKKMNCS-EEKRERTIILNSRNIIFLLKYMNRLKLF
YINLNIYNLLFLIMSQSLHLFSIDSLVVLLAYLNEYSYYGSEVHTKINLSILSRIFELVR
GD-————————————— EANLSRLHFGHFKLLVPLLVKHGYVGGGVGGAGGVDRVGGAGGV
NRLGGADEGAARLLAHFAKDTERAIESVRSGQALSRSSDVCDVLEFYDSKTKEQKKNKENY
MAYLEIQHMQORKKDIKFLFSFLQFLMIGKF-AHEEETVQRLVGLFLENLSLFQVEDVLA
IFFNSEQLQHGEQYSALVTRCKRELLOQRKSLLKDFQINRVLSFIILGYRRSALFRDYHRR
LFAGARYVLRRGHPNSGSHPGESSHSIQSNQPSEGGHPNRGNHPN—--IDALPR————-——
LLSRRSHMRALQRKHLLSREAFR
DPQFLYDFTHDIHIFVKFKNLHLLKFLHSMYLLSLLYYQNADVLRIVSEASHELIETNIF
SFIDQYAYYMYEDLYIIIKAFKYVSFFQIDLITPWKKFFFLLDHFSNALNLENIYDIFFF
INICNLONLKSENYDVFRVLTGRMQRILEVLSKHDLHQFSTHPHTYLLNILGLIREKRNE
HVCAFARAFFYSVYRRFCGGSGEKTPGETSGEMSGE-NTPGEPPAEPL————————————

YNFRDARLFLQAFLAYHNEKQEHLNLQIVHFVLLNVEAFFSQLREGVHYYHSGYIYGPQM
AELLSLLRQLVARKLYSGGIMRTIVCIVKHMLHIQGAHHGSAYAS-GANIFKPFFARFPG
VTDANVWRF IRRHAPLTLRGKRGV

>P_chabaudi_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0:0:0:0.0:0.0:0.0:0.0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0:0.0.¢
XXXXXXXXKGNYDEYFKKLDKIFNECEYDEEQVEQEEKDNEDKIDLAYEQDLLNINFCNY
ENDPRSLSNLVKKKS———————————— QEEIEREKLQEKL————————————~ NSSDNKE
TINNTLPYSYDYDRIFKNKKFLQ-EKIQYKDKFSLADDKSKLIGTFDVNIMNDILNNHQON
DSDIPFYKARRDKYFGREDLNQDD PAAQNEH
——-NAKENYL--——- VNDLESINFLRKIKNDFHFERDEYIQASVKQIEQSYAKD
—ENGDTYET KRDKEE E-EARQYISS
RIQ-NYEDKDVINKIVCKKFVSMFSVDDEVKKINEKIKISKNVNEILDIFSKEKRLNIIN
IMYIFIYMYRHKNINMNEYLYDKRLRYITDGLEELLKYYLYII—————————————————
NNNDCIKLEKKTLVLNDANIIMLIKYMNRLKLFE
YINLNIYNMLFLILSKSYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0.0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.0:0.0.0:0:9.0.0.0:0.9.0.0 4
P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.0:0.0.0:0:9.0.0.0:0.9.0.0 4

p.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0.9.0.0.0:0.9.0.0 4
p.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:90:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.0:0.0.0:0.9.0.0.0:0.9.0.0 4

p.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.0:0.0.0:0.9.0.0.0:0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0.0.9.0.0.4

>P_yoelii_ ortholog
MKKEIKCVKLVLCIFPFLWLYVFCIKLNKKEFYNYINVLLVKNNVKQRYKTINICYGRKK

TE-————- KENYDEYFKKLDKIFNECEYDEEQVEKEEKDNEDKIDLAYEQDLLNINFCNY
ENDPRSLSNLVKNKS-———————————— KEEIEREKLEEKQ————————————- NLKDNKE
TTNNTLPYSYDYDRIFKNKKFLQ-EKIHYKDKFSLKDDKTKLIDTYNVNIMNEILNNHON
DSEIPFYKGRRDKYFGRED EPNCGE--
777777777 DVKENYL---—-VDDLESVNFLRKIKSDFHFERDEYIQASIKQIEESYVKD

NGNIYEN GEIRHGNKREIEEKEEAKEEGAKEEGAKEGEAKECISY

RIR-NYENKDVINKMLGIKFVKMFSVDDEVKKINEKIKTSKNINEILDIFSKEKRLNIIN
IMYIFIYMYRYKNININEYLYDKRLRYITDGLEELLKHYLYII-—————-—-——————————

NNSGCIKLEKKTIILNDVNIIMLIKYMNRLKLE
YINLNIYNMIFLILSKSLELFTLESMISLLAYINEYSYYDSEIHRKINLTILRNFFKKIK
KDFTPTFINKENEKFNKTDQKLISFSYFKLLIPILLKYKYVDK-————————————————
7777777 IGISLLYSMFEENIKKILF---NDKNIVDPKEECDILFYNAKTKDQKKNKENY
FSYLKYEHLIEKKKNLHFLSQFLHYIIISKFYNDKDRLITDLVNIFINNFQIFNLNDILN
IYFNFHIFNKFGN--NFIFRCKQEILHRKSTLKDSQINKILSYIIYNYKKSKIFKDYHRH
IFVNRKYTLCRN

KSDIKQTNIVSYSNLIKKRKELKSFKRLYITYKNNFE
DSQFVYDFTNNINMFVQFONINLLRFIYNMYILSLLFYKNQDVIRIVSDLIYDMTETNIF
SFIDQYSYYI

MKEITHQVEFNLDIKNLNTHPHTYILNILNLVTDHANQ
DFTSFVHFFFYSIYKKIEQKKNEQKNSEQKNSEQKNSEINDGKIADGKLH-———————-——




DVYKGVNNYV
YNFKDIRLFIKYFLLCFKENQEXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXX

>P_berghei_ortholog

XXXXXXXXXXX XXX X XXX XXX IFNECEYDEEQVEKEEKDNEDKIDLAYEQDLLNINFCNY
ENDPRSLSNLVKKKS———————————— KEEIEREKLEEKQ-————————————- NSSNNKE
TTNNTIPYSYDYDRIFKNNKFLQ-EKIHYKDKFSLKDDKTKLIDTYNVNIMNDILNNHQON
DSEIPFYKGRRDKYFGREDLNQED GPNFGKEH
ETDIANGENNIKENYL-———- VEDLESVNFLRKIKSDFHFERDEYIQASIKQIEENYVKG
7777777 EKDNIYENTKLNENRTKIEYGNKRDIEE----——---———-——-E-EVRQCISN
RIH-NYEDKDVINKILSRKFVNMFSVDDEVKKINEKIKTSKNINEILDIFSKEKRLNIIN
IMYIFIYMYRYKNININEYLYDKRLRYITNGLEELLKHYLYII-—————--——————————
N
.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0:0.0.0.0:0.9.0.0.0.0.9.0.0 4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0.0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0:0.9.0.0 4

P.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4
P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0.9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.0.0.0.0:0:9.0.0.0.0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0.0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0.9.0.0.0.0.9.0.0 4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0.0.9.0.0 4

.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0.0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0.:0.0.0:0.9.0.0.0.0.9.0.0 4

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

19% 70% 18%

P. vivax

18%

P.

chabaudi

70%

P. berghei

73%

P. yoelii

33%



B PFC0435w

= PHYLOGENY AND PEXEL/VTS

1.00

1.00

1.00

v VI v B v I v B v I v B o]

= ALIGNMENT

>P_falciparum_PFC0435w

MKV-GIIFFC-—-—- LFFFVVLGACNNVKERIFKNIKKRTKFIILNEPIVDLSFSENLEH
TLLFDLDVD-KNLYTLDESLLNLENLNYSSIFRLLVDTYKNIKEN---EDDNKNIRYIFL
GTSFSRIHPLNFEYFLRKLNKYIYNGNIYEKGNVDIRGILEEYNKEIEEKKLEKQKLNKI
KDKNNNNNNNNNSKF SKDGDNEDEFNNKNDLYNPSDKLYNNNDDIDVHELLEEIITKEKRF
FLNDDDDNDSNDKYILKT———-—-—— DEVNKYKGFFIGYGFNDDIPSVIHHYNEFDKNEFLE
PSLNSGIILDITLLKNIYEVSNILLSNNEKDQSIHIDYIYEVTKYIKENLRVRLTHSENV
CLNEEQNIHLLDND-PNNFEIYKYYQVLNLFKDYNKNTEEKQYEKIGHENVRHEETSSEG
NENLN-RNTKHNNDNNNDNNNYSEDAIAELLLSYFNVFYPISTCMCYSIRSKHESLMDYD
KYHMINLENDIKLKHYIKETEE--IHFNSIEEYKMKLNRINY-KYDTLLEEHENLVTHKN

ILIGIKTSINTEEERIPHIKNTYDNKENTQIIFNTFNYD-—————-———————————— NKL
KEKNTFG-————-———————— FYNNSLLONALENDNIDLDIIYMSDKESQKYDNLYFNS——
777777777777 KVTSKEGLCEKLKHMIYYYYEEYVMKNSEK--—-—---—-KYFFIADDD

TFVNVKNLIDVTNLTLNTCSHSKKYMYDKYIKSYDFVKENEALFLONFPKKTLFLYSYLK
DTFAKTIQTLKKYDYVPKYCQGGILSKKHKNNDSDDDHDHHVGNKQNNDSTNHODIEKNQ
VNVINNNNNNNNNKAKSIPIYLGRRYSYNTFSTNSNEYFYDYLTGGAGILINDETAKRIY
ECK ECTCPSTNSSMDDMIFGKWAKELGILAINFEGYFQ
NSPLDYNKKYINTLVPITYHRLNKNRTTKESRDMYEFNYLVN----YNRNDKEQNKDIYVD
YLDRNHKNMIDNVFHYFFYVNMYDE-----KNKVVTKIEHNADMNSKKNKSKNPQKLNNT
QGDKNVNDDENVNDDENVKGDENVKGDENVKGDEYMKGDENVKGDENVKDDENVKDDENT
KGDDNNYNVDNMENIDDIINMVESVDDDV-MERNKKGTGKEKKDDKNHNNKEKATDVKKS
SVPTNNIDKNEDTTKYVIKMNEKIYNRMQOESGKYKQLFDINKFFKKEIEGHPYFQKIKKK
NEKAKKEKEKMNQLKKQKDYTNNYFHTS--NMQGNEFNQQKMGNYQNQENEENDFFDQRPE
IEEDAINPMDYEEYMENLSNFE—--—-— DDGEPYDEYD-DYDDEFVNTINADKLKINDQNKH
LYEQIKD I
AQPPVNFQNDQNSNTFDFDTDEL

>P_reichenowi_ortholog

MKV-GIIFFG--—-— LVFFVVLGACNNVKERIFKNIKRRTKFIILNEPIVDLSFSENLFH
TLLFDLDVD-KNLYTLDESLLNLONLNYSSIFRLLVDTYKNIKEN---EDDNKNIRYIFL
GTSFSRIHPLNFEYFLRKLNKYIYNGNIYEKGNVDMRGILEEYNKEIEEKKLEKQKLNKI
KDK-NKNNNNNNSKISKDDNNNDEFNNKNDLYNPSDKLYNNNDDIDVHQLLEEIITKEKRF
FLNDDDDNDSNDKYILKT-———-—--— DEDNKYKGFFIGYGFNDDIPSVIHHYNEFDKNEFLE
PSLNSGIILDITLLKNIYEVSNILLSNNEKDQSIHIDYIYEVTKYIKENLRVRLTHSENV
CLNEEQNIHLLDND-PNNFEIYKYYQVLNLFKDYNKNTQEQKYEKVEHENNKHEETSSEG
NENLN-RNTKHNNNNNDNNNNYSEDATIAELLLSYEFNVEYPISTCMCYSIRXXXXXXXDTS
NYYLNPIDNDIS-—-HISQGREPFLNFNSFDDQKEDDYRNNVITYDHDIQENNNITTHNN

YTTNDIAYNN NLL
KDENYFKYNDNDLDCERIYHFFSKYFINKILYADNIDLDIIYMSDKESEKYDNLYENS——
777777777777 NVTSKEGLCEKLKHMIYYYYEEHVMKNSEK--—------KY-FIADDD

TFVNVKN-IDVTNLTLNTCSHSKKYMYDKYIKSYDFVKENEALFLONFPKKTLFLYSYLK
DTFAKTIQTLKKYDYVPKYCQGGIISKKHINNDGD—--DHHMDNKQNNDSTNHRDIEKNQ
VNVVNNN-—-——— KAKSIPIYLGRRYSYNTFSTNSNEYFYDYLTGGAGILINDETAKRIY
ECK ECTCPSTNSSMDDMIFGKWAKELGILAINFEGYFQ
NSPLDYNKKYINTLVPITYHRLNKNRTTKESRDMYFNYLVN-—--YNRKDKEQNKDIYVD
YLDRNHKNMIDNVFHYFFYVNMYDEKNASQKNKVVTKIEHSADMNSKTNKSKNTQRLNNT

NGDENNYNVDNMENIDDIINMVESVDDDNDMERNKKGTDKEKKDDKNHNNEEKATNVKKS
SVST-NIDKNEDTTKYVIKMNEKIYNRMOESDKYKQLFDINKFFKKEIEGHPYF——————

KXXXXXXKXXKXXXXXKXKXPE
IEEDAINPMDYEEYMENLSNFE——--— DDGEPYDEYD-DYDDFVNTINADKLKINDQNKH
LYEQIKD I

AQPPVNFQONDQNSNTFDFDTDEL

>P_gallinaceum_ortholog

MNLFSNSFFSFPSLITHFFFIL-—-—--—— SSLFLFIHRFFVFLLLNEPIVHLSFSENLIH
SLVFDLEND-KNLYTLDETLLNLENINHSSIFRLLVDTYKKIEED---KDDRENIRYIFL
LTSFSRIHPLNLEYFLRKLDKYIYNESIYKKGNINIKEILNEYNNEIKEKMEEKEE IKK—
KNGEQININD-IEKIIRNEKIF

FLNNDD--KGSDKYVIK-—————————— DSIYNGLFIGYGLNDESPSITHHYNLDNNFYF
PYFNSGVLIDITLLRNIYKKSLTLTNFE----IINIDYIYEVSQFLKENLNVKLTTFQNT
CLNDEKNIHLLDND-LNNFELYKYYQVLYLFKDLK-———-—————————— EKPQKDNNEN
NONIEIKNDKENNTEKNYNQKNEDNELAELILSYFNIFYPISTCISYSIRSRNESLLGYD
KFHLMNIENDTKLENYIKETED--ITFSNIDEYKMKLNKVNN-KYDYLLDENENTLGYKN
ILIGVKTSINT-EERIPYIKNTYDNEENTKRIFNNFNYNYES-——————————————— QL

TYVNVKNLIDVMNLTLNECEHSKKYMYNKYIKSYEFLEENEPFFLONFONKSIILYQYLK
NNFLKTINSLKKYDYVPKYC

FSEKN---YYDYLTGGAGILINEETAKRIY
MCD SCICPTKNSFMDDMILGSWAKELEILAINFEGEFFQ
NNPNEYNKIYLNTIVPITYHKLNKDKNVEETKKVYFDKLVN-—--YNK-NYTSTKSLQVD
YLDRNYKNMIDNIFHYLYYTINIY

77777 TIESNKN----TIINMNKKIYNKMHESKNFNHLFDLNKFFKKQINDYEHLQTSGTY
KSKK-————————— KIKKGYSNNYIEKNNSNLSDLKWQKD
—ENESKSSYDSEEYLY-——-——————————— EDYEDYD-DYYEYLEKI-——-—-————-————

falciparum PFC0435w
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
chabaudi ortholog
berghei ortholog

.yoelii ortholog

YSSIFRLLVDTYKNI
YSSIFRLLVDTYKNI
HSSIFRLLVDTYKKI
HTNIFHLLMDIYKQV
HTNVFHLLMDVYKQV
HSSIFKLLTNTYEQV
HSNIFKLLIETYETV
HSSIFKLLIETYEQV



>P_knowlesi_ortholog
MSIMRRIFFA--LLVVS--GLMVHCIQVKDKLFKGIKRNTTFLVLNEPIVDLGLAEGLFH
SLLFDLEVG-DNLYTLDENLLNQKNLKHTNIFHLLMDIYKQVEN----SQGGHAIRYIFL
CTSFTRVHPLNLELLLRKFNKYIYNGHSHEKGDIDVGGILREYNEEVQAKRTALRGMSSV
SGS-NS DTTGRIPAKDIIERMMQDQVNF
LSSDDK--EGSDQFVNP——————————— SGTYKGFFIGYGFSNQVPSQISGNPSPNGFFF
PSINSGIIMDIILLRRIYNH--LIKKSSEENLKVIKDNVHELSNYIGEHLQVNLTPFENA
CITDKDNVFLVEHEGGSNYDVYRYYLVMHLFRDYK-——————————— KDNNVNEAD-NLG
GINTIMMNPP---GEE----GPRDAELAELIITYFNLAYPISTCASYSIRSKKEAFVDYD
NYHLMSIENEIKLEKYIKETED--VHYNSIDEYKTKLNQINQ-KYDMLFDETQRIWNYKN
ILLAVVTSAQT-EHRIAHVKNTYDNKKNIHQVFNSYHSHGGE——————-—— DGVSGKGD~-—
~EQDTKG-N-—————————— LLNHDFLKSAFENEKINMEIIYFSDKESKEYDETLHL—-—
~EETDKKV----DSPNHGELWRKEKNIIYYLYEEYVRKNSPI———-———-—— NFFFICHDD
TEVNVKTLIDVINLTRNECTHSKRHMFRKYVKAFDHMDERESQF LENFDKKYLQLYRYLK
TNFVKTIDALKKYDYVPSYCKG
—-VGAGKSTFDGSPLTSVPLYIGKRYSHNSFDEDENS-FFHYLAGGAGIVLNAEAVKKNY
FCKGVCDVDLP-- ——SGIAPHGKC----DVSLLNDAAIGQWAKGLGIVPINFEGFYP
KAPEEYPAEYLNTITPVSFHKLNEGKTVEETKEAFFRHLVNPTQPRNKTNHKE-EDMCVD
YLDRNYKNTMDIIFHFFFYVNKVKECK

