
Figure S1. Alignment of Rai1/Dxo1/DXO family members from the Saccharomycotina (budding 
yeasts), together with Schizosaccharomyces pombe and human. Motifs from figure 1B are highlighted 
in the consensus line. Proteins encoded by duplicated genes are named Rai1 or Dxo1 based on their 
similarity to these motifs.  
 
 
SaccerDxo1     1 MST----------EQDAVLGLAKDLEGINLLTVPNLERGHQSKLCKEKTTSDSSSSRKPSQQRDNYRKRRPKLICIPYTSFLHTG-------------MHNFLTKPPRDI 
SacmikDx01     1 MPT----------EHDAVVRLTKELDGINLHSAPDIVREHQKKSFNWKTNSVSSLGNMSLQQSENHINGHPKFTRVSYTSFSHSG-------------MHKFPAKPPRDI 
SackudDxo1     1 MST----------EDDPIARLTKNLESTNLNIVPDLVKGHQKRSSEGRSISITSSVKPPSPQKDDYWNRCSRFKCVPYTSFVHTS-------------IHDLSRKPPGDI 
SacuvaDxo1     1 MSP----------EQDGVVKLAKDLEGINLRDVPNPVNEHRKKSSKRKIIPISSLKRPSSQQKNDYLEEISEFTRVPYSSFLHTS-------------IRNFPTKPPPDI 
CanglaDxo1     1 -----------------MEEVVNQLEALSLSNDKRRVKGQRKGK---------------KKKHGNSRARDDHTVVIR-GNKQRLK-------------TSHH--KNMPQF 
NaucasDxo1     1 --------------------------MKKTGQELMPL------------------------HTTVQSQKQAPITRVPFGEFSHSS-------------ISLFPTCT-QPF 
NaudaiDxo1     1 MTT----------S-------TKPYDFTNLSRELNAVK--------------------EETNASKEVITAPPITTIPFKQFKHCS-------------ISTYPKTP-SSF 
TetblaDxo1     1 MTN-----------------LEDNFSKMSLDGN-------DKNSHNIHKLPVCSHS---------LPGKKYQGGSIRFNSFVKPS-------------KTHF-----SDL 
TetphaDxo1     1 MENANEGKNNTSLPEDNACILVEGLEKLSIDGTTNVSRK-------------NKAKKGKDKKKSRGKYSDDIIARIPFKHFSYSN-------------AHIGKSQ--PNI 
VanpolDxo1     1 -----------------------------MDEHINDV---QTQLSNLKI-GEDNPSR--KVKQNKSRPKKNVINIIPFHRFVHSN-------------ARSFPQKT-KDL 
ZygrouDxo1     1 ------------------------------------------------------------MSHSKCSRNRAQLPSVPFNQFQHSS-------------AFRFPSEP-RNL 
TordelDxo1     1 MSK----------TSDSST--ASSLEVHLLGNKLNSL-------------GLQDSPHGPSKQR-RKQQSGKRTVCIPFSKFEHSD-------------LDYFPDDT-ADF 
KlulacDxo1     1 MTTVSCDK-----DENKVDQLGESLSQLRI-----------------------------STRKNNKPSQKKGSLVLSCKKFPHVS-------------VNYVVDKT-PKL 
LackluDxo1     1 MTI----------PTDE---LTADISKLSL-------------------------------------QH-GSQNTANCKGFVHSN-------------VSHFPSVP-CKF 
LactheDxo1a    1 --------------------MQKLFEKLSL-------------------------------------EDLPDEACVSCRGFERAS-------------ISHFPAEP-LHF 
LactheDxo1b    1 -------------------------------------------------------------------------------MP---P---------------KTKA---KVL 
Hanosmdxo1     1 MS--------------SVDDLLLDVSKLSLTEDGHAK----------------------------KELHATESLLASFKQYDPEK-------------SRTYLESQ-PVL 
CanalbDxo1     1 ------------------------------------------------------------------------MERIPLSVFEKFNNQELLSDVPEDRFISKSLQSP-EIF 
CandubDxo1     1 ------------------------------------------------------------------------MDRIPLSVFEKLNNQDLCSDVPEDRFVSKCLRSQ-ETF 
