
26   VPGGTGSRHLASRYLVAHDCQRRLRESLREEH---------------ALVLDFASTIHKHASGGSGSGATLAGAHGSGGPATSVGM----PMAAGGAAGPMFQPAAFGGM----------------------------------QAPPMFGQRGMAGPFGQAAPLLHAP 
27   -----GQLQQALAAHERLLAAGAAW----------------------PRQLTMHAQAAAALEVLDVAQGLDSLAEHEFHLIMDFGLLHSNVLGQFQMAMINAEAAPFVPN----------------------------------FLEIARRELRLAAESGRLIS----- 
28   YLRGLLGVRDSTPALIVLAETGQLPLPAYWTLQVARFVSNLQAMGGERVARLAMLDSVALAADTDTGLPLARQPWAAQVSRVLAAAGAPCDLTADEGVAIPELAEALLERHVASYTHASVKVQRYIEDVWGGSISAEAYTPASFLCDVPERRRRVRAASASASNEALAE 
6    ATENSATNPEAEMRLVQL--VASAW--LRSSL---------------VCIFQPLTQLRLKGLNLETNTYSEP-SEQ-HWMEVIKFM----TVSPQQIAEMDNLFHSYNLL----------------------------------HGSFRAELQDTQRELGALVGAQDQQ 
29   -----------AEGVRVI---------------------------------------ELISKDPSSFSTVDSATEAARWAQCLHVM----HLAPEQQE----AMSLMLPH----------------------------------SSKNPSEDNTVEGRMQNMSQAG--- 
35   ---------------------------------------------------------ARKKLTADALMLQGSSPAA----------------------TLVDFMSIGAGT----------------------------------LAGAATEQDVLDRTGQLT------- 
36   ---------------------------------------------------------QRKKLTADALVLQGSSPVA----------------------TLIDFLSIGTGL------------------------------------LSTDDEAAVVDRGGQQS------ 
30   --------------------------------------------------------------------------------RKSKVM----QQLADELSSDLLSLELSQDG----------------------------------STEVLAEEDSAGDEEEGGGGGG--- 
31   -------------------------------------------------------------------------GVS-RWVRRLQEY----ALQPTEG------------------------------------------------------------------------ 
37   ---------------------------------------------------------ERQRIGAKLAGVGQP-----------------------------FARTGLKGD----------------------------------DSPPSDESTRGDGTSPIVA------ 
32   ------------------------------------------------------------------------------------------------------QRSAHLAL----------------------------------MRRIYQQRQQLNMQAMSLM------ 
3    YDSAAAAAASSSGPLARLRDQMASFRNVLRYL---------------GLVNEAACKFVDTNLTGKPGAPEPG-----HWLRVIQEL----HLSPQQLADAAALQSCWQDW----------------------------------LSRIHVERRDIAAALDQLLSVNRYG 
SAK1 AARAAAAAPATTPAVAVLRRQMGLFRALVRYL---------------NLTNDEVCK---FADTTLSGEAAAPEPE--HWLRVAAGL----GLSDRQLGDCAALHAYCTDW----------------------------------LGRIHGERRALAGTLDQLLTSGAGG 
9    LLPEAEAQPK-SEAARRAEQLGREAMYIGSCL---------------AAGIPRHTR-TLYCLKLQESGPEHSRAPAQLWAAITLHL----NLSPTQRQEIIRRRKAFLTA----------------------------------MAELLRRRRAIQGSLPATDNLPEGS 
7    HPPGQALPPQVVARITSV--TASMS-ELVHKV---------------AMISPLNVK-RLLATNMEVHAMVPV-PET-HWARVLLAL----GLSERQRKDLLGARERFLTK----------------------------------FEAVLQERAALISSLSQQAIPRSRV 
