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Pl asnodi um ber ghei NUP637
P. fal ciparum syntenic orthol og PF3D7_0609000

>PBANKA 0107600 | Pl asnodi um berghei ANKA | conserved Pl asnodi um protein, unknown
function | protein | |ength=5440

MNNLIT KTMNI SEGNDKL VGGGEKVDESI RKENNKKQKKEHNTSFYYEVYHKLKI YYEYSI N
EEERKNKCFLKNKNPLTEI TKLQDELVSFFDGNI EL FSNPFYFLNYEEDNNI NKNDLKNY
LGTKYPNLLNI MEDVI KCSLI | NRNVYYVCDLFNDVYKNI EKNNI HTEI SKTI Y1 NEVLK
ECI EKENLI I M FLEI LI YI NRNEKI G TL DNDNKSMKHEYFSEKEDNY TDNEL KKNEEV
KSSSDNSSL TNNSLASLNI SKKKKKKNI NNKKI NGDKFSYYVLVNLTENDFVENI FLEI D
Kl | KFLI KFDG CDKAEYAFNYKTHKI NI LFNLLDLLFLYFSKFHANI NNI SSI FKSI NH
LVSTKYFDFI STDYYVKELDNLLFLESQKKNKKI | KYI KNI KNSKLI SQVDDYYKLDI NI
SDSCGLNKFDI FSENGLNSSVYKSLNFEPSTI FPKI NQSLESG TNFQGKNVSNPI SI GNT
NSI PNI I | TEPNENVSNI NQKTQNLVDVDTLNKFSNNI VTNNQ NYSNFHSEI NNLRGKN
SGNTM NPQNKCG KNNI' FNKCLDCTGYWYSCNCSLNNFEKSTLTLSTQ SLLLI LCLHP
NI DKYVYEKRKNI KI NNSSSPDGA NI SVQSSGKENI NEL L ELKKKKI DFENFQTPTI WKY
NCVBTEKDYKHLMG KNNYI | SENY! SENI SYYYLFFSKI TEAKKKKKYNKI EEKPVEEF
VNDKI FQDASNDG TGSCSYDSNI LMLKFVI GLFI NSKEDI LSSI FDDNI FKVLRNFI LK
KI SSYTLI GNLI FHLFHSI FLSAFI KNGRTTDVWNTFI DSHI KRDFNLKRKKKI DNKDAN
| FKDTI TSSNNNTASFI QDNAQTRQNFDG NKNI' NI SQHRMGSDSLLNRTI QNPSDLYVH
ONSYRNVHNNI 1 YT YKKKGEY! | DI LAFLKI LCI NYPRLI TKYVCI LKNI | NRYHSRI VE
FSEI DDTFYHHNLEQ HEI DNSGSRNGVNTI PTRNSKNEHDKYSQLKENKYYNI NEERRM
I 1 MKYRSLKLI AEEKMKI CI DFYSDI FVQI LDFASVLCNNI YDLKI | ENVWMCFKTPLTA
NLNI FNLI KKLFNQFTCALNGKFNEFSKI TNKQHI YEKTRGNTKSGVVLNGNFNI | DDET
SNDI TNNGFI DSI NI DSTNNGQVNVKNSRDL YRNVEGRSVNI SSNONATTSSNNNVSLFS
SYKDGNGKNGNGEEEYENGNYNNSYDGNDYRYDDNDDDYCSNAYFTY! NYFKLNLLEKLF
ECQNNYLKEI LKNNNVIVEYL EKNNAYLRNLI KENYLVEKHI NDKKI FKNYASNL DAYNKL L
SYENDYTASARDANKI LQDI EQSNNKLKLFLNFKGVTSLEGAQVNPI SYVGGLQNNLDNN
SLQLQSSVSNFLENLLEEKNC! NYLLADNKVAENLLRENNI LKYEYNKYNM DLFFKNKT
EENQLDNI KSI MLTEYNVNKI FSYEKRFKI LKTNFDGSYNNKEAI KFFFEDNKEAI NFFK
DKKNEPPI FKDDDSSSLNENI MNRAKVI LKRELEDDSKSYI DARYLLNNI FEKRFYPYNC
| KMLEKCLLFLSSVNNNKLCYYMPLNKNLLVDY! LLEQYENASGNTASSTSMVDI ANVHLQ
ENNNVNKL FPDDDEKNPFRI RNKKYNNM SLI DTQNYI NTTQFKNVFI HNL NIVHSNKKSK
DKHKI VKHYKTLHLLDMLYEI VKTKGNSSLDLLNLKCLSLEI LCSSFVKNSSSALSVLCI
| TNI FPDLFL DVWKQFKDONDQL KKKL DFL DKEASI ENPKYKKI EQL TNNLSVPKI NLKV
I I EMKCVNFLI Y1 | G KRKFNVSLTKI WHFENNI EKI KEI DAKMKSKKPIMNSNSSTKTQ
NCAFFDI FYNFDDFFDEI DNEQNSEDAENCQNRNNNGQEFNI LNMGKSNNI GNKI Cl ESD
CQEKNGKNI KNNL EQGVNNNSTI GNNI KEI NSNDFEDNENND! YEKCLKKKLM SDDDKNV
CKHLI VLTNYI VONI FYNLI NNFI LKKI RDQKYEAEDFLDENI KLEI FTNKQENSMFKRR
YNYYI NKSKNI ESQ | TMONDVNI NTSNI YQ EQVLRONNI TFEPYI NSQKMFDKAFSSN
LGGNLSASI PTNSLNPFPTNEG GTSTSQLGTSPI ALGNSTSVBL FKQDNKGTNFSSMEN
SSNTQTNI LSGTSGNTLNNTSSLSTSNFNNSTNFLNPSQTNTTSHSI MDSQRTMFASTSR
LLSPSQETLGLNSSSNNNTI RDASNSSLFNAPI SSNNNI FKPQTGLNVFSTNSGTNTSSI
FSTPQSNTTGLFGGSSLGNNNSNI NDSRSSSI FGSNMQTNKNNPTI SSEGSMLNQTSSTS
NTGTNSLGL SGGFGL GSRPGVNT SNNL LL NNIVDSKNSQL GGTL GASTSTSLEGANRSNST
LTNNTI FSSTTNTNSLLNPI SQNNSTSNI FNKNPLGTSNTI SNNSNLFSSPTASTSLFGA
NTTSQ SSFEGNTTSNMI QT TTSSLFNNSFGSQONNI TSSNNLL GL SSNNLAL TGQGVNQQ
SSLFSNNSTG-SNNL MGNKGNSSYL FGNETNQNVIMNNNASL FSTGNI YSHL GNEHNL QNI
LNREG NNI NKLKEYYEDLKI KTNVLNAEI YKNKMELKKNEYNLQKEKRI QLI KEAKLRY
MKSKSDI NFKEKEMY! LI VLVFMYFKLI LKGPLPSTKNNKKLNTVIMNERFDYL CDFRPTM
YLFEQ LGESNRFIMNTFFNI | FLDNI LHEENKNLEKI | SKYKNDSDYI T1 YNKKKTLFRT
NI EEEDDENKI SDQFKDFKNI KNNLFTTLTPETYYKKKMEY!] | CSYSKESYNNI LFHKI K
SLGALSI LKI LFERDVLFI HWYNQUWKNEKI LYEKI NKFHLNFNSI NNNETSMNNMVNLNVN
DSI SESI LNNNNNNI | TSNFNDI NSRGGEQN KEGLEAGASTGCEDGKEI NFTESLCTPI CV
HNFLFKNI NI NSSTTYLI LLLKNFFRTSEI NKI 11 YFI LQI | | RDTKTTI NI LKRDAESF
NYLKYALKNI FI YNLNQQKFNNSYI | SNREI KMONI LNNFI DI PLLYYLKKKNNI KTKDS
VI STRKDREFYERNKKNSI SGNEVLNTSNW.SYI NKHNSGNNEMDEI DLI YRVEKNKLES
ENSNWLKTKKDGNYLFEEI EEGNSANSSYSTYNSYSSDI SDNEYKKI NNLKNKGHI GLN
DNYSLRNEM LKYKNFKLKNSKRNKSKYVYDYLSDI DLI DTI KSKKI Cl FYDNKEKDEEN
DNI TFYNLSSENI NDNYSKNDYYNEI KSI NYNVTGFCSSYNFLPI NQFYTEKYDFI ESEL
VY| SDLKLYFYI KSFKRHSYFTKLLNI EKVSATSENDKYKTNTSENI NDDI NYEI KENNL
SFSNLRRSGFDDSSLTSNKKI | | NENDI | KYQNCEEKDI KFRTNNKLESENEQNDVNKI V
EDEI KVFDFYNKLNKLNENMLFPNI FYDNKVDKMVKYI EY1 KKI AEKEQKENDGKYKNI LN
PI NNI LKTQKNEI EKQLSI ELQKKNI YI NNEYCEW EL SHLLNVDI DYNEI RGGLNKNNS
VLNNYSRWPI TKLI LYFYEVI TRKFLFLNNSDSLI ESCVLSLLG.SFTPSKQVDKKNI | T
NI DESLELEENCFLNSLI KNVI VNFSNYEHVSET! KVGYNNNI AEI GEQHNDRKKRLLTN
EKLNEFEFKDDLFI NGQDEEEI | LGNYI NKADNENNFLNNENL YEMGSGLNNDNSKI VFL
NKKRKDYYKKNI FLNNSNNLKQYNTFEKNI YFI KSLNI | YMLSKNKKI KEYI | NLI NTMW
HNKYNVFYYI TQNVNI EKLKDTEKI | FFKI SLHI LNI FI Pl LDHI LI NI DKHVEKFI NLS
FPNDKEDNNSI Q FESI NNNATNNEL GNKNNNI GPQKYCNI FHI | NKENFNEKKNL FEFL
NPI' FTFDNAQNFI NHYT NI VKNYNDNYLKHY! YHYYLFNYNFEFQKI YNYSNLEHI HYI K
SNKLCNDI NEKCFNTKSRI NEYNKKNVHLLYTNI | NVYVNFCKI LNSYKVSKHVNVNYTF
NDGKYVENYENNNI DENVKNKI LKPI NI ENENEFNFENLNEI | GNKSYLLKFLDDYYI NE
NI SKEEKKEHI EKNVYI YNSI NYLNI NYKNWLLVYKTY! EKI TYLI DLI LKI KNNTI KKK
I YYLKNYFYI VNNI QRHLKSVTSLI KSSYYI NFNI Q TPI LFI VYLFI TI FFLSHNNKFA
FKYLSCl NKGFHNL FKGKNMLDFKNTENI DGEDDTNNDDDSGSEI L KHNNKKNEI NKKI K