CanparDxo1     1 -----------------------------------------------------------------------MLDKLRLSLFENIVNGS---EIVEDEVLNEFLNVP---Y 
Lypsta         1 ----------------------------------MAGRPHFQS---------TPWTNGTPQ----VSSHGQRQQAPALSLPI--S---------------SARIRG-PAM 
Yarlip         1 -----------------------------------------------------------------------------MSSFS------------------TTERLA-AKL 
Ogapol         1 -------------------------------------------------------------------------MEFSKVYPL------------------QSRAQD-ASV 
Wiccif         1 -------------------------------------------------------------------------MSSSKLLPL------------------NSRAAT-TAL 
Cybjad         1 -------------------------------------------------------------------------MSGVKLFPL------------------NSRADT-TAL 
Kompha         1 -------------------------------------------------------------------------MSKEKILPL------------------AARSKK-AML 
Metbis         1 ---------------------------------------------------------------------------MNHTLPL------------------STRAET-TAL 
Canlus         1 ---------------------------------------------------------------------------MLKLLPL------------------SARSDS-TAL 
Canaur         1 ---------------------------------------------------------------------------MIKTFKL------------------NSRSET-SSL 
SaccerRai1     1 -------------------------------------------------------------------------MGVSANLFV------------------KQRGST-TAL 
SacmicRai1     1 -------------------------------------------------------------------------MGVSANLFV------------------KQRGST-TAL 
SackudRai1     1 -------------------------------------------------------------------------MGISANLFI------------------KQRGST-TAL 
SacuvaRai1     1 -------------------------------------------------------------------------MGVSANLFV------------------KQRGST-TAL 
CanglaRai1     1 -------------------------------------------------------------------------MGISANLFV------------------NQKGTT-TAL 
NaucasRai1     1 -------------------------------------------------------------------------MAITANLFV------------------NQKGTT-TSL 
NaudaiRai1     1 -------------------------------------------------------------------------MAITANLFV------------------NQKGST-TSL 
TetblaRai1     1 -------------------------------------------------------------------------MKQTANLFV------------------KQRSQT-TTL 
TetphaRai1     1 -------------------------------------------------------------------------MAITSNLFV------------------KETGST-ITL 
VanpolRai1     1 -------------------------------------------------------------------------MAVTSNLFV------------------KQKGNT-TSL 
ZygrouRai1     1 -------------------------------------------------------------------------MVVTSNLFV------------------KQKGTT-TAL 