YEMDEADDLGEEDHLSSMDDFGSLDDLDEEEQFDDDDYDYEKYLDGIEAHKKGSGR————
VPSDEPEWGDD——

777777777 GDDNLNLPPEAGEL

>P_vivax_ortholog
MNLMRRILLG--LLAVS--STVAHCREVKNKLFKGIKRNTKFLVLNEPIVHLGLSEGLLH
TLLFDLEIG-DSLYTLDEHLLNEQNLKHTNVFHLLMDVYKQVQN-~---SQGGDAIRYVFL
CSAFTRVHPLNLELLLRKLNKYIYDGRSHEKGDIDVGAILGEYSAEVRAKRAARSAIGSD
SGG-S PAKDLVERMLKDEVDF
LSSEDQ--EGSDKFVKP-—————————— GGTYKGLFVGYGFGGQVPSGESGPPHKGGLLF
PSLNSGIIIDITLLRRLCNH--LAANPSEESVKLMKDNVQELSNYIGEHLHVKLTPFENA
CPTDRHNIFLVENEGGTNYDVYRYHLVLHLFGDYK-——————————— KGSHAGETGAHLG
GPTDSALELPSDAAQE----RPTDAHLAQLIVAYFSLAYSISTCASYSVRSKQETFVDYD
SYHLMSIENEIKLHKYIKETED--VQYNSIEEYKSKLHQINK-KYDALFDEGQRNWTHKN
VLLAVVTSAQT-EHRIAHVKSTYDNKENTERVENSYQPHGGEGNTKGFVGESASGRGDKP
KEQPRAGEN-————=———-—— LLNHDFLKSAFENENVDVEVVYFSDEESKRYDDMLHLKGG
GEEGDHPKGDAGDSPQGEELPKKEKHIIYYLYEEYVRKNSATI ————————— DFFFICHDD
TEFVNVKTLIDVLNLTRNECTHARRHMFGKYVKAFDHMDEREDAFLKNFGKGYLHLYRYLK
TNFVQTIDALKRYDYLPSYCKG
——-GGAGKGASGGATLTGVPLYIGKRYSGNSSAGGDSG-LVHYLAGASGMVLNGEAIKRMY
FFKGACGVGAAVAADGATDGAAASGEC—----DARLLNDAALGRWAKAVGILPIDFEGFFP
NAPEHYPPDYLSTIKPVSFHQLNEGRTANQTKEAFFHHLVGPTQRRNKTNHEE-ADTSVD
YLERNYKNTIDSIFHFFFYVNMAEECK

DDLGEADDWGEEDHLGDM-DLGPLGDLDEEEQFDDDDYDYEKYLDGIEAHKRGSGSGSGS
VDDQPEDPEWPGGSDDSLDLPPHGDGGSDDSLDLPPHGDGGSDDSLDLPPDGPDYSDDSL
DLPPDGPDYSDDSFDLPPEGSEL

>P_chabaudi_ortholog
MKV---IIWLFPLLILS--IVIKCDNKIKDNIFQNLRKKTKFLVINEPIVDLDFSENLFH
SLLFDLEVYNNNIYALDENLLNLONLNHSSIFKLLTNTYEQVSKENEKNDEENKIKYIIT
ASSHTRVHPINLEYLLLKFDKYIYNGNIYQNGDIDIKGILNEYNNEIKESLEKKKKEFKNI
S NIIDEKYKDDIVSALLNKDI-—
77777777 GSSDKFIKKGDNSNDSNSNYNNQYKGMFVGYGEFNDDEPSILHSLNENKNEFLE
PSMNSGIILDIILLKNIYENYINIQKQONEK--IIHKDYIYEISKFIYDNIHVELVHFENT
CLDAKQNVYLTNKE-NTEFDVYKYYITKNLFEDYG
—=SLSIKEVEEKNYEN-—-—————————— IVMSYFQLAYPITTCATYSGRSQ-ETFIGFD
KFNMISIENDEKLKYYIKETEE--ISFNDIEEYKRKFNDINK-RYDEILDNGENNLTHKD
IVLGIKSSINT-EDRISYIKKTFDNKKNNKHIFSNFKITP-————————————————— VL
KNQKETS— IINTELLKGGFDSEDIDIQIFYMSDKESKLENTVKYDI-—
—~DDVSKNSSCEKMKQTIFHFYEEYVENDKNKNNNKNMKKQKYLEF IGNDD
TYVNIKNLVDVMNVSSNKCVHIKKHMYDKYLKSFRFLKKNEPKFFKNFNEKPPLEFYQYLK
ONLIDTIRNLKKYNYIPKYCKD
—-NNGIGNTPKSDVPILLGKRQSYNTFYNDNES—-YDYLASEAGILINDSFAKKIY
FCK NCVCP-DNEQSDGMMLGEWANKLNLLTINFEGFFQ
SHPANYNKKYLNTLVPITYNNLNFNKTVDEIKKTYFQHLVN-—---YNKDEIDEKTDSYVD
YLDONFKNTFDNIFHYFFYLKRYYNSP

>P_yoelii_ ortholog

MKI---IIWLLPLLIIN--IVIKCNSKIKDNIFQNLRKKTKILVLNEPIIDIDFSENLFH
TLLFDLEIY-NNIYTLDETLLNLEKLNHSSIFKLLIETYEQVRKE---ASGENKINYIIL
ATSHTRLHPINLEYLLLKKLNYIYNQNTYKNGDIDIKGIIKEYXXXXXXXXXXXXXXXXX

P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0.9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0:0.9.0.0.4
P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0.0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0:0:0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0:0.9.0.0 4
.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0:0.0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0:0.9.0.0 4

p.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.0.0.0.0:0.9.0.0.0:0.9.0.0 4
p.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0.0.0.0:0.0:0.0.0:0:9.0.0.0:0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0:0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0.0.9.0.0.4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0.0.0.0:0.9:0.0.0:0.9.0.0.0.0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0.0:0:0.0.0:0.9:0.0:0:0:9.0.0:0:0:9.0.0.0.0:0.0.0:0:0.0.0.0:0.:0.0.0:0.9.0.0.0.0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0.0:9.0.0:0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0:0.0.0.0:0:9.0.0.0:0.9.0.0 4



D.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0.0.0.0:0.9:0.0.0:0.9.0.0.0.0.9.0.0.4

>P_berghei_ortholog
MKI---ITWLLPLLVIN--IVIKCNNKIKDNIFQNLRKKTKFLVLNEPIIDLDFSENLFH
TLLFDLEIY-NNIYTLDKTLLNLEKSNHSNIFKLLIETYETVSKENEQANDENKIKYVIL
ATSHTRLHPINLEYLLLKFNKYIYNONTYQONGDIDIKAILQEYNEEINESLEKKKKINNI
S NNMDEIYKDNIISALLSQEK-—
77777777 DSSDKFVKKNNISRNLN-NYNNQYKGMFVGYGFNDNESF TFHNLNENKKILF
PSINSGIILDIMLLKNIYENYINIHKKNEQ--ITHKDYIYEISKFIYDNINVELTHFENT
CLDTKQONIYIINKE-NTEFDVYKYYLTKALFQDYD
—-KSSIKEKEETHNEY-———————————— LIMSYFQLAYPITNCVTYSGRSQNETFIGEFD
KENMISIENDEKLKYYIKETEE-—ISFNNIDEYKQKFNDINK-RYDEILEHSEHNLTHKD
VVFGIKTNINM-EYRINYIKNTEFDNKQNNKQIFNNLKITK-———-———=————————— TL
KNQKETS —=VINTDLLKSGFDNENIDIQIFYISDIESKLFNTLKYDT-~—
~YDISNNSSCEKMKRIIFHFYEEYVEKDKKKNNIKSLKKPKYLEFIGNDN
TFVNIKNLVDVMNVASNKCMHIKKHMYDIYLKSFQF LKKNEPKFLKNENKNPPLEFYQYIK
QONFLDVIHNLKKYNYSPKYCKD
———-NNNNDVKSSFKYNVPIFLGKRYSYNTFYNNNET--YDYLASDAGILINDSFAKKIY
FCK NCVCLNNNDQSYDMILGKWVNKLNILTINFEGFEFP
NHPDNYNKKYLNTLVPITYNNLNLNKIVEEIKKTYFQYLVN----FNKDEIEGKTDSYID
YLDONFKNTFDNIFHYFFYIKNYYNSP

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

10% 30% 27%

P. vivax

29%

p.

chabaudi

30%

P. berghei

30%

P. yoelii

88%



H PF08_0091

= PHYLOGENY AND PEXEL/VTS

1.00[" P. falciparum PF08 0091 NGHFIRSIDEYYVYE

1.00 P. reichenowi ortholog NGHFIRSIDEYYVYE

1.00 P. gallinaceum ortholog KGDFIRSIDEYYVYE
1.00 P. knowlesi ortholog NGDFIRCIDEYYVYE

P. vivax ortholog KGDFIRCIDEYYVYE

100 P. chabaudi ortholog RGDFIRSINEYYVFE
1.00 P. berghei ortholog KGDFVRSINEYYVFE

P .yoelii ortholog KGDFVRSINEYYVFE

= ALIGNMENT

>P_falciparum_PF08_0091
MNNVIIFLLLLINFGTKVYGDDNGEHSANNING--KEEEVEDRWKMYALETNPFLDLKHP
NFNGHFIRSIDEYYVYETKTYNEYMKERYKNLENNNTF TKKQFHCALAVENHGRPNPKQT
NDYKIWSAQGNILLNEVMHKKKYDKFIIYAPFVSLYNFLGKEGIHSHINFAYIIVSRLAL
TIKNALNDDSCHTYDLYLHGHCFGGNIIRIISSLSKDLWKIFQREVINFKIERETLAIID
SNFHLTLKDINIVIDSDSIEVRKDPYFKKDRFYLYKDFKYKESNKPISETFDDVEFDDADI
GYH-——————————m RLKDLDNPENTNNAHQV

SDEDDNLL RPIKRLHFYL
LNKKINLHSITVTGPPLSGTFSKMEDINVGHQGFFKQKYIVKYLPYYLKRATMHKFRDVE
EVLLIYNSELFCLLTVHEKFSYDYTNNLGSLMTFFKSVNFYSDLDNDEIVSMHASLALHS
PLHMRSLTYYLLNFRNEYYHRAFRIPSHLSDINVSNNYPFFEYLKNNNVCSSMSSRHIEQ
FISYVNEAINFNQKPKPLIPQRVIYKNPYLEHFVLPYIPDKSIYTPHTILGTGRTYLLLY
TEDIYKHIAGSAFSNANVLTNDKELLYDSDPFIYYNWTSHVGDONNVQTNYFMQODIYVES
DNVNMNIVDNLFNIFTSTHLVKFFIFNKNHSADVYKSLYRTVEKFALPMVDIVLRKQRKK
YIEYPFLKNDKFNDEENLVYEYINNYTNYLKNFSENNSKVYISNDNFITNHETFKKYHTE
GINTLKEQLSSLHKFAQENKTFYEMKKKEFESMHNMNK
———-INSSNNESFNEKELQEMYEEYDDENNIEKPTQDETDNSNEENKSKLDV—-—-— NYH
GIYLLIKRTLSLKEAFQSLKSYNSSYYNVKYIEFIIKNSYLEHVDDNISNIDDVSSCLEN
HDDDISLGYIAKYCNYNQRLYFNIKKHYISRDIFTVPKLKYCEKPKYKHLKICENVILLK
FYFRSDLETLLSNLNNKELKRMTEMKESVEAGIGKENIFSLTNDSLVTLFHHRNDDITNL
PVNACFKLSSISNMNDFFFKKNNVENSSS

7777777777777777777 TKNNGNNLSENIFCTQVTLPVILNKLTIKSINDIYLRAISN
VMKYKEFKNIFQLSEDEEPYDSFVYFFDKFTYIYNVRTFYQNYNEIETFSTPONLKWNYF
YYLLKNGLNTDYNNENFLONFFYGEHANLVKPLRENILKSFLKHF TVFFYLFKVDE-———

>P_reichenowi_ortholog
KXXXXXXKXXX XX XX XXX XX XX XXX XX XX XX ING--KEEEVEDRWKMYALETNPFLDLKHP
NFNGHFIRSIDEYYVYETKTYNEYMKERYKNLENNNTF TRKQFHCALAVENHGRPNPKQS
NDYKIWSAHGNILLNEVMHKKKYDKFIIYAPFVSLTINFLGKEGIHSHINFAYIIVSRLAL
TIKNALNDDSCHTYDLYLHGHCFGGNIIRIISSLSKDLWKIFQREVINFKIERETLAIID
SNFHLTLKDINIVIDTDSIEVRKDPYFKKDRFYLYKDFKYKESNKIISETFDDVEFGDADI
GYH-———————————————— RLKDLDNPENANNAHEV-
SDEDDNLL RPIKRLHFYL
LNKKINLLGITVTGPPLSGTFSKMEDINVGHQGFFKQKYIVKYLPYHLKRATMHKFRDVE
EVLLIYNSELFCLLTVHEKFSYDYTNNLGSLMTFFKSVNFYSDLDNDEIVSMHASLGLHS
PLHMRSLAYYLLNFRNEYYNRAFRIPSHLSDINVSNNYPFFEYLKNNNVCSSXXXXXXXX
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0.0:0:9.0:0.0:0.0:0:0.0.0.0:9.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:90:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0.0.0.0:0:9.0.0.0:0:9.0.0.0:0.9.0.0.4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0:0.9.0.0.4

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0..0.0.0:0:9.0.0.0:0.9.0.0 4
P.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0.9.0.0.0.0:0.0.0:0:0:0.0.0:0.0:0.0.0:0:9.0.0.0:0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:90:0.0.0:0.9:0.0.0:0:9.0.0.0:0.9.0.0:0.0:0.0.0:0:0:0.0.0:0.9:0.0.0:0.9.0.0.0.0.9.0.0 4
P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0.0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.:0.0.0:0:9.0.0.0:0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.0:0.0.0:0:9.0.0.0.0.9.0.0 4

>P_gallinaceum_ortholog
RWMLYDLETNPYLDLKHP
NFKGDFIRSIDEYYVYETKEYNMYKQTRYANMMNNTSFERKQFNCVISVLLHGRPNSREF
YDYKIWSSQAAIIKDEVISKQKYGKFILYAPFISRLNFLGHGALHTHINFAYLVALRLTM
TLKNISSDDTCYNYDVFLHAHCFGANILRFILSLSNDIWKIKDTSLLDLNSERTALAILE
DNFKLTLRNIDIVTNKDSIKPNKDPYFRGPKYYLYKNFQVDLRHKELTESLDEIFNDENV
NYN-—-——————————————— NLSDDMLQDTNINYIK

SEDTENQI NRVIKRFHFYL
LNKKISLMNISATGPPLSGVVWNLEDIKIGHQKKLRYKSILKIVPSFV-KNNITRTRDVE
ELMYITNPKLLCHLAVEEKVDYNYNKNRGSLISYFKNVNYYADLDNDELVSMYTSLGLHS
PAHMRSLSYFMLNFRNEFYNRIFKIPVHLSNINVSDNNYFISYLEENDVCSYVKNKYLEY
FVSYVXELVNYNQKPSPYIPQRYAYKNPFLVHFKVPVDOKNNIYTSHSILGTGRTALLLY
SYELYKHLSSSGLNNNDVIRGESEYFYDTYPFVYYNWMTYIANQKDRKKENIMKDVLLYS
DNVNMDIVDNLFNVETIFHYLKFFIFXXXXXXDAKKNIYKMINQFSLPNLNNIFKKKEKK
KIEFSMLKRNELNKQEKYLYDFFGIYTNFLKNFSNNNAFSYIPDDVFLIKHSTFKDHHNK
NIDSLKEQIKNIHDEFVKENKTEFYEMKKKLNLMYNID
777777 RTDNIVDDDEDIEELYKEFESYNDI--—--QNLDIDNNNEDEFNNSDKGTVNNYY
GMYFHIKRILNLKDAFVNIKQVNSSYKNVQYVEFVIKNAKYENIEDNLNNLENNNYCLEN
YDEEIDLSYIVHFCNYNQQIYYNLYKRYTSNSIYVLEKLSDCELDNYKYLKLCENAILLK
RFFHKELDVILSEVHKKELRKMYEMRTSIERGINARNIFSLSNDSLVAVLHNKNENMTNI
KINVCFKVSDVSKNKNLFFKDKLPEPEYD

7777777777777777777 FKDNVNSMNNSVFCTHVSLPVKINTRLIKSLNDIYLRAIRY
ISKDKHFQSIFNITEDEGSYKSFVYFFDKFSYVYDLRSTYKNSEEITSFTTPQONF TWKYF



YYLLKYDINTEFNNEEFLHNFFYEEDNETV:

>P_knowlesi_ortholog

MNNVIICFLLLINYGKSVLGAEAQGKNPNNDNNPYEESEIDEKWRLHELETNPFIDLKHP
NFNGDFIRCIDEYYVYETKEYNAYKKERYKNIKNYKTFKKKQFNCAINLLVHGRPNSRNS
NDYKIWSAAANINKHQAMLQOKKYSKYIIYTPFVSLSNVISPEGLYTHLNYAYLLSNRMAT
TFKNMLEDDTCYNYDIFIHSHCYGANIVRLMFTLDNEIWKTLDKSLLNVTYEREVLAILE
DNFKLTLKDINIITDKNAIQIRKDPYFKIHKYYLYKTFQSKFNKNKIIEDFDDVFDDHSL
KYNFHPQGESNAIHGGGGKGSMENLVAQSGTSGARNAGAEESESEQGER-——————————
77777777777 EEPEESEESEDSEDSDSDDEF IFFIKPKKVRKKGSHAPNRSLKRLHTYL
LNKKFTLLSIVSTAPPLIGIVSNMEDIRVGHQKLMKYKFMFQNVPSFL-RAKMLKTRDAQ
ELLHVVNPGLLCLLALHEKLNYNYENNTGSLISYFKNVNYYADLDNDEIMSLHTSLGLHS
TLHMRNLSYYLLNIRNEYHHRTYSLPAHLSDINVSNNYAFFEYIKENDVCSQIKHSELER
FVSYLSEIINFNQEPQPYIPHRQVYKNPFMSHYVIPYMOQENNIYTPHSILGTGRTALLLF
SYDIYKHIAMNGFSERNVIKNDIDFLYDADPFVYYNWMTYIGNONELDEDNFVKNFHIYS
DNINMNMVONLFNLEFVSTHYVKFFIFSKNNTADVYRSLHRTLKNFSLPINKVVLRRQREK
KINFPLLNNAQFDHEENVVYDYMCRYTNFLKTFSYLNSFQYITNEEFILNHKNFKKYQSE
RMAELKNEIKKAHNFIQQONSTFSDMKNKLTDMYNIE
777777 NTANSSERELEVNEEVGNLNTFESANYPLEESKKNSASNDSLQDIDKSYV-TYH
GIYVNIRRTMTLKEAFKSISMHNDIYDAMQYVEFVIKGSAYNDVEDHLNNMEDVNSCLEN
KNENIPLNFISKFCNYDQQAYFHIKKLYTSRNLFVLKSLKQCNYPKYRNLKLCENRNLLK
TFFQSDLSVTLSKLHEREKKRMATMRDGIERGMNEADILSISNDSLAAIFHNKNEDISTFE
KMNACFIIPEKPLIQNLFSNDENMQSTKEDTEMGTVKKVGHGHITADTSDVITMTESSTN
WDSSLSNMEEVDSSRTSLHSLESLGGYEDVGSDVIEAAYELEREFGPVAKMAMSVVSANE
KEQEKE-----KEKEKETETEEEEEEEEMERQKQKEKEREKKEKEKNYNIYAQSSAS———
777777777777777777 RSGRDSGSGEKVFCTEVTLPVLLRKDILKSANDIYMRAIRS
VMODPHFRSAFNLRNGDEPYESFIYFFDKFAYVYNQKNKYAHTGDINTENTPONIKWNYFE
YYLLKYGSQTNYNSESFLKNFFYGKKSNLVKPQKDNILKDFLAHF TVFFYLFKLD—-—-—

>P_vivax_ortholog

MNHVIIFFLLLENYGKGVIGAEAQEGSPNSHNNPYEESEIDEQWRLYQLETNPFIDLKHP
NFKGDFIRCIDEYYVYETKEYNAYKKERYNSIKSYKAFEKKQFNCAINLF IHGRPNSRNA
NDYKVWSAAANINKHEAMLOKKYSKYIIYTPFISLSNFLGTEGLYTHLNYAYLLANRLAV
TFKNMQDDDTCHNYDIFIHSHCYGANIVRLMF TLDNDIWKLLDKSFLNMTYEREVLAILD
DNFKLTLKDINIITDKSTIQYRKDPYFKVDKYYLYKSFQAKINKKKITEHFDDVEFDDHNV
KYDALPQAGSASDEGAGGSDSFENLMAQPGRSSALGGGEEEGEVEPEAA-——————————
SDNNEEF ILFTKQKKVPKRSGHPANRSLKRLHTYL
LNKKFNLLSIVSTGPPLIGILSNMEDVRVGHQKLMRYKFMLONVPSFL-RAKMLKSRDAQ
ELLHMVNPGLLCLLAVHEKINYNYEKDTGSLISLFKNVNYYADMDNDELMSLHTSLGLHS
TLHMRSLSYYLLNFRNEYYHRTYILPAHLSDINISNNYAFFEYIKRNNVCSQIKQSEMER
FVSYLNEVVNFDQKPQPYIPHRQIYKNPFLAHYIIPYMQENNVYTPHSILGTGRTALLLY
SYDIYKHIAMNGFSERNVLKNDIDFLYDADPFIYYNWMTYIGNQNNVEQDNFMEDLHVYS
DNINMNLVONLFNLFVSTHYVKFFIFSKNNTADVYRSLYRTLRNFSLPINKVVLRRQKEK
KINFPLISNAKFDPDENVIYEYMGKYTNFLKTFSYLNSFQYITNEAFILNHKTFKRYQNE
RMEELKNEIKKAQNF IQENNTFSDMKNKISAMYNIE
777777 NTSNNNERELAVNEEVGDLAAFESANYALGEGKAASSSDGSVQONLDRTYV-TYH
GIYLNIRRNMTLMEAFRSISLYNSVYENIQYVEFVIKGSAYNDLEEHLSNPDDINSCLED
KYEDIELSFISKFCNYDQQAYFHIKKLYTSRNLYVLKSLKQCNYPKYRHLKLCENLGLLK
TFFETDLSVTLSSLHEREKKRMTSMRDAIEREMHETDILSISNDSLAAVFHNKNEDISTE
KINACFIIPEKPLIQNLFSNEESMQSTEEDIEMGTLRKVGDGHLSASTSDLSAMTGSTTS
LDSSVSSSNE---SHGSMTSLESLEGFNDVDTEVIETGYELEHALGLSSHTGTGVEGESG
KEEDKEAKEKAKKEKKEKEKREKKERKEKEKKEKEMKEQEKKEQEKTDNNYAHSSSSSNR
SNNRSNNRSNNRSNNRSNNRSNNRNGSDHNVFCTQVEVPVLLRKNVLKSAHDIYMRAIRS
VMQSKHFRSAFNLREGEEPYESFIYFFDKFAYVYNKKNKYAHAGDVKAFNTPONIKWNYF
YYLLKYGSGTNYNNEAFLENFFYGKESNLVKPOQKDNILKEFLTHF TVFFYLFKLD-————

>P_chabaudi_ortholog
KXXXXXXKXXX KX XX XXX XX XX XXX XXX XXX XXX XXXESEIDKKWKLHPLETNPFVDLQHP
NFRGDFIRSINEYYVFETEEYNAYKKERHNNIKNNIPFEKKQFHCAINVLLHGRPNSRHA
DDYRIWSPOMTLIKYEVMLKKKYHKYVVFAPFVVMTNFAGDEGVHAHANYAFLIANRMAM
TFKNLKDDDTCHTYDVLMHSHCVGGNIGRIAFTLDKEIWKTANISLINMENERTVLAILN
DNFKRILTDVNIITDKSTIKYRKDPYFKNNEYCLYKSFKYTPGKKKLTDDFEDIFDDYKV
DYDSLWSMENSLNKKKLSRRSKSKNSSGKNFGSSFKGHANLDSSDEEDAFE———————— S
MNVPGPSNNTYDNFHYSYQHINSDLSDDDEDQI —————————=————— SIKFVKRLHYHI
LNKKFNLLGATLTASPISGIYSNMEDLTIGYQHFSKYRHYLKWVPKYI-AHKLGKVRDYK
ELFYLVNPEMLCLLAVNEKLNYNFRONTGSLMTLFKDVNYYSDLDTDEMVSFYSALGIHS
SMHMRSLSYFILNIRNEYYLRLYNIPAYLSDINVSNNFPFEFNYIKNNPICKHVPDHNLGQ
FISFVNEIINYDQKPKPYIPNRYVYKNPKLSHFVLPTNMSDKTYTPHAVIGSGRTNLLLY
TYDVYRNVSRKQASEDNVLTSDVLFEYEGDPLIFYNWLSYIGDQONDMKRRNFMQKIYLYS
DNININVVDNLINAFSTTHYTKFFIFDKNHPVDAHKHLHRTLNNFSIPIQIVSFSVGNKK
KITFPILNTPKIDRDEAIAYEYINRYTNFLONHVIRNSFYTTTDHNYILTHKTFKGYQQK
AVDRLRDQIKVVKNFINSHKTFNEMKKALRDSENIH
—~GTAPINTDNYINHELGDLESFVEENYPNPIGLDEGVSNDDSSQYDLSYYDNYN
GTYLLVNSDLKLRSVYKYMLKYSKIYKNTKYIEFVMKNEMRGDVHDQLVNVENGSSCLED
FNDNIRVSYIIDYCNYDKKSYFLFYKEYKSKNIYSVPSQDLCESAEYSYLKLCQNMSLLK
KFFTKTLDTQLSEIHKDEMKRMTKIKNAIEDNIDFKNILSISNDSLVSIIHDKNEGITTF
DINACFTVSAKLTLGNIFNVNSQIDPETA

RTNINNSIFCTPVSVPVAVNRPIMRSINDVYIRAIEFN
IMKDQQFREYMRIPVNSNPYHSFIYFFDKYAYVYKKRKWYKNMNHVKME IPPQTIKWNME
YYLLRNNSQTSYNNEMFLYDFFYGKKSADIKALSRNIMKPFLSHF TLFFYLYKVDESIGN

>P_yoelii_ ortholog
MYISISF ENDIDEKWMLHPLETNPFIDLQHP
NFKGDFVRSINEYYVFETKEYNAYKKERYNNIKNGIPFEKKQFHCAFNLLLHGRPNSRNA
DDYRIWSPQITLIKYDAMLKKKYHKYFLYAPYVVITNFVGNEGIHAHANYAFLITNRLSM
TFKHLLKDDTCHTYDVFVHAHCVGGNIGRIVFTLDRDIWKTVNLSLIDIQNERTTLAILN
HNFKRTLTDVNIITDKSTIKYRSDPYFKKHHHCLYKSFKFVPKKKRLTDYFEEMEFSDHNV
EYDSLESVNKQLYKKKLSKLKKSKYSSSKRMRNPFKMDEDLTSNIKSDYSEDEDEEISDS
TSVFDPNNNSYDNFQYSYQTLDNDDSEDDEEVI——————————————— SLKFVKRLHYYI
LNKKFNLLGFTATGSPLSGLYANMEDVTIGYQNVSKYRHIIKYIPKIV-TSKLAKLRDFK
ELIYLINPELFCLLAVNEKLNYNYKKNIGSLMGFFKNVNEFYSDLDNDEVVSLYSALGIHS
SMHMRSLSYYILNIRNEYYLRLYNIPVHLSDINVSNNYPFFNYIKHNPICKHVPSHNLGQ
FISFINEIVNFDQKPRPYIPNRYVYKSPKLTHFVIPMAVSSNIYTPHSILGSGRTNLLLY
TYDMYRHISHKLVSEDNVFTSDTEYSYEGDPFIYYNWLTYVGDONNMKSRSFMKKIYLYS
DNLNINTVDNLINSFVNIHYTKVFIFDKNNPVDAYRHLYRTLNNFSIPIGRISFSVGNKK
KLSFLSLSTPKISRDEAIIYEYINRYTNFIQNYILMNSLYSIKYENHILTHKAFKEYHQK
AVERLKKQLKIVESFVKAHKTENGMKQALRDSFNMYKNTYDERSSSLTEEIIYERNESSD
SRGSTSNDDAPINTDIYINKELGDLESFIESYYPDPDSVGENFSNENSKHDDSSSYDNYY
GTYLLVKSNTKIKSVYEYLLKYDKKYKNAKYIEFIMKNEMYGDINDQLNNIENGSSCLES
VNDKVKISYIIDYCNYDKKSYFLFNKAYKSKNIYSVPSHDACETPEYSYFKLCQONASLLR
KFFTKRLDTEIGHIHRKELKRISTMKSSIESNMDSTHLFSISNDSLVSIIHDQNEDITTF
DVNACFTVSAKTTLGNIFNVNSRMDPETI




NTSINNSIFCTPVSVPVVSNRPIMKSINDIYIRAIVD
IIKNEQFRELMSIPEKLNPYYSFIYFFDKFAYVYKPKSWYKNMNRVKME IPPQTIKWNMF
YYLLRNDISTVYNNEEFLYEFFYGNKSTSVKPLVKNILKPFLSHFTLFFYLYKVDESIGN

>P_berghei_ortholog

ENDIDEKWMLHPLETNPFIDLQHP
NFKGDFVRSINEYYVFETKEYNEYKKERYNNIKNNIPFEKKQFHCAFNLLLHGRPNSRNA
DDYRIWSPQVALIKYDVMLKKKYHKYFLFAPYVVITNFVGNEGIHAHANYAFLITNRLAM
TFKNLLKDDTCHTYDVFVHAHCVGGNISRIVFTLDRDVWKTVNLSLINISNERTILAILN
DNFKRTLTDVNIIADKSTIKYRKDPYFKNHHHCLYKSFKFVPPKKKLTDYFEEMFSDHKV
EYDK S
TTVLDSNNNTYDNFQYSYQTLDSDDSEDDE-II-—————————————— SLKFVKRFHYYM
LNKKINLLGYTSTGSPLSGLYANMEDVTIGYQNVSKYRHIIKYIPKFF-TSKLAKLRDFK
ELIYLINPELFCLLAVNEKLNYNYKKNVGSLMGFFKNVNFYSDLDNDEVVSLYSSLGIHS
SMHMRSLSYYILNIRNEYYLRIYNIPVYLSDINVSNNYPFENYIKNNSICKHVPSHNLGQ
FISFINEIINFDOKPKPYIPNRYVYKNPKLSHFVIPMTVSNNIYTPHSILGSGRTNLLLY
TYDMYRHISHKLVSDDTVFTNNTEYSYERDPFIYYNWLTYIGDONNMKIRGFMKKIYLYS
DNLNMNTVDSLINSFVNIHYTKFFIFDKNNPVDAYRHLYRTLNNFSIPIGRISFNVGNKK
KITFPSLSTPEISRDEAIIYEYINRYTNFIQNYVITNSVHSIKYENYISTHKSFKEYHQK
AFDRLKRQLRIVESFVNTYKTFNDMKQALRDSEFNIH
7777777 DDAPINTDNYINKELGDLKSFVESYHSDPDSVGGNFLNENSKQDDSSSFDNYY
GTYLLAKSDIKLKYVYEYMLKYDKKYKNARYIEFIMKNEMHGDIHDQLNNIENSLSCLFS
LNDKIKISYIIDYCNYDKKSFFLFNKSYKSKNIFSVPSQDACTTPKYSYLKLCONASLLR
KFFTNKIDTEIGHIHKKEIKRISTMKRSLESNIDIMNIFSISNDSLVSIIHDKNEDITTE
DVNACFIASAKPTLGNIFNVNSRMDPETM

RTNINNSIFCTPVTVPVILNRPIMKSINDIYIRAIID
IIKNIEFRELMSIPEKSYPYHSFIYFFDKFAYVYKKKKWYKNINEVNME IPPQTIKWNMEF
YYLLRHDISTVYNNEEFLYDFFYGKKSTSVKPLVKNILKQFMSHITLFFYLYKVDESTGN

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

60% 6% 15%

P. vivax

15%

P.

chabaudi

8

o)
°

P. berghei

7

o
°

P. yoelii

10%



B PF10_0177

= PHYLOGENY AND PEXEL/VTS

1.00[
1.00 L

L] —

= ALIGNMENT

>P_falciparum_PF10_0177
MEKYSKVIKKNEGL
777777777777777777 LNSSSVEGLHYNKFSSDDSVYIKTNNLDKMYYAYNNNNNDRN
IVRKDFMPIEKYEDIKEDTNSNNYHNNSYYGRHHHNHILKNYKYDHYNKNCFKKYDDFNK
YYFLIPNNKINAHIDEHPNYRLSNKLKGTNINDHLNDPHIFKTSEYNYKNVIDKDTSYHM
YPVHNNNIPFIHNRKSTHT IKNKNCDENNISQNLYVSSNPYISLDSYDNIIYSPKIGNYP
INLNENIFIGSRDMNSSSRQIYKYINNNNVDSHMNKMNEHIHASGTKNYTLQEYPHYIYE
SNVNIEKVCDINDNNICGGAKKKIISYDLEEKNHKMDDSKDNIKRNINNVNYVKINH--—

IDKEDK
NKKVNYDD-DKKV
777777 S—-DDDDKKVSDDDDNKKVSDDD-DKKVSDD——---—--DDKKVSNDDNKK--VYY
DDDKKIND-DDNNNISKDIRYD-—-————-—— EKNNFMEWMSHNKLMKNIISSYNEDVNIE
NHGLFNLLFDIYGFNKDIF———————————————————— KEYLVHNK——————— EETIKD
VIKNIVNELSNE-—-—————— KNNKISEKLIFLKYLFNEYGHTEYPNLISLKNFKLIFKNY
KNIFSSDKIVLFIFNCLDRGKRYHITQTDFIIGMLACSPQINNDISDDTGKLRHQLIFRA
YDLDRDGYLNDNEFLVFLYHIYELSKNLQYSK—-—————— LKNDKRKLKEFVIQE——————
——KNKIMKD-KKKISYDIFYHLVLTKQIQGTTNLLRSNYDVSSVVKKYFLYTYAKNFITD
TFIN-——-- MDTSFFITTKKNIKNE-—————-————————— HLKTONLPNHENEVHIIHND