1    HGPS---STQ-QARLERF--LERIF-VYMDQV---------------VLLSPNCFV-QSMYVNLETGQHERP-PDE-FWCALGASL----NLTPQQLEEVLMARDMHEMN----------------------------------VAPVAEERVRLTSELSASLSAA--- 
25   LGPG---SPH-AARLDRY--IGRMM-DYMDRI---------------TLLSPQCWF-QSMYINAETMEPERP-TDG-FWMAIGKYA----NFSYEQLEEIENLAKAHNAS----------------------------------MAPVVQERARLASELSSHISTT--- 
13   RPNEMYIKRL-DEAFGKL--RQAEH-----EL---------------DLAHPELVC-NMRQVNMETGVEEVP-PDS-FWTLVASGM----RLTPAQVADCRTALTLYRER----------------------------------MEVVMAERRSLADQLASCMGALHLA 
17   RPNELYVKRV-EEAFARL--KAAAV-----YG---------------CAKHPELIC-NMRQVNMETGVEEVP-PDS-FWTLVASGM----RLTPAQVADCRTALTLYRER----------------------------------MEVVMAERRSLADQLASCMGALHLA 
23   RPSELYLRKI-DAAFERVCEEGARI-----WY---------------PLGLPDVIC-GAYQLNVDTGRPETP-PDS-HWKEVAEGM----GVTQQQVSACRAALALYRER----------------------------------MEVVMAERSRLTERLADSMAAAEQA 
20   RPAEEFLQRM-EAAFDRL--KGRVV-----EL---------------GLPHSELVS-NMDQRNLDTGTAAAP-PYS-FWRVVVERL----NCNTAQVSACRAALALYRER----------------------------------MEVVMQQRRQLAERLAASMQSLQLA 
22   RPRDHWLRQL-DVACTQL--KTRVV-----QL---------------GLKHPELIADDMPQLNLDTGRLQEP-PEG-HWRPVALAM----RATPAQVSACRAALALYRER----------------------------------MEVVMAERSRLTERLADSMAGLRLG 
2    RPHD----PGPQLKLAQL--YEQQLTPTFRAI---------------RLDYPFFLS-ELMYLNFETGERGEPPPDS-FWVPVVQGL----RFSPEQIADAVAALALYKER----------------------------------TAKALEERRILVAKLDSVLAADRRR 
24   RPQD---PGP-ELKLLRM--RQQLM-PKMHAL---------------RQEYPCLSK-AVFMYNLETGEREGA-PVS-HWAAVARSM----ALSPDQLAACLAALTIYRER----------------------------------AAPALAERERLANEVVAGLRAVCGG 
15   RPHD-------PRPAMKLAALRDSTIPVCRAM---------------RMDYPGLLL-DVSRLNLETGQPEDP-PRD-HWVAVASGL----RLSEQQRAECLGALRLYRER----------------------------------VGPALQERKSLAQQMSAALGGAAAA 
14   RPHD---PTP-AMKLGQL--QDENW-PLLCAM---------------WRHYPSLLK-DVCRRNMDTGRLEDP-PPG-HWAAVVRGL----RPTPEQRAACVAALDLYRER----------------------------------MGPALQERKSLAHQMSAALAQAEGQ 
16   RPHD---PTP-ALKLMQL--KDRNL-PLLRAM---------------WREQPSLLI-DVARRNLDTGRLEDP-PPQ-HWAAVVRGL----HMTAEQKAACLGALDLYRER----------------------------------VGPALQERKSLAHQMSAALALAEGQ 
11   PPPE---VVERMQELVQR--ELLLL-YIRAAL---------------TNMSSVKRF-VANYKVEEMRMHLGDEGVG-MWRTVALAL----QLSPEQSDSTTKLWRSFRTK----------------------------------LAELFASRQTCHAGIADSMPSGVMG 
10   AYAD---DPS-SEGFQRM--EQLVR-GHQNAV---------------LQLTRQDPK-HITKLTQELKKRTPPKSQE-LWRKCVDVM----KLDKEQKRRLVGLRNELFER----------------------------------MESIIEQRRRIITHLEA-------- 
33   ------------------------------------------------------------------------------------------------------LRAIFLRR----------------------------------MTKVMEERRGILAKLQMVNIPDRMM 