TordelRai1     1 -------------------------------------------------------------------------MGKTYNLFV------------------KQKGTT-TAL 
KlulacRai1     1 -------------------------------------------------------------------------MVLSSSLFV------------------QKRSTT-TAL 
ErecymRai1     1 -------------------------------------------------------------------------MPLNANLFI------------------KKRSGT-TAL 
LackluRai1     1 -------------------------------------------------------------------------MGLSANLFV------------------KKKGST-TAL 
LactheRai1     1 -------------------------------------------------------------------------MGLSADLFV------------------QKRSAA-SSL 
HanosmRai1     1 --------------------------------------------------------------------------MMIKPLFI------------------RERSNV-TAL 
CanalbRai1     1 ---------------------------------------------------------------------------MAKSLPL------------------NSRSKT-TAL 
CandubRai1     1 ---------------------------------------------------------------------------MEKSLPL------------------NSRSKT-TAL 
CanparRai1     1 ---------------------------------------------------------------------------MSKTFPI------------------TSRAKT-TAL 
schpomRai1     1 -------------------------------------------------------------------------MLREFS-FY--D---------------VPPAHV-PPV 
homsapDxo      1 ----------------------------------MDPRGT---------------KRGAEKTE--VAEPRNKLPRPAPSLPTDPA---------------LYSGPF-PFY 
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SaccerDxo1    88 FHES--KEVALF--------------TNGR-AYTIL--RK-----DLIPNLKESIAELYE--SSL--LEAKKRK-----------VPYLGHDLFANIDEFVPMT---ISE 
SacmikDx01    88 FHES--KEVALF--------------TNGQ-AYTTV--RK-----DILPNLKGDIAELCE--RSL--LDARERK-----------LPYLGHDLFANIGQFVPMT---ISE 
SackudDxo1    88 FQDS--KEVALF--------------TNYQ-AYTTA--RK-----DLIPSLRDGITELYE--SSL--LEARRRK-----------VPYLGHDLFANIDQFVPMT---ISE 
SacuvaDxo1    88 FYES--KEVALF--------------TDNQ-LYVAA--RK-----DVIPNLKEDISHLYE--SPL--LEARKLK-----------TLYLGLDLFANIDELVPMT---ISE 
CanglaDxo1    63 YDSA--KTLGIF--------------HDHK-LYEMN--RM-----DLFPQLKDPIAHIAK--STP--AEKTQLV-----------RPFLGISLYENHDKYSPMT---AKE 
NaucasDxo1    47 YESS--NQVALY--------------HNHK-LYPAS--QY-----DIIPHLKNDIAQLPK--KSA--SEARTLK-----------RSYLGSDLYDGFETFVPMS---AKD 
NaudaiDxo1    60 FETS--KDVALY--------------HNKQ-LYSSD--DT-----NLIPQLEPAIAKLANPSCSL--NEARDLK-----------LPYLGSDLYDGYESFIPMD---PDE 
TetblaDxo1    60 YRTS--KEVATY--------------HLGN-LNINT--DPTIEHTKGVPCLKDDICQIAG--KSL--LDSKKYK-----------AKYIGADLFKDYEKYHAME---KEP 
TetphaDxo1    83 FQEA--KGVALY--------------YDKR-ITKITNNEAELINESNPPFLTKDISNLSE--ISL--LDSKKFK-----------LPYMGYNLYDEIEKFGPMD---STL 