FYDEI NGSKQGKESDAHL CDNDEFKI DHLKYNKKLKMSSVFSKQ LTKEFONNI | NI PKA
YNQDGSSNI | NNFDKKTRTRYNNTSSSI HDDG DTl SNLQKGEL YKSVFFI NNNYNNNNN
NSNNVGSKNLDDNKLYYDI HSEYYKLI LKSNEFFGDLLQLLI | LI TKKHPVLNKYTI | Y1

YECLYTLLNI YHYSYCFAEKEYNSKNNKNVFI SLI KRI DHNI LNEFI STLFTDSYKNFFT
NNNSTI Pl YFYNNI YKFI DYNTEI FM KNREEL TDNASI LESKNRVSMHNLI DSDNSDI G
NYFLNKEQWMKEKKKVHFADSEPTKI VNENKVDVKMSEEDNGVI NLNFKNNFENKI HLN
SRSLNLYEEI YCSNFLYNKNDLNLLSI NLLI FLLTRI G YEI DI KI DENNVKNLI KGNLF
| FNKNSGNENENKI LHTCFLLSALCDTSY!I NEFI SSEDLFSLFLKSNI FNNLYEYKFNYL
SNSI SFLTFPTNFLENKNI YI PLPMLI | SYI TVI LKVI DKKGLQLFNI | GKW TTNI Tl F
TNHLIT VNNYLMKSYEI VHEI NNFTTYNHNLVYKCLCYASTCNFTREPSNNTSNSSNKPLN
FVHESKTDVKTNKENDI NDNTKYTENLI NHSNVKLVNLDI | YSSTYYLLRLYKNYLLYI H
QNYLNLKKLKI VENI NKKKNNKSKKI KONLTYMEKKLI NKKGNI GEI DSSKNI NRY1 NKF
NDENNI PNKI' Pl QKENYFRNHFHPNYSEYESNEHNSDYDESESQDNEEEEEEEDEEEEEE
KNI' REMDSI KNNFSKL I NSVYNEKNSQFI | GNYNNKNVL SNNIVNT I FGNSNSNNGFI ENN
YFYI DKG.CFEFNEI SLNI CNI | KEHTYI LQYVKDLLNI LSI FVI YDI SWKDENELVTTD
| DSHKETRGNHYVNVKSDNNI DENNYNFDTKEMRRKNI RTHRI LQNI | PKYSI KFHCI NL
CLDI | EYDI G YDEYVQQYKTKYYEY! KI VLKVFIMNTSFYYI NI | KYENKHMLKSVSVAM
KKLTNI I FFLLTNLI RKEKTTDEDKKKHAL I NKFLYDKNGFKKNAHEI TTELFNCEDNI F
TDKKCSLDHVKKFLENTEI DI HVLKKI LTCl | YFTFAM_NNQKVNKI NI ENI NLNHI NKI

NLKKI ANTYLENNNI LKVFTFI LORSTQ YYLLYNYAMQS

Figure S1. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are
highlighted in blue.



Pl asnodi um ber ghei NUP221
P. fal ci parum syntenic orthol og PF3D7_0905100

>PBANKA 0416300 | Pl asnodi um berghei ANKA | nucl eoporin NUP100/ NSP100, putative
(NUP100) | protein | |ength=2004

MYMNSSSNNVEGS YNNQGNNL NKGL FGNAGNPSSL TNTNT SNL FGGSKPQQT NNVIWNK
NLFSMGTTTSGLDGNKSI YDSMNSQSNL GNKNL FGASGVNNNSMQSGGGT VRNNL FIVNTN
NQNNL NVKNL FDSGSNL NNAQGT NL SNKGL FGE. QONNQSSSGGENL FGNL SSQTNPGGEW
SGLSPGANONKGT GLEGT SGNTNQVSSTTSL FGGT STMEONKL GGVEGNL QSTDPNAQNS
GNTTNSL FGAVEGNQLKPMSAGSNI FGGVETNT TTNTGT SNLEGNNNTASGWNQSKPGVF
FGNL QGSNQGT TGSSVEGNSSNNT SEMSONKSGVFEGNL QGSNQGT TGNSMEGGEVESGWN
QNKPGGLLGNLQSPSQGT TGTTTNSSI FGSSVSGYNONRGT TLFSGVENTGASTTNTTNN
LEGGT STMEONKL GGAFGNL QSTDPNAQNSGNT TNSL FGAVPGNQL KPMSAGSNL FGEVE
TNTTTNTGT SNLEGNNNTASGVNQSKPSSNI FGSLSSTTQPTGATTSSSSTTANI EGSTQ
TANQGVGSNVEGSSMAVNONKEGNI FGGTSANQSSTMSSTEGSTGHGTSG SPTSALGSG
TNTSTCLGEELA SSGE GGTGTNTGWNI SNLTNTTGGTTTA STl SGSSNLEGELSSTS
NTNTMSEL GDNKNLFGSKPGFSLGTATNI SGQSSTNLGLGTNLVSGLLSPSLNTTTSSGLG
TNI GSSTTGSTNLLTGLNGGE GSNSTLGVGATTSPTI G SSSSSSNI L GSNNNALNNTSL
SGNLLSNGSGWNQTG SFLGDKNLI GESRGNMONNL L TVDGKDKSNDLL TNKLNI NKESS
ENLI KTTKFDDDLVI SKKKENI FNKAYDDDNDI SNDEI NLI KNQDGTFYNYI NLI | NDNI
NDI QKT TFSLLNDHDSL MADNFKSNI FKNFVDYL VNFKQKKNQKVI KSNVL DL DQHEFQ
LI VWLYNI NSYKI DFI PFKSFYYLLLSDTNLNYSKMFI SNSDKSI LPRNFVEI NDHYYMNY
KSYFLKSQ NKHHDNYSTLDKDG GNSSNGGVSGNSI SI GVNNSVLDI DSI YKQ LKDI L
NSLLNWNLSI TKENI KKKEKEEYYENGDPNNKNSANCGSY! YENLLI NYLFGTLQHLHDK
FYKLEI SNYLSKDLNQ DEYFVDTKSNEI FSYCYDNFYKNEVDKENCTI HFFFYFVNI M-
RCGNYI GLI Q | KNDEFI KNLNI DSYLNDFI | LLI RI LLLI YNONNEI SI FENWKI DI DC
SDI FKKKI HVSNLI NFFHSI LYLCSNNI YAYDLLCI LFSDI FYKKGNMYTNREKKI EMKN
I FYYVQKKKRNSNYVDNNSDRNSSNEDNYDSGGDNNNI ERGSNSI NNNKGGKGKGSERKG
FFLDVFTNM_HKSKKSKDDEDDEPFETMEI NEEI EKLNRENVNTSNTEM.G TNKYSYNF
EYCNI ETSI W ELSLFLSKNFDL YGSKFQENFDI LDTNL SYYNYDDDNNAFLNDTKHRRD
M NSKI EELFI SI SSCI | NENREYFSVCSKLRADDVI NNFI | VDGKI SEKVKSNVFKVLR
TNFLLYI KLFYYLLLVGNI YVTVGFLSCI SNNI QRI LLVLTI FLHKNNVFENSKLNNI KI
KTLGFLKLKTDNNTI LYNSKDI NDNVPAGSDNINLI LLSIMNNTDI PFDYFLLRNNNI NI L
LKASYLLNLKTNI Cl KLLKSI VQENQG LLNESI | GHI NNDGNI FYGKLHDFL FLFKNKYV
KSRRNVKCFFLMHYVL YKKKI YNSNI LRKI RKDI DNEYHYKCRNFKFVONKNI NTLNKI S
LDNSI | NVHSSI LYKI SQFYSI LAYFANQRKHY! VSFI CYY! LNDEQSAI NSLLRI YNDE
LI YYYFNNEKEYGY! RKCAFRFYHLAKNMAPSNVKLESI EQKSYLI LSI LFMKKKMFEEA
FAI FSLALI PDNVLEKLSI ADYYNI DLSSNFLVTLREL CKKNYKI SELVDQSTI RSVI KF
LLPI KDKLDAQVAESI NYLGSLSF

Figure S2. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are
highlighted in blue. Two predicted transmembrane domains are displayed in red font. An internal repeat extending over the
FG region is underlined.