34   ---------------------------------------------------------QLSEVLYEGGAV---------------------QLSAQQLDRVAAARANFLQR----------------------------------IQEVCAERRLIFDRLQAIQVPTTLR 
5    CDPTNPIVQQVTASVERMGHLLKHL----------------------VLLNSPLMK-QLLLLNLENMQPAAP-AES-HWDAVVASL----QLGAEQRADILAVLDLYYGL----------------------------------LDKPSAAAASTHHRSSTPSPAPAPA 
12   CDSD---NPI-VQKVTAA--VERMG-HMLKHL---------------VLLNSQLMR-QLLSMNLETGQPAAP-PVG-HWDTVVGSL----QLTPQQAADITAVYDLYRGL----------------------------------IAKVYDERRLILTALGHTPSPGGMG 
4    NGQD---ERA-AASVLQL--AGEAT-HMLKHA---------------SLLAPDTLM-VVTQTHLETEVLTAP-DPS-HWHAVVRTL----ELSPDQIRELRAVFRLVSDI----------------------------------MSAVLAERKAINMRLAEGVHLHDSV 
18   DPRD---EAA-AAQLAAA--AAQAA-YLIKGA---------------SLLAPDTLA-TAMQIHLESEAPGAP-EPG-HWLPVVRTL----ELSPQQEAELRAVWGLYSGV----------------------------------MRAVVAERGGIMATLATGV--HGST 
8    NPAD---EAA-AHQIKKL--AAKIG-SLCRRI---------------SVLAPDTMI-AVSQTHLETDTLMAP-DPG-FWAQVVQAL----RLTEEQLREMCAVYELFSGI----------------------------------MGRILAERRAIQAKLSAGLQTDPRS 
21   NPAD---EAA-AEAIRAV--LARLS-ALYRTA---------------SVLSPETVA-VMLQTHMETREVVSA-PAG-HWTAVLQKL----DLSPQQVAELGAMWGLFRGL----------------------------------MDKITQERRDLNARLSQGLAQQEQK 
 
 
26   GGGSDAMNNQ----------------------------------------VGHTGHSGMHLQLLTTGGSGCLAGPPGMSHLSAAGSGRAG-FMCEL---------AGSGQA-VPISPNMAALSTANDA---------------------------------------- 
27   --------------------------------------------------SGGASLTFKEIEKLAPGEEQEEEEEEEEEELQAPAGAPAA-VAGPS------DRAAAEALV-REAVAGIRRDAAAPGTQAC------------------------------------- 
28   VHRMTEYQMANMWAASTQASRT----------------------------PLEFVRSTTRLTEATGLVMQTAS-AQHAAYCELLIAIFYA-LTFPV------QRPQLFVLS-WPYFPQLELLGRAAALELGLD----------------------------------- 
6    ADASRKMC------------------------------------------SGEGLTLVLQQTALLKRVRNILQ-KTHLLYSSTIGVAAMR-ILKPK------ELEASSTTS-SSSSSS-------------------------------------------------- 
29   --------------------------------------------------YLHVAKSSAELGDVLDKIKDNLR-REQRAVMDLNCQLISK-ILTPL------QGAHYMLKA-YPQHCDALALSNTLAKHLGRE----------------------------------- 
35   --------------------------------------------------LTGFAAHACRVESVIRDLRTNIS-AEQLQNFVLVSEVVDE-VLTPL------QTCIICAKW-GSGCPDMLAVTRAITVQTMEL----------------------------------- 
36   --------------------------------------------------LTGFAQHACKVEGVINALRQSIG-AEQMLNFSLVSTVVTK-VLTPL------QTCFVCASWDSDGCPDMLAISRAITVQSMEK----------------------------------- 
30   --------------------------------------------------VQRQPSANAKAQQAKDELDRLVQ-LEYWLKFDFTGCVRK--LLPAQ------QQALCMVHS-WPFYPDQKQIEGAIKEKAGPL----------------------------------- 
31   --------------------------------------------------LVTNANSSLELLEITSHIAGAVQ-EEYVATMEFVAEQAL--ATTPI------QKAYINHAS-APFLPDIVAIDYNILLMDSQQ----------------------------------- 