VanpolDxo1    62 FLES--KTVAFF--------------QKDQ-LFINV--ED-----AALPLLKKDIANISG--KSV--LNSKKYK-----------LPYLGSDLYASTDKYGPLP---EDV 
ZygrouDxo1    37 FTKY--KEASYY--------------YGGQ-LHDSI--SD-----SIG---------LKSPGNKLSHDRSCSNK-----------RDFLGSDLYQGWEDFLPLS---PEI 
TordelDxo1    71 FEGC--EEVATY--------------QNGY-LFMKDSSKK-----PLYPCLQMFAALIAE-------NRGPKNK-----------LPYIGCDLYQGHERYKPLP---SSE 
KlulacDxo1    63 LTDC--KEVHNC--------------S-----YIINDATLLWNEASRKPRLRPEVCTYIK--DSK--WENKAVK-----------DSFIGIDLTKGYDDYVPLD---RNV 
LackluDxo1    46 FQES--REIGTF--------------TRMV-----SSGKYLFDDKLGLRPLKDDICEYIH--NPA--KNASKIK-----------TQYLGYDLLNGFEDYIPLS---EDE 
LactheDxo1a   40 FDEV--KEIGTM--------------THWI-----DSDKFELGRKQSAPHLKKDLGLFTI--TK-----KLAKT-----------NSYVGHDLLEHYDDFQPLT---PNQ 
LactheDxo1b   11 RTSPHVKATFRY--------------EENN------D-------ASGNACLKAHKCAAFYDLLTYNDL---HRSFDS-YLEGNDQRPLPMICKPGESKDFGVRV--IPVS 
Hanosmdxo1    55 ---C--KEMELMGSVLKIRKKKDKHCHDYDYQFHLKEGNY-----EGLAVINADLQESFQ-SDRM--KLSKKCL-----------SRYIPSNLENGFQNYVPIS---PYE 
CanalbDxo1    38 STPC--EECTYF--------------TKSN-----NNNILKFDDTTGLNTVLVSYTQQSKKRKQKKTNASSKGR-----------PKIIGSDLTQGFSDFKPES---LKD 
CandubDxo1    38 STPC--KEWTYF--------------TKG-------NNILEFHDTTGLNKVLISFTQPAKKRKQKKPNG-SRNQ-----------PKIIGSDLTEGFSEFKPES---LKD 
CanparDxo1    34 NCDP--EELCYY--------------TKD-------ESTLKFGDISGLHEVKIPFGSKGKTKKK----RVSDKG-----------PVIIGTCLTEGFDKFEQPN---LND 
Lypsta        46 RQ-P--REVTSF--------------SYDN------N-----------------------RSLHFDD-----SSLSYFYLLQDDVTASGGIDLSAGYNVFKKRD--DTI- 
Yarlip        15 KK-P--KEVYSY--------------SIT-------D-----------------------GKVTMDQ-----SQLKYYYLPEETILKA--IDLTKGIENWTQP----NEH 
Ogapol        19 KQ-P--KELISY--------------SRDI------E-----------------------GKYRVDD-----SQLSYFYLPDSQLNVPGGIDL-AGFKDFHAN----GED 
Wiccif        19 KQ-P--KEIASF--------------SRTF------D-----------------------GEYVNDD-----SSLGYYFLPDSDIETN--IDLGAGFKKFKKFD--EAR- 
Cybjad        19 RQ-P--KELYCF--------------SRTF------D-----------------------GEYVNGD-----VCLSYYFLPDSDVDTN--IDLGAGFGKFKKMD--DDK- 
Kompha        19 RQ-P--KQVAYF--------------SRDL------N-----------------------YKTHPDR-----SNLSYYYLPDGDIDNS--IDLSVGSKHFLLG---DSVE 
Metbis        17 KQ-P--KELFSY--------------SRNA------D-----------------------GGWQTDDKEAKLQGLNYFYFPDAYVDKN--ISLQAGLGSFKKIP--DAQN 
Canlus        17 KQ-P--KELFSY--------------SRDE------S-----------------------GEWNIDEHVSKDEALSYYYFPDSYVDQH--MDLQAGFKSFRKIP--EEQN 
Canaur        17 KL-P--KEVFSF--------------SRDL------D-----------------------GEWHTDDAKAKEEALSYYYFPDSYIDRN--YNLGDGFNKFKKIP--EAEN 
SaccerRai1    19 KQ-P--KEIGFY--------------SRTK------D-----------------------EEYLISD----DTNLNYYYLPDAELDRK--LDLSSGFQKFKDYYK-DFED 