EVICNQEDDQKGNYVTNQDDNLAQEKKETHSEDHFHDSISNNNSYADVNACMGEMYAACD
ESEKNVEEHPYECVREVVHSENEQ--AEKCVEVKEEIKGDMNF IQSGDAASGDVEAADVE
GAGVEAADVEGEGVEAADVEGAGVEAADVEGADVEGADVEGADVEGVHVEC-—
—ADEQNNDHIPTKDKINNEDVFFDNNNDKEHIRSNSSNEESFTKQLKDEINSSNEKDDEE
KEDSLKKTENLNEEHIEKDGNNLSYLLNNNNNIVSCSGVDIKNNISERNIIYNMNDNLYD
NVAKDRYNYFEHDKKQPINNE-—————-——————— EDINKNNNNNDNMNCNTHISYSNINK
FVTNNKEYFMNNKNNENDKKMFPSYKEQKNSTNINKSL
PHFGKKED-IQDNVINKELHIEHIIE
DK-—————————m IERIKKLVKIYREKYITDH-RLNTLNQDIAFKIFTMFYKVC
YGKKKHTYTSFFEKF--QICTYNDILLLCDEVAKLFKMENSLENVTLPCKVFGDVHGNLEF
DLLDFFNLYNWPMHNNKNLLLTESDL-RKFEYIHNDKDIHIDKNKDMQYN——————————
DNDIKYVFLGNLINRGNYSLEVICLLFSLKILFP
KHIYLLRGNHEDRLFNYIYGFYKDIEIKMKTNMEYMGIINYQEQVISAHSYELFNRINDV
FEFFPLCVLLDKNILCIHGGIGDSVMTISDYQHIRKPILIPQONVDRYSNNKSEHVKKIIT
DTLWSDPINYNDELDLQLLKNSST-YDIIPSRRGNITFKFGKHRLNDFLKNNQLKLIIRG
HECVQEGYKYSYKRKLLTLFSAKNYCNKYNNNASNAF IVRKNKNIITFNQILKY————-——

HNCNTLINNENKQV-———————————
——=TINQLQKYNFSNDKSNDKKTSPFFNNTHLTKK-—-——-————————————— TFAVSHG
YLSKCDEEL-NDQLNTHPSMKNCSGNNKNFNKDADKNYMNGSGENKSFNKDVDKNYMNGS
GENKSFNKDVDKNYMNGSGDNKNEFNNDVDKNYMNGSGDNKEDLNNSSSVPTTNINELNKN
GAISICENEVLMNNKYGVVSNMSEQSRNSTENVASNNDMDINTVNQISKSIIKKKWRDTR
TNQNLNSNKMNRNNNSQLINDMGSVNIYKEVEYEEDDKIEKE---IQREEQNDIQNNVQT
NLON-——————————————— DVLKQVENINVEISNDNMHNKNDVHYISMNEINSDKIKSS
HINDNVYDKNESSTFSFEHKETYDEKGDNEKEQRNLERADSEKKNIVNDDYDFYSYDEIY
INSLINSKIWEKNDDDYKIIERKDTNDELYKIEDKLQKQVNIHNVINEFFNNEEIYQEKT
DSNYNMSNENESISGDNENSKKNYYSKLSKINEMY TNKHNDGDKIDEQMSDINSVDLINE
FTSKSLDF-MMPPNLGLGNRTQLKKDISMKENNKDQRNNV-TTLKSLRGDNNIKDSSNKM
OMQCLPPDPKPQTKITFQKSL———————————————————— EKINDS

>P_reichenowi_ortholog

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.0.0.0.0:0:9.0.0.0:0.9.0.0 4
P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0:0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0.0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0.0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0.0.0.0:0:0.0.0.0:0:9.0.0.0:0.9.0.0.4
D.0:0:0:0.0.0:0:0:9.0.0:0:0:9.0.0:0:0:9.0.0:0:0:9.0.0:0:0.0.0.0:0.9:0.0.0:9:9:0.0.0:0:0.0.0.:0:0 SN\ ) Sttty

NKKVNYDDNNKKV

DNNKKVNDNDDNNNISKDIRYD-
NHGLENLLFDIYGENKDIF-—-—

TYIN-———— MDTSFEITTKKYIKNE-—————————————— HLKTQNFPNHENEVHI IHND
EVICNQDDHHKANYVTNQYDNLAQEKKETHSEDHFHDSISNNNSYADVNACMGEMHVACD
ESEQNVEEHPYEGVREMVHSESEE--AEKCLEVKQEIKGDMDF IQSGDAASGGVECVDVE
CADVECIDVECADVECADVEGADVECADVECVDVECADVECVDVECVDVECVDVECADVE
GADEQSNNHIPIKDKINNEDVFFDNNNDKEHIRSNSSNEESFTNQLKDEINSSNEKDDEE
KEDSLKKTEKLNEEHIEKDGNNISYLLNNN-NIVNCNGVDIQNNISERNIIYNMNDNLYD
NVAKDRYNYFEYDKK-PINNE-— ——EDMNKNN-NNDNINCNKNVSYTNINK
FVTNNKEYF INNKNNENDKKMFPSYKEQKNSTNMNKSL
PHFGKKEDDIQDNVINKELHIEHIIE
DK————=———————————— IERIKKLVKIYREKYITDH-RLNTLNQDIAFKIFTMFYKVC
YGKKKHTYTSFFEKF--QICTYNDILLLCDEVAKLFKMENSLENVTLPCKVFGDVHGNLY
DLLDFFNLYNWPMHNNKNLLLTETDL-RKFEYIHNDKDIHIDKNKDMQYN-—————————
DNDIKYVFLGNLINRGNYSLEVICLLFSLKILFP
KHIYLLRGNHEDRLFNYIYGFYKDIEIKMKTNMEYMGIINYQEQVISAHSYELFNRINDV
FEFFPLCVLLDKNILCIHGGIGDSVMTISDYQHIHKPILIPONVDRYSNNKSEHVKKIII

SRR

falciparum PF10_0177
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
chabaudi ortholog
berghei ortholog
.yoelii ortholog

LKNDKRKLKEFVIQE
LKNDKKKLKEFVIQE
LKENKKKLKEYVINE
LKGNKKKMKKFVAVE
LKGNKKKMKKLVAVE
LKTDKNKLKNFVINE
LKTDKNKLKNFVINE
LKTDKNKLKDFVINE



DTLWSDPINYNDELDLQLLKNSST-YDIIPSRRGNITFKFGKHRLNDFLKNNQLKLIIRG
HECVQEGYKYSYKRKLLTLFSAKNYCNKYNNNASNAF IVRKNKNIIIFNQILKC————-——

HNCNTLINNENKQL-—

——TINQLQKNNFSNDKSNDKKTSPFFNNRHLTKK
YLSKCDEELKNDQLNNHPSTKNCSGNNKNFNKDVDKNYMDGSGDNKNFNKDVDKNYMDGS
GDNKNEFNKDVGKIYMDGSGDNKNEFNKDVDKSYMNGSGDNKEDLNNSSSVPTTNINELNKN
GALSICENEVLMNNKYGVGSNISEQSRNSTENVASNNDMDINTVNQISKSIIKKKWRDTR
TNQNLNSNKMNRNNNSQLINDMGSVNMCKEVEYEEADKIEKE---VQREEQNDIQNNVQT
NLON-——————————————— DVLKQVENINGEISNDNVHNKTDVHYISMNEINSDKIKSS
HINDNVYDKNESSTFSFEHKETYDEKGDNEKEQRNLERADSEKKNIVNDDYDFYSYDEIY
INSLINSKIWEKKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXKXXXXKXXXXK

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4
P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0.0:9:0.0.0:0:9.0.0:0:0:9.0.0:0:0:0.0.0:0.0:0.0.0:0..0.0.0.0.¢

>P_gallinaceum_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0.0:0:0.0:0.0:0.0:0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0:0.0.¢

P.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4
P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0.9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.0.0.0.0:0:9.0.0.0.0.9.0.0 4

.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0.0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0::0.0.0:0.9.0.0:0.0.9.0.0 4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0.0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0.0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0.0.9.0.0 4
WRSHNKLMKNIISSYNENIDME
NHGLFNLLFDIYGYNKDIF KNYLLNND DNLINE
VMKNIIYELSEE-—--——---— KNNKITEKLIFLKYLFNEYGHTEHPNLISLKSFKLIFKNY
KDIFSSEKIVLFMFNCLDRGKRYHITETDFIIGMLACSPQMDNNIENDTGKLRHQLIFRA
YDLDRDGYLSDNELLVELYHIYELSKNFKIVK-—————— LKENKKKLKEYVINE-—————
——-KNRIMKY-CNKISYDYFYDLILNKEIEGTSNLFRSNQDMADIVKKYFLYTYARNINTE
KYIN-———-— NDKFFFITTRKGKNLE

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0.4
P.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0.0.0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0..0.0.0:0.9.0.0.0:0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:.0.0.0:0.9.0.0.0.0.9.0.0 4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4

.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0.4
P.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0.9.0.0.0.0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.0:0.0.0.0.9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0.0:0:9.0.0.0.0.9.0.0.4
P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0.9.0.0.0.0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4
.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0.0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0:0.9.0.0 4

P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:0.0.0.0:0.9.0.0:0.0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:0.0.0.0:0:9.0.0.0:0.9.0.0 4
P.0:0:0:9:0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:0.0.0.0:0:9.0.0.0:0.9.0.0 4

>P_knowlesi_ortholog

MRNVRETGINRPYVMRKDNLYDALPKHLCMNQPDHHYGFNTYGGGYRASAGGALLKGGTP
NGAQGIPTAQINSLAAFRMGKIASHQVDWGGRSYDDSTKENLAGGSTSLLHLYDSAMNWS
NSRK-—=———————— FVNPSTGHSSGVEFPMLYHLRGEANSTMGGRRIGLNARGEHSSGRS
VSELSHHNQRVQKMKESH EYF PLGMQHTKRT
TLLNSNFMGSPEQSIRGEALHSWWDQRGMGSPSREVSNGYPLPGVRYNKVESSPK——-——

MMGVVLVPANGETKNGF TKWNQNGKEIDAGLTHK-——
SNGQLSR
TSEYSYKDVEPIM-——-— YGSMAQGSTYPDDVSVESLPMNS SPWWSNEGEFVQAKDNNHET
ALTVEGRNYRSDGQSYDQSDIRRLSGENLQRGVMSKLEEGRYTDGLESLDSIPPVGAAMN
SLGKPIGGAASLSNEETVFEEDGSRLTQWNYNKGDFTEWISHNRLLKNIISSHKEDGLVE
GHVLYSLLFDAYGONKETF ———————————————————— RSYVKGDHDKSKMSMDEEIGE
VIHEIRTNKKKE-———— ERKKSNRMVEKIIFLKYLFNQYAHTDYANFISFKCFKKMFEDY
KNVFSSEKIILFIFNCLDRCRRYYVSESDFLIGMLACSPQMENDITKDTGKLRHQLIFRA
YDLDRDGYWNKEEVEVFLYHLYELSKNMNQME - ——-—-— LKGNKKKMKKFVAVE-——-——
——RDKLMNT-CEKISYDKFYKLVLDGKIEGTENLLRSNCDVASVVKTYFLYTYAGGSSLT
MSIDTGASGNADSSNVQEDGQIDREKCEEGEETVNPVEKTQLEGRNTQQSSY---IEFSG
ESTTG-DPNSEEAPHISATSIKGEDEPEEGEAEEVVQKRSVDGTSSSNNTEGGK--—-SED
RIEVQSEEKPQS

EEKVEKCDMPSGVSD
QVSNDVSKIVPDEMTKDVSNNVV
777777777777 EGREANADLSVPPEEKTDKAAIGDSI
PHLGEGQDEECA-——--—— HKDNLVE
EEERANPIR--PERSWRSCVEKIKEIVKAYRKKYLTEKTRLFGLNQDIAFKIFTAFYKVS
YKRKREKYIRQFDHLCTGACTYNDIILLCDEAVKVFKGEDTIEYVDLPCKVFGDLHGSIF
DLLDFFNMYNWPMHGETNEWLNVEEV-SATNEVSLRSKNSTDPFPYVASH-———————-——
DKDIKYIFLGNYINRGDYSLEVICLLLSLKILEP
KHIYLLRGNHEERLFNYVHGFYGDIEKKMERNIKRGGLIRYQGEVIQAHAYELFNRINDA
LEFLPLSVLVGQSILCVHAGIGDSLENIEDFSDVHKPIVVPQCVDRTSKNEYERVQKIII
DTLWSDPINYEDEEDMLLLEKVKPGGDTIPSSRGEITLKFGQRRLSCFLKKNKLKMIIRG
HECVQEGYRYSYNRRLLTLFSAKNYCNSHGNDAANAF IVKRGKNIATIFNQILKCPRGRQL
E

IHHGEEATSGPVDSTNKVIVNRNGFMDESDP
MMEEEEEEMEGQSCRKVDEGVTPFGPNEKNF ISEWTDAVDKA-—————————————————
—LCNSGVEGKDDLQSNHILRDSHSIVKRKLRDTRSNEDMKWGVSMQLEK——
GAHRMGGHDGDGDRDGDYADGQFLIDSCNSIKDDHSNGDARGDNFEGG--—
STNGTFSSEEGLYGGCSNGSNGRNYTGEMLSSKQYHFKGDGLEKGKIQNT ———————

RAHNRQSRKSHLKGD AYWEEKYLYDDYQG




YLNNVPDG DGLKNS PSDERASSDELPCEGQTEQDSRVNTNA

IIEKFFQQGRR-——————————— DYASGEYIYTDHLEEKEVEMGGNLNHCQSAKLTPLSK
QTNDVNIRRGDEG

EWGDNGNCAKLMDE
LMSKPMDYMMMPPDLGLVNRPKLRRDTHSHQQKKEQGSATLRSLRSLRSENNTSEPLTKL
OMQYLPPDPKPQTKISLQKII——————————————————— DKFDDDA

>P_vivax_ortholog

XXXXXKXKXXKXKXKXXKXKKXMGSMGSYQVDWARRSYDGSSQASLAGGSPSLLHQCEGGKRWS
DDRRGVNWSGVNSSWVNSSGVNSPVVNAPVVYHLGGEAN-TIG-————————————— GRS
VSEMAHHSQRVLKVKEAHAGCPPRGMEPIYAGDHYGEGTKQTNGOMKALPPVGMKHTKRA
PLMNANCVGSSNRSIRREVLHSWWGEERVGSPSSEASNCYTLPSVPYDQVGGSPK—————

GMMGVVLVPANGE TRNGFRKWDONGKEVDAGLVHKWS S
GGLSGGGLSGGGLSGGGLSGGRLGSGGLSGGRLSSGRLSGGRLGSGGLSGGRLSSGRLSR
TSEYSYKDLDDSANVGADVGGVSRGKCYPDDASVESLPRNGFPWGSNETFLRAEDSNRCA
VVAVGGGRYESGEQWYGQAAGRRLSGESLQORGVMASWEEGSYKDGVAALASEEAV--SEE
AISEEAASEEAASGESVAREGDAGRPAQCTYNQSDFTQWVSHNRLVKNIISSHNEDGQVE
RHGLYSLLFDAYGHNREAFRGTGGGALVGRAVGKGEATCKEIAKETP—— —KETPKE
TAKETGEETAKETANETDQRCSDSVVEKVIFLKYLENQYAHTEYPNCISFKRFKAMFEDY
RGVFASEKIILFIFNCLDRCRRYYVSESDFLIGMLACSPQMONDIRKDAGKLRHQLIFRA
YDLDRDGYLSRSEMFVFMYHLYELSKQFKHLE-——-—-— LKGNKKKMKKLVAVE-———-——
——RDKLMRK-CHRVSYDQFYRLVLESKVQGTQNLLRSNCDVASVVKARFLDAYAGGRGLT
TWVDAGGAAN KAKNPS SVQLTGGNELECSS—-—-AQFSG
ESPTG-DANSEEDPQVSGTSVRGGDDPKEDGTEGVVQEGPAGGT—————— EGGKREQSEE
KQEEQSEEKPEE

PHFGGGHQEESAPGEQRVHEGDHIHE
ESEQQHTSRAGPERSWSNCVEQMKEIVKAYRERHLTGKAKLFGLNQDVAFKIFTTFYRVS
YRRKREKYSRQVDDVCTAACSYNDVILLCDEAAKVLKGEDSIEQVELPCKVFGDLHGNVL
DLLDFFNMYGWPLHGGTNEWLSVEEV—--—— AMRGGRSVSVGKLKEAVPHTGGTSVSVEK
RRETVPHTDGTSVSVGREKEAAPHTGSNDVKYVFLGNYLNRGKHSLEVICLLLSLKVLEP
KHIYLLRGNHEERLLNYVNGFYADIEKKMKRNIKTAGLIKYQEEVIEAHAYELFNRVNDV
LEFLPLSVLVGGNILCVHAGIGDSLONVGDFAAIPKPIVIPQFVNRSSNDAYEHVQKVII
DALWSDPINYEDEQDVFLLERLAHGEDVIPSSRGKITLKFGQRRLSSFLRRNKLKMLIRG
HECVQEGFRYSYGRRLLTLFSATNYCGRHGNDAANAF IVRRGSSIVIFNQIVKCPRSERF
ERLEPLEPLEPLHKVNWDGSLERPLPREQAAPYPPEPLHWGDFPHEVGQPQRGASLLSGH
RIMSSVCSPSEVPPLGVENWRSGDPSSRGDHIGEASTDGMGSQMNITTSKAKHSVGVLTG
LEEEEKAE--ELPHRRVNEEVTPFNPNEKELASD

EAQNRQESKSPLEGDPHLGGD POWEGEYLYDDYQH
YLGNPPHG DALKKP PCDEPPGGDEPPCAGETKTNSPGNTNA
IIETFFONGGR-——————————— DHGGDEHIYRDHLEDSEVERRGHLNHRQCAKLTPLSK
RTNGVNVRRGEEG

EQWEQNESSANLVEE
LMSKPMDYMMMPPDLGVANRPKLRRDAHSNQHKKEHGS-—-ATLRSLRSENNTSESLSKL
OMQCLPADPKPQTKISLQKIL-—=——————=————————— DKLEDDA

>P_chabaudi_ortholog

P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:0.0.0.0:0.9.0.0:0.0.9.0.0 4