37   --------------------------------------------------ETTQGEAFVDTIAVAEALRESVT-RELELKMRSHPTLVLK-TLSPR------TSAAIIVSS-YPFLPDAVAVASLMKTWRDDG----------------------------------- 
32   -------------------------------------------------------------------------------------------LLGPS------SMMPSSDSA-AAGTGNAVVRAASSAQA--------------------------------------- 
3    AT------------------------------------------------YFESVGRYGTDRDVIHKMHANVM-RERILLVLTGEVFCCH-ILTDI------QWARAIVKS-YPYILDVRELVCAASQL--------------------------------------- 
SAK1 LYGGRYGAAY----------------------------------------RERTDGRYGTDRDVIHAIHANVM-REKVVHVIVAEVLCCY-ILTDL------QWARAVVHS-QPYLWDSRELVRAAAHM--------------------------------------- 
9    --------------------------------------------------IAGLSTDYLRTADAVERMQHNLE-KDHSLVRRFTGGIVHQ-VWTPL------QFARALVQS-FPWTPDPLSIANCVAEA--------------------------------------- 
7    --------------------------------------------------YADICSASLAAHEAADRLRGNLQ-REHNINMEFVVFVFKG-VMDLL------QG------------PEKMQVLRKSRRR--------------------------------------- 
1    ------LSQHPVS-------------------------------------SSDVIQTLSEVDEVAERLRRNVI-REHQAQMDVGDFLCMG-VLSPV------QVARIMAAS-YPYIPDGVAVLHACGVG--------------------------------------- 
25   ------TAGPAATE------------------------------------SAHGISALTAVDALTDQLKRNVL-REQQSHLDATDFLCWS-VLTPL------QVSRIISAS-YPYMPDGVAIMHACRAL--------------------------------------- 
13   E-----AEGRAAPG------------------------------------SMQRERLTLEAEEVAAALHANVT-AEGHTTGLARDLLRSD-LFTSM------QCARGSMLS-YPYYPDALAMVAAVVAN--------------------------------------- 
17   E-----AEGRAAPG------------------------------------SMQRERLTLEAEEVAAALDTNVA-AEGHTTMLARDLLNST-LLTKM------QCARISVLS-YPYFPDALALLTAAVDI--------------------------------------- 
23   AEAPCASPCELP-G------------------------------------SAHFQRVGVEAAAAAEALNANVA-AEGRATRLAREFLRSN-ILTSL------QRARCAALS-YPFYPDALAILAAMASL--------------------------------------- 
20   QG----QEGQLR-S------------------------------------SHHLEKTSVEAEAAAAELDANVA-AEGHAMRLARELLRSD-IFTPL------QRARISVLS-YPYFPDALAIVATIAGE--------------------------------------- 
22   TE----HEGWLQVA------------------------------------ASNVEKTSVEAAAAAAGLDENVA-AEGRATKIAKDLLSSD-MFTPL------QCARGSVAS-YPYFPDALAIITEVARL--------------------------------------- 
2    SPWEEGPGANQGQSG-----------------------------------PLKCCDVLLELDYLTAQLYRNVM-NQGGALEAVKDFMGSN-LFSLV------QVVRGSVLS-YPYFPDAIAILNCLSTM--------------------------------------- 
24   GSAAAAAAAEPAA-------------------------------------VEATPEAVLRLCEGTEVLSRNIG-AEGQAIDIVKDFLSNG-VMSVV------QLARIAVLS-YPWFPDALALLTTLEEL--------------------------------------- 