SacmicRai1    19 KQ-P--KEIGFY--------------SRTK------D-----------------------EEYLISD----DTNLNYYYLPDAELDRK--LDLSAGFQKFKDYYN-DFED 
SackudRai1    19 KQ-P--KELGFY--------------SRNK------D-----------------------EEYLVSD----DTNLNYYYLPDAELDRK--LDLSAGFQKFKDYYK-DFED 
SacuvaRai1    19 KQ-P--KEIGFY--------------SRTK------D-----------------------EEYLVSD----DTNLNYYYLPDAELDRK--LDLSTGFQKFKDYYK-DFED 
CanglaRai1    19 KQ-P--KEIGYY--------------SRNQ------T-----------------------EEYLVSD----DINLRYYYLPDQEIEHG--IDLSAGASKFRDVAK-DFKD 
NaucasRai1    19 KQ-P--KEISYY--------------SRTQ------E-----------------------DEFLVGD----DSRLSYYYLPNADLDKK--LDLSSGIKKFKDCSK-NMKD 
NaudaiRai1    19 KQ-P--KQFGQY--------------SRTQ------E-----------------------GEFLIND----DSRLNYYYLPDSDLDKY--LDLSSGIKKFKDCSK-QIED 
TetblaRai1    19 KQ-P--KEITCY--------------SRNR------E-----------------------EEYLPKD----DCNLHYYYFPDSYLDNN--VDLSGGAAKFKDFQK-NFKD 
TetphaRai1    19 KK-P--KEITYY--------------SRTS------N-----------------------DEFLVND----DSNLNYYYLPDADLDKG--LDLNGGYKKFKDYYS-EFKD 
VanpolRai1    19 KQ-P--KEISFY--------------SRTP------E-----------------------DEFNVKD----DSRLRYYYLPDAELDMN--LDLCGGIKKFKDHYK-NFQD 
ZygrouRai1    19 KQ-P--KELTFY--------------SRTD------D-----------------------DNFLVED----DVHLQYYYLPDADLEKR--LDLSSGIKKLKDTAS-NFKD 
TordelRai1    19 KQ-P--KELSYY--------------SRTT------N-----------------------EEFLVGN----DANLNYYYLPDAELDNR--LDLSAGVAKMRDTAK-EFKD 
KlulacRai1    19 KQ-P--KELGHY--------------SRTQ------D-----------------------NGFLVND----DSRLAYYYLPDTDLDKK--LDLLSGIKKFKECNT-EEFD 
ErecymRai1    19 KQ-P--KELGYY--------------SKTA------D-----------------------NQFLVQD----DSNLCYYYFPDSCLERN--IDLTGGIKKFRDSMADSNVD 
LackluRai1    19 KQ-P--KELGFY--------------SKTQ------E-----------------------NSFLIDD----DSKLNYYYLPDADLDKN--LDLTGGIKKFRECNGDPSFD 
LactheRai1    19 KQ-P--KELGFY--------------SKTQ------E-----------------------GQFLVND----SSKLSYYYLPDTELERN--LDLCSGIKKFKECFGNPDVD 
HanosmRai1    18 KQ-P--KEIGRY--------------SRKS------YKENVENESXKQNCSTA----GYKSKYYIND----DIFLNYYYLPNDDLDKR-IINLSGGFNKFKNASP---VD 
CanalbRai1    17 KQ-P--RELFSY--------------ARDI------D-----------------------GKYVYDD--P-ENSLSYYYLPDSTIDTG--IDLQGGYSKFKKIP--DEQN 
CandubRai1    17 KQ-P--RELFSY--------------ARDI------D-----------------------GRYVYDD--P-QDSLSYYYLPDSTIDNG--IDLQAGYSKFKKIP--EEQN 
CanparRai1    17 KQ-P--KELFTY--------------TRDI------E-----------------------GEYHYNANQS-HDHLPYYYLPDTKVDTR--IDLQSGFRNFKKIS--EEAN 
schpomRai1    19 SE-P--LEIACY--------------SLSR------D-----------------------RELLLDD-----SKLSYYYPPPLFSDLN------TGFPNRFHPPKSD--- 
homsapDxo     44 RR-P--SELGCF--------------SLDA------Q-----------------------RQYHGDA-----RALRYYSPPPTNGP-GPNFDLRDGYPDRYQPR--DEEV 