P.0:0:0:9:0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:0.0.0.0:0:9.0.0.0:0.9.0.0 4
P.0:0:0:9:0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:0.0.0.0:0:9.0.0.0:0.9.0.0 4
EVPNGEAHH--—
DNTELS

SEIFSYNNINNEV:

KHGLFNLLFDMYGYNKHIF KNYLSNND ENEIKN
VMKDIIYELFEK- ——KNNKIIEKFIFLKYLFNEYGHTDYPNLISLKNFKQIFRNY
KNIFSSKKIILFIFNCLDRGRKYYITESDFIIGMLACSPQMGNDIFDDAGKLRHQLIFRA
YDLDRDGYLNSKEMLVFLYHIYELSNDLKHLE-— ——LKTDKNKLKNFVINE-—
——RDKLMKN-NEKISYDYFYKLIANKQIEGTANLLRSNCDVASVVKKYFLYTYAKNLIPE
KYVD-----GDDFFFIYSKNKKNNEISKETNN-—--IIDSNLRNVSGYSHDT---IHFST
SSNNILDEDYNNFHMLRRMNAYEGSGIFTDITENASSEQIDIDTFSKVGT--GKVLANLK
EKETSMEKLPIETYSNTNKVKKNEFLASISQNFEKSKMNDIHFDGKG—————————————

IIKNKANIKNSKLGSMEHVVEESVGDMNELDTMGS

DLKKESNNFEKTNEETKINDD

P.0:0:0:9.0.0:0:0:9:0.0:0:9:0.0.0:0:90:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0..0.0.0:0:9.0.0.0:0.9.0.0 4

P.0:0:0:9.0.0:0:0:9.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0:0:0.9.0.0.0:0.:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0.0.9.0.0.4

P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0.9.0.0.0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0:0.9.0.0.4
P.0:0:0:9.0.0:0:0:0:0.0:0:0:0.0.0.0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0:0:0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0:0.9.0.0 4
.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0.9:0.0:0.0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0:0.9.0.0 4

p.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.0.0.0.0:0.9.0.0.0:0.9.0.0 4
p.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.0.0.0.0:0.9.0.0.0:0.9.0.0 4

P.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0:0:0:9.0.0.0:0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0.0.9.0.0.4
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0.0.0.0:0.9:0.0.0:0.9.0.0.0.0.9.0.0 4

p.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0:0:0:9.0.0:0:0:0.0.0:0.0:0.0.0:0.9.0.0.0.0.¢

>P_yoelii_ ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0.0:0:9.0:0.0:0.0:0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0:0.0.¢



D.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0.0.0.0:0.9:0.0.0:0.9.0.0.0.0.9.0.0.4

P.0:0:0:9:0.0:0:0:0.0.0:0:9:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0:0.0.0.0:0:9.0.0.0:0.9.0.0 4
ESPKGKIV-—--—
DPTKLS

SEIFSYNNINNFL

KHGLFNLLFDIYGYNKTIF KNYLSNND ENEIKN
VIKDIIYELFEK-—-—-——---— KNNKILEKFIFLKYLFNEYGHTEYPNLISLKNFKQIFRNY
KNIFSSKKIVLFIFNCLDRGRKYYITESDFIIGMLACSPQMGNDIYDDSGKLRHQLIFRA
YDIDRDGYLNSKEMLVFLYHIYELSNDLKYLK-———-—— LKTDKNKLKDFVINE-——--——
——RDKLMKN-HEKISYDYFYNLIVNKQIEGTTNLLRSNCDVANVVKKYFLYTYAKNLIPE
KYID-----GDDFFFIHSKDKKNNQVDN-— —IIDKKLKNVSRYSHDT---IPEFNT
SSNHILDEDYSNSYMLRRMNAYEGSGIYTDATENISSEQIDRDTLSKVWT--GNIFPELK
ETETSMEKISIETYNNTKKVKENEFLSNIDHNFEKSKINDINFIDKG-—

——RDTFTDNQSVEFQKNNMNIESYQTNSCETGYNNIYVDEKDKNE-—
MVKNKANIKNVNLGSMEYVVDDSIGKINELDAMNS
DLKKESNTFEKSNEETKINGDISKKMENGDSFVNESLGVNDKDEIKYSGGINLNPIRLNT
SGFGEKCDNKCENKREN--—--HENLKKTSGQLDRKKPLYSNSDNLKTEKKIIDKDYVEYE
IRNDNILVENCNNINKGDNILLVNSDKTKNSEVLPHFGKEENCESNLRIKEVCDYDLIVN
DKEKME-—————————————— NSIKEVVKEYREKYITDH-KLLTLNQDIAFKVETTEYNIC
YKKKREDYKNYFDIF--RVCNYNDVLLLCDEVVKLFKLEDSLEFANLPCKVFGDIHGNLFEF
DIVDFFNMYNWPMHDNNNRIISLLKIERDFENVGNSENNMNNKC——-VSN-—-—-———————
HSDLKYVFLGNYLNRGELSLEVICFLFSLKILFP
KHIYLIRGNHENRVFNYVYGFYKDIERKIKSNFNCLGKINYKDDVICAYSYELFNRINDV
LEFLPLSVLLDNEILCIHSGIGDSIQNVKDYLNIEKPIIIPEYVDRNSNNNSEILKKIII
DTLWSDPINYLDDNDMLLLKDCTK-YDIIPSSRGKITVKFGKHRLTKFLKNNKIKMIIRG
NECVSEGYKYEFNKKILTLFSATNYCNKYKNNASSALITKKNKNITIFNQILKS——————

ECENMNLNESSNKEKVNIAYTNG—---—
——EEDKLNKSDKLONGQNETKNGF YFDHTKHKDKPSKKYGNEYKE IENNNDLINLKTPQF
YVNKDSIKLSNDDNIENILGDDSASKNNLYDTDVCEKKNDNLNDSGVMNEMLKSLSYEKN
LDNCNDNKDKEDQ —-LFEN
PCNEHIENEENVNKE---KKEKNEEKDESKETMTYDENGDGYKAKDDSSE - ——-KND
SGENYKHNKIFNNKENEIFNDFENCCNGKSIDNINKDLIKENDFGIEQNEHNDIFLEEKK
YLENIEMMKEEMLKECDYKVDSNKYTDGIIEENIEENIEEKNNELYKSRNNSNSRNNTNS

IINNFFKNEKTIEQNCSNMFLNYDQVNNSKEHEDNLKNGNCSKISSLSNE-————— NIGA
INYMNEID

N
LVYKRINY-MMPPNLTLTNKTQMKNGSYTREHNS——————— ATMRNIRSLK-——--— CNI

CLOTLNHKQKYHSKKYIIIFIFFINFCVLLLFCQFLIFFHYRLEFINV

>P_berghei_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0:0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0:9.0.0.0.0.9.0.0 4

ESPKRRILH--—
DPIELS

SEILSYNNINNFL
——KEYGSLEYINDYNNMKRIDAN--EKDIVKN-—-———-— ENINEDNNIS--——--—
—-= NKSEFLEWKSHNRLLKNITASYNENTNIK
KHGLFNLLFDIYGYNKTIF KNYLSNND ENEIKH
VMKDIIYELFEK-——————— KNNKILEKFIFLKYLFNEYGHTEYPNLISLKNFKQIFRNY
KNIFSSKKIVLFIFNCLDRGRKCYITESDFIIGMLACSPQMGNDIFDDSGKLRHQLIFRA
YDLDRDGYLNGKEMLVFLYHIYELSNNLKHLE-——--—— LKTDKNKLKNFVINE-——--——

SSNNILDDDYSNSYMLRRMNAYEGSGIYTDVTENISSELVDRDTFSKVWT--GNIFDELK
ETETSMENCSIETYNNARKMNKDEFLVNIGQONFKKSKINDINFIDKG—————————————

IIKNKANIKNSNLGSLEYVMEESIGKINELDAMYY
DLKTESNVFEKSNEETKINDNISKKMENDDSCVNEKLGVNDKNDINYSDSINLNPIRLNI
SGFDEKCDHILENKNENNTKCHDNLKKASGQLDKERLLYSNDENMKTEKSIIDKDYVEYE
PRFGKEENCESNLRIKEISGYDLIGN
DKEKME-— —-NSIKEVVKEYREKYITDH-KLLTLNQDIAFKVFTTFYNIC
YKKKREDYKNYFDIF--RVCNYNDVLLLCDEVVKLFKLENSLEVANLPCKIFGDIHGNLF
DIVDFFNMYNWPMHDNNNRIISLLKIEKDFENTI-—-ENNMNNKC——-VTN--————————
HRDLKFVFLGNYLNRGELSLEVICFLFSLKILFP
KHIYLIRGNHENRVENYVYGEFYKDIERKIKSNFNCLGKINYKDDVICAYSYEIFNRINDV
LEFLPLSVLLDNEILCIHSGIGDSIQNVKDYLNIEKPIIIPEYVDRNSNNKSEILKKIIT
DTLWSDPINYLDGNDMLLLKSCTK-YDIIPSSRGKITVKFGKHRLTKF IKNNKIKMIIRG
NECVPEGYKYDEFNKKILTLFSATNYCNKYKNNASSALIIKKNKNITIFNQILKS-—————

ECENMKLNESKNKEKANIVCTNG—--—
——-EENKLNKSDKLENVKNETKIGFYFDHVKHKDKPSKKYGNKYKEIENNNDL INLKTPQF
YVNKDSIKMSNDDNIENILGDDSSDKNNLYDTDVCEKKIDDLDNSEVMNEMLKNLSYEKN
LDNCNDNKDEEDE-—-——— NNNVLONDMEQVNLLKSNTDKNSDN—-—————————— LLFEN

SVENYKHNKFCNSKENEIFNDLENCCNGKSMDDINKDLIRLDDLGIEKNEHNDIFLDEKK
CLENIEMMKEEMLQECDYKIELIKYANGI----IEENFDEKNNELYKSRNNNNSRNNTNS
IINNFFKNEKTIEKNCSNIFLNYDQVNNSKEHEDNLKNGNCSKISSLSYENIGKCYNIGG
INSMYEID

DE
LMYKXINY-MMPPNLTLTNKTQMKKGSYARKHNS—————-—— TTMRNIRSESNTVDSLNKL
EMQHLPPDPQPQTK A%

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

26% 86% 30%

P. vivax

34%

P.

chabaudi

13%

P. berghei

32%

P. yoelii

33%



B PFLO600w

= PHYLOGENY AND PEXEL/VTS

1.00]

1.00

1.00

.00
1.00

= ALIGNMENT

>P_falciparum_PFL0600w
MIYYIRKVAINFLFLYIINFCLLHYLKECNT-SNYSRILKEQNGKKYIY-YNLSKKKNNG

IIKGGSKHNGHLF INNYK-KKRNVKYKINK-————————— YKPCSIFSFFKKKDKNDKND
KNDKTHM-————-—— KDNSNLENKEKGE IGKDKEQKEKEKEKI I ILKDNKKLDEKKKKEL
QKEEKKTKLTNVLKQNNKNKNNNNKNNNNK!] DDTLKK
DKQTELIKKDNLNNKNDVKKKKIDLNIN----NIDTNSRDILKNENKYKKHLENVKDKF I

ISLNQIFCSYMNSLDKKENFKYFFEKILONVEKNFHTYTFIIDIEKMNNQOIKKTYMINN
INCFNEIMNIIQENLYNILVFKIQYLKVKAINDIKE-IISNKKNMNDYISYSNNINKIIQ
IYEEQLTKLCPLNYIFTLYNN-——--— FME-N-———— NNYLLNFSYQLPLYKYKNIIDSN
IEYLRTFSNDLTKHKKKSLYNEIEKNKNYQSILQIIDNQQOKQIEVLQEQLETSIDGINGK
YSPFNCALAYRIPDTNLNISTQYVKGKFNVKVNCIPDDSLHLLGSYGFVKGLPYGNLGLS
LSLNF

>P_reichenowi_ortholog

77777 INKLCPLNYIFTLYNN-—----FME-N--—---NNYLVNFSYELPLYKYKNIINSN
IEYLRTFSNDITKHKKKTLYNEIEKNKNYQSILQIIDNQQOKQIEVLQEQLETSIEGINGK
YSPFNCALAYRIPDTNLNISTQYVKGKFNVKVNCIPDDSLHLLGSYGFVKGLPYGNLGLS
LSLNF

>P_yoelii_ortholog
MKLVVSKTVLNTLPLLLI----LLAICTCNI-LINSKKLNYIKGGKHAY-NYNAWQKNS—
7777777 INKYFYINNWK-KRKRINYKLKHYKLOSYKLNRYKLCSIFSIFKKQNDEKKKK
77777 NV--—-—-—-SLISNQTAIPKGNVQKD
—GINEKSKPGNSGKIETEKRGKNETEKGGETDKGGE NDDRRN
777777777777777777 KIEGYPEIVL----ELNKNPKDALKNVQKYTEHLKNVMDKMI
KLLNNIFFYKTKF IEKDNDFKMFFEYIFKEFEKNYKKITYINEIEKMHYEDTKNEYYLAN
YKYFVKMLNIIEEHLLHILNLKLQFLKLKALNDIKD-TISKQTNNIDYISFYNNINNIFI
SYEKELNNLOPNKYIFTIYDN-—-———— IKEKK-—-—- SNILINFNYDISIDKYQNAIKKI
IDYLKNFSQDLTKKKKKKIYKNIEKNEHYENILKIIDNQQKQIEVLQEQLESSIDGSNEK
YSPFYCSIAYRIPDINLNISTQYLKKKFNIKLNCIPDDSMHLLGSYGFVKALPFGNLGLS
FSLNF

>P-berhei_ortholog

MKLVVSKTVLNALPLLLI----LLSICTCNI-LISSKKLNYTKGGKHAY-NYNAWQKNG—
7777777 INKYFYIHNWK-KRKRTNYKLHH---——---—-YKLCSIFSIFKKQNDEKNAN
ETTKKNV-——————— PLITNQTTIPKGNIQKG

—GINGKNNTGNIIKSETEKSKKI-——---— DINKNDE-—-————-—— NNKISH-—-—---——-

777777777777777777 KIEEYPEIVL----DLNKNPQDALKNIQKYTEHLKNVMDKMI
NLLNNIFFYKTKF IEKDKDFKKFFEYIFKEFEKNYKKITYINEIEKMHYENTKNEYYLAN
YKYFVKIANIIEEHLLHILKLKLOQLLKLKALNDIKD-IISKHTNNTEYVSFYNNINNIEFV
SFEKELNNLQPNKYIFTIYDN------IKEKK-----SNMLINFNYDISIDKYQNVIKKI
IDYLKKFSQDLTKKKKKKFYKDIEKNEHYENILRVIDNQQKQIEVLQEQLESSIDGSNGK
YSPFYCSIAYRIPDTNLNISTQYLKKKFNIKLNCIPDDSMHLLGSYGFVKALPFGNLGLS
FSLNF

>P_chabaudi_ortholog
MKL-ASKTVLNTLPLLLI----LLTICTRNI-LINSKKLNYTKGGNHTY-NYNGWKKND—
7777777 INKYFYIHNWK-KRKRRNYKLQH-—--—-—---YKLCSIFSIFKKQNDEKGEK
KT-—-NV-——————— SPISNQTATPKSDTQKG
—~GSDGKGKVENVIKGEAKGIKKN DIKKRGE DSQTSH
777777777777777777 EGETYPEIVL----DMNKNPQDALKNIQKYTEHLKNVMDKMI
SLLNNIFFYKTKYIENNKDFKMFFEYIFKEFEKNYKKVTYINEIEKMHYEDTKNEYYLAN
YKYFVKIASIIEEHLLHILKLKLOLLKLKALNEIKD-IISKQTNNTDYVSFYNNINNIFI
SFEKELNNLQPDKYIFTIYDN—-—--— IKEKK-——-—— SNMLVNENYNISIDKYQNHIKKI
IDYLKKFSQDLTKKKKKKFYKDIEKNEHYENILRVIDNQQKQIEVLQEQLESSIDGGNGK
YSPFYCSIAYRIPDTNLNISTQYLKKKFNIKLNCIPDDSMHLLGSYGFVKALPFGNLGLS
LSLNF

>P_gallinaceum_ortholog
XXXXXXXXXXNILLIFLLNIYMFQGLIERNK-VKFSRILNEKRFKKSEY-FKFKQQYGI—

———SSRFKNYHLF INNWEGKKNKRSYKFKK—————————— HKVCSIFSNFMKKKNEENKK
ESKKILVNENENIDSKIINSKENIINNDEKKNNLVHDL
—HENKIDTKNNKLLRQEEKLNEENEKNSDNLNKENN-—————-—— RNVINNNSILKE——-—

777777777777777777 NVNSHNKNIMINFKDIDINSNKILKNINSYKKHLEILNEKSI
ISLNKIFCTYTKSLDENDDFKYFFENILKYLETNFHNYSLIGDIEKLNNEKTKKEYILNN
LNYFIEVINMVDEQLFNILVFKIQFLKLKAINEIRN-IISNKKYSTDYIEYSNNINNVVE
KYKEQLKNLYPKNYEFNLYNK-———-— TLE-N-—---— YGLSLESCYKLPINKYKEFIDTN
IEYINKISQDLTQKKKKNLYTEIERNKNYQSIMQIIDNQQKQIEVLQEQLESSVEGINGK
YNPFHCAISYRIPDTNLNISTQYLKGKVNIKLNCIPDDSQHLLGSYGFVKSLPFGNLGLS
FSLNF

>P_vivax_ortholog
MLFLIKNLIGCALLLFVVNTHLHGRWHKWQEELHWGRVLNGVKTPSCVHPNRNKWPYNI—
——-NRNCKPKSYLYVQNKK-RRKRQAYKLNR—————————— YKACSIFSIFDKSNEGKKKR
GGRPS-D-——————— GGVPQEGKQPSAEVPQE

