(a)

Tonv

CLUSTAL FORVAT: MJSCLE (3.7) multiple sequence alignnment
CYTOSOL (out) t ransmenbr ane I M5 (in)
Ectsi Ton¥ - -------- MGEKI MRRRPRRKSAPLLPK- - - - - - - - - - - VLAVAKPI MRWE MPAVLLMGM RSE- - - - PNPTLLEV- - LYPL- - -
Phat r Tonv - MAVPRRRQSGALVKFGKLSSRI LSMLDV- - - - - - - - - NYl FAKTRTLLLYGFAPAWLI G- RTE- - - - PRPSPWDLVNI VE- - - -
ChlreTonv - ----- IMNAI TGPNGSNDLAKKLEQAVDV- - - - - - - - - - - | VTYGKPI VHWGFI PAVI LVGWLTTK- - - - PRPTLGQL- - LW.G- - -
Arat hToni7- 1 MESTI SLKVNKGKGKGSKGASSSDDKSKF- - DVWKEWINWSL KKAKVWWTHYGFI PLVI FVGWE NSD- - - - PKPHLFQL- - LSPV- - -
Sol tuTonv-1 ----- ML KPKGKNT KKAAAADEDDGAVAVVGKFVKEWGTWI AKKAKVI THYGFI PLVI | | GV NSE- - - - PKPSLSQL- - LSPV- - -
Vi tvi Ton¥? MASRVSVKGKGKS| KGSKDGSEGHSTAKG:- - - - LKDWSNWALKKAKVI THYGFI PWI | | GVt NSE- - - - PKPQLYQL- - LSPV- - -
Ri ccoTonv-1 MASRVSL KSKGKSSGGAKGSKAMEEKST] - - QCLKEWSTWILKKAKVI THYGFI PLWI | GVt NSE- - - - PKPQLYQL- - LTPV- - -
SacceTon?  ---------- MSFLPSFI LSDESKERI SK- - - - - - - - - - - | LTLTHNVAHYGW PFVLYLGAAHTS- - - - NRPNFLNL- - LSPLPSV
Neucr Ton¥V == --mmmmmma MFALSEESKERI GK- - - - - - - - - - - LI DI SRVWVHYGYLPLI LYLGYTRSV- - - - PRPSI | RL- - LSPLS- -
Api meTon¥V = ----eeeeeaa e MAMCPRTKQKVAI - - - == - = = - - - | LDVSKAI FHWGFI PAI LFLGFRKGADPGVPQLSI | NL- - LWQ- - - -
HomsaTonvV - ------cmmmmmmn MVKLSKEAKQRLQQ - - - ------- LFKGSQFAI RWGFI PLVI YLGFKRGADPGVPEPTVLSL - - LWG - - -
-k * L -k . .

(b)

Tond0

CLUSTAL FORVAT: MJSCLE (3.7) multiple sequence alignnent

Ect si Tom40
Phat r Tom40
ThapsTomi0
Phyi nTon%0
PhysoTon40
PhyraTon40
CyameTom40
Chl reTonmd0
M cpuTon40
Gst | uTomi0
Arat hTom 2
ArathTom 1
PhypaTon%0
C oi nTom10
HydmaTon%0
HonmsaTon%0
SacceTonm40
Neucr Tonm40
Di cdi Tom40
Pl af aTon40
ToxgoTon¥0
Per maTonm40

St ranmenopi | es
St ranmenopi | es
Pl ant ae
Pl ant ae
Pl ant ae
Pl ant ae
Pl ant ae
Opi st hokont s
Opi st hokont s
Opi st hokont s
Opi st hokont s