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SaccerDxo1   156 LDSVSPCFSYIENWILD---NPGKDFKIGKKFTVVTTRHHIVDLTMHLFNRRNR---------QTSLIVT--YMG--AGLLSFCRNVK-KDSQMSKE------------- 
SacmikDx01   156 LDSILPCISYIENWRLN---NHGEDFKIGRKFTVVTTRHHIVDMTMHLFDRRNK---------KRSLVAT--YMG--AGLISFSRNQK-NDSRMSKE------------- 
SackudDxo1   156 LDSISPCISYVENWKLS---NHGKNFKIGKKFTIVSARHHIVDLTMHRFDRRNK---------RKSLIVT--YMG--AGLISFSRNPK-NDFQMSKE------------- 
SacuvaDxo1   156 LDTIAPCISYIEDWRLN---NSGKPFKIGKKFTVVTTRHHIVDLTMHPFDRRNK---------QKSIIAT--YMG--NGFISLSRNPK-YDHKASKE------------- 
CanglaDxo1   131 LDTTEACSTYLDQYENS----HGQKYGEDRDFVIVTARHHMIDLAILPFSRQFT---------NVNLLCA--YTP--GNLLEISQDPA--DNTNDKV------------- 
NaucasDxo1   115 LDSLEPCMSFIKDWERK---AS-TKYKPGRKFNIVSTRHHIVEMTMKLFTGKTNNYNNTKKVQDYVLNVV--YTGDETGRLLFTKDWS-NTGNSMNE------------- 
NaudaiDxo1   130 LDSIEPCFKYIESWELQ---NK-HDYQLGNKFTIVSARHHIVEMTMCIFN--------KRKMDDFILNVT--YKGGSNGMLLFSRDVN-K---KDDG------------- 
TetblaDxo1   133 LHDPISCFKYIQYYDKKHA-NEKKKYGMDKEFVIITSRHHINDLVLAPFKKISD--------PEVSVLLT--YLG--DNRILLSQDYA-HEPPDWRE------------- 
TetphaDxo1   158 LDSTVPCFEYLRTLKIS---EEDKLYN--TPYTFMTPRHHLTELMMTVYESRESELT------GKSWLFT--RIK--DDLIVISEDLA-KENNPSPQ------------- 
VanpolDxo1   130 LDSPKPCFDFIRHWENE---HRGEHYGAHADYTILSPRHHITEIVMSLFEDEKN--------CSVYLLCT--YLK--NGIILLSKDDASSSSNSNTT------------- 
ZygrouDxo1   100 LDSSRGCYQWINKWEND---NH-TSYSQRSPFVVISPRHYLVELTMQLFQQS-----------KYSILCT--HLGDGKIVLSQVENDK-K----SHQ------------- 
TordelDxo1   138 LDSSIACFEYIKKWERR---KISKSFNSG-KVTIISPRHHVVDLVMALFHDD-----------EVSIICT--NIG--KGKLIFSGDRS-K---EERN------------- 
KlulacDxo1   134 LNSLVILKEAYQRYEKTL---------NPEKTTFVSLRHHIIDIIMCPFLDE-----------PLSLLMT--VQP--DKNILISVDKS-KD--KPNG------------- 
LackluDxo1   117 LNNMDGILNFIGNWEEK----NGKKYGSENKFTIVSNRHHLIDLIMCPFSLE-----------EANLIVT--HLD---GLLIISSDK---SKPKVDS------------- 
LactheDxo1a  108 LEDMSGVFEFLNKWEGD----HGKPYSSGSDFTIVCSRHNLIDLIMAPFSDE-----------DVHFNVK--YIN---GYLHIFPDK---QFQKKDD------------- 
LactheDxo1b   88 NPRLTRLNLAVTQLEF-----------MPETADVFTNRGDLVDIALSFF--------PHFDNNFQKIRHVAHLRH---GRLFIWHDAQRDDT------------------ 
Hanosmdxo1   138 LVSARSFVEFLIKYEQHYKTPLNKSASEKNDFLYVTRRHHLTSLASSLFLSEST---------KM--DLV--LF---DGLLILHE------GRPDFG------------- 
CanalbDxo1   113 IYSLNDIFKSIQYLIQN------KNFT-PQDFKIVTARRHLQKLMTIPIHKQ-----------EVQFNVI--YWK---GMIFFAYDWK--SESTTKV------------- 
CandubDxo1   110 VYSFDDILRSIQYLIHN------KKFN-LDDLKIVTIRRHLQKLMTIPIYKQ-----------EVQFNVI--YWK---GMIFFAYDWK--SESTNNN------------- 
CanparDxo1   103 VYSLEDLFRSLQYLIQS------GELS-RDSLKFLTMRRHLMKLMCIPLNKQ-----------PVSFNVI--YWR---GLIIFAYDWD--EELKLI-------------- 
Lypsta       102 DEHLDGLLLSLVDLEKN--TR------KKTTGDIITWRGIVTKLLCLPY--------SRND--GFELNAV--WFD---RQLFIEEDLPYKLATQRL-------------- 