Pl asnodi um ber ghei NUP138
P. fal ciparum syntenic orthol og PF3D7_0903500

>PBANKA 0417900 | Pl asnodi um berghei ANKA | conserved Pl asnodi um protein, unknown
function | protein | |ength=1237

IMNNNGGNANNPNMAGVPNNNL GNNSFEGT NIVNSQNGL NENNNNSL NNQTNMTGNNVFFGA
SVNNONNNI FENNINSONNVGKSDNSI FGTPSNDL NKSNNTSLEGSL SSNTSVNNNTTNA
FNANL FNAAKKDVYPGFTRSLLGNSPNNSSNI FKQSTLGSSI ALGSQLNEDRGSESGGLF
SKEQLEAAKQ FANSSSGNL SSFNNKTNNNKL TFSGGFSSSSSAFSKNNI NPFQSVAMOQA
TNQNDKSSL MNNNVNKL FFGDTNNNNI NGGGKI NPEGVPTVNNL TSPNKLNEI GPGGFSQ
Al KSFNPNTNSLFSSQTNTGSTAST SFNNNDSSQKSL FSNFGGG-NSFAKTNTNDI FKKN
TTENATNNNNTNT SFSFL PSFNGSKNNDNSFSLNSFNATNNEKSSGSL FSFNNNNTNTAS
PDFSLFSNNNI NKTTTPDNSI NSSI NKDAENKAI EKSNQNI GESKDSG TSVVSESFKAN
DASGTDKSI FSKETEAEKDKEKAGDKNEQNDNDKEKDETKETNVTLEI KKDENDSTKNHD
EKLI DHKSESKENQNNENEKDDKNDDKKYETSDNAKDNKDGT NNDKVSL FGKSL TFNSSF
FKTSTANLTDKKSNL ESSSSLNNDTENKKEKT GFFEGNDDKNENTNTSTESKWDFSKEGN
NNL FNKEKESFSFSFKET ST TDKKNESTNLKDNKKEEDTKPSVSTESKDKNKEATATPKK
S| FNFG KSNFLNQSSKDSKDDNI NESNKEKDNEKPTKGAETDETDADGTKDHNTTGVYS
KL DSNDVGDKKKI VKL SFTKKKDQT STDAQKEL KENEL KNNNLLNKGPSLQPSDI TLCKG
SLEGSFTKDNEKKNEDTKNTKSDHFSNI NSEGKNNTSI SFNQSSLFGKPDEKGNTLFSSS
NNTFQFFNSSQNDKKKTEFQTKTONI PEI KNNQNADDEDVNNVSNL I NFI SLEDRKKNVY
I NNNAQCDDENHEKTYI SSNLKSNNNNETSHRSQTANFQL KETKGT L RVDNNDDYADFND
| DF1 NGQQNL EI NVEHQRQL ENDRKSVENNI KTNECFL KKNL DQEMAVDVI NNL SSFVKN
KI' NFMNYCSNEI LDI YNKVSHYEKMYALI SEDQ KI EKKQESLEKRLRLI QSEQCDM.SL
LNELDNENSL TFLKVLNQKNLNKDDSI NNKNL YL DI DKFEKLADKI ENLEELI DSI HNTS
KHDI VNDLVNKCYTNEI NCEQ EKQLNGYSHEL RNIVK

Figure S3. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are
highlighted in blue. An internal repeat at the C-terminus is underlined



Pl asnodi um ber ghei NUP205
P. fal ciparum syntenic orthol og PF3D7_1364200

>PBANKA 1140100 | Pl asnodi um berghei ANKA | conserved Pl asnodi um protein, unknown
function | protein | |ength=1828

IVDVEDNSIVDFYSVSNYEDI SNNKNTKLNDKEQG | SNKDRPI STNG TDL SCPLEKSCES
FVTVSDAYLSSSSL YKSNFYDDYEDNDAYNI NNEVSTLRYSFSKNSSSDI SNDSFSDDQY
ETPYI NKKNNNI NVKNCFNKNSHI TYQDENNSNDNKI CEGKSLNI ENNLKNKI SMLKKKT
QDI SAFSKRENKTNESDDI YSNRGSNDDL DNSTHI ENAKNGNKKTDVSENDSNMGGRKON
NEHSDKSDQEDKNSKSENSDDDL YSVI SGPENYDEI FLRTQKDDYYMNDNI KLKRNI FDE
NONNSGHTKNI ENEDDKNFDDTKTKYTTSTNFI KI | KFSDQLESI KKKNNDGNVFRSYDS
SQ EGGEDEKTI KEKKEKKKQKKNL NDKYNVQKDYEFKKLVRSTI NMCHPKI KNI DENED
I LENIVDKI SKI VI EDNNKDAYKTDDSENDDDCDTNNSL YDRVDDI LDDRNKY! REKRDKY
FSEVKNGLNI GTNNNGDG RI KNPSDKNGDHLNSVI GT'T KNNDAI NNCL KTENNKNNEEQ
Y KTNVANSVYYLNHDM El NENVLKL YSGVCNYVERNNCTKNI VRI VPHLNNI YDNKKL
CYI KDSPSFSEI YKVI PEWKDSFEL LNKKAQTDTEDVKNI LKRI ENI KNDLNI LNKDLVD
DKKEFENI KFETI QHESM SNFEKKNKTY! KGVLKLDNVSFKLKKI HKI NTNNLNNFNI T
ENVNRLLKYVDNAMIDYSQLFNEEKSI El LRFQQLDNTFNI LTNTDDEYSFLMNLLKDEL
KEM CEKKEQLQNI | RRTMLYKAFDTTSFKDQ TNTLNKQTLLI NQ KYNLQCNVLLLFD
MYKKFSKKNI KI' | Q PENYVKDYTNEVI KKSYI | KTFNDTKKNVSKYFNCVHFTRNRPI T
HPFFI HFCLGEKFL YHFI NFVLYPL SEENQKKFMQYCSI PGFNSFL FVDKVLKLHKEEQQ
FPSTDLTYDFSSAYDRI GKTDYNDTSLI NQYMXWNEL NPYL L AL RNASEFCFQPSSNDI
NDNNDDYTSYTLNMVDSKKNVFDLI NHI PDSI | GVSNAATAAAAI ASSSG CNNI NPSLGFS
SSFDNWNKLNSTFSLLNNQVSNNTNTM=NNI TGVGTNI SGLNSGNSFASNNNL FANNSGS
NLEGSTENNSTNTTVRNNSTSYGT TNNNL L SGANSSQSMFNTNFPKSSTSSI FGNASSTS
SFMGSG NNTPNVSVGGSTSLEFGGSANL GNNVLNTNNRNPL ENNSAVGE FGSSNYSTSAN
NNTLTVSTPEGT TNNDL L SGANSSQSMFNTNFPKSFASSI FGNTSSTSNFMGSG NNTPN
VSVGGSTSI FGGSTNLGNNI LNTNNRSNNI LNI PNTPTMGENQQONSLLI NNNATGNNNSGL
FNKSTLGSSSLFNSSMNNNANSQFNRTTLNTASSSL FANSI TPNNNNI LGSNVGVNNNTS
SI FSGLNNNKTAM_SNNNMEGNNLNNNTNSSGLNTGLFSL SSDTNKI GNNNNSNVBENSL F
TNSSGVERI NTNNNNNNNNSL FSNVNNYGASSNKNWNTSSFNRG NMGSNNTI SSYDLG
GNTNEGSFMGEGNT SGNNSTFSGNNNYGGEL FGGNNAQQGASSSI FNNNNTSMFSNNTRDTN
| FNNSNNSPSKNVFNNRVBYNSTNNI TSNNSSTEGNKTGFSGSNNLNQFSTTLNNSSNTS
CGNNSSNTSGNNSMFL SNNNMVRNKSSFPL SNNNYMSSSNL SNNNSL FQKNTFSSTONNRD
SL SGFNTL NNNSSSNNFGNKFQONVGNTEGSTEGNT SNNNVFSNNNSSSFGANTNTGLGA
NNNSVFQQTNSNFQYNFKPQNNSSLFSR

Figure S4. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are
highlighted in blue. Two internal repeats—one at the N-terminus, one closer to the C-terminus—are underlined.



Pl asnodi um ber ghei NUP313
P. fal ciparum syntenic orthol og PF3D7_ 1446500

>PBANKA 1310200 | Pl asnodi um berghei ANKA | conserved Pl asnodi um protein, unknown
function | protein | |ength=2715