PQFPSGH - - === - =- - - YQGTLTW- - - - - - - - - GESE- T- - - WRASMDAD- - - - - CNVSMDAHAPLGVPGL- - < - - = = = = - = - = AGKLTVHQGKN- - - = - = = - = - - - DVI QGTALY
SMLPDGRTST- - - - - - - - - YSFVTQUA- - <= === - - - DEA- G- - - FMVARVDPGQASVNGRVHRAL L GALAMGKL- - - = - = = = = - - - - Q GVSAE- GQNF - === = - - - - DTLLGEVDF
SM_PDGRTSS- - - - - - - - - YGFTTQWN- - - - - - - - - - DEE- G- - - FOMARVDPERGTMDGRI HKAL FGGVANAKL - - - - - = - - = - - - - QVGTSSE- GSN- - = - = = = - - - - DQLLGEI DL
PM PGAL------------ YQF GANVWMGDP- - - - - NDPS- T- - - FLMBKI TPD- GYL DARWNQKL SDNVKM RV- - - - - - - - - - - - - KAQLKNE- EHG- - - - - - = - - - - - SQALADFDY
PM PGGL------------ YQF GANVVMGDP- - - - - NDPS- T- - - FLMBKI TPD- GYL DARWNQRL SGNWKM RV- - - - < = - < - = - - KSQLKNE- EHG- - - - = - == - = - SQALADFDY
PM PGGL------------ YQF GANVWMGDP- - - - - NDPS- T- - - FLMBKI TPD- GYL DARWNQRL SAKVKM RV- - - - < = - < - = - - KSQLKNE- EHG- - - - = = == - = - SQALADFDY
QITPG -~ == e me - YALSUNYI - - - - - - - - - - TNT- L- - - | AVSRVDMI- GRFNGRLFYTHTPRLI S- KLLVSRQPAEDPAAAAAM. AAA- TGGAAI QPPPPTSATTTVMYDLDY
MELQTGGRQ - | | KTPVGTYEFGATTV- - - - - - - - - SESQNL- - - VLMGRLASD- GRLSGRI KYDVANWLGF- KV- - - - - = = = = - = - - QAQLANA-ANQ - - -~ - - = - - - - SQVMLDTDV
| EVPAQGNQ- - | | KI PNATYEFGANWV- - - - - - - - - - DQK- Y- - - MLVGRALTD- GRLSGRLKYDFNDAI SA- - - < = = = === === = - - KI QTSKE- PGF- - - - = - == - = - = SQVMVDLDY
VEVPAQGQ: - - | VKLPTSTYEFGANWV- - - - - - - - - - DQD- Y- - - MLVGRI LTD- GRVSGRVKYDLSDWLSL- - - < = = = == = === = - - KLQSTKE- PGF- - - - = - == - = - = SQVNMFDADF
TEVPNPTPSSEI | KI PTANYDFGAGF] - - - - - - - = - - DPK- L- - - YLI GRI TTD- GRLNARAKFDL TDNFSV- KA- - - = = < = = = = - - - NALLTDE- EDK- - - - = = = = - = - = SQGHLVI DY
TEVPAQSPET- TI KI PTAHYEFGANYY- - - - - - - - - - DPK- L- - - LLI GRVMID- GRLNARLKADL TDKLWV- KA- - - = - - = = = - - - - NALI TNE- EHVE - - - = - = - - = - SQANFNFDY
VEVPSQGAQ - | | KVPAAHYEFGANL - - - - - - - - - - DQRVM - - MLI GRI LTD- GRVBARI KYDFTDRFSV- KV- - - = - = = = = - - - - NAQLTNE- PHF- - - - - - == - - - SQGVFHFDY
EGSS------nmcmmmn- YRFGSTYVGTKQ - - - - PSPT- EAYPVM GEVBNE- GNLQAQFI HQVTSRFKA- - - - < = = = =« = == - - - KCl AQTLGSKL- - - = === - == QBVQVGEDV
PQLTS - ---=-cmmm-- YHFGATYVGGSQ: - - - - SNPA- EATPVI LGDI DNS- GSLSAQ | HQFNKRI KG- - = - < = = = = = = == - - - KOWQTQQKEF- - - - = - < = - = - - AWGQADVDY
| GESNF - = - <= e mmm YHFGVTYVGTKQ - - - - LSPT- EAFPVLVGDVDNS- GSLNAQVI HQLGPGLRS- - - - = = - = = = = - = - - - KMAI QTQQSKF- - - - = - = - - - - - VNVQVDGEY
QALPK- -~ == e e o YAFSALFA- - - - - ----- NDN- L- - - FAQGNI DND- LSVSGRLNYGADKKNI S- - - = - - = = = = == - - - - KVNLQ SDGQP- - - - - - = - - - - - TMOQLEQDY
RLNP- - -« =<2 e o me o YAFAALYG: - - = - <= <<= === TNQ FAQGNLDNE- GALSTRFNYRWEDRT] T- - -« = <= === == == - - KTQFSI G- GBQ - -~ = - ------ DVAQFEHEH
PNENSRTPK:- - - < - - = - - - YSNQWVYS- - - - - - - - - KDST- - - - - LLYGKI DSE- RRLFGRFDQGFFNNS| RVSL- - -« =« = == - - - - TNMVVDKSFKNN- - - - < = < - - - - LAGELEFKL
TLREVGYL- - - - ------- YQFGANFT- - - N- - - - - LDNS- L- - - LM SRI NI D- GSVNGRFCKKI NNNI DG KL- - - - = - = = - = - - - NFNTYAKNDTR: - - - - - = - - - - - NMYEMBLEV
QSKEGECS- - - - - - - - - - - YSFGPTLVI GEPDEAAQQEGQ MPNFFGVARMNSD- GFLQARFI KAl SKTFDI - KFNS- - - - - - - - - - - NSS| SEDAKDK- - - - - - = - - - - - SMYEVSFDK

SLSPNQYL- - =----=--- YQFGPTYA- - <= < - - - TDDGRT- - - VMVGRL GVD- GGVNARLMKKLFKGTDL- Kl - - - = = < = = = = - - - NANSNLHDPQR: - - - = - = - - = - = NMYEFTVDQ
*



Ect si Ton%0
Phat r Ton%0
ThapsTomi0
Phyi nTon40
PhysoTon%0
PhyraTon%0
CyameTom40
Chl reTomd0
M cpuTon%0
GCst | uTonmd0
ArathTom 2
ArathTom 1
PhypaTon40
Ci oi nTom40
HydmaTon40
HonmsaTonm40
SacceTonm40
Neucr Ton%0
Di cdi Tom40
Pl af aTom40
ToxgoTon¥0
Per maTon%0

Ect si Ton40
Phat r Ton%0
ThapsTomi0
Phyi nTon40
PhysoTon40
PhyraTon%0
CyameTom40
Chl reTomd0
M cpuTon40
GCst | uTomd0
ArathTom 2
ArathTom 1
PhypaTon40
Ci oi nTonm40
HydmaTon%0
HonmsaTon40
SacceTom40
Neucr Ton%0
Di cdi Ton%0
Pl af aTon40
ToxgoTon¥0
Per maTon%0