Yarlip        67 DTHLDTLLESLSKYERE--TG------SKIDAEIITWRGILTKIMTHPY--------DQNE--PIVLNIT--YFD---GHYFIEEDWQSKQQGKKA-------------- 
Ogapol        73 FGEFTGLLAALESYERK--IG------AKTPANIITWRGLMRSLMLLPF--------DNRD--KIVLNIV--VFD---GQLFIQQDFQN--AREAADLE----------- 
Wiccif        73 DGEFDGLLGAIKNYEET--NK------TKVKAHIITWRGIMTKLLTLPY--------NLND--PLDFNVV--YFD---GHLFIQEDKALKTARETK-------------- 
Cybjad        73 DGVFDGFIGGLEDYERR--TG------SKVKADIITFRGIMTQLLILPY--------EQRN--HIDLNVI--YFD---GHIFIQQDKKAKKLHERA-------------- 
Kompha        73 LSKLDPILLALKEIEKE--SG------AKTKDRIITWRGIMRKLLTLPY--------DSEE--DFVLDVV--SFD---GQLFIQFNVPYLKSKDVQ-------------- 
Metbis        77 TADFPLLLRCLQQHEQT--SG------KKVRADIISFRGVMTRLLTLPY--------DLNS--EIHLHVL--AYD---GQIFLKNDDELDLKKRAAEQQ----------- 
Canlus        77 KAHFPSLLAALQQHEQK--TG------KKVAVDIITFRGIMTKLLTLPY--------NNNN--GFRLHVL--AFD---GQLFIRNDDDFDLQARQKERE----------- 
Canaur        77 VPNFASFLKAIKEHEQQ--SG------KKIKVDIVTFRGVMTKLLTLPY--------DTKT--PIHLYVI--AFD---GQLFITPDSEYELKQRAAEDE----------- 
SaccerRai1    76 RCSLRGLLETIESSERH--KG------KKINADIITFRGIARKLISCAF-----DS-PSFN--TVDLRIV--SFN---GQLFIKEVPEAVNAAKASSAT---------EA 
SacmicRai1    76 RCSLRGLLETIESSERH--KG------KKINADVITFRGIARKLISCAF-----DS-PSFN--TVNLRVV--SFN---GQLFIKEVSEAIGASKTSSTV---------SA 
SackudRai1    76 RCSLRGLLETIESSERH--KG------KKINADIITFRGIARKLISCAF-----DS-PAFN--AVNLRII--SFN---GQLFIKEVPDVIDATTAASTP---------GT 
SacuvaRai1    76 RCSLRGLLGTIESSERH--KG------KKVNVDIITFRGIARKLISSAF-----DS-PAFN--AVNLRIV--SFN---GQLFIKEVPEAADVVKPASAA---------GA 
CanglaRai1    76 RCSLKGLLDTLMEYEKK--KN------KKSNVDIITFRGIMSKLIRASM-----EP-PNFN--KVDLRIV--SYD---GQLFIKDVSDYNAATNESNSS---------GV 
NaucasRai1    76 RCTLNGLLDTIMEHEKC--KN------KKIKADIITFRGIIRKLISSAF-----ET-ANFN--PINLRIV--SFD---GQLFIKDMADLNDKKVLN-------------A 
NaudaiRai1    76 RCSLRGLLKTIMINEQR--KD------IPTKADIITFRGVMRKLISAAF-----DT-PEYN--PVDLRIV--SFD---GQIFIKDVTKQ--------------------- 
TetblaRai1    76 RCSLKGLLASLQQYEMN--KN------TKIKADIITFRGIIRKLISAAF-----DS-EQFN--HVDLRVL--VFD---GQIFIKEIPQDEPEL----------------- 
TetphaRai1    76 ASTLHGLLSSLKDYEQK--KN------KKMKVDIVTFRGIIRKLIMSSF-----ETNSKYN--VVDLRIV--LFD---GQLFIKDVSTVNAKPE---------------- 
VanpolRai1    76 PGTLKGLLKTIQAYEEI--KQ------KKVKVDIITFRGVIRKLISSAF-----DS-PKFN--QVNLRIV--LFD---GQIFMKEVPRKEEEPK---------------- 
ZygrouRai1    76 QGTLFGLLQSIQNYEQR--KN------KKIKADIVTFRGIMRKLISAAF-----DT-SNFN--PIDLRIV--SFD---GQLFIKEVPKQEAKP----------------- 
TordelRai1    76 PGTLRGLLATVQSVEEK--KQ------KRTKADIITFRGVIRRLISAAF-----DS-PKFN--KVDLRVV--AFD---GQIFIRDVASKDEELRM--------------- 
KlulacRai1    76 STTLHGLLSTLEEYERR--KS------KKTKVDIITFRGIIRKLISSAF-----DS-SQFN--PVNFRIV--SFD---GQLFIKEVKTDASETSINK------------- 