M NNKRKRAYI ONERHENSNESESYVKLENEKGHDKDI | YDQ YSI PKKNKPRCLVLSNS
KDNLI ANFTNLLKI DNYGVEFKTKWYVHLFRI CLFSERL YGPTQT TGSGKNKNEKGNEEN
I NKLI LEYNVDEL LKNVQKLI LRKI DCENLYYQKI LVI VCLLFDYFONKKYHNI KTVKHL
ECEEEDTKNSI ENFETKNGSDI HI NDNSKKKI KSKKRYLETTKKQ YDDSGDDT TNKDKL
SNYSENNKLLGSEL L KNNEKNKFKPI DI | NNQKNYYI | EFKNI LYNEKKKFYNLEI FYHI
TNLI | HKYWYSQEYAHYNI FI WFLNYI NNKLEI KKSI NNI NSKLEMFI NLHPKI FNI SHA
KKKRKKNNYCQHNNI | HNDI NPTNPNNSHYFEGG VDYPY! KNRFKQLGGGFSSFTNPI NS
STPSNI | NNNNNNNNNNNFEGYNNNSTNNTFNGFKSTNTDTSTI GNTEGSTFKGEGQSNN
ASI FGNNNTI SNTVTKNI ETGSTPFTSTNNTNTSLEGNSI NSTSTTNNTNNSI PKFPSLF
PPNSSGSTNNNIVNNI NNNSFNSQLNKPLFANI TPI GNNMVPNL QNKNVNLFGSI NNNAPG
PNNSNI NTTLDNNNNNNNNAS| FGFDKNNQNNTSI FGNPSLNNTGTNTNFI SASNNNATN
NI FSFNKDSQKKLFQTPQ SNLENNNNNSSNNNNLLNTTTSNGNNTALFGQOKASGT GFFN
STI1 NGNI NKDL L L NNKAGFENDIVL L QKTNMVFSNTKPADSI NFIVNNNNNM NTNNTNI SSL
NNNAVSSFNFVTGNSNDI L GGVSSNL NGQONTNNFNNL FNTDNGSKEL FKDLKI TNEPTS
KFTVNKKPLFSRRPVKSNLLI SNSI TSENNI FSSTYSNKDSL L NNQSKPVKVI FGONVNT
STPI TNENTNTAI FGGSSNTTTNNPNNSTYTNTMNQ PSI STKEI KPI TSTVDKGNI FNQ
ENNKNI FSNTNKL PFNASNNNTTMEGSTNCNI FGKSEI SNI FSTSANNNTI SI SDTKTNP
DANANTNVNDNNL I GTNTSNSVEGNTSI FGONEI NNNDONNFQG NFPVKKL TLEERKKK
TAKNNMLSLFSTNTNNSNI QTONSI TLNDTSLLI NKNNNDTKKTNI FQFKSTQSDI NTKT
DTSI FGGFNKSNI FDI GKSQENFEEKKFQEGNNKPSGNNTNI | RSI PNDTLEGSKNEDKQ
KTSDNTPKT TNLFTFENFTNKEKDESKNEVKNEVKNEI KNEVNDDKNQVKNEVNDDKNQY
KNEVNDDKNQVKNEVNDDKNQVKNEVNDDKNQVKNEVNDDKNQVKNEVNDDKNQVKNEAK
NENKI DI TKEPTI FKGEGSI LENQ DEANKSASKSFI FGLG KEKDKEEKKTSLTSDI NK
DDNAL TTPKEGTNNI TTVSNNLNNI FNL GNNNKPDDNDNNNGNAKSSI FI ERNEKEDGN
GAGLFASTTNNKQKDNANL FSFKAEKDTSNI SG NRFSSTNLVGNGNKNKESDL TI NYDN
I 1 SRKRRKDVDLDYKDEI KNIMNFSNL NENNDNNNL RNNETNHTNLNSQ NNNIVFLNEENK
NNEGLFLKKSKI GNTLNHTKHI LNTI KFDNI PSKDKL SASFSENENNTNNDADQTDRNI F
NI NMLI SDQI TKENELTNTI TTSTLANNESNL NKSQL NFL SKNTGKNNNQYEADEL DGKK
KTENQNNHHYQONESNFCI PDGNKKSKL AEEKQNDFYEKMVRI NEYL MNNNYNSDENNKNN
NLEKKNTI VI DKKSMNRI KSYNKHI SFDSI DVDLDRDVVDI NEL RQEL FL CALNFHLHYW
AEKVI LFYPHNEKI NKYCTSI | KI KNKFDETYDFNLFDDI HSI SRKLLKRLDKNSCI YES
VLFLSADNI Q LKNAKLSLFDVFNI YHFWFKKNNSDL KKNFONFLYTNKI YPSYLNYYNMS
L YKNSKTSNNKFTDLKGNRTKI VKGL TPQNKL TDNEETQKHSSPAL SFYEKFSQFSYSKQ
NSKSDLH PNDSESDKNSTSENEHNNSVI DNEQSESYSTNDENTDNSENSTNSESQENSQ
| YRNFENSDLNDENRI KKKKKKI TENNLAEI FNSDSSDASNVL ENNYDDEPFNIVNI NEKY
| YLEKEEKRKKKLFLPSHI KI KKLSPCECI LLELI LKDNVLNVLKKYKLFKKEKYEYL YV
NLI' AMLKHYNYFSTYKSEDI NVENGNNNFANI | PSNSVKDKVDKNHRQYT NNI DKGSNLK
RI SNCLETNCTNI KNDKI NI LKKI CDKNLLYY! NLQLKNI AHLLNYKEI EI ACTYLNHI K
NNLFVI FQ Pl LLENVLYDKLI KCYNDFSI MDNYFNNSLL YKDFRYEY! LKTKI AYMLLN
KFNEQDDI ENCI KFAI YFDNNRVKAHKNNI YNDY! FHKNLI NSYI KVHENI VPSEW EAK
YAKNGEL SDI NDSEYLDYYSFFFKDI SKYI KLSI | DKI | NSNI FSLRKENYTI CQSSEDR
ENTNKKYKSNNGTNSGNNSNFPNNNTNENNETSONDI EKKKKKFACYFMYIWRRSI MDDV
VNI YSSKGEYFYKKLLATL VNNNFTKDYEKSHNKHFHVEI QVANI NI FVKNVFFEY! NFF
KKKEL YNI EKI KNEDEI MDNLVNVVKVNGRNFFVWVI NTLAEI ATKI EKNI VKDVNI HI LI
NLRNI | | DTFYLFKYVFENNREFSLSLI ENL YKNVLNFNDTI NSFFSDDVNFYPKEQ KDL
YTH RHKFTSONVI N

Figure S5. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are
highlighted in blue; two internal repeats positioned at the C-terminus are underlined.



Toxpl asma gondi i NUP145

>TGGT1_203780 | Toxoplasma gondii GIl | hypothetical protein | protein | |ength=1475
MAFPSPFFSGAVPSAAGGPERRPNT QRPI HRADPYAASL L GRLASKLASSVSSFFSSAPA
RKSPSVGVSTSSSHAVRL APVRGSAPSPSLWGASEL SADGEAT GREVTVVRQPTSSRQSL
AEVLNPSLWPRDNSFHSSL AL PRQGEPACL HPGSDPAAQSHDVL TLSTSGAVHYL QSSSP
PDVSDRAGT QARRL DAVPAST SVSPNGDMMGWISQVADQT TFVPRAAPL YGDGVRGLQV
HFPAAGDPL SNL EASASRL TQQQWL L QQGATGPQPVMEGTVI PTPAHTGYPPQSI ERPVT
VSSRAFSGYAI PGEPLAQPALRPTFNGHHTRVAPAASHSL FPTEERVASSLLAAGPI RRR
GSEARATPASGPPVPVL RLHPRRDSRSAAGSL L RQEEHL TVDQL QRL YL RCQPL RARVRL
REL FRQEVESAGAVGVVGDAL SGAPQDRAT GHKSGQGSQVDTEGVYVSVQDDL RRVDDSAG
RGT SSGPDT ASGSASCDKSEKESAASNGPQGSASGYPEGVKAGEDRVTNQGSTEGT SPVK
GGLFGSLGQVDTKTSFATERRGA LETSKEL PATGFGESVDAAGT TPQSSLFAGDRRLGD
SGAQSLFGGTAARAEDGL SAGGVTTNSKEI AREPPAPFSFPAVGGGAGGTAPLFSSGKAA
DQDTASQGRQDSQVE KASGL GAASVSDQAYATLHASTL L GASGPAPGSI FQGSSSLSPP
ASTTMAGDKSEKQGSASGGSGL FGATKADSGGKGDTNASYSQSTAET PAL SKPGAVSL FL
GGGSSSL TGGSNLFGKTPDQDAVSNDSQT L PTFGRPASSSL VSGSASETVTRGASL FGGA
TFSAVSQPPSTNSKL SSROQREPAEKPEESSSEEG TVSDGAEVGETASSSSNTASDRDAK
PQDRSAPGEQVTQSEASAVPWAQNVGKACL VQVEDDGFAPDADDDADEKET GSAPGGGP
AASRHTFATPVSGGSL FSSSGTESKPATTPSSLFGTYSSMASTAASSSSSGAGGGELFGGY
TTSNLFGKSSSSTA LGTGTQSQTVSSSAPPSL FVFGGGGEPAKTAGEAGKQT SGSAL SVT
STASGPSGSLFGNSVSTAAPL AGGT AAAASSSAEKDKPSTVSL FGFKDSASATDSRVGGT
APAPKTSGTCLFVFGSTVGASQTACASSGGSVKRGREGCDI GAPASKSVFGGT TSQGAST
TGGELFGVSSAPSASL FGGONT SSGTGBGSSSSNL FVFGL STNGANDAATKEAGPAAL SSKG
ASPFGTQSSTPVFGGGT TATGSSSSL SSVFGASKADGNASNPFQFGKVPGGS| LGAGTGS
LFGNGGTTSSTGT SLFGASL GAPGSGGSGSL FGAAAGGT ATGGSESQRPGAAPWSSPEG
SQSASGEGSSCGASVFGSAVASRPLTFGATA GGGNQT STGLGAGSAAGSTGTFGAATGA
GGLGQSGEDGNSLFGPQTGGPVI RRPRLTI KRTKK

Figure S6. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 29 FG di-amino-acids are
highlighted in yellow.