SR IR

falciparum PFLO600w
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
chabaudi ortholog
berghei ortholog
.yoelii ortholog

-SNYSRILKEQNGKK
—XXXXXXXXXXKXKXKX
-VKFSRILNEKRFKK
GLKGGRVLKGIDAHS
ELHWGRVLNGVKTPS
-~LINSKKLNYTKGGN
—~LINSKKLNYIKGGK

LISSKKLNYTKGGK



—GKQPSVEVPQEGKQPSVEVPQEGKQPSVEVPQEGKQPSAEVPQVGKQPSGGVPQVGKPP
TGGAPPGEVPPLSTPHGCESEG-—--— CIELSNLESNPKEALKNVATYKQHLENFKSRVI
LSLQTIFCSYTKGIDKKDNLRGFVLHILSDFERKHLEHTHLADVQNMRNEKVREEYLQSN
YNCFLDIVKTIEENLYNILLYKIQSVKLKALDDIKETVLSHRESNADYISYVNHVNKTFE
AYEKKLQSLLPASFKFSLYERMSRDSGVAEEEQRKRHPSSLSNFAYHFPMEKYEQLIKKN
INYVKKLSHDLTKKKKKRLIKEIERSKNYQNILHIIDNQQKQIEILQEQLEANVEGFPGK
YSPFHCAVAYRIPDTINLNISTQYVKGKFNVKLNCIPDDSLHLLGSYGFVKALPFGNLGLS
FSLNF

>P_knowlesi_ortholog
MLFLIRNLSGWILLLFVVNTQLHDGSHKWQKGLKGGRVLKGIDAHSCIHANKNKWQPNR—

——NKYCKPRSYLYIQNQR-RKKRQSYMLNR-————————— YNVCSIFSIFDKSNEAKKKN
IERESTS———————— TGVPHKGNAPNKGML

GEKTSTGVVAPGKV-
——-LPSMETPPLITSPGCKLEG--——— CIDLSNLESNPKGALKNEIEYRKHLENFKSKIT

LSLQTIFCSYTKSIDTSDNLRNFVLNILSDFELKFRKYTHLTNVQNMHNHKMKEEYLQSN
YNCFLDIVKMIEENLYNILLYKIQSIKLKALDDIKETVLSHRESNADYISYVNHVNKIFE
VYEKKLONLFPANFKFSLYNKMSKNCGVEEQQ—-----PSSMSNFVYNFPIEKYEQLIKKN
INYVKKLSHDLTKKKKKKLIKEIERSKNYONILHIIDNQQKQIEILQEQLETNVEGSPGK
YSPFHCAVAYRIPDTNLNVSTQYVKGKFNVKMNCIPDDSLHLLGSYGFVKALPFGNLGLS
FSMNF

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

69% 11% 17%

P. vivax

9

o

p.

chabaudi

14%

P. berghei

14%

P. yoelii

15%



B PFAO0200w

= PHYLOGENY AND PEXEL/VTS

1,00 P. falciparum PFA0200w SFINNRLLNE-HAH-

1.00 L P. reichenowi ortholog SFINNRLLNE-HAH-
071 P. gallinaceum ortholog SVIKNRILKEDNPH-

1.00 P. knowlesi ortholog PALRNRMLQEAKPY -

P. vivax ortholog SALRNRMLQEEKPH-

1.00 P. chabaudi ortholog QIFNRRILDGSELND

1.00 P. berghei ortholog QTLNRRILNENELRN
P .yoelii ortholog QALNNRVLNENVLNN

= SUPPORT FOR ALTERNATIVE TOPOLOGY RESEMBLING THE SPECIES TREE:

Expected likelihood weights 0.0157 -
Shimodaira-Hasegawa test 0.9730 +
two-sided Kishino-Hasegawa test +
one-sided KH test 0.0660 +

= ALIGNMENT

>P_falciparum_PFA0200w
MLMKISRYFFLLYLIKAH-LDFFLRYRTGFIRSRLETYIGNSDVRYNKSF INNRLLNE-H
AH-C-DAWSEWSACSKTCDYGIKIRVKISTDQTKSKACSNITESTICHEHICPRTFEEAE
ETYLHNKEKEKKKKFRTTYILIFTIFSVVNIVVLLICVILSIKKKIT

>P_reichenowi_ortholog
MLMKISRYFFLLYLIKAH-LDFFLRYRTGFIRSRLETYIGNSDVRYNKSFINNRLLNE-H
AH-CDDAWSEWSACSKTCDYGIKIRVKISTDPEKSKACSNITESTICHEHICPRTFEEAD
ETYFONKENEKKRKFRTTYILIFTIFSVLNIVVLLICVILSIKKKITI

>P_gallinaceum_ortholog
MLINISIYFFLLYLFKSH-LSKFXXXXXXXXXXXXXXXXXXXXXXYDDSVIKNRILKEDN
PH-C-EHWSEWTSCSKTCDVGVKMRVKTSSNKDYFEECSKISETSICLLRKCSESDYEGN
EDEKEQRENE-VRGTQKKYFLIFGIIFVVNILLLLICVIVS-KKKII

>P_knowlesi_ortholog
MWINSLTSFFLLCLISAH-LNFFF----GODNHSLGGHLTTDRIAHNEPALRNRMLQEAK
PY-C-DQWTEWSDCSKSCGMGVKMRVRTSSQKEHSRECSNIKETAVCFNDNCAELMGARE
RDEKEQRENE-IRNTRRKYLLIFGIFSAINIVILLVCVIMSIKRKVI

>P_vivax_ortholog
MWINILKSFFLFCLINAH-LNFFF----GODNHSLGGHLATDRTAHNDSALRNRMLQEEK
PH-C-DOQWTEWSECSKSCDIGVKLRVRSSSQKEYSRECSNITETTVCFLNNCSDSKETRE
RDEKEQRENE-KNSAKRKYLLILSIFSAINVVILLVCVIMSIKKKVI

>P_chabaudi_ortholog

MFITISRYLFLLFLIKSCLLDLF--—-— POHNDTFFERGPQPNKIGNNQIFNRRILDGSE
LNDC-DRWSDWSQCSKTCDIGIKIRARISNNPIHSLFCSKFTESSVCFMQECPESSERRS
RDEREKRKNK-KSKMLTKYLIIFCVFSAANIIILLICAIISIKKKLI

>P_yoelii_ ortholog

MFITISRYLFLLFLIKSC-LNIF-———-— PQYNDTFLEPGPHQONKIINNQALNNRVLNENV
LNNC-DGWTEWSQCSKTCDIGIKMRVRISSNPIYSLLCSKYTETSVCFIQECPDHSEMRN
RDEREKRKNK-KKKMLSKYVTIFCVESVINXXXXXXXXXXXXXXXXX

>P_berghei_ortholog
MFITISRYLFLLFLIKSC-LNIF--—-— PQYNDTFLESGPQONKIRNNQTLNRRILNENE

LRNC-DKWTEWSQCSKTCDIGIKIRARVSSNPIHSLFCSKFTETSVCFIQECPDNSEGRS
RDEKEKIKNK-KNRMLSKYVTIFCIFSVVNIIILLICAILSIKKKII

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

0% 15% 3% 3% 5% 4% 15%



B PFAO0210c

= PHYLOGENY AND PEXEL/VTS

1.00

1.00

ST p—
|
1.00
1.00,
= ALIGNMENT
>P_falciparum_PFA0210c
MSLKRRKFILLSFVFSVVELIFGYDNIINNYGGLSSVVVY-—————- NKNVGINKIGDNV
YKN KIKSRILKEN
K-EES-——————- LETAAVNENTKDVKDSCNYSTPSSVFNNDKENTASFIKTGESYDGNN

VQAQAQAQAQAEAEGSLENAAVNLRTKSATLINDGMLDYYLNFCDQVNNKTFPFNECTNL
HTSDMVTLCKNNNDEKSKITYDLLGYGEMDDVSAYSLSYALNDVETIKDWNKNIYKLNYL
NLKKSDIQEKIDKNEKINVNNF ILQSEKDVPEDERKYLYLINGLPWPFKSQDTIYEVYQK
YYNNKNMLLIINKSLNDVEDNNSSYARINNYENFFCIYPKSKNSYDKGVKYVMSIIYDVN
IPKFIQNNILNQIFPDLIFNLHNTSIAITNKTVGTVVDLSKNEQNAWHAHSLKNVKPEDT
PNTE HVQTDP ENSYGLGFIKMIFVDGPYNLWIINVNFFKKIFGIF
FNKD

>P_reichenowi_ortholog

MSLKRRKFILLSFVLLAVELIIGYDNIINNYGGLLNVVVY——————- NKNVGINKKGDNI

FKN EIKSRMLKEN
K-EES-———————- LETAAVNEKTKDVKDSCNYSTPSSVENNDKENTSSFIKTGESYEGNN
VPSQ--—-AQADAEVSLENAPENLRTKSATLINDDMLNYYLNFCDQVNNKTFPFNECTNL

HTSDMVTLCKNNNDEKSKITYDLLGYGEMDDVSAYSLSYALNDVETIKDWNKNIYKLNYL
NLKKSDIQEKIDKNEKINVNNF ILONEKDLPEDERKYLYLINGLPWPFKSQDTIYEVYQK
YYNNKNMLLIINKSLNDVEDNNSSYARINNYENFFCICPKSKNSYDKGVKYVMSIIYDVN
IPKFIQONNILNQIFPDLIFNLHNTSIAITDKTVGTIVDLSKNEQNAWHAHSLKTLKSADT
PNDE LVQTDP ENSYGLGFIKMIFVDGPYNLWIINVNFFKKIFGMEF
FNKE

>P_gallinaceum_ortholog

KKGDNI
FKN YLKKQLLKEK

7777777777 KGESVKE LKNSSKV
HNSNILTLYKNLLEGKDK-KYDLLGYGEMKDVSAYVLNYSLNDIKSIKKWNTNIKRLNYL
NISKSTLLKKKSSREMLDVNKYIVNDEKDIENEKKNILYLVNSLPWPFKSHDVIYEVEFQN
YDESENMFIIVNKSINDLENKNENFSRINNYENFFCIYPKKKDIFQKGLDYVISLYYNAS
LPKFIQNNLFSNLFPSLIYNLYSYSQKET————-———-— IKKKDIN--HEDKMKLLKHNDL
ENCEKNDNKKREIQDEKYNEKLDKRNNCY IKKLFKFVFTEKINT IWKAKKNFLKKLFFYL
YNXX

>P_knowlesi_ortholog

MILKKSKLLALSLLLALVE-YVCRDGRRKWMSLLTSWEVASFD----GSNVILNENRRGK
YVHIFPRKNASHFARNMTMYRQK———————————— ERRER-NVVCIVPSDISRNRILHEQ
V-EEENE------SVVREINGNDVNVSGNSDNA—————~ NDIAEY-EETIKG---—-—-—

7777777777 QASTQEELPQQSVGTKVSPLIEKDTIDHYLDVCTRIRNKTFSLENCEIF
YKSPEVILYKNILEDKSETRYDLIGYGTLDDVSLYGGSQALNNIDITIKEWNKNIYKINYL
KLNKTSILEKFKDGQKIDPSKYILONEHLREN--RRYIYLINGLPWPFKSQDTVYEFYQK
YIEDQNILLVANKSVNNVEFTDSSYYTRIRDYENFFCLYPKNKNSYEKGLDYVISVYYDVN

IPKFIRNNILGQIFPALIFDLHKSSKELTEKGLS----LSSEEIN--KNQLPFQM-DNFS
SEDGAGGLAGMDGQVAK-—————-— SPFFGSTVLRVIFVDPFYFIWTTNVNFFKKIYVIV
TSIF

>P_vivax_ortholog
MILKKSKLLAVSLLLALVE-YLCRDGRRKWMGLLSRWEATPYGGSDVGSDVGLGQTGGGK
AAHIFALKSALQFANGYEEVRQKGRSGRSGRSERRERRERVNPVCILPSDMPRFRTLHEK
V-EVEEE------LLLQEKTADDMNVSGDADNT—————~ NNKDEYGQPLIKG————-—-—
********** QTATEGVLPQQTVATKVSPLIEKSTIDHYLDVCTQIRKKTEFSFKNCEIF
YESPEVTLYKNILEDKSETRYDLIGYGTLNDVSLYGASQALNNLDVIKEWNKNIYKINYL
KLNKASILEKYENDEKIDATKYILEKEHLREN--RRYIYLINGLPWPFRSHDTVYEFYQK
YIENQNMLLVANKSVNEVEFSDNSYYTRIRDYENFFCIYPKSKNSYEKGLDYVISVYYDVN
IPKFIRNNILSQIFPSLIFNLHEVSKTITEKGLA----MSSDDIK--KNELPFQLKDNFES
PGEGGAGQODGKEGQDGK———————— SPFFGATVLRVIFVDPFHF IWTTNVNFFKKIFVIV
TSIF

>P_chabaudi_ortholog

MNFKHNKYYLFLVSLFVLAKY NNFVGSCKS--—-—
N VINYRSLEEA
ILDVENVKENQKYLEQAKIEEAELNV-—--— EA-————— NTEKESTQTLVKT————————

77777777777 KSEILTE--EKIAINEKSVFINDELVTKYLNICDSVRNNTEFSNENNEFF
NKSEDCTLFKNPVD-KNKPNYEIVGHGKLNDVSLYGMNYALRDLSATREWNTHISYLNYL
DLTKDGIEDKMKKNESIDPSKHTIEDTEIFNN--NSYLYLVNGLPWPFRSHDTPYEYYQK
YFPDKNMLLVANRSVKKAFKDVSGYTRIRNYENFFCLYSKNKDIYSPGLDYVASIFYDVN
ISAFLONSILNQLFPKLIFDLNATSRKYTQAGLS----MSEEEKT--TYQLLLQGKTHNX

XXXX

>P_yoelii_ ortholog

MNFKONKYYIFLVSLFVLAKY DNNVGPCNLKNSL
NGESYISKNLIYFKN VINYRILEAE
LMDVENVKENLKYVQQAKMEENELNV————— EG-———-—- NAQKESPVSRVKS————————

NKSEDCTLHKNLVDEKNNSNYEIIGHGKLKDVSIYGMNYALRNISATKEWNTHISYLNYL
NLTKETIENKIKKHEQIDPSKHTLNDTELSNN--NSYLYLVNGLPWPFRSHDSPYEYYQK
YFPDKNMLLIVNRSIKNAFKDVSGYTRIRNYENFFCLYSKNNDMYTPGLDYVSSILYDVS

P.
pP.

P.
P.
P.

falciparum PFA0210c
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
chabaudi ortholog
berghei ortholog

.yoelii ortholog

-KIKSRILKENK-EE
—~EIKSRMLKENK-EE
- YLKKQLLKEKE-NK
DISRNRILHEQV-EE
DMPRFRTLHEKV-EV
-VTNYRSLEEAILDV
-VTNYRILEEALMDV
-VINYRILEAELMDV



IPPFLKNSILNQLFPKLILDLNQCSRKYTKIGLS----LTDEEKA--TYLLLLQSKGHNX
D.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0.0.0.0:0.9:0.0.0:0.9.0.0.0.0.9.0.0.4
XXXX

>P_berghei_ortholog

MNFKQNKYYIFLVSLLVLDKY NNNAGACKSKNSL
NEESYISTNLISFKN VINYRILEEA
LMDVENVKENLKYVQQAKMEENELNV——-—— EG-———-—- NAQKESPIPSVKS————-—-—

NKSEDCTLHKNLIDEKNNSNYEIIGHGKLNDVSVYGMNYALSNISATKEWNTHISYLNYL
NLTKETIEDKIKRHEKIDPSKYTLNDANMLNN--NSYLYLINGLPWPFRSHDAPYEYYQK
YFPDKNMILIVNRSIKNAFKDVSGYTRIRNYESFFCLYPKTNDMYTPGLDYVSSILYDVS
IPPFLKNSILNQLFPKLILDLNQSSRKYTKVGLS----LTDEEKA--SYLLSLQIKGDNX
P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4
XXXX

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

0% 26% 30%

P. vivax

16%

p.

chabaudi

26%

P. berghei

26%

P. yoelii

26%



B PFL1660c

= PHYLOGENY AND PEXEL/VTS

1.00]

0.64

L] p—
|

1.00

0.83

= ALIGNMENT

>P_falciparum_PFL1660c
MLFLLHIYIPONSVAYVSNVEFPMTYIYPSFTFVSFLLFSYLFSHFTYILKYEKKIIKRIL
SSNSLHVVHNFSFVKNDIERNIIKDDKNDENIDNINKQYMSDEEKIEKKEKIEKNEKIEK
NENGDHPQLFQHNYNNLNIRHNNNQMLDFLSSVQKKESRR--FYSINLKEKNFRWSMILS
IGSKKKDLELGILTNSNITGLYCSYN--YKDNDELKNLKYDITLSEDLKYVECKSIMCDN
VEHSSPCLPLENYFKLINDYKIRKRSCONKFCDYVNNMNEFLNMIDKLNDRNLSICSENTT
INNEQIKGFYFKDSFFLYKKIKTSFLYFACITESDPLHFNNKLSGF IGLANYINDKEKYH
NONKKIYSTILYSFIYKSISKKNIFSLCFKQGGGFITFGGYDONVLTKKEAPLSKIQ———
——-LYSIDKNTNKKYVQQLNSV--DVYDLLWIHYYAKNKSYYSLFLKNVTATMDONKMNSV
INAEAKVDSYNYFLSFPADITIKLKNFVHDKCPDTDQFNDCSNLIEKGLIKLKNKNIKDF
PKIELLFEEGTVIVHPEDYITHESDGVYRVLI-NSSGELKLGIPFFLNKYLIFDNENERL
GVSKSECALELNDNEL-FGVDLSSNDDPYEEKDDDSMKENLFQKYKTHIILISSGIFVSS
IIGSILYFS