HGDTCSGQ SLGT- - - - - - G - - - PTElI SYNQAVTPHL SMEGQGOFSS- - - - AQQAVALYGFKY- - NTPSVWA- - - - - - - - - - - - - - VLERLIG --------- GGANWTAQYLRRWP
GGHSWMGNLRYGS- - - MG- G- - GVWLGCNYMAAL TPALHMEGEDGW VG- - - - ANGSFQTNYALKY- - TM PALTGEEDL PTTTPAKPATGVETAGSSTL CAQFKPGQGVASLDYKRWTP
GAQTWIANLKYGS- - - MG- G- - GNVFGCNYFQSVTPRLAMGGEGWI G- - - - ANGNMVBSYTAKY- - SFNPSN- - - - - - - - - - - - - SGDCED------------- ERQGMLSLNYKRAI TP
TCEDFTWAMKVSN- - - - G- P- - - - LLGVSYLQSVTQNLALGCGEAYYHG - - - KHRKVI SAYAGKW - TDRDW/- - - - = = - = = - - - - - GVATY------------ GAMGTLQLAYLRKVGH
VCEDFTWNMWKI SN- - - - G- P- - - - LLGVSYLQSVTONLALGCEAYYHG - - - KHRKVI SAYAGKW - SERDW/- - - - - - - - - - - - - - GVATY------------ GAMGTFQLAYLRKVGH
ACDDFTWNMVKVSN- - - - G- P- - - - LFGVSYLQSVTONLALGCEAYYHG - - - KHRKVI SAYAGKW - TDRDW/- - - - - - - - - - - - - - GVATY------------ GAMGTLQLAYLRKVGH
RGSDYSANLKLGT- - - - G- G- - - - VI SLAYMQXSI VPSFSMEGEGFFQL - - - - RNKFSALTAAARF- - LTTDE - ------------- FSATV------------ ASFGPVVASYVHRVNP
KGEWNAQLKLGA- - - - P- G- - - - FVALNYFQSLTPKLSAGGEFFYLP- - - - SNPKSGVGLALRH - QGDKHV- - - - - - - - - - - - - - ATCQV------------ ATTGLM\MQYTHKVTE
KGLDCQAQLKLGN- - - - G- @ - - - FYGYNYLQSVSDALALGGEGFYLG- - - - GQRKSGVGFAARY- - NDDKTV- - - - - - - - - ----- ATCV------------ ATTGLVSLTYTTKVSE
KGLDYQAQLKYGS- - - - G- K- - - - FYGYNYLQSVTPTLSLGGEGFYLG - - - TQGKSGVGFAARY- - ADDKTV- - - - - - - ------- AT ------------ ATTGLLSLTYCTKVSE
KGSDYRTQLQLGN - - - N- S- - - - VYAANYI QHVTPHLSLGGEAFWL. G- - - - QQALMSGVGYAARY- - ETDKTV- - - - - - - - - - - - - - ASGQ ------------ ASTGVAVIWNYVHKVSE
MGSDYRAQLQLGQ - - - S- A- - - - LI GATYI QSVTNHLSLGGElI FWAG- - - - VPRKSA GYAARY- - ETDKW- - - - - == - - - - - - - ASGQV------------ ASTGAVVMWNYVCKI SD
RGKDYQTQLQLGN- - - - N- A- - - - FYGENYI QSVTPTVALGGEVFW.G- - - - HQRKSAE GFAGRY- - NTDKWV- - - - - - - - - - - - - - ATCQF------------ ASTA VSLTYVQRVSD
VFNDSTLSVVCADPDLLN- G- - TGWLI VHYLQAI TPKLSI GSELLYQR- - GAARQQAI ASI AGRY- - KTENWQ- - - - - - - - - - - - -~ AAGTI ------------- AAGGVHASFYRKANE
RGDDFTTTCTLGNI DI LN- E- - SA | VAHYLQRVTDNI DI GTELL YHY- - GQGQQSAI LSLAGRY- - SADKW/- - - - - == - - - - - - - AAAQ ------ - - - - - NAGGNHASYYRKGND
RGSDFTAAVTLGNPDVLV- G- - SA LVAHYLQSI TPCLALGGELVYHR- - RPGEEGTVMSLAGKY- - TLNNW.- - - - - - - - - - - - - - ATVTL------------- GQAGVHATYYHKASD
QASDFSVNVKTLNPSFSEKGEFTGVAVASFLQSVTPQLALG.ETL YSRTDGSAPGDAGVSYLTRYVSKKQDW - - - - - - - - - - - - - - FSGQL------------ QANGAL| ASLV\RKVAP
L GDDFSASLKAI NPSFLD- GGLTA FVGDYLQAVTPRLGLGLQAVWORQGL TQGPDTAI SYFARY- - KAGDW/- - - - - - - - - - - - - - ASAQL------------ QAQGALNTSFWKKLTD
PFMNFCLKADTEN- - - - - ------ QRGFSFLTSI SKKLAI GYENSYLF- - NHSQSI KQI QFFVNN- - PLSTWS- - - - - - - - - - - - - - - - LW--oeeceeea GNTAQ GSSYVYR(XK-
NKPLYTYNFKSI W - - - Q- G- - AW FNTSYTQLLTKKLQAGVDLTY! A- - - - SNCASI GSFGLRY- - NHKNNV- LTMQ VRQPNFKSPEFML- - - - - - - - - - - - NQTHLYKI QYAKKI SD
MGSDWAANLKLAW - - - Q- G- - TW LNGLFSQVI TPKLQLGGELTW/A- - - - ATA SMESVGARY- - GFNENNTVTCQ GVGPDFSSPMGFA- - - - - - - - - - - - NDVYSTKAQYVRKVTD
QGEDWAASAKLAY- - - - Q@ G- - TW SNVSFAQEVTNNLSLGGEL THVA- - - - VNGVSI GALGARY- - - - - VWEPNYL SFAL GRQPDFKQGPQ- - - - - - - --- - - ANVHSAKMQYVRKVSD
GRVTLGAEYQ - ------- Acceeaen- QL GAGSQUWGAEFQLKQSK- - MSASVDSNG KVDSTLELKCGTFPTLPVTLTI SSSLDHSEDKQTFALALTCGQ- - ---------------
NRVTLASSLEF- - - - - - - - S-------- PLSLESQLLVAAEFKLSRST- - LNLCVDGSG HLQSVLEAKL GMGEQGSP- Tl NFSADVMDHAKQOVRFGYA KI EG- - ---------------
SRVNI GASLEG- - - - - - - - S-------- PATLESQVMVGAEFNLTRSK- - MNVCVDGTG Rl QSTLEAKL GREQGSP- SLNFAAELDHGKSLMRFGYANI G- - - - - - - -----------
- R RYGSELVY-------- N HASGEAQTTCGVEMDLGQTR- - FVSSVDSTF RVATSI ESRVLPNF- - - - VLTLSAEGFPLKDDFKFGYGAQLSF- - - - - - - - - - - - - - - - -
- R RYGSELVY-------- N HASGEAQTTCGVEMDLGQTR- - FVSSVDSTF RVATSI ESRVLPNF- - - - ALTLSAEGFPLKDDFKFGYGAQLSF- - ---------------
- R RYGSELVY-------- N---mmm - HASGEAQTTCGVEMDLGQTR- - FVSSVDSTF RVATSI ESRVLPNF- - - - VLTLSAEGFPLKDDFKFGYGAQLSF- - - - - - - - - - ----- - -
- RVSLAAELFW - - - ---- D e
- KVTLAADFMWM - - - - - - - H-------- LLSRDVTATVGYDVVLRQCR- - | RGKADTNG VI TTLLEERFSPQ - - - - NFVLSAENMDHWENYKFGFA VAGE- - ---------------
- KAMLASDFMW - - - - - - - N VWNARQAQASVGYDYI LRQSR- - LRGRI DNTG VVSAFLEERLNAGF- - - - TLTFSAEI DHANKNHKFGFGMTVCE- - - - - - - - - - -------
- KAMLASDFLW - - - - - - - N---mmm-- VWNOQRSAQASVGYDYI LRQCR- - | RGRI DNHG VVSTYLEERLNVGL- - - - NLI LSAEVDHFNKNHKFGFGMTVGE- - - - - - - - - - - - - - - - -
- KLSFATDFI Y-------- N---mmm-- YLSRDVTASVGYDLI TRQSR- - LRGKVDSNG WAAYLEEQLPI GL- - - - RFLLSAEVDHVKKDYKFGFGVNAF- - - - - - - - - === - - - - - -
- KVSLATDFMY- - - - - - - - N YFSRDVTASVGYDYMLRQAR- - VRGKI DSNG VASALLEERLSMGAL - - - - NFLLSAEL DHKKKDYKFGFALTVG - - - - -------------
- KVSLASDFLY- - ------ N VWNSKEATTSVGYDYLLRQCR- - LRGRLDTNG Cl AAYLEERLNLGV- - - - NFLLSAEI DHWKKDYKFGFGMTVCE- - - - - - - - - --------
- NVQVGVELEA- - - - - - - - S-------- LKNKESVTTFAYQVDLPKMNLLFKGMLTSEW T GSALEKRLQPLPI - - - TLNLTGTYNI KKDKVAVA GAVLG- - ----------------
- NVQVGVDYEY- - - - - - - - N---mmm-- SRMQDSNVSLGYQ DI PKANVTFRGWDTNW AVGELFEKKLYPLPF- - - SFI LSGKLDHLKNQSRFGFALQ G- - - - --------------
- QLQVGVEFEA-------- S TRMDTSVSFGYQLDLPKANLLFKGSVDSNW | VGATLEKKLPPLPL- - - TLALGAFLNHRKNKFQCGFALTI G- - ----------------
- NVEAG ETTLQAGWPI TDPLMGTPI G QPTVEGSTTI GAKYEYRQSV- - YRGTLDSNG KVACFLERKVLPTL- - - - SVLFCGEI DHFKNDTKI GCGLQFETAGNQEL LM-QQGLDADG
- RVQAGVDMIL- - - - - - - - SVAPSQSMMGGELTKEG TTFGAKYDFRMST- - FRAQ DSKG KLSCLLEKRLGAAPV- - - TLTFAADVDHVTQQAKL GVBVS| EASDVDL QEQQEGAQSLNI
-NLH GTDLVM - - - - - - - G----- | SQEGKFMSEYSFGVRYAFQQSL - - VKFRADSHG SI FGSYDQM NSFT- - - - KLNLSGSLNYFAQDYKFALALTFQK- - - - - - - ----------
- RLSLGTELEl -------- T---cce--- PQTKESAMRLGWDYSFRHAK- - VQGSI DTSG Kl SVFTQDYSGFG:- - - - - - - - VSGY! DYLNNDYKFGFMVHI SPSQEQPQ- - - - - - TAA- -
- RLSMGTELEF- - - ----- T---cce--- HPDVBSAVMRVGAQYL FRQAR- - VQALVDTAG RVSMFAQDYNGFG- - - - - - - - LSGM DYWHGDYKFGFQWNVVPPPPQAE- - - - QPPPM -
- RLAI GSEFEY-------- S-------- QPEQESQLRLGYEYTFRHAR- - VQALLDTCG KVSCFVQDFMEFG- - - - - - - - | SGWDFVKGDYRFGFMVHWPQPEDAAAAGGAPT SA- -