Toxopl asma gondii NUP302

>TGGT1_259640 | Toxoplasma gondii GI1l | nucl eoporin autopeptidase | protein |
| engt h=2894

MFSSNTSSSL TGGEGSL FGSSGEEEE. FGGAGT QRQQGGESL FGGT GGFMBQPQRATQCERLF
GNAGT TGVBL FGQQATTOPQSGEL FGSSTTTNSGL FGSAPQQQTGELFGSSGL SQPQQTP
SGGGLFGSTNTSTLGSSI TGGEGEL FGQPQATCGELFGSSTGT GTGAAAT GT GAL GQQARSGS
LFGSSGFGTNTGGFGT STL GTAGQQTI SGAL FGSQPQGGGEL FGSNTSSFGAAGT SGTSAFG
TSTFGCGAATGSVL GAGSL QQQOPFQPHKTEEGLLMSI CFGNLAEVSQDEERWRFYQQRG
GGAMGASNTPGT GL FGQQT TQOPSGELFGNSAGT TTSGELFGSTPASTTGTGLLGSTPQT
NQQQRSGGLFGT STTGGFGGEGEL FGSSAT TQPSGQQATGEL FGNTGGSTTTPGGGELFGSSTL
GNTTGTGLFGSTTTPQQT QSGGEL FGQQQATAGSGGEL FGSSSL TGATNTGGALFGSSTTPS
TGALFGSTTQROQPGATTTQTGEELFGSTTTSATTTGQATTGT GL FGEL SSGTGAT QGGGEL
FGSGGTATTGATGGEEL FGNAQQRSNL SGEELFGSSCELKLGT TTTPGT TPGATGT TGGELF
GNTTTTGASGGT SLFGSSL GTSGEELFGSSAAKPGETGELFGSSGT SGTSGSLFGNTTGT
AGTGTGLLGAAPASSGTGT SGEGEL FGSSTTGSGTGLFGGSA FGSAQTI QQRONSAAGELF
GSTSAGGGVGEGESTL GSCQANQT SLFGAI GSL SGCGAQGAPASAAAADAYGLASL L GGHV
EVKLTLSARPSESSAQESAQ FPPRMQLLDPCGGTAL GDTGLLGSVGSSVWRSGAPARLC
RCGRRFRPLGPMEGGL SGSYL SSGASNASFAL PEVYI QKAFGT SRTASPL EDESKGGQANA
LRLLPDGKAFSAAPWASTTL ERSAVEAL L MORRRKPGRL TPDQVSPWSSTAL QFVRSNPF
YREQLAEVQASKDTNMENKDRDTL PPTSQSAPAAAGVKET TLASEEVSAPASVSCPAVPGY/
LPASAAVPDEKRGWI ANVEVSPSAKKLAGLG SPI ETFSLATPAGSPGT SPNGSRTGPAE
ECTRWHGAPPASGSVAAGL ESVAACL PAPEDLRPVLTRPDYETVPS| EVLTGMIEQKLSR
VQDFSI TRRGYGSI RAWPGYTDLRG NLDEAVKI EKLEVTVYGNEAPPCGVGLNKRAVI TL
KNCKPRSVKYLDTLTI QRPEDEAYVQDKQCQYVTKVRRY TERMGAKFVDLNLATGEWTFE
VERES TYRFL DEDDENDEEL ETQL RQKAL L PSTSAHQPTL ESPVKVL PAHADSFPASPEN
RTRDFGEAPERI THLFPERPANGYSSERSSFL GVQKQVL KAGFAEADRET PAYL GGGVAE
NL VNPEFL KNVSL AESVNRHCQORWRPL YVSGEAPSRGL KRVSYNSGKTVEAVHDL KEKA
L PGGERVEAT GVSGERWWEPQVNGVEASHRGVQRFQDEKTEDKGVQDT ERRDGGAAASL
RLEDGTGGSVRAVPPGRPCEDTRSSSASFPHL QQRRHCPYPVRCAPVI SRDGLVALPLLS
LPVSLEGQ TTASLPGSLVQLAHL SPLLREEEMPVONGGE SSSVGSL EGGSAGLEAPVQPS
PMATVGEVPDESVVSREEEEKQAL SMAAQRYVQPL REAKGAPSL TAASL PLADVSPAL VA
ASRLRPFQADL AT SGAPYTNQSPTEQL SL VRDGCRVRRTL GASAMPL VL SAFL EEVVKEN
GESEL QSREEDSQQSESSARADAT QEFL PAL TPAPEVAEMEKEGRRGRRSKCGEAGSSGDS
NRRRFRSQQSEWAL L TEL CRQESHAL EKSRRSKSVKTLNAFPSSGLVQRLLLRLLAFFEQ
QTRVYSGCMBPTSSVSVGNSKCSL PL SSQPFL QSAPVSSAHPPDVPEASYLAPYM.QTWQ
LLVALM.SSPEQEESVFTAPSGLFSQRDI SPEAI LESQRQSRLLEW.LRESGREVTALLQ
RAAAL RASPPFSTSEGL SL DRGESL CGATEL CRORGAAQNPAI TRLGANALFRLAGTAGQ
RALQ AVAADHDEERKL L AVFHLAAAGQL YDAVEL LLNSRPGEPYYPHL AL CLAAHVQQQ
VGREFLYYNLFRATAPSFLTPPPG ARLYRLLTPCSTRASPSPGSASVKAKEGEKRKRSI
SPGVVEPAEASRCASPSKRHAGAT DRNSGAKHESTHAL SLHASVWKSGETTEANSVSGVIGL
EHFVSVRHQL TASL VFSSASPL EDPRVL STGAVWSSGGNAEKKVDSVDEGEKAAACT QED
TVTQTKGEGSAADVDVFQRI RTEL TPPPQAADAPREL RRAL L QFEHRL RFRENGDASQSG
VEFAVPASPAPL YRQQDEDGETQKDRMHDGL QGATSNI FDLQYGLLRVHAGLAQPSLSI F
DPSSHTPYGLDFFFAWTAGVVTL LHRGSARARVRL LKQTESEGTEAAEAI DAEDGLEQEE
ARQLHRLTVAFAAEL ECL PGCWPWACAAL L FTPFCGRALQGVRAL | GRHAAEFTCTGVGP
RQSGKESQGL QAFPEKAAFEERRRE! LRVLLEEVGVAQAN. DEADGL YAL SQRKFMQAAF
LFYWAYLRLRLPLVRGFL GSPVAAPL REEL L NLWSPTGAVERHL L RHAGRAL L QCL PGFL
LAVLLQQ QHVEKETRVSRVRRALEKCERL TGSVTSGT TRAL SDEL RAYERQERREEPTE
VCDEMGSMPSVLI LSTEAKMRLLLQ LEAI RVKLAGGL PDL SQDANGT DGSRKGVEKDI L
ASCVWGGECRSAKFPVDLARL ACVEKAL RWL L KKQVRKQKQHNRTEQRTSPGSARVPSSD
AKL SGATAKSSL EEDGDRVDADFSAAL L REVEKQTKHVEAMSDANRGFFPTDI SPDEPAF
W ALKTALLEERRE

Figure S7. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 45 FG di-amino-acids are
highlighted in yellow. The autoproteolytically conserved HFS domain (part of the larger Nucleoporin2 domain) found also in
yeast Nup145 or human Nup98 is highlighted in green. At the C-terminus of the protein (amino acids 2309-2571) lies a
Nup96 or Nup145C domain.



Toxopl asma gondii NUP69

>TGGT1_273850 | Toxoplasma gondii GIl | hypothetical protein | protein | |ength=723
MFGNTATTSSAASGEEGEGEGEL FGSTSSPFASSSSSL FGGSSGT SKPGGL FGAAPAGSGTAT
PSLFGGTTGGASL FGAASTSSVSSGQTL SSPSTGSGLFGSASAAKPSL FGSTVPASTASA
QAASTGTASGSGSAL FGAL AKPAGADATGAPAGGE. FGSSTGAQGT GGAAAATTAPAAGT G
LFGATSSASQPSTAGT GLFGAASSASQPSTAGT GLFGATSSASQPSTAGT GLFGAASSAS
QPSTAGIGLFGATSSSSQPSTAGT GLFGAASSSSQPSTAGTI GLFGAASSASQPSTAGTGL
FGAAAGSSQPSTAGT GLFGAASSASQPSTAGT GL FGAASSASQPSTAGT GL FGAKPAADG
AGAHTAEKQATAKGTEAPAASAAPAEGT KATGGATGLLGSSSLFGDTKAASAASSTGATT
SLFGAAAAPAAGGAT GTKPAGDSASSSSVSAPFGAGL GASSTANSGSSGNAAAGGLFGAA
AAGSAKAPEKL QGASGPAGATASGAT TAETL PPPQQVAL ETL QHERVEEVL AKVWEKRL QR
RVRRFNEVAEEVGSVEKAM EESKKLHALREEQ KI EKRQTYI CDFlI DGLERQORDLLTL
LASVEASVLRQ PQDNGDPTGAAGGDAL AQRVQREWEAESGFHSSSEEEL LSRRLRNI DE
QLNDVGLAL SEATERFQPGPL GTVAQVLG HQAAL QASWRQASEL QQRVDAL QRLTSDAK
HCGE

Figure S8A. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 25 FG di-amino-acids are
highlighted in yellow. An internal repeat region (see below) is underlined; at the C-terminus lies an NSP1_C domain (in bold)
which can bindNup57 and Nup82 in yeast (https://www.ncbi.nlm.nih.gov/pubmed/11689687).
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Figure S8B. The internal repeat region of TGGT1_273850 is composed of 10 near-perfect 17 amio acid repeats of the format
SSASQPSTAGTGLFGAA; a weblogo of the repeats is shown next to it.