ErecymRai1    77 HSTLHGLLSTIQKYEER--KE------KKIKADIITFRGVMRKLISCAL-----EN-PKYN--KVSLYVV--SFN---EQLIIKDATKVGQ---PST------------- 
LackluRai1    77 SCTLRALLSTIQSYEQR--KN------KKAKADIITFRGIIRKLISSAF-----DN-PRYN--RVNLRIV--SFD---GQLFIKEVGEPFV---PPK------------- 
LactheRai1    77 ACTLSGLLKTIQAYEER--KN------KKVPADIITFRGIMRKLISAAF-----DS-PKYN--RVDLRVL--SFN---GQLFIREPNQAHP---PPA------------- 
HanosmRai1    93 DLSLHGLLATLIDIESK--KN------KKSKVDVVTMRGIIKSLIMLFNSLGSRNTTASST--DVDLQVV--TFD---GQIFIKKAGSLNSQHQETQEKPSTNESLTRPV 
CanalbRai1    74 LADFNSLLKAIIKYETS--EG------KKISSDIITFREIMTKILSLPY--------NLTD--PIDLYVV--PFD---GQLFIKSDDELDMKRRKEQEV----------- 
CandubRai1    74 LADFNSLLKAIIKYETS--EG------KKISSDIITFRGIMTKILSLPY--------NLTE--PIDLYVV--PFD---GQLFIKSDDELDIKRRKEQDD----------- 
CanparRai1    76 MSDFGPLLDAIVQYERD--END-----GKLGGDVVTFRGIMTRLMSIPY--------YIQD--ALDLVIV--PFD---GQLFMNFNNEIELRRRKEQED----------- 
schpomRai1    69 ----PDPISIVKDVLMT--KG------IQMNSSFLTWRGLITKIMCAPL--------DPRN--HWETYLVMDPTS---GIIMMEERTRS--------------------- 
homsapDxo    100 QERLDHLLCWLLEHRGRLEGGP-----GWLAEAIVTWRGHLTKLLTTPY--------ERQE--GWQLAAS--RFQ---GTLYLSEVETPNARAQRL-------------- 
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SaccerDxo1   236 -----GIYSNDPNMKKICYSGFEFENWVTENSKV------------ADLTGSKCPIFSLVESKLSEEIGLLIRCEMDA-FN--P-------------------------- 
SacmikDx01   236 -----GIYSSDPNMKKICYSGFEFENWVTEGIKA------------ADLNGSKLPVFSVVESKLSEEIGLLIRCEMDA-FN--P-------------------------- 
SackudDxo1   236 -----GIYSSDPNMKKICYSGFEFEHWVTEDIKA------------TDLNGPKHPIFSVVESKLSEDIGLLMRCEIDA-FN--P-------------------------- 
SacuvaDxo1   236 -----GIYSGDPNIKKICHSGFEFENCLTENTKN------------SGSSASKCPVFSIVEGKLSEDIGLLMRCEMDA-FN--P-------------------------- 
CanglaDxo1   209 -----GVNTDNPILKKICFSGFALEDILTESANDE----------------ERNPTFLIVENEIA-NTRLLMRCEIDA-YN--P-------------------------- 
NaucasDxo1   205 -----GIYSKNIILKRICYSGFALEDLMTETTSELE---K----EGEKLTGGEKAVFAVVENKLDDDICILLRCELDA-FN--G-------------------------- 
NaudaiDxo1   209 -----GIYSKDGVVRKISYSGFALEDLLTTNKNDHNAD-N----SDVTLVGGDKAVFAIIENKLNDDISLLLRCEMDS-YN--P-------------------------- 
TetblaDxo1   216 -----N-KQFYNSMRKIVNSGFAFEDLVIKDYTSSKLT-PSLEEQQKKDPSITNNYFSVVENDISPKLTILLRSEMDG-YN--P-------------------------- 
TetphaDxo1   239 -----NHKLQNSFSKKVINSGFTFEELVIENFQE-----------------CHKPYFYISENRLTPKSTFIIRSEMDS-YN--N-------------------------- 
VanpolDxo1   212 -----GLNSSNPMTRKICYSGFAFEDLVLEDIAE-----------------NARPIFSVVESKLTESINLLLRNELDG-YN--N-------------------------- 
ZygrouDxo1   175 -----HTSRNTTMTKKILHSGYALEDLLTRGPRV-----------------EDDPFFAIIEAELDANISLVLRCELDS-YN--E-------------------------- 
TordelDxo1   212 -----GLNSKNSMTRKICYSGFALEDKLTTSHDE-----------------RMGPFYSIVEGKINERLSLLLRCEMDA-