15   SGCSGAAAGTSGTATNAGGGAAGCVLRQGLP-------------------GSARPDLVLELNQVADSLHRNVT-AEGQALEIVKDFLSNG-VFDVV------QMHRCSVLS-HPWFPDVLSVLGALEEL--------------------------------------- 
14   RNAATAAAVGAETGQPTHQVLGRLGGWSPDGVPGANDSASGCSSSGGGGCSSGGKDVTLEFMSAAQSLQRNVA-TETHCMGVVYDFLGAG-VFGVV------QMKRMSVLS-HPFFPDILAVLTAVEDM--------------------------------------- 
16   RNAATAAAAVAETGQPTHQVPGRLAGWSPGGVASAGDSANGCSS------GSRSIDMTLEFMSAAESLQRNVG-AEGTVLGVIRDFLTNG-VFDEV------QMKRVAVLS-HPFFPDALSVLTAVEEL--------------------------------------- 
11   QDFAV---------------------------------------------------QYLRACEQMDTLKKNLR-QEHVLIHDFLSTFYTQ-TLTPL------QMARCVVRS-FPWYPDIPAITTWMAAQ--------------------------------------- 
10   -------------------------------------------------------------LQASDELKESLE-LEHKEVSQFVSAFHASDILTPL------QAARSTIEA-YPYMQDVFGIIETIAAEEGEQSQGSFMASLMGQRNNGSLMPVDSAFRMVSSVPPPL 
33   A-------------------------------------------------LQSVISETLKVNECTSELKANLQ-EEHLAGMEFIGTVFKT-ILSPL------QKARAIVQS-YPFYPDVYQIATVLALEKGGP----------------------------------- 
34   A-------------------------------------------------MQQATASWLQVHEATADLSANMT-QEHCVCMSFVRDAFGY-VLSPQQARGASQKGVAVVRS-YPYFPEMYSIGTAALQAAGSL----------------------------------- 
5    L-------------------------------------------------LAVGRQEFAAEMELTERLHSNLA-KEHSAHTLLSCFFFGK-VLAPP------QFAKVAVYS-YPFFPDCLAVASAVARS--------------------------------------- 
12   TGCPLEGSAASFLQQLQAGMAGGGGGGGRPLVGGDARE-------------GIERTDLAADMELIDKLAANMN-KEHSARTLLCCFFFGK-VLAPP------QFAKVAVYS-YPFFPDSLAVATAVARS--------------------------------------- 
4    ADIRV----------------------------------------------AMKHLTVSPECEVLQALQRSMR-REKAAHLLLRGFLFGR-TLSVL------QFVKAAVYS-YPWMPDAAAIVATVVEQ--------------------------------------- 
18   QDIVR----------------------------------------------MMSQMTVSPECEVMQTLQRNMR-REKSAHLLLRGYLYGH-TLTTL------QFVKASVYS-YPWLPDATAIVAVVAEQ--------------------------------------- 
8    ---------------------------------------------------MAVEMHVPPEGEVLPVLERSLR-KESAAHLLVRSFLFGR-TLSIV------QFCRAALHS-YPFFPNATGLAAAAAGV--------------------------------------- 
21   EAQRAAANAAASAAAAASGSGGAAAADGGPFRRQSSSSGVGGGGGGA---VLHHQLEVPPEAEVLPALSRNLR-KESAAHLLLRGFMFGR-LLSIL------QAARVMVHS-YPWFPNATALTAAAAGA--------------------------------------- 

 
Figure 5-figure supplement 2 Multiple sequence alignment of SAK1 domains
The SAK1 domains of 37 chlorophyte proteins were aligned by MUSCLE (phylogeny.fr). Protein identities are as shown in Fig. 5-figure supplement 1. Star 
indicates a relatively conserved residue within the SAK1 domain that was predicted to be a possible phosphorylation site (Fig. 5-figure supplement 4).