Toxopl asma gondi i NUP206

>TGGT1_305790 | Toxoplasma gondii GI1l | hypothetical protein | protein | |ength=1918
MASDKKDARSKSSKSEKVAKSKKSKSSRSGSGKSSSKDGGEKSAKSASKACGSTSEVKPC
EEQVS| PTQVGEPQTDTASLAPTNTPPPEQTFAVSVEPVTVWEAQVPAAEEDVEASVNASA
EPVVAAEPDVPHPAASAAASADENPL VQT EQT PVAGERKT DANNL APPPARQPDSMPSPT
RGMGPRGRL LAGSSSPRAAFGASQPPPPSFGVPPPPPVGGVAL L DGQTQKKGEHSRRHLN
ARLMGDGTYETERVGRI QFVSMARTCI GLHDESGAPARSNCPPCSYL HDVWGWCRRPPG
GTLPDRWDYQDVHDEL VLKQ REEVWRRKEAEKADTVVNAEVAENVS| FPCKSFLARNFA
ETLPEGVRLLLPSRLQQRLNRRRRTLRHEKTGTEDLEGEI SQDEEDVAAEGGRVCAKPRG
SPQGAAEPTEKSFADKHI KETPGADSRSATEGPETPEKAPAVEDNAQPASSEDAKAGAVE
TPADLAYEEDL TFLGNGGKVVAVI NLCMTERYYSQPTLRRDG EAYW KVDGSGDI PDDK
VFCLFFRVI AFLAHKYSKL L PFSPESFAT GW SCGRDKMQEETVTVEDTPTGHAVCCDKF
Tl VWHCTHGVNRT GLFVSLLLATLFNCSAEFAVKAYEAKRGAPL SKEVFVNW RQKCKAG
| PERFRSALMPPEVSSL FTRVQKL L L EGGDL AGEEEL TL PTPETL TNAL DGERKEQNGRQ
ERL EAHVERVRQL RAAL KAKKAEEKGEGT HEGQEAKERDDQQAEGEEKAEGEKAEESKDE
QAASAAEDSEEGQDAEETKENEEL SRERAL EVPKL PARLPADG VLFGPI QSSLLAPEEL
LVSLLSSQESAKI SGFEI MIGDDLHGQPHPYPQLLTTLRTRRRETPEKGRRGDGNKRRRG
AKGKAGAAEEET QGT GQRADGGPPSKEEMKGENGENEEACEEVEKKKEASVKSEKEAAAAS
DEDSKGHVSEDGT EHDTPAAKKRRL EAKL EDL EEAVKDEEDATAEMAEKKVEETQGEGTA
EQSAPAVPEPPNI DELSI PELHTKGQGL YSQKQ AYRLI QFREEDPLRLHYI VKVQCADI
ATFEW.L SHSFCRVRQOM QGYPSSL YKL L YL RGKRRDKEL FARAQEVAQAENAARQRNR
NVAAPKKGFRT GARPGAPGPFMGSRPGVAPPPPFPG RPAGAVL PPPPAPFGPPVTPGFP
APPFLPPI PGVAPRGVPCAPGVSQPPYPPGASPPL FCPPPPGAPPAPGFGEGGRRDGPTP
PGPPGPFPGRL YEPRSPPPPGAEPPRMYDPDYVSKSAGEMGYRGYESQDRDF YGREPMKS
PQYPRGPGCET GGRRGPCGSWEPGGPEGDREGYHNQASSPTERGPYVRRGPGPAGFGGPE
GVRDGSL TRHGFGEEKRPFGPGCGEFGFEGT RGGRGPSDDGFGSGARGCNESGGRGPFPD
RSRRPPGDYEGRGRDDFDRGYGPQNRGGWY SNTGGT QGFEGPGFRGRGFGFSDESPGAGG
DRHEPGRVRGFSSDRFCGDRVSSDRY GDRGDMAPRDGPRDQDEF RRFRDGSFRNAARDNKN
FSNFGYGNQNPAEFGEPMGERGCEDFRARVESGSGVGERGEDRGSRRI SGASSGFEDSRGN
SQFCGRFSGGEDRSG-DRFADSGERGSRFGDKEQAGGEFCRRQGRPNVSRDFRRPPFGGSGSG
FADGSRDDGSRVPSL PGPPQATI QKGPEAGGPSPGAFGAGHGOMGEDAPGVEADKFRTGSA
PPGA GPTVESDSEDKSNL SASSVMQPQSFG GEGRESSAQNAFAQFAKQLASGL QDGEGG
NSMAATVAMMGASGGSQQAMQQL VAL L SQQQVIYGNSNL QGADMQQL MMYAQYYGCLLNG
VBEQQAAAVVQT QAL L QQQARAAL VNQQL L QRS QQQQQL QL SLAGLMITGT PKPDKKYV

Figure S9. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 19 FG di-amino-acids are
highlighted in yellow.



Toxopl asma gondii NUP67

>TGGT1_306560 | Toxoplasma gondii GIl | hypothetical protein | protein | |ength=698
MFSSATASGT SGGL FGSGT GGG FGGSAAT PAGASATAGT GL FGSAQAT SGGL FGAASGG
AAGAAGT SRPGGGELFGGGT TTATGAGGT SLFGAAQURKPAT GATTGL FGGGTAPAGTAGEG
GLFGNSQAAKPAT GEL FGAQPAQST GT TGEL FGAQSAQNT GAAGGL FGAQPAGATAASAG
AAVLPREPTVANI DRWPGVLEKFKKI EEKVMREEEKVIVNEL QAATRKMRESFSGFSSSL S
THQSRVSWAL HHVL VL KREAQNL APVVQRDKQL AL QVEQL HQQL EQNVTAANASL ARACS
AGGSRDAVYVVPLQVPCPLSTPL YQQLL QEVWEVSGKL QQLEQQVKLLRLERETAARSSC
SYTVDGVSLAGGYSESGVDFHSEVOM KEVLESQREVLLATAQKAL ELRENTRRMQDYLE
RRGVKI PVFPEDQEEVAVNANVAVQATQT TGSLFGSTGPTSSPLGGE FGPLSSQITPAAGG
LFGTVAGASATPATGT GGG FGGSAATPAGASATAGT GLFGSAQAT SGGELFGAASGGAAG
AAGT SRPGGGEL FGGGT TTAT GAGGT SL FGAAQRKPATGAT TGL FGGGT APAGTAGGGEEL F
GNSQAAKPAT GGL FGAQPAQSTGAT GEL FGAQSAQNT GAAGEL FGAQPAONTGATGGELFG
AQPAONT GTAGGEL FGEPSGT SGSSLFGNTGAGLFGAK

Figure S10. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 29 FG di-amino-acids (11 at the
N-terminus; 16 at he C-terminus of the protein) are highlighted in yellow.



Toxopl asma gondii NUP43

>TGGT1_310610 | Toxoplasma gondii GIl | hypothetical protein | protein | |ength=435
MAAWPSSSFI SSSWEGGAGT GGAVSFASL AASSSFPGGT APGGNPVGL GAVNPFSPGQAA
FGCSGAGPSNTLSTTQPNAFSGQSSSVL GASL TASTSPFGASSSSLFSSASSSFGASTLFG

SASSSSSSSPFGSSTLFGT SSSSPFGVSSSSSTSSL FGAPSSSSSSPFGVSSSSSTSSLF

GAPSSSSSSPFGVSSSSSTSSL FGAPSSSSSSPFGVSSSSLFGSSSSPFGTAGGTAPAAA

L EGGQGAKSEGTKFI DAVWKNL EAAAKGGE WPFSSFGVAEAECL FVGELDI SPEEHRYLFYQ

RPQSEVIRALGEQ VAT QL QHL RQFHAL VGEKAAADRL SFEAAPPSVEFL RLVL GGSLPQT

SFSVPQETL QT PSL GAL GAPPAMNKAEI NQEVSNL ESL GTPGARRDETDARGAAFAAPQF

EPGKI PDVPPPRELC

Figure S11. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 15 FG di-amino-acids are
highlighted in yellow.