PoxGxxdx P



(¢)

Ect si TonR2
Phat r Ton22

Tonp2
CLUSTAL FORVAT: MJSCLE (3.7) multiple sequence alignnent
CYTOSOL (out) transmembrane
---------------------------------------------- MAK- - KL TFNBEKRBNGPGVLQ- - TLVWTGRSLGVA: - - - - GFGWAQWAAKKTGRTGAWLLTTAVVTLVPLVF
-------------------------------------------- MIKEP- - KSSGELKGLL QRTGKFFYTTGVYARBKGSTA- - - - - - - - - FKWEYQVGGQVAFAVATTSMWM_MPLLF
-------------------------------- MSAI GAL REL EKBKKGP- - KNAG KBLFLNLPSRI RQSGPVKGG NFAVK- - - - - - - - - - - - SWKTSGRW. WL STTLLVTLVPLSI

Phyi nTon22
ArathTonR2_1
Arat hTonR2_2
Gst | uTonR2
M cpuTonR2
SacceTonR2
Neucr TonR2
HonmsaTonR2
Dr oneTonR2

Ect si TonR2
Phat r Ton22
Phyi nTonR2
ArathTonR2_1
Arat hTonR2_2
Gst |l uTonR2
M cpuTonR2
SacceTonR2
Neucr Ton22
HonmsaTonR2
Dr omeTonR2

- - - - AVYVSKKLLKSTGKAAW AGTTFLI LAVPLI L

- - - - AVBVSKKLLRSTGKAAW AGTTFLI LVWPLI |
--------------- TGKAAWTFGTSFLVLI VPLI VQ
--------------- TGKAAW/FGTSFLLLWWPLI VQ
VPPGKRQT| SNFFGFTSSFVRNAFTKSGNLAWILTTTALLLGVPLSLS
SPTTRGAFYHKYSTTTNFVKSTL SFAGRAAWAVSVSGLLI GVPFAI A
RVRSAAGATFBL SLFVAQKMYRFSRAALW GTTSFM LVLPWWH
PVRNAVGAVSSATVKSVKGFYSFSCNASW FETSAVI LFAPVI F

: C s

IMS (in)