>P_reichenowi_ortholog

——EKNEKNEKIEK
NENGDHPQLLQHNYDTLNIRHNNNHMLDFLSSVQKKESRK--FYSINLKEKNFRWSMILS
IGSKKKDLELGILTNSNITGLYCSYN--YKDNDELKNLKYDITVSEDLKYVECKSIMCDN
VEHSSPCLPLENYFKLINDYKIRKRSCONKFCDYVNNMNFLNMIDRLNDRNLSICSENTT
INNEQIIGFYFKDSFFLYKKIKTSFLYFACITESDPLHFNNKLSGFIGLANYINDKEKYH
NONKKIYSTILYSFIYKSISKKNIFSLCFKQGGGFITFGGYDQNVLTKKEAPLSKIQ———
——LYSIDKNTNKKYVQQLNSF--DVYDLLWIHYYAKNKSYYSLFLKNVTATIDQNKMNSV
INAEAKVDSXXXXXXXXXXXXXXXXXXXXXKXXXKKXXXXKXX XK XXX XK XXXXKXXXXK
P.0:0:0:9.0.0:0:0:0:0.0:0:9:0.0.0:0:0:0.0.0:0:9:0.0:0:0.9.0.0.0:0:9.0.0:0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0:9.0.0.0.0.9.0.0 4

XXXXXXXXX

>P_gallinaceum_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0.0:0:9.0:0.0:0.0:0:9.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.6 ¢
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0.0:0:9.0:0.0:0.0:0:9.0.9.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢

LNEFNFRWSIPLY
IGSKKTKIELCIITSSSITALYCTDS--FKEKDNLKKLKYNINESIDLRYVECRSKSCDN
IL-NNECLPLKNYFKMLHEYNIKKKNCKDREFCDY INNMNFLNMIDKLNDRNISVCSENST
IDNDQIKGFYFKDSFYINNTVKYFYDYFGCISESDYLKFNEVLSGF IGLGN-——-——— YN
ENNNKKYPTILNSFIHKSISKKNIFALCFVENSGLISFGGYEKSIL-KKKEHIPKLE—-—
INRRKIIRDREEEM--PVEDI--DQYEILWLHYSNPNKSIYNIFLKEANVNSKSKKLINT
IKRDAIVDSCNYFLSLPADITAKIKTFIYNECSDKT--NECSRLIEKGIFELKNKNINNF
PQIELVFK.
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢
KXXXKXXXXXX

>P_knowlesi_ortholog
MALIIPLLFTLATLLLHTQNVTVC

SADHFGEAIRRKAFKVQRSVR
GDPGVNSAITSKRVNGASTTSKGNSLLE-—--AK-KREQD--YFTLKINEQNFRWSLPLL
MGSKKTPLELGIVTSTPITALYCSYN--AKPNEEMNNIKYEVNASEGVKYISCKSRYCTA
IGQGNTCAPIEHFFKMIHDFGLRKKNCTNRFCTYINDINFLNVNTKLDKRNMSVCSEFSSN
LGSEQVEGFYFRDSFYLYDTVKFDYKHFGCVTQSGVLTFNNVISGFIGLAY-—-—-—-NRADA
IANKKESSSILHTLVQKSVSKKNIFGLCFVEGGGFATFGGINNEAL-RKVLPVSKLQ--~—
MGFQHLGGEDPQAT—————————— SHEIVWLAYSDTSKSTYSLLLKEVNMVSTSNRVENA
IGRVAVIDSYNYFLSFPAEITAKLKTAIYNSCVGND—--NKCSNIINKGVFTLKNGGVDDF
PTVELVFDDGKVLIHPKDYLIHEGDGVYRVLI-NSEETLKLGIPFFLNKYLTEFDNENGKI
GVGPSDCTFEMKGVSPGVDLSATEADSNDDPEDKDF TIEDFFQENKLMILALTSLSVVGA
IVGGVFFFG

>P_vivax_ortholog
MGRIAPLLLTLAELLLYAHNATVC

SAYHLGEAARKKACKY---——
77777777777777777 GCTGKGNSLVE--—-AKTQSEQD--YFTLKLSEHNFRWSVRLL
MGSKKTPLQLGVVTSTPITALYCSYNASARESDQMKDLKYGVNESEDVKYVGCKSRQCTA
AQRGNSCAPINHFLKMIHEFGLRKKNCTSRFCSYINDMNFLNVDTQLDKRNMSVCSFSST
VGSEHIEGFYFKDSFYLHETVRCSYNYFGCLTQSDDLTEFNNAISGFIGLAY----NRADD
MAHSKESPSMMHTLVQKSISKRNVFTLCFVEGGGFASFGGVNNEAL-RKTPAVSKLQ-——
MSSQHLEADAPLELVADQQAA---PHQIVWLAYSDTSKDTYSLLLKEVNLVSGSKRVENS
77777777777 YFLSFPAEITAKLKTAVHSSCAGGA--NTCSEIINKGVFTLKNQGVADF
PALELVFDDGKVLIEPQDYLIHEGDGVYRVLL-NSEGTLKLGVPFFLNKYLIFDNERGKL
GVGPSDCTYKMKETFPGVDLSTPEADSKGDPEDEDCTRESFFQANKLTILALTSLSVVGG
LVGGVFFFC

>P_chabaudi_ortholog

XXAXXXKXXXX XXX XX XXX XX XXX XK XXX XXXVODDEATD-~FYNLKLHEKNFRWSLPLA
LGSEKSVVDLVLTLGNSSTAFYCHDE--TKPASETDVLAYDLSKSKDLKYVDCKSAECTE
ILGSNKCLVLDEYFKQLKGYTLRKKNCKSKLCDYVTSMNFLSMNDPSVDKNASVCPEFDHK
IDSEQIKGFYFNDSFLINKDKKITYDYFGCITENKSLNINADTYGVIGLTN-——————— N
HOADKKYSSILNSFVSNSASKKNIFGLCLIEGGGFISFGGHDKAAL-GPVPPPKEAVDTA
LDTSDYDD-SDLTYKNTLLSV-NESDGLIWVDYAGPTTESYKIKVTKINFNVTDDSSEHK
IDKEFTLDTYDYFISLPKEVSTKLTEQIDKICKGLG--EKCKYTKESGSFQMASEHLGSF

P.

P.
P.

P.

falciparum PFL1660c
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
chabaudi ortholog
berghei ortholog

.yoelii ortholog

KKITIKRILSSNSLHV
XXXXXXXXXXXXXXX
XXXXXXXXXXXXXXX

XXXXXXXXXXXXXXX
XXX XXXXXXKXXXKXKXX



PILEFSFGEHKVMVHPQDYIIDNG
D.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0.0.0.0:0.9:0.0.0:0.9.0.0.0.0.9.0.0.4
XXXXXXKXXX

>P_yoelii_ ortholog
MSQKYLVIVHCVFLLLNLFKINCY

SVQSHSNLKT
NNSQCIGCMNGKTKTLRNIESKNNRINSSFLHVREDEEDDNTFYSLKLNEKNFRWSIPLA
IGSDKTVIDLVLTIANSSTAFYCYDE--KKPSPDTETLGYDLSKSTDLKYVDCKDETCTE
ILGSNKCLILEEYFKLLNGYVLRKKSCKSKFCDYVNKMNEFLNMSNPGVDKNASVCPEFDNK
VDSDKIKGEFYFNDSFLISKEKKVTYNYFGCITENENLNINENTSGIIGLTN-——————— D
YKADKKYSSILNSFISNSESKKNIFGVCLIDGGGF ISFGGYDKLAL-KPGVPPKKVK———
—GPEDSDDSVDTSYRNTLLSIGDDSDGLIWVDYSESTNELYKVKVTKINVNVTDDSSEHE
VNKDFILDTYDYFISLPREISAKLTEKINKICKDLN--DKCKQVENSGTFQMESEQVASE
PAIEFYFNENKVXVQPQDYIINDGDKNYKILVKHAESNEKLGVPFFLSKYIIFDNEQKKL
IIKMKRIKDMRIILVLLFPF

D
LYFYLNLITI

>P_berghei_ortholog
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:0.0:0.0:0.0:0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢
Di0:0:0:0.0:0:9:0:9.0:0.0:9:9:0:0.0.0.0:0:0:0:9.0:0.0:0.0.0:0.0.0.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0:0.0 ¢

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0.0.0:9.0.0.0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:9.0.0.0:0.9.0.0.0.0.9.0.0 4
XXXSNKCGMGDEYFKLLKGYALRKKSCKSKFCDYVNKMNEF LNMSNPGVDKNASVCPEFDKK
VDNDKIKGFYFNDSFLISKEKKITYNYFGCITENENLNINENTSGIIGLAN-——————— D
YKADKKYSSILNAFISNSGSKKNIFGLCLIDGGGFISFGGYDKAAL-EPALPAKEIK-———
—GSEEYED-LDTSYRNPLLSIGDDSDNLIWTNYSESTNELYKVKVTKINLNVTDDNSEYD
VNKDFILDTYDYFISLPREISTKLTEKINKICKDLN--DKCKNVENSGTFQMGNEQVGSFE
PAIEFFENDNKVVVPPHDYIINDGDNNYKILVKHTENSEKLGIPFFLSKYIIFDNEQKKL
G YTYTHKY
IYIYIYIYM

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

43% 45% 14%

P. vivax

18%

P.

chabaudi

41%

P. berghei

46%

P. yoelii

21%



B PFE1190c

= PHYLOGENY AND PEXEL/VTS

1.00 P. falciparum PFE1190c KMIKKRNLDHCCSIK
1.00 P. reichenowi ortholog KMIKKRNLDPCCSIK
1.00 I P. gallinaceum ortholog KILKKNNLDNCCFTK
1.00 P. knowlesi ortholog KLLKSKNLDRCCKHK
P. vivax ortholog QLLKSRNMDRCCKHK
100 P. chabaudi ortholog KLLKEKNLDHCCKYD
o0 P. berghei ortholog KLLKEKNLDHCCKYD
P .yoelii ortholog KLLKEKNLDHCCKYD
= ALIGNMENT
>P_falciparum_PFE1190c
MTPICSLCILFNFIQLNNVLLLTWGIFSVILFVISHGHFNI-GPKCNELLEKYHVFISIL
SIILLLSNNYTS————— QKMIKKRNLDHCCSIK-———— REGKNANNSSEFTN-——————— H
HSSEHACNEDHHDHHNRTISASSNNGNKYYMNYDKNER-————————————————— ELVS
FL———
>P_reichenowi_ortholog
XXXXXXXCILENFIQLKNVLLLTWGIFSVILFVISHGHFNI-GPKCNELLEKYHVFISIL
SIILLLSNNYTS——-—— PKMIKKRNLDPCCSIK-———— REGKKANNSPEFTN-——————— P
HF SEHACNEDHHDHHNRTNSASSNNGNKYYMNYDKNER-————————————————— ELVS
FL-—-
>P_gallinaceum_ortholog
MAPICSLCIIFNYYQLKNVLLLLWGVFGIILFTISHGHFSI-NEKINIFLQKFHIIISLF
SILILLSNNYVS————— QKILKKNNLDNCCFTK-———— NNEKNENGQKYA-———————— Y
[20:0:0:0:0.0:0:0:0:0:0:0.0:0:0:0:9.0.0.0:0:0:0:0:0.9.0.0:0:0:9:0:0.0:0:0:0.9.0.0.0:0.0:0:9.0:0.0:0.0:0.9.6.9.0.0.0:0.0:4
XX———
>P_knowlesi_ortholog
MTPIISFTTIYNFIQLKNISLFLMTLVGITLFVLTHAHIQVPNONVMNFLRKMHIPLAIL
AATFLIGTNRAA-————— HKLLKSKNLDRCCKHK-———— KITNNFDKHSCTEHQSCDHHHH
HHHDHHDHHHHHHHHHQDDLEMNEDNYDMHNNKGKNDNSASFERYYHIGFQONGDQELVR
FL-—-
>P_vivax_ortholog
MTPIISFTTIYNFVQLKNFPLLLTTLIGITMFVLSHAHIEFSSPSVANIFKKMHIPMAIL
AATFLVSTNYAA---—-HQLLKSRNMDRCCKHK—-—-—— KISHHLEEQSCEQ-——————— H
HHHPQHPHHHHHY-—----DLEMNDDTYGMHSHPHNNDNVVNLEKFYNIGFHQHNDHELVR
FL-—-
>P_chabaudi_ortholog
MMPIITLTTVINFYKLRNIPLLMSALTGMTLFIISHAHIEFSNDNINDILEVLHIPLALL
GAAFLLSTNYAS-————— HKLLKEKNLDHCCKYD-——-—— HIKSYQNNHPHCH-——————— H
HCHHH--RHHHATNNNRSNLTVNKNVLDSFGKPLDENS—————————————————— DLLS
SL—--
>P_yoelii_ ortholog
MMPIITLTTIINFYKLRNVPLLMSALTGMTLFIISHAHIEFSNDNINDIIETLHIPLALL
GATFLLSTNYAS——-—— HKLLKEKNLDHCCKYD—-—--~ HIKNYHNNNHHHH-----NHHH
HNHHHHNHHHHAANNNRSDLTGDKDEFDNFEKPSDENT—————————————————— DLLS
YL-——
>P_berghei_ortholog
M-PIITLTTIINFYKLRNVPLLMSALTGMTLFIISHAHIEFSNDNINDIIEILHIPLALL
GAAFLLSANYAS— —HKLLKEKNLDHCCKYD HIKNY H
HNHHH---QQHADNNNRSDLTVDKDVFGNFEKPSDENT—————————————————— DLLS
YL-——
= AMOUNT OF MISSING DATA
P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

4% 30% 15% 14% 2% 8% 2%



B PFD0495c

= PHYLOGENY AND PEXEL/VTS

100
L

= ALIGNMENT

>P_falciparum_PFD0495c

MYKKCFILYPIFFPSLYIYITKNDHLN--—--—— SEQSSFSRITAEYCDTKKNEFFLGES
ILGATSSRSTSLNIEQNKNTNIIKDKNE SYDEHIV
MNPNTNRALSINTVFNYNKENKEKKIFSFSEFPKEFNILDVVWPYMKQPKELFKKSSVIT
FLMDHYFRHELYILESRIAMKPRRRTYEAPCFEHDDFELERDFFFLEDCDEDHQFEFNKYK
SYFFSLNVLDHCKSLRTKKQKCNNMKDDEVSNINDDEVSNINDDEVSNINDDEVSNIKDD
VVRNINDDVVRNINDDEVHHTNDDKVNHTND--DKVNHTNDDKVNHTNDDKVNHTNDDKV
NHTNDDNVNHTNDDKVNHTNDDKVNHTNDDKVNHTNDDKVNHTNNYYNDKKNNAGDIKTN
NSIREEKKLEHPDRNIEKKIDLITYNKKR
———IEEYYDSIISYFFGLIILYHNKKETNLNYYTKFLTLDKYKNMYNCLNNDISKIYEKA
ILFSHEEFCIIQKKDLKP-—-———— HGLRGNIKYYYFFNRIVSTSLYLLHEILQKLDGKMY
TFOKLPLKIQONHLINLPDIRIKEIKKRMROQOKKKNONSLLESSSYKDLYYVSSEYYDYVS
KCLIWSNYYFFNYMSTTIVYSVKKRS--YEYIQKEKSKINLFLEYAHNDIIEYIKDITYY
FKLIVNKIESKRLFSEPVMLCFQLFSDHYLYLLKNILSILLIHIEKPVTRKSNRDLKKIF
NCIKDQENITKNILDEFHSKNKIRYNPTEFLIYKFFSSIQYKONIAHKYITQSNINIISL
MLKIFNYFHILVISLIFYLNLHSMYTLFIDLDIDDTLKFQHDQEFLNYFKRYQDENNQLF
DSFRSDDR-——————~

>P_reichenowi_ortholog

MYKKCFILYPIFFPSLYIYIIKNDHLN- ——-SEQSSFSRIIAEYRDTKKNEFFLGES
ILGATSSRSTSLNKEQNKNTNIIIDKNE GYDEHIV
INPNINPAVSINTVENYNKENKEKNIFSFSEFPKEFNILDVVWPYMKQPKEVFKKSSVIS
FLMDHYFRHELYILESRNTMKPRRRTYEAPCFQYDDFELERDFFFLEECDEDHQFFNKYK
SYFFSLNVLDHCKSLRTKKQKCNDMKDDEVSNMDGDDVSNMDGYGVSNMDGDDVSNMDGY
EVSNMDGDEVSNMDGYGVSNMDGDEVSNTND--DKVNHTNDDKVNHTNDDKVNHTNDDNV
NHTNDDNVNHTNDDNVNHRNDDNVNHTNDDNVNHTNDDNVNHRNNYYNDKKNNPGDIKTN
NSMREEKKIEQVDRKSENKNDLTTYNKKR
———IEEYYDSIISYFFGLIILYHNKKQTNLNYYTKFLTLDKYKNMYNSLNNDISKIYEKS
LLFSYEEFCIIQKKDIKP-—-——— HDLRGNIKYYYFFNRIVSTSLYLLHEILQKLDGKIY
TFQKLPLKIQONHLINLPDIRIKEIKKRMRHKKKKNONSLLESSNYKDLYYISSEYYDYVS
KCLIWSNYYFFNYMSKTIVYSVKKRS--YEYIEKEKSKINLFLEYTHNDIIEYIKDITYY
FKLIVNKIESKSLFSEPVMLCFQLFFDHYLYLLKNILSILLIHIEKPVTRKSSRDLKNIF
NCIKDQENITKNILDEFHSKNKIRYNPTEFLIYKFFSSIQYKQONIAHKYITQSNNNIISL
MLKIFNYFHILVIALIFYLNLHSMYTLFIDLDIDDTLKFQHDQEFLNYFKRYQDFNNQLF
DSFRSDDR-——————~