Toxopl asma gondii NUP593

>TGGT1_313430 | Toxoplasma gondii GI1l | hypothetical protein

VBLFGGEGEEESSGTAPGSKSL FGAT TSGT SSGLL GASSSSSSSL FGGGEGSSLFGNSSSSI F
GAGSTAKPAQT PGLFGSGATSSSFSASPSSL FGSAGATEKPAASGELFGSTGANSSSSL F
SGGGAASAAT SGEE. FGSAASGSASSSSSSSSSSL FGEGEGGAANPAASGGEL FAGTGASSS
SSSSSSL FGSGSSAEKPTASGGL FASPGANASSSL FSGGSTATGT SGGEL FGNAASANSS
SSSSSSSSSSSSSSSSLLFGSGGATETPAT SGEL FGSKGANSSSSLFSGAGTASTGT SKG
GLFGNATSASSSSTSSASASSSSSSSSSSSL FGSAGATEKPAASGELFGSTGANSSSSL F
SGGGAASAAT SGEE. FGSAASGSASSSSSSSSSSL FGEEGGAANPAASGGEL FAGTGASSS
SSSSSSL FGSGSSAEKPTASGGLFGAPATASSL L PGAAASAETSGSSI FGGAASASSSSS
TSSASSTSSASSSSASSSASSSSL L FGGGEGTAGAVPAKPSSL PGSSSLFGSGQSTKAAE
APQSSL FSSSRLASASSAGASASSTSASAPAVASSMAAL AAGSSPEI RKCLVSYMHLKSV
LI SLSL SECPAQVEEL FSSPQLLQRFASL L SPFDPSVDRAL PONI SADL HAAI SAVRKQF
AQRAARRRSASDATDAARDRL VPSEAM YEAL SVYL L RKFNKQQQL L SPRFSAPFL QEAV
DPDDPVTVREVED! LVDEQVDFFWCLAFI FRTAASVAPSSSRT QAPKQRTPATLDSSSDK
SL SCKSENRDAPASGPKRDAAKT SSLEQACFAFACCL VREKNI EEGLFRTYDEL SRRFD
GLERSGRKRSAL TEDTVKREAARASRSPAL QQVAEEPETVKALAATLRI QKALLHCFAAF
YRARNVL EACAKEKPVSAAATL HRLASMVTDDSFVGAL AASSSEDRRL L HSSRLRLAGQE
VADASAL LL VAAYPFAL FRGAL EGHQEAREAQET LAQL GAADHFAAL HRGVMIPLLNAFK
QRLEREGDSWDLLAL SSI DPAGEPSQSVDSGDEAESRGPGYPSAEYPDAL YEQFI AHPSV
VPl VLFAHATALAL L SSEDKDASSAGRSSKEDCSL SAAEVDAFL QPLLLCGSPSFAAALE
ALVVWRDG.RQAGSAAAAADPL L SMQREI LLEFVHLLLLHLPLHHFQGFEPLVHAVSGLV
DSPGVAEDLW. RFSSRSGAFL FSPSVAPDSAGPGAST GKAAAL ARVEPSCSQCGCWEDFV
SSLORETRLTORRSSGSRLASPPRYGGL YVLVDLLRCVSFPFGLHLLLQLVSALVPRSPA
SRVVEKASEAEAEDAGDDEEVVVDATSLAAFLAFLTEPLPG LLPPLPDLFLPADAGDER
ALRGETAENAL PRPGPSPLRRPYI SVGPVPLEL CLAVM.GFQEPL VDDKREVGGEQGREAF
FDASAVSGGAEVWSL L PRGVSAEVQGL PVWRL TNAGATACAT TAAAL RORFEL AEGRSED
SRNPTASL L ANDSRPPCL DGEGWAGYSTDGARAQPAL RVL EPGRDNATSRCCGRLL SGVSA
SWGPEQSDFFPAGESGGEDASAFM. L HAL RVRL GGRETECEETGRSGKGEEREHNVEL PCL
SLLRTAWFVFDAGL QFL TQTGKPLPDAALKSFI AASAL FARLAAWPPANRLVAEL VI AEE
VYNVGGPAAAFSVNAATAAASSNVREI LAL FPRKAKASKTKGDSACT GEDDKAAGADAGE
SEASGDSAAAVDAFL ESNRSSAAVAPFAL MPRLFAL ACL AAQQQQLRCI LPEALTGLRCC
LTPCSLONI FHVFRLLWPVSEL GPSSSSSL SPARECRSL FSRFSSPDEGRLETPLASRLP
LVLLQPQTSELLTVDLASPPEAVHTYWQL LM.| SVGSRSRSEASSL RRSL FRPFSSLASP
SSGAFFPPEFFSL ECFCPEFFSAPFL SVSEGYWGDPT GAGDCGARGGTAGLLSPFSLRRL
LHLL GEAMEEEKSVGAYPVLKSTLLLLLNLLQLCPPAAL TLSWOQHAAL SAATVSESARE
L LLRERERRRHEREESDPSL EGEAEEHPMFRAFL APFRDL ARMQFGAPDADVCGDGGLLC
PPDL AREETANKGGSL EESYW/L FPTPASRPANRRAGL FRGDREVI AVEPEEEAGTESRE
RTAAETGADL TFLAECAESQRL RVFL ERRQL TQLEEQRDTFGAI CEFLFSSVWRLASCS
FHHFAHRAEVVEL LLAATTETL SLL QGANRL PGAGEETPSSVGPQGHRPEDSRTKKSRGD
RORDRDGDRERWRQCEAL RGSEVDDERI GDLQRDADAPGT| KATLAPDGGAWFTHAGEA
RAPHSRFERERDNRLQ LFWDKQGGVFAKRAATLAVYGHVEL TNRLLEQLSSSNFLSSLA
SLLRCNI LLEL CPPYARCQAL PTEGSPFLFAFVNSL LL SMASL DFHSL SSVAW TPLAAT
M. GTPPVQARRLRSSFASPL L L L PPRAPCCSNARGESTARGDSTAPGCRCCAFCSSASSF
SFSSFPSAVGSSSGNLFGGVQAAPTFLRETAL GLL PRVVSL PAGPSETPYSPVSSL GRWS
AHWTGRALVENVPL CL SASGL SAVSTFFAFRAAPSSRL L DTVPAL L PAEAAL CVSAVTSP
NTDRSQNI LCLVAQAFLHLFLATAVSPTGAAL GACEAATSSL SPPGTSSACDASL LLPPQ
RSPDGESL GRRKRKSLDTQSTSCDSAPGLLL SRLOQRQLVWKLAFSPASTLPEDLG SSSPL
WPDVPDL L PSHPGDVL AAL QEQETFL L L SQGAATVRVSPAARRPVWRRSSGT TARAPANF
VQSVFALLEASSRLKVWTASL LNLLTVASL GL QRARRGKSETDPRGADCFPAGL GCEAVA
PGRAHVSSSPFAVCL TFAPKEVQT VL EREDARGQQVEKASEKKEVEKAASRWRRKRL RFV
DLLFPGGVLSKGLRDLYAKEPVKEYRLLLLQLLLLLLSEPSDANCAPLALHHDLI FLGGG
GGFLDGEEKEEPLLWIAVDFAQQ LLDVLDTAAASSL CDAEGEKSPGSRTQLRLASLGDL
KLLRLG.LLLEQLCFSAGAQAVHL QL L QQTVL GVRRLESRGRRLHTHRGAGVDDAFVALT
GGKGGGRVEEKSVGGKL LL RVAHSL L ATWQQVDWI RARLW.AATACTPGVPESEDSGRV
SEGHETLLPLASVETPALDSGGSAVFSRLI SSAGFDVPLYASL GASTATSGVHTPAFSRR
PSGNL RASVSGRDSAKAKSAAGCDEAGSGAGSASRSSL FPRASGDGGEDKGPVFSPGFGDE
EEEEL GFVASLAAI ELCGAFQALLRI LVSQVHAL PLAVRVQAKASEAGKPHKSL SI SDLF
VDHAPSL SDYREFFSL FFFL SSDPTL LAAFFPAQRKTHAPHTPSLGLSPLPCTORSLLRL
LLW.RSRSI SPAYLHQAQPRPPPASFSL VPRPGGDAAACVVPAASSPSPVSHPTQTASMG
GRGGHCSRRPTAAASASL ESFSDFWRRRLL RAAVEEGVGGEACAFLESLAATSATSETF
LAAERGRARNAPGSAFSPL L SPSLVRACGVL SSPEQHGPGFLFDRRSLVLLATHVTLQAF
PLCRPGVVSETERERL PSEVVRQCGEDERSVYL HPHERVENL RPRGRRRGGAGGASRETDP
GELRRGDSFRSKETGRRREGNSSVEASFSGCL L GEAW AGAFACRVGVGESLADAQLSLL
AAFFQLLCVSRERGVFPL YYL PKKEGNSSVQNAL EAGEEGCRSAEPEKSREASFASSPLS
DVQPPFQAAVFPVLSSLVEI CEREKSL SSASCA.FFRSEFFRLLVALALQLVTCNWI TDV
RGAAAPSRL L L RASQASL HAAEKSL SSSAFASRRASL SAPPL SPL L RHPEEL DDFSQRAS
L TPSRRGGEVVVSFAL CPAVASGAEGPSVDT SRSRDRSRSPSPSAAL SFGEQSYFLSRFS
AKI QPLADATGSAGRAAFL SPLWQDEAL KGAAGESAHPPLAFL AKPLFAAGVRQPCI PSA
El LDNL ERAAAL AEASECDAEDANEVDTRASGOKDEDEEKEKKAASL RRRLRASEL L FAV
QKGLLEVWREKVYQKTCGEGVEGSERFMERKREDQKPRKQVHL PAFASSL SFFPNAPSG
ADVDAPGVHLAGPGTARRSGVFSPRYPPVSDL QL SALLLASAI SSETRQEKTKRTASSGS
PRPRHTEHPGPDAGAGPLAREKAL HAI CRRI QQATRAAGHQLPEEADLLDLLAALYGFTV
FSTWWEFL SL SSGADGAL PSL QSSRNSDAREETCPSPLVTFWAEAL ESQLAELLDQTETV
WGRSAGASPSVSESAPAFFSECFAFSDSSAVSEETRI ATLLAKTPGYPCLVRVSALLRLS

| engt h=5639



LPRLFLNALVSL L DASVAAVHARRREGDRHEEKKPAEPGVAT PRL L HPLAASRRASEDGL
ASVWRRASRAEGRDASSL STETDADPTL EPFDPLVACAL QRAL ERL PL RPRRRAVSFFSHS
KPPGKAPDVFEDDEAASDAL EGDPL SSPPAPL RAFL QL PLVRFFSPLAGSLSAQ QQHI A
TLNSLFPGVAPWTRELWASQHL LLRQPVARCI SL SPL DAFGDRAASAGSGPESQRDEDS
LFSPKTSLLLHDASFLVEEVALRTLGSYVAFFALLLQSGVTPRRPGGAAAL FSRAAAAAA
PL L DAGDGEGFFVEL HTCRNSRGARQGAGL LEAPPTSERERCTDSI DSI ANSHSDACRSS
LFSLAKSVSASHPSL PGAL L DADFFI SLLTLAPFQSFLHPLRTPAFLPLPRSPQKDVAPT
VSW. PAYEAL VTSSQDASCVGKKI RRSPSHLLFCRLL GLLAL GLRQLRPSSGGCASPSGF
| PGDSGVECGTQLTTEAAGRDRERARTAGLT RSLQL L DCRMFVL GPQGFAQTPQLATLE
EAALYAQLLTLLPPWRSMVEI EQQQLVWRWFSL L RDFALSVVHGLLLSLVDGTCVLRPVSL
L ECL ACQPPTASSPRFSAFCASPDDPEGRGESRERRAEHRQRRGFWGEDGGFAEASL GEDT
GESRRVI PSTFDOQRG YLMLQ CNHTVSAFSKFGFL L PL SHTL PPPPPFFLPGCACCSSS
FARFSSASSRWCRRVRAVSPKSYCAL | TSLFSSPRDEETRL ASPSRAGRQGREGNGRKDK
PEEEKRGAAL VREREADKAEGPQGEEQRVL ERRRHLLRDADVESEI PPPEREAPTPRGGK
CAKRNAAARERRDFL PTADEVAQTLAAFVEI ARSLAKAL EEL AREDRTPPLAVLTAGDRR
FLPLSLFLRCEGPYMNRVSTL CSSPRPSQRQT SGEMSLLASGNARSPTPGSVSPSHSSVC
GACGRASSVVSMIAAGFL SEETPREL ARRDVL KDTGLKDGGGEL GRDGASVVSTRRGPSTEL
QGGCASFS| VSAGRQRAEQRRSL QRRRRSSPTVTACRVDRVTPRGCVASL L VSKENEQRC
RGRDEGLVAPSLLG GEEDEEL EVVCPDLLLQDALWEL L RDTLEKAVMAAGTQ VNAFVAQ
NI LRPYADAAKQFLLLLI HLGAVSGHPSMSSL PSPSSFL PAGAAHFL RATETKGEETGKE
| FSGASSRNFYATLLEYLLKRYAVEEKI FEAAQGVGFPFLL DL RGEKRKAEGADSDVES