H NALLABGKTRQEI AQVIGLYSAL- - BPNVMGPEAS- - stramenopi | es
YKGRGYSBRQLCBL G- L HTPSVASL NKK- - stramenopi | es
LVSKGFSYNQ QGVGYMW/SQPQSTLSTPABGATQ st ranenopi | es

----------------- PVGAML- - - - - Pl ant ae
QQASLLGAPPS- - = <= << c s o e mm - PMORGL- - - - - Pl ant ae
———————————————————— QPTGLQAE- - Pl ant ae
QLGVLNLGSS- - -~ - ------ SLMINAVPVQ- - - - - - Pl ant ae

Opi st hokont s
Opi st hokont s
Opi st hokont s
Opi st hokont s

Ko e ememee e TAN- - - - -
GQAGTAIKTLAAI GARPAL- - - - -



(d)

ThapsM a40
PhyraM a40
PhysoM a40
Phat r M a40
Di cdi M a40
Gst | uM a40
M cpuM a40
Ar at hM a40
PhypaM a40
CyaneM a40
HonsaM a40
SacceM a40

SIETVDR- - === == - - - E
DATTGECLAPK- - - - - - A
DTTAGECLAPK- - - - - - A

DAl KAA- - === == - - -
GEDDNENESL EAKAQRAL



(e)

Ervl

CLUSTAL FORVAT: MJSCLE (3.7) multiple sequence alignnment
Ect si Erv1 DVADL L RKGRAL AAKNKQKAASNT AT DGKAAGSQAQPSSSAAETDEHAA- - - - - = = == - - - - SSSRNDASPL DKGEL GAATWELI H
Phyr aErv1 KRVTTPAMOPK- - - = = = = = = w e s em e e e @PL DRQEL GNATWALLH
Phyi nErv1 KKTKKTATQPKPAT- = = = = === = = mmm oo e oo ®PL DROELGNATWALLH
PhysoErv1 KKATKPAAQPKPAT- = = = = == = = = mm s oo oo oo ®PL DROELGNATWALLH
TRAPSEN VI = o oo f et m il * » [@PPTRDE| GVSTWSLLH
o T 8 =Y 2 * % * PPSSASL GNSSWILLH
OVAMBEN VI oo s o fm il * * » PPTRAEL GRAGWILLH
ChlreErvi  ----- MPNAAAAVSEAAATPAARKL SDBKSRABS- - - - = = - = = = = = & £ = o = & & o e o f o iilioo-. PPDTVEL GRATWIFLH
ArathErvl — ---ee---- MGEKPWOPL L QSFEKL SNeVQTHLSNFI G KNTPPSSQSTI QNPI | SLDSSPPI ATNSSSLQKLPLKDKSTG: - = == = == === == mm e e e - PVTKEDL GRATWIFLH
HomsaALR - --------- MAAPGERGRFHGGNL FFL PGGARSEMVDDL AT DAGPGRGAERRGRL GL DASPGADL RFSCRRGRL PEAABRABVDFKTVWRT QQKRDTKFRED@PPDREEL GRHSWAVLH
SacceFErvi MKAI DKMTDNPPQEGL SGRKI | YDEDGKPERSENTL L DFQYVTGKI SNGLKNL SSNGKLAGT GAL TGEASELMPGSRTYRKVD- = = = = = = = = === === = = = = - PPDVEQLGRSSWILLH

* % * - %
Ect si Erv1 TTAAHYPEKPSKETQDQARALVTGLAGLIST 8 T- L PAL DERVKKGKP -EGGAEGV- - - === -=mmmn-
Phyr aErv1 SMA YYPDKPSAEYQAKTKTEI EALAL MY e T- VEKL EERVRKGKP DGDEDSAKESLG: - - - - - - - - -
Phyi nErv1 SMA YYPDKPSPEYQAKAKTFI EALAL MY 8 T- MEKL EERVRKGKP, DGDEDSAQDSLH- - - - - - - - - -
PhysoErv1 SMA YYPDKPSPEYQAKAKTFI EALAL MY 8 T- MVEKL EERVRKGKP! DGDEESAQDALG: - - - - - - - - -
ThapsErvil SMAAWY PNQPSSQDEQFVBDFMKAL ARF\(R® ®T- MDKLDERVKK- - - - = - - - - SSDPKEQK- - - - = === === - -
Phatr Erv1 TMAAWYPDKPTTEDRSY! TGFMNAL ARFN{ROPWSAKDFRHNI EEKPVQT SSREAL @ TW [@EQHNI VNQKL GKPQYASD- | QTLDERWRK- - - - - - - - - SSKDA®QSGSH- - - - - - - - - -
CyaneErvi S| AANYPEVATPEMOTHARQF| ASFAAL (8P ®TDLQLLDKRWRDCH- - - - - - - DEQEPQNM RAARRLI ESRR
Chl reErvi SVAAGYPESPSERQQGL MRGWEGL AEF\{x® ®A- - - RVGERWRE- - - - - - - - - GPADGSCD- - - - === ---=--
Arat hErv1 TLAAQYPEKPTRQQKKDVKELMTI LSR OF- - - RVDARWGKL- - - - - - - - EGEQKSEDLHGTSMDF- - - - -
HomsaALR TLAAYYPDLPTPEQQODVAGF! HL FSKFI{RSEESAEDL RKRLERNHPDTRTRAGF TQWL[@HL HNEVNRKL GKPDFD@S- - - KVDERWRD- - - - - - - - - GWKDGSCD- - - - === == = = - -
SacceFErvi SVAASYPAQPTDQOKGEMKQFLNI FSHI ON- - - FWEKRVKD- - - - - - - - - OWDE- - - === -mmmmmm -
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*** : inconpl ete sequences
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Panel 1

Hot 13

CLUSTAL FORMAT: MUSCLE (3.7) multiple sequence alignnent

Ect si Hot 13
Phyi nHot 13
Phyr aHot 13
PhysoHot 13
CyameHot 13
SacceHot 13
Neucr Hot 13

Ect si Hot 13
Phyi nHot 13
Phyr aHot 13
PhysoHot 13
CyameHot 13
SacceHot 13
Neucr Hot 13