>P_gallinaceum_ortholog

P.0:0:0:9.0.0:0:0:0.0.0:0:9:0.0.0.0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0:0.0:0.0.0:0:0.0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4
p.0:0:0:9.0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0:9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0.0.0.0:0.0.0.0.0:0:9.0.0.0:0.9.0.0.4

P.0:0:0:9:0.0:0:0:0.0.0:0:0:0.0.0:0:0:0.0.0:0.9:0.0:0:0:9.0.0.0:0:9.0.0.0.0:0.0.0:0:0:0.0.0:0.9.0.0.0:0.9.0.0.0.0.9.0.0 4
MSN

—=VLE-————————-] MDNPVDITVIN
——-DKKYYEKMFARFIALILIFSNKP-NNIDDLAQILPEKYMLR-YVDVNGSLLRACKNE
FPGRIEEF-——-— —~RKDVGLNIVPTMGALKYYFLFDRQVKTLYHLLRDTIKRNRALIS
VIEPLSSTRE-— ADQERSLHKGSDIVQSTR-DLYDITLSRYNAAY
KNTSRVFSFYFYHWIDKAITAIKKKD--IPWIEGERRDLNVYLTIIENKLKYLTQDLALY
IRFLFHQAKKDNLFSSSVELCYTLFFEHYKNLINKTIQIFEIHIHSTPSKNIESTLRKVR
TIFQDHQKEVQTEIQKFYMNNVLILNTKE-LTENY IFKEKYRQSVANDYSREKQKKFISL
LPCIFYYSKVILASATLLISLONVDVLEDDLM-HQRIKFADALEIVSFLEKHKKESNHVE
AXXXXXKXXXKXKX———

>P_knowlesi_ortholog
MLNKVICFLAPFYLRAPYIIDLYDNFRPTVLHEGNRHSNHGRVLTEYVSSNEFNE-—-—-—
77777 DRKSRQAS GLRGIREECFRESDQGNEDR-~—

EGPFSTADAKD
GHEVCHGKYGRQNFHLHMPNGDRSDGA-—-———
SRVDSN

—-MFS—————————————~ MDYSPYNSGRIFYRD
——-NWLYYERMMTHLLSLAILFYSNN-SYMEKMATQLPPNHYFL-YNFLQODINGLYENN
ISQICEDFYEVEKKE-KT----—-IESKGIEKYHFAFNRMECTLNSFLDEILRKMDSLHL
SFESLPIEFS LRRNELIDEVIKSTPNEINDIYLITYKFFDSIC
SCLDMTSSENFNYVSKKILSNLNGEGNFHRNVILEMKKINYYITNIHNNIVEYIKDLNSY
FKNFFDYAARENLFCEPVLYSYSLFLDYYLTTMDQLMIHLNLHLRYPVSKDSQTSLNHIY
KEIKTHANNLGCTIRRFYFKRNIKSDPEF-SIIPFFADFNFRLRLADMYNNEKYANFIPL
MINIIDYLRALVASIVSLVMLQTVYALLVDTE-NGHIKDVDAVKALTYLTEYMSHNSSLFE
APPLKEKH--———-———

>P_vivax_ortholog

MARK ESNKGSKESKKESETRKETKKE ——————
———--TRKETKKETKKETKKETKKTANRLPSGRLSSYGGGPPDARECRKQILKGGENHAC
KKKPKENVATPSTDEAVLNKNKFR(
——=—--DFLNFYYALIGKGINRSKADVKAAKNKLDGGCEKK—-—
SSLLDECCVKNKENSQNPLTVSKEEGGLRNGVFEPEE
KHA--RRKRGPQKSHLAMPNGGSVGGVGSVGG
VSGVGSVGSISSFSGLGSPNSVSSVGSISSLDSVSNLSSVSSVDSSGVSVGGSLSSVDSS
—=VIS—————————— LGNSRDSSVISLGNSRDSSVISLGNSRDSSVLSLGSSRDSRYSSW
GTGNKTYHDKMLTHLFGLAILFYSNS-SYVEKMAKQLPONYYLC-YRDLHQNIKRIYENN
FTOMYEDFYEMEKKM-KP———--— IEQKGVEKYYYAFNRVVYTLLLFLYEILQKEDALHL

——CKEKPKVYPKAK

'w'v'v'u't 't o

falciparum PFD0495c
reichenowi ortholog
gallinaceum ortholog
knowlesi ortholog
vivax ortholog
chabaudi ortholog
berghei ortholog

.yoelii ortholog

QSSFSRIIAEYCDTK
QSSFSRIIAEYRDTK
XXXXXXXXXXXXKXX
HSNHGRVLTEYVSSN
GSKESKKESETRKET
LNRVNRILSSTNSDT
LNRVNRILSNVKPDT
LNRVNRILSNTKSDT



SFESLPMEYR-———————————————— LRRDELVDTVTKATPSDMNDIYFTTYKFFDAMC
TCMDLSSCENFNYIGKKLINNLHQKGSFHSKVTLEMKKIKEYMANMONDIVEYVKDLNSY
FKHLLEYAARENLFCEPVLYCYSLFLDYYLATIDQLLDHLNIHLKYPVNKESQESLSHIY
RELKTHADNLGCTMRCFYFKKNIKSDPEL-SIISLFTDSKFRLQLADKYASKKYADFIAL
MLNILDYLRVLVASLTSLVTLQTVHALLMDTE-HGNIKYEDAMKVMRYFTRYISHNSSVL
AQRSGAPWSGA——-——

>P_chabaudi_ortholog

XXHI SKLNRVNRILSSTNSDTSDN———-——
77777 TIKGTKSSNDSQKKGLGKKSHKK KGSSNGSI
EQEDSELKTSTEGENTY

TGYLSSNTIGSTGSTGSTGP
DEFVYNINEGATIKKHRRHSSIFNCFEFN SNNDDD

GDS--YKQKDANESNLKIKSDDDPGEG-—-—-—
QSQAWGNNKGNKYEGNTNPHKLDDNYLTRRNSSTSNYEINLALVTKVIDSN

——R--ENDRIIKDNMNKNSSTVRSRDMLFNTSARNI-—
——-DTFFYDKIITHLLGYAYIFYEHK-ININKLEKTLIKDYYYN-YKVLKGSINTI--——
———-PEEFKYNQNIN-KTDLVYSRLNHLGIEKYYYGFNRNLHTFLFLARECLOKEHALEK
VYESLPLDFE-———————————————— FDRKELKEKIQASTSDEM-DIYGFSYNMFDQIC
KFLHTYNCENLNYISNKLINNLNSKNS-NSIITKELNNLTEYTQATYSEIIEYLKDLTYY
ISNLFEYGHKENLFNELVIFCYSLFFDYYIDTLDKLLDIMQIHLDHPFNERIKNELSTIN
IRVKAHRDFVENEVVSFYRKYNISENLSE-CVTNIFSNNEYRVIILEQYLDSRYSNYLSL
ILLIFRYLKVFVFSMSTYSNLQITYSLLSDLK-KKKVKYDEALNILSHHASFNIFDREFF
NKKNRNSKSAKNK—-——

>P_yoelii_ ortholog

XXYI RKLNRVNRILSNTKSDTSDE———--—
77777 KTKETKFSNDSHKNGKGEKSHKK KG-SNDHI
EGENSESKSSIECENKY

KDDLLNE-——-—-—-——— SNGS
GDFSHSVKEGAIKKYQCHSSIFNCFTKSRNDDDDDDD
EDS—-YKQKDTNENNLNIKPDDDPDEG——--—
777777777 HSKFWRNKKKNKHGIDTNPHKINISYLTRKKNPLPNYEFNLETVTKEIDSN

——-DNLFYDKIVTHLLGYAYIFYGHK-VNINKLEKELIKDYYYN-YKVLKDSINNI--——
———-PDEFKYTQNNS-KIDPVYNLLDYLGIEKYYYGFNRNLYTFLFLAREFWQKEHALTK
VYESLPVDFE-———————————————— FDRKELIEQIHDSTSDEK-DIYDFSYKIFDPIC
NFLHTYNCENLNYISNKLINNLRAKKS-NGVIKKELSKLTEYIQATHFDIIEYLKDLTYY
ITNLFEYGHKENLYNELVIFCYSLFFDYYLDTLDKLLYIIQIHLKYPFNEQIKNDLSTIN
VRIKTHRDFVGNELTSFYHKYNISENLLE-CVTGVEFSNNEYRVLILEQYLDSKYSNYLSL
ILLLFKYLKVFIFSMSTYSNLQITHSLLSDLE-KKKVKYDEALDILTHYASFNIFDSAFF
NKKKSNSTNPKTD———

>P_berghei_ortholog

XXYI RKLNRVNRILSNVKPDTSND———--—
77777 KKKETKSSNDSPKNYKGKKSHKK KGSSNDHI
EMENSELKPSIECENKY

TDDLLNE———-——-—— SNGS
GDFLHSVKDVAVKKNQCHSYIFNCFAKSRN-DNDDDD
EDS—-YKQKYTSENNLDIKSGDDPDEG——--—
777777777 HSKFWRIKKGSKRGSDTNPFKLDMNYLTRKKSSLPNYEFNLAMVTKF IDSN

——-DNFVYGKIITHLLGYAYIFYGHK-ININKLEKELIKDYYYN-YIVLKESINNI--——
———--PDEFKYSQNSS-KTDAIYNLLDYLGIEKYYYGFNRNLHTFLFLAREFLQKEYALKK
VYEVLPVDFE-——-———-—————————— LDRKELIEQIHDSTSGEK-DIYEFSYKIFDPIC
SFLHAYNCENLNYISNKLINNLRIKKS-NAVITKELSKLTEYVQTTHFDITIEYLKDLTYY
ITNLFEYGHKENLYNELVIFYYSLFFDYYLDTLGKLLYITQIHLKYPFNEQIKNDLSTIN
ARIKTHRDFVENEMIRFYHKYNISENLLE-CVTGIFSNNEYRVLILEQYLDSKNSNYLSL
ILLLFKYLKVFIFSMSTYSNLQITHSLLSDLE-KKNVKYDEALDILTHHASFNIFDSAFF

= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi

0% 51% 40%

P. vivax

26%

p.

chabaudi

30%

P. berghei

30%

P. yoelii

31%



B PF11_0343

= PHYLOGENY AND PEXEL/VTS

1.00]
0.76 L

1.00

1.00

1.00
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= ALIGNMENT

>P_falciparum_Pf11_ 0343

MSNLKNDMF I SKKKRKFYYKKSSRFVRFLYSFVKWYKMERVVGPVWINKYSSMIYFLMEL
FILNLSVGILILILSSKYIECRIPYEYKGETFTKYSIVKVTPEQCKGQKNLKELNGNINV
HYEILGMQONHYKFVSGMKKEQLNGNIFLKKEELEECYPLITFSEGKKKKKLLHPCGIFP
WNVFTDSYIFYDKEPDEVPFPTPLPLKONVEEITIKYYRQFYKNPSPONVQLYKDHIYEFW
MEPDIQYERLQENKETNEKLLVLPQTLKYNQAGKAIENSHF INWMIPSALNYIKRLYGKL
YIPLKFPFYIYIENNFKINDTKIIVISTSQYYMRTFLIGFIFIIISIIALILCIFYLIRM
NKYENKXXXXX

>P_reichenowi_ortholog
Di0:0:0:0:0:0:9:0:9.0:0.0:9:9.0:0.0:0.0:0.0:0:9.0:0.0:0.0:0:0.0.9.0:0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0:0:0.0.0.0:0:0.0:0.0.¢
KXXXXXXKXX XX XX KKK KX XX XXX KX XX XXX KX KX XXX XX XX XXX XGOKNLKELNGNINV
HYEILGMQONHYKFVSGMKKEQLNGNIFLKKEELEECYPLITFSEGKKKKKLLHPCGIFP
WNVFTDSYIFYDKEPDEIPFPTPLPLKONVEEITIKYYRQFYKNPSPONVQLYKDHIYEFW
MEPDIQYERLQENKETNEKLLVLPQTLKYNQAGKAIENSHF INWMIPSALNYIKRLYGKL
YIPLKFPFYIYIENNFKINDTKIIVISTSQYYMRTFLIGFIFIIISIIALILCIFYLIRM
NXXXXXXXXXX

>P_gallinaceum_ortholog

FLIFL
FIFNMIIGIIVLLLSNQYIECRIPYEYKGQSYTKYSIVRVTPEHCKGIGNLKELKGKLNV
HYELQGLQONHYRFVSSFKKEQLSGQIFLKKEDVSECHPFITFSE-GGVNKILHPCGIFP
WNVFSDSYIFYDREPDEFPFPTPIPIQQKVEDITIKYYRKFFKNPSAELINSHKDHVYFW
MDEKLQSKSLQENKETNEKLVILPQTLKYDQAGKAIENSHF INWMIPSALNYIKRLYAKT
DGPLSFPFYIYI
KXXKXXXKXXXKXX

>P_knowlesi_ortholog
MRIPRRDGDISKMRKQLSYKKSARCVKWLHKFVQWYRMEKVVGPIWVPTYCSIIVFLLFL
FLENLLLGIAILIISSKYIECRIPYEYKSQAYTKYSIVKVTPEHCKGNENLKELKGPINI
HYEISGVEQNHYRFLTSFKKEQLHGDLFLQEKELSECFPLITYEQ-NGIRKILHPCGILQ
WNVFTDSYIFYDKEPDESPFPTPLPLKQMPEDITIKYYRKFFKNPTREIINLHKKNIYFW
MDEDVQLQILQEHAETNDKLVVLPQTLKYKKAGKAVENSHFMNWVIPSAFNYVKRLYAKF
DGPLVFPFYIYIENNFKISDTKIIVISNADFYLNTTLIGIFFIITAVFAFLLSLLYFIRM
KKHQFMXXXXX

>P_vivax_ortholog
MRSPRRDGGLSKKRKQLSYKKSARCVKWIHKFVQWYRMEKVIGPIWVPTYCSIIVFLLFL
FFFNLLVGVAILIISSNYIECRVPYEYKSQAYTKYSIVKVTPEHCKGNENLKQLKGPINTI
HYEIYGVQONHYRFLTSFKKEQLRGDLFLQEKELSECFPLITYEQ-SGTRKILHPCGILQ
WNVFTDSYIFYDKEPDESPFPTPLPLKQRAEDITIKYYRKFFKNPTRDIINLHKKRIYFW
MDEEVQLKILQEHAETNDKLVVLPQTLKYKKAGKAVENSHFMNWVIPSAFNYVKRLYAKL
DGPLVFPFYIYIENNFKISDTKIIVISNADFYFNTTLIGIFFIITAVFALLLSLLYFIRM
KKHQFKXXXXX

>P_chabaudi_ortholog
KXXXXXXXXXKFNNNELFYKKSSNEFLKKINKEVOWYRMEKVEGPVEVYKYSTSIVFFIFL
FILNLSVGIAILYLSSQYIECKIPYEYKTQPYTKYSIIKVTPEHCKGHENLKELKGEINV
HYEIYGVQONHYSFMKSFNTKQLGGKIFVSKDYLNHCYPLITYFK-DRINKILHPCGVLP
WHVFTDNYIFYDKEPEDAPFPDPLPLKERVEDITIKYFRKFFKNPHPETIDLYKDKVYFW
MDRTTQSEALHENIVANEKLLILPQALKYNIAGNAMENSHF INWMIPSPFRYIKRLYGKL
Di0:0:0:0:0:0:9:0:9.0:0.0:9:9:0:0.0:0.0:0:0:0:9.0:0.0:0.0:0:0.0.0.0.0.0:0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0.0.0.¢
KXXKXXXKXXXKXX

>P_yoelii_ortholog

XXXXXXKXXXXKRNNNKTFYKKS SNELNKINKEVOWYRMEKVEGPAFVYKYSTLIAFFIFL
FILNLSIGIAILYLSSQYIECKIPYEYKSQPYTKYSIIKVTPKHCKGRENLKELKGEINI
HYEIYGVQONHYSFMKSLNTEQLGGKIVVSKNDLNQCYPLITYFK-DRINKILHPCGILP
WNVEFNDNYIFYDKEPDDPPFPSPLPLKERVEDITIKYFRKFFKNPHPENIKLYKDKVYEFW
MDAETQSEAL
Di0:0:0:0:0:0:9:0:9.0:0.0:9:9.0:0.0:0.0:0.0:0:9.0:0.0:0.0:0:0.0.0.0.0.0.0.9.0.0.0:0.0:0.9.0.0.0:0:0.0:0.0.0.0:0:0.0.0.0.¢
XXXXXXXXXXX

>P_berghei_ortholog
XXXXXXXXXXKLNNNKIFYKKSSNFLKKINKFVOQWYRMEKIFGPVEVYKYSTLIAFFIFL
FILNLSIGIAILYLSSQYIECKIPYEYKSQPYTKYSIIKVTPEHCKGRENLKELKGKINV
HYEIYGVQONHYSFMKSFNAEQIGGGIDVYKHDLNQCYPLITYFK-DRINKILHPCGILP
WSVFTDNYIFYDKEPDDAPFPDPLPLNERVEDITIKYFRKFFKNPHPENIKLYKDKVYEFW
MDAKTQSEALHENIVANEKLLILSQALKYDIARNAMENSHF INWMIPSPFSYIKRLYGKL
NGPISFPFYIYIENNFRTAEAKAIIITEANFYINNNLIGIIFTIISIFSLILSILYYMRM
KKHKFMRQIDE

SSREFVRFLYSFVKWY
XXXXXXXXXXXXXXX
XXXXXXXXXXXXXXX
SARCVKWLHKEVQWY
SARCVKWIHKFVQWY
SSNEFLKKINKEVQWY
SSNEFLNKINKFVQWY
2 NEFLABELNKEEFVOWY



= AMOUNT OF MISSING DATA

P. reichenowi P. gallinaceum P. knowlesi P. vivax P. chabaudi P. berghei P. yoelii

30% 30% 0% 0% 21% 4% 34%