Figure S12. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). FG di-amino-acids are
highlighted in yellow.
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Figure S13. Polymerase Chain Reaction (PCR) genotyping of transgenic parasites. A Schematic
overview of the in situ tagging strategy and indication of mutant-specific PCRs. B As shown for the top
left panel: indicated are the tagged protein (Nup221::GFP) above the agarose gel separation of the
PCR products with the size marker in kb; below the gel image are primer combinations and expected
sizes of each of the three PCR reactions (5 integration, 3‘ integration and control)



PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100

1
1

51
51

86
101

136
150

186
200

236
250

286
300

336
350

386
400

436
449

486
495

536
545

586
595

623
645

673
695

714
745

764
795

814
845

864
895

914

MALKSI NI SGNFBMCPFEEYKNYLICFNSHNLL YSN
MALKSI NI SGNFEWCPFEEYKNYLHCENSHNLL YSN |
LNSBI R JINFEEAL S . KKTE
LNSEl R Y=LK YENDVI KGGNKKNNKNNKINHINNE
=SENENEINENIESR)
5| NINEERSER] (ce Ry
YDNFI LS ES E@NKHKNNL | ATGGNDGQLFI [iDI ENFESP
YDNFI LS D ENNRHKNNL | ATGGNDGQLFI gDl ENEYSP
'SYDPYL DKNNLQKI TCLNVINKKVSHI LATSSNNGNTII WDLKI KKSAVS
SYDPYL DKNNL QKI TCLNVKRKKVSHI LATSSNNGNTMI WDLKI KKSAVS
RDPHSRTKTSSLOW. [ENQPTQHL| SYDDDKNPCLQLWDLRNSNYPI KEI |
RDPHSRTKTSSLEW.ENQPTQULI SYDDDKNPCLQLWDLRNSNYP! KEI |
GHSKG NNI CFSEI DSNL L L SSGKDVTKOWYLINENNFDI MNEVNNSENNI
(GHSKG NNI CFS{al DINL LL SSGKDVTKOWYLBNNNFDI ENEJNNSANNI
YSKWSPEI PDVFASSTNVDTI Q NSI NNGEKMTSKY! PTFYKKDAEI zd
YSKWSPYI PDEFASSTNVDTI Q NSI NNGYKMTSKY! PTEYKKEAE Al
EeeXeL EBYI KSDNGSNL SASESASNKIVARQLINENI ADFASMVR NENEG
REC e T[gRN S TNNVENVNNVNNVNNVNG [§SANNDNSCReEYDINRGE-
LQNE: N {8HI YPTEVDL| [SEACRFEKY! [XeG S=NJA
- - - - NKSJ{eKI MH YPTDVEL | EEADNFEKY! IEG CEEKI M
CDDMHEKLT @ (H(eY]D CEESE
CDOBHEKLT R (Y| (e \ eKQPE
IEEKYRAETN | El DSOIYNNKHDRT NNGENI SG
WENTLI OEKE N ) YQNDVIEL HNDPL L KDNVNPN

ASNL FDTN@Y\
ANNL FETNRI

YSNYGQW\- - ----------- eEF TSQVeEN= =8 FDEDPEKFFR
I MLNNJIENNIE NNRTGTNVMY SNE LGD = €\-DI DPEKFFR
EL GEKTHEEKIX =TFKEDKNGYEDL KESVNNVDSNTKDM STI KCQNP
[=Re=QI=N=N KQN=EDI SGNDERLLNSSI KGKENKTKNKKSGLGT N

= eFCGEl NEOEKPN- - - - - - - - - SNZ ‘ ESI | KECELVGNI B
BNEDHNKN=ZGENI [NGEHVSEHI LNEg NEG Eal | KEQYLIEGN H
AAVEL CLY(ONRMADAL L L SSFGGENL WHKTK] DSFLRNI NYVL
AVEL CL{EINNRVADAL L L SSFGGEGL VWHKTK] DINFLKNI NYVL|
DDKLE K SSVWDEAL S| LCTYAI NNPNFNNL CERL AKRLQNEKFOY
DDKLENL F[\ SVEEAL S| LCTYAI NNPNENSL CEML AKRL ONEKFQI
RSASI CYLCA SETVEI SSKSTLLNAL QDI VEKRTVMLKMWYI K]
RaASI CYLCA SETVEI VINNVPSIKIFSL LNYL QDI VEKNITHLKMEI K]
N S QYAEL LANSGRL KAAMTFLSII=ND H L RDRI
ENZINSI SQYAELL ANSGRLKAAMTFL{@NNeZDCS| ESL[JL RDRI

ENSARHENES| KPRESPFQUEDI KPIZERESCYNNSNNIIINES [ze



PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

PBANKA 031100
PF3D7_0214100

945

961
995

976
1045

1019
1095

1069
1145

1119
1195

1166
1245

1213
1295

1262
1345

1312
1395

1362
1445

INEENEECQIGE! EEES! VEIEG SPNYQNIMENINERNND! NINSS
KSel HPRK! S |
NN NNNENKLYLE SMHHPMOOFNQCNVNKMYTSTSNI | NNNTIMNSNFKS
21 R HSEMHK =FSHI SGESD------- ISR
(P PMNTQWN S 2PPS NNIMNSRSSI ATTES
L PgQKDF RGYPTSNF KY|gS 2PPN| PSHST
2TSNLNS SMNNWNTNI S| TP YNMSQT A NMYNNNNNN
T s JRPHTSVQNLAHLES| L KEEHENKEP NVFESQS N
2SLPKFPNYNLNSQVQe | PEKQETSPFSSNSYGNI
® Q; =S\KI Pl\gSRSSFSV ONNI PPPFSQRNRHTSVSTSMA- - -
TTRANAYPEEPRVTSSIVTPPMPSNEL INNTRSSFADI QNVVSPPRNKNQSI
=]} = GELLNZEESHES NPVSPEQLS 6| @TQEONS- - -
SST. »Ne REGVE PMINQES|F TMEKK\VPGGFQ
- FIPPQRYYS ARUPPSEl (NTTSPVMAGANSBH TPGVPVPWPI PTTTQQL
S QIS EPPSELR TTSPFAGALTVTPGVPVPWPI PTTTQQ
GSTTQSTANENKKI QT TKEQNGVLMNRS] R QER
GSTTQSTANENKKI QTATKEQNGVLMNRYN < ©=S
VKKKADDHS BNEASNZORMNT| N
VKKKADDVS OeGAFNEQ |
EIVEVSRNL VWDANNKAW MEEK] d
I VDL SRNL WDGENKAW MGVK d

Figure S14. ClustalW alignment of P. berghei and P. falciparum Sec31. Boxshading provided by
http://www.ch.embnet.org/software/BOX form.html. Note the high sequence conservation apart from a polyproline-rich domain

close to the carboxyterminus

— Polyproline-rich domain




Toxopl asma gondii Secl3

>TGGI1_201700 | Toxoplasma gondii GIl | WD dommin, G beta repeat-containing protein |
protein | |ength=654

MAAPATL STFETSHAGCL HSVEFDFFATRLATASSDRTI RLWSL STPEASTHAGEVAPKT
ATFL QEL RGHEGPVWWQVRWAHPSFGNL LASCGYDRRI | VWRQSAAAVPQGPQTRFAPTQS
LFTPVYTNEDHTASVNSI AFCPHEFGL HLAAGSSDGSVSVL SL SGCDPGAPGAQAQL FWBR
KAFAAHFNGVYNSVAVWAPFMPAASQAGT PAL MLATGGCDSQVRI WEL DPNSQEWQQLHQLT
DADPHT DW/RDVAFQPASASSL L L SSSRL LASCSEDGT VKL W/GEASTPSANPSATSYTW
SLLQTLRLHAPVW\RVSWSVSGT| L SVACGEKDVCL FRETVAGHWEKVSRL L GPDSL PQVA
PRPLPPAAAPGVPPTQPGQOTPQGPQL QTQAPQL QTQAPQL QT QAPQL QPQAPQL QPHGS
AAPL GAYPPSHPPSL SSSPPTHPAHGASHPPL SSFPSSHPSL PQNPAPGPL SATPPSTAA
TPRPLGPAAGOPPQGSPTPGVAFPAPGAPAYPGT PASAGL YGPPTPGAPGGAQSYPQPAF
AAPYPQGSAFPPAVQPAQT SL GGQQAPSPASFFPAGT AGSARPKPPAFYNI GAPEAGPTG
AAPPAAQPFFSGGQTPGAAPGL QPPTGFPRPPVAAPGAQAYAPRAPMYAPYKGN

Figure S15. Sec13 protein from Toxoplasma gondii (sequence from release 29 of eupath.org). 6 WD domains are present
starting at amino acid position 3 up to 337 (underlined). The unusual C-terminal extension contains 81 proline residues
highlighted in blue.
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Figure S16: DIC Images to Figure 1B. Images taken with a Zeiss Axiovert microscope 63x. Scale bar 5um.



NUP138

0,808pym
Hoechst 250-

2001
150

ring
grey value

>

d

[é)]
o
e

o
o

10 20 30 40 50
pixel
1,01pym
2501
2004
1501
100
501

grey value

trophozoite

pixel

1,21um
2501 1,91um

2001
150

grey value
N
o
<

501

gametocyte

pixel

0,606pm 0,808um

sporozoite
grey value

pixel

5um 1 pixel =0,101pym

Figure S17: Position of the nuclear pore complex containing NUP138 relative to the DNA
staining during life cycle progression as analyzed by line plots. Distances between signal
peaks are indicated. Images taken with a Zeiss Axiovert Microscope 63x.
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