-------------------- M.VPGQVSI QF ORKI FVKDLSI YGTEDSA: - @PHETVFV- - - - - - - - - - LPAVTPEAKV-
----------------- K= PNAQVSFQT OPHOGNGLV- - - - - - - - - - QPVADLRA- - -
----------------- oK(¥| PNAQVSFRAI OPHOGNEL | - - - - - - - - - - QBA- -~ - - - - -
----------------- K3l PNAQVSFRAI OPHOGNMLV- - - - - = << =< c o e e ma o
---------------------------- 8 SSOGERFXXXXXXXXNVSEPCTTFRI HVK
M ETAI YGKTVDDQS LPKDVI Al RF ORHEM - TFAEYYDYNSNL| (@PNORSPFN- - - - - - - - = - - - - - - PGCKLH

................. d LNAQVSI RS| SKKCFRKDATEFEDSDEY- - (8P

* *

----- AQLALSI LAAEVSAEVSKF- - - « < =« =« =< =< - -
----- ATPAEANHRNELVWERAMP- - - - - < = < <« =< < < - - -

SVYHTSDLSLKHCHSRFL- - - - - < = = <<= === 2o e oo
YHLYFQNPPPANG: - - - - < = = = == = e e e mmm e me oo
VEGEDARVDARM._KDERVKQTKKTMNQ S| FDPDVDADKL G

Model of zinc-ion coordination by conserved Cys and H s residues w thin SacceHot 13
(Mesecke et al., 2008)



(9)

Panel 1

Ectsi Ti n®
Ect si Ti mL3
Ectsi Ti n8
Ect si Ti mLO

Ectsi Ti n®
Ect si Ti mL3
Ectsi Ti n8
Ect si Ti mLO

Ectsi Ti n®
Ect si Ti mL3
Ect si Ti nB
Ect si Ti mLO

Panel 2

SacceTi n®
Neucr Ti n®
OrysaTi nD
HonsaTi n®
Dr oneTi n®
Ectsi Ti n®

Smal | Tins

------- MIPVQQQDFLQH- - - = == = = === === mmemcomeeaomeaoo--o-- LESQ

- - - MDGQASAEQQQAI | QQ = = = = = = === = mmm o e e e LG
MBWERGKKEPEPESTPEPTFSSDTSAFEGSTNFASGPPSRGGGGATSAGMEDL QAAMQ E

MBWE- GNSEPEPPSGPSPM - - - - = - < = <« =« = < c o e mm e e mme oo e oo DLAK

QPESL

QAKAL

QQQKAKDEAA: - - - - - - OVQR- - - -
NKIMVAKANR: - - - « = - < = = - = - - -

MKSQQGGEDI - = - - === = == = - - - -
EESL AAQQGGVGGPAAGGVPGVPGR




(h)

Stramenopiles
Alveolates

Plantae

Opisthokonts

Excavata

Ect=iTim44
FPhyinTim4g4
PhatrTim44
Thap=Timd4d
Part=Tim44
PlafaTim44
ToxgoTimdd
CyamsTimd4
ChlreTim44
OstluTim44
MicpuTimdd
PhypaTim4d4d
ArathTim44
ArathTim44
NeucrTimg4
SacceTim44
TriadTim44
CaeelTim44
Hom=aTim44
DromeTims4
TrivaTim44
NaegrTimd4d

Ect=iTim44
PhyvinTim<4
PhatrTim44
Thap=sTimd4
Part=Tim44
PlafaTim44
ToxgoTimdd
CyameTimdd
Chlr=Timg4
OstluTim44
MicpuTimdd
PhypaTim4d4d
ArathTim44
ArathTim44
NeucrTimg4
SacceTim44
TriadTim44
CaeelTim44
Hom=aTim44
DromeTims4
TrivaTim44
NaegrTimd4d

Ect=iTim44
PhyvinTim<4
PhatrTim44
Thap=sTimd4
Part=Tim44
PlafaTim44
ToxgoTimdd
CyameTimdd
ChlreTim44
OstluTim44
MicpuTimd4
PhvpaTimd4d
ArathTim44
ArathTim44
HNeucrTim44d
SacceTimg4d
TriadTim44
Cae=lTim44
Hom=aTim44
DromeTimg4d
TrivaTim44
NaegrTim44

Tim44

2 440 * 450 -

———————— ERVWVASGELGOGAKE————AEDTVEDEWVEDWOE —
77777777 AROAARTEAGERVOOTTREOWVEDREI SDAQOEEWLE —
———————— TEEIYDESGARD —ARARVDHIREDAKEAD—
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—SDEI¥YKEESGAQORVER - ——AHOEITHLEEDALR
———————— EAYKEYWT —FEAEMEQFEADLSDET —
———————— NTTVENHNETEN———————-—DESZQNYELILAQES —_————
PEDEEADGADEGAREKE POGCAGCGEREGSSZERRTEEEEPREDALVLEQRT Bj—————

EL-WLSREAOY SV-YEATLTEQY LOAGLK S —
KFK—-WF SEAPFNV-—TYAAQOKTFEEQDWY A—
KED-WCHESAY 3WV-LEARTIKQLT GMGREL—
O E—WCHERAYTO-LETVWEEY QEMHE ST K|

QOESPEETSHGEFQTRD
—QOVETTELGEDATY PT|Q
—QOVDAAELGEDATIY PI
——TRIFPEDVHNIHNEPETRZ—

————CRDVEEYNPATL.A

LRML ————CRDQDELNPYAR
CHTD Lo wLi——

REENQMWIL——————————————

500

———HRIQDFQDNLFE-SE
———HEIQDEWDGFFE-QE
———HEIQDMNE SLE - CGE
———HEIQDMNEEKFL-EE
- —————— HEIQDMMNERIF-EE
——RSITDEIGSFEF-AENETAQVIEE

428
472
469
5z6
431
473
425
452
428
3zZ6
520

166
332
372
109
264
333
445

59
125
144
147
=291
335
332
388
292
228
=290
318
294
1923
285

554
419
462
204
354
420
548
145
210
230
23232
278
420
417
477
381
414
377
404
280
280
472



(i)

Stramenopiles
Alveolates

Plantae

Opisthokonts

Ect=iTim=23
PhatrTimZ23
ThapsTim23
PhyvinTimZ3
ParteTimZ23
PlafaTimZ3
ToxgoTimZ23
CyameTim=3
MicpuTim=23
OstluTimZ23
PhypaTimZ3
PiceiTim=23
ArathTimz3
ArathTim=3
ArathTimZ3
CaeelTim23
HomsaTim23
DromeTim23
TriadTim23
SacceTimZ3
NeucrTimz3

EctsiTim23
PhatrTimZ3
ThapsTimz3
PhyinTimZ3
ParteTimZ3
PlafaTimz23
ToxgeTim23
CyameTim23
MicpuTimZz3
OstluTim23
PhypaTimZ3
PicsiTimZ3
ArathTimz3
ArathTimzZ3
ArathTimz3
CaeelTim23
HomsaTim23
DromeTim23
TriadTim23
SacceTimZ23
NeucrTimz3

EctsiTim23
PhatrTimZ3
ThapsTim23
PhyinTimZ3
ParteTimZ3
PlafaTimz3
ToxgoTim=3
CyameTim23
MicpuTim=23
OstluTim=23
PhypaTimZ3
PicsiTimZ3
ArathTim=3
ArathTimz3
ArathTimzZ3
CaeelTimZ23
HomsaTim23
DromeTim23
TriadTim23
SacceTimZ23
NeucrTimzZ3
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DEERTME-
DEERTVE-
PDEAWVWQ—
QEEAANWO——
TEESLEQ-——
TEEALRQ——
EEEATEE-—
DEGGEWVA———

LEEEQLESLEGEQGLIPS
LEDTPLPDAAGASVLE-3

* 260 *
FEVDOMGEVQOAGL--GEIINEFLEAST
YDLEETLEVRDL & PAAASEVE DAF GAVHL

300 * 320

CALGF e VAVTIYAAYTVLCI DY GERGYLEL———

AETENIVE-——
LFEDELADI——
ITEMN-—

Tim23 was not found in Excavata
and Amoebozoa



Stramenopiles
. Plantae
Opisthokonts Alveolates

Excavata

EctsiTiml?7
ThapsTiml?
PhatrTiml?
PhyinTiml7
ParteTiml?
PlafaTiml?
ToxgoTiml?
CyameTiml7
ChlreTiml?7
OztluTiml?7
MicpuTiml?
ArathTiml?
ArathTiml?
ArathTiml?
PhypaTiml?
SacceTiml?
NeucrTiml7
HomzaTiml?7
HomzaTiml?7
CaselTiml?
TriadTiml?
DromeTiml?7
DromeTiml?7
DicdiTiml?7
HNaegrTiml?

Ect=siTiml?7
ThapegTiml?7
PhatrTiml?
PhyinTiml7
ParteTiml?7
PlafaTiml?
ToxgoTiml?
CyameTiml?
ChlreTiml?7
OstluTiml?
MicpuTiml?
ArathTiml?
ArathTiml7
ArathTiml?
PhypaTiml?
SacceTiml?
NeucrTiml?
HomzaTiml?7
HomzaTiml?7
CaselTiml?
TriadTiml?
DromeTiml?7
DromeTiml?7
DicdiTiml?7
HNaegrTiml?
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———————————————————————— --MEEY A
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I LESE T
T LRLI EG
LL“LI

TA---PPPPVEQEVDLHTGEAANM-————————————— PTEEVTVNE SASTEGLMHAS SDDNIQKRSGEFWSEKLGGGCKER
QSTAHNEQFMEDHAAT SLEYCMGEOT 8GQEV-—————— PVPETEE S8 88V E————————mmmmm WEG
LA-——QPQN-MMMEDEGMQGM PGMQGHMQGM PGM PEMOGHM PGMQGHMOMGOMQ S QAQIRSESQNQNTASSSEE S~ SWEG

WMA--NVAQPEMEEM P PMAGASAGLGY - —————————— DEGAYAGYAGVGGDSTAQF PQSYQDQSTAPAPET S SEGGGEEG

T A AT QAR PMA P L PEA DS 8 QP L QA — — == — =~ — = —— o

————————————— P88 PFGDYROY Q- ——————————— - ——m
DADGYPSYQOYH

210
140
125
160
203
162
205
134
205
136
193
1583
208
133
203
158
155
171
17z
151
147
173
176
1583
130



(k)

Stramenopiles
Alveolates

Plantae

Opisthokonts

Excavata |

Ect=iTimlé
PhatrTimlé
ThapsTimlé
PhyvinTimlé
PlafaTimlé
ToxgoTiml6
ParteTimlé
CyameTimlé
ChlreTimlé
MicpuTimléa
OstluTimlé
ArathTimlé
PicgiTimle
PhypaTimlé
PhypaTimla
CaselTimlb
DromeTimlé
TriadTimlé
HomzaTimls
SaccePamlé
NeucrTimla
DicdiTimlé
TrivaTimlé
MNaegrTimléa

Ect=iTimlé
FhatrTimlé
ThapsTimlé
PhyinTimlé
PlafaTimlé
ToxgoTimlé
ParteTimle
CyameTimls
ChlreTimlé
MicpuTimléa
OstluTimlé
ArathTimlé
PicgiTimlé
PhypaTimlé
PhypaTimlé
CaeelTimlé
DromeTimls
TriadTimlé
HomsaTimlé
BaccePamlé
NeucrTimlé
DicdiTimlé
TrivaTimls
NaegrTimléa

N

* 60

LA-NASKTGVAHEATQTIERGL
TA-NASKTGVAQEAMONAVEET
LIV-NASKTGVAQETWVONMAHEWY
IWV-NASKTCGVAQETWVONMAHEY

SE
5E
5K

100
JoK-—--GEMEDP-—--
WEE-——-SEASA-——-
MEE-——-GEATV-—-—
EDT-—--SGPADS-——-

DETKIYKNLNKEELM
DE- 888 BAPLCO———
TA--—-EKTHNA-——-

QASH-———
RAPH-—--
NATH----
PLNR----

155
130
140
127
124
136
148
128

96
177
114
113
115
115
117
136
141
155
125
142
141
113
111
150



(1)

Stramenopiles
Plantae
Alveolates

Opisthokonts

Excavata

Ect=iTimld
ThapzsTimld
PhatrTimld
PhyinTiml4
ToxgoTimld
PlafaTimld
ParteTimld
CyameTimld
OstluTimld
MicpuTiml4d
ChlreTiml4d
PhypaTimld
PicsiTimld
ArathTiml4
DromeTimld
CasslTimld
Hom=aTiml4d
TriadTiml4d
SaccePanls
NeucrTiml4d
DicdiTiml4d
NaegrTiml4d
ZlainTiml4d
TrybrTimld
TrivaTiml4d

Ect=iTimld
ThapzsTimld
PhatrTimld
PhyinTiml4
ToxgoTimld
PlafaTimld
ParteTimld
CyameTimld
OstluTimld
MicpuTiml4d
ChlreTiml4d
PhypaTimld
PicsiTimld
ArathTiml4
DromeTimld
CasslTimld
Hom=aTiml4d
TriadTiml4d
SaccePanls
NeucrTiml4d
DicdiTiml4d
NaegrTiml4d
ZlainTiml4d
TrybrTimld
TrivaTiml4d

Timl14
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114
30
3
92
49
(15
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Stramenopiles
Alveolates

Plantae

Opisthokonts

Excavata

—

EctsimtH=p
PhyinmtHsp
PhatrmtH=p
ThapsmtH=sE
PartemtH=sp
PlafamtH=p
ToxgomtHsR
Crramemtt Hep
ArathmtHsp
ArathmtHsp
PhyvpamtH=sp
PhypamtHsE
ChlremtH=sp
OstlumtH=p
MicpuHsp70
SaccemtH=p
HNeucrmtHsE
DromemtHsp
CasslmtH=p
TriadmtHsp
Hom=samtH=p
DicdimtHsp
TrivamtHsp
MNasegrmtH=p
TrybrmtHSD

Ect=imtHsp
PhyinmtHsE
PhatrmtH=sp
ThapsmtH=p
PartemtHsp
PlafamtH=p
ToxgomtHsR
Cryamemtt Hsp
ArathmtHsp
ArathmtHsp
PhyvpamtH=sp
PhypamtHsp
ChlremtH=sp
OstlumtHsg
MicpuHsp70
SaccemtH=p
NeucrmtHsp
DromemtH=p
CasslmtHsSE
TriadmtHsp
HomsamtH=p
DicdimtHsp
TrivamtHsp
HNasgrmtHsE
TrykrmtHsp

EctsimtH=p
PhyinmtHsp
FPhatrmtH=sp
ThapsmtHSE
PartemtH=p
PlafamtH=p
ToxgomtHsp
CrramemttH=p
ArathmtHsE
ArathmtHsp
PhvpamtH=p
PhypamtHsp
ChlremtH=p
OstlumtHsp
MicpuHsp70
SaccemtH=p
HNeucrmtHsp
DromemtH=p
CasslmtH=p
TriadmtHsp
HomsamtH=p
DicdimtHsE
TrivamtHsp
MNasegrmtH=p
TrybrmtHsp

NLEE LT
N, PF T TAD
NLEEFTE
N, PF T TAD
LEFIT
N, PF T TAD
MLEFTE
ML EPE I DAL

ﬁﬁt*ﬁﬁt*ﬁﬁt*ﬁt*ﬁﬁ [l ol ol

66L6DVtPLSLGIET6G96f

mtHsp70

EREETHNEEPT
LPIIHEETuaEL“
LRETHNEPT

LETTHNE PTAA
ERETMNEEPT

INEPT
THEPTALSET,
THEPT
TIMEPTALS
THEPT

2
QGEReﬁa ANl 6g F & G&ePpap4c Pqﬁev

FdaDalgs

300
262
=293
=293
28z
=294
260
254
304
z09
303
307
2328
302
359
=283
164
06
=285
2654
206
=283
277
280
280

4271
383
414
4714
403
415
451
385
425
430
424
428
357
423
4531
404
285
427
406
355
427
404
398
4071
401

543
505
536
536
525
537
a03
507
547
552
546
550
479
545
a03
526
389
549
528
477
549
5286
520
523
523
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Stramenopiles
Opisthokonts Plantae Alveolates

Excavata

Ect=iMgel
PhatrMgel_
ThapsMgel
PhyinMgel
ParteMgel
FlafaMgel_
ToxgoMgel
CyameMgel
ChlreMgel
OstluMgel
MicpuMgel
ArathMgel-
ArathMgel-
PhypaMgel-
PhypaMgel-
PicsiMgel
SacceMgel_
NeucrMgel
TriadMgel
HomzalMgel
DromeRoel
CagelMgel
DicdiMgel
NaegriMgel
TrivaMgel
TrybrMgel

Ect=iMgel
PhatrMgel_
ThapsMgel
PhyinMgel
ParteMgel
FlafaMgel_
ToxgoMgel
CyameMgel
ChlreMgel
OstluMgel
MicpuMgel
ArathMgel-
ArathMgel-
PhypaMgel-
PhypaMgel-
PicsiMgel
SacceMgel_
NeucrMgel
TriadMgel
HomzalMgel
DromeRoel
CagelMgel
DicdiMgel
NaegriMgel
TrivaMgel
TrybrMgel

Mgel
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Stramenopiles
Alveolates

Plantae

Opisthokonts

Excavata

EctsiTim=2
PhatrTim==
ThapsTim22
PhywinTim22
PhyinTim22
ParteTimz=2
PlafaTim=2=
ToxgoTim=22
CyvamneTim22
CyaneTim22
OostluTim=22
MicpuTim=Zz=
ChlreTim=z2
ChlreTim=22
ArathTim=22
ArathTim=22
ArathTim=22
PhypaTim=Zz
PhypaTimzZ2
PhyvpaTim22
PicsiTim=22
PicsiTim=22
SacceTim==
NeuorTim==
CasslTim=22
DromeTim=22
HomsaTimZ22

DicdiTim=zz
NasgrTimZ=
TryvbrTim=22

EctsiTinz22
PhatrTim=22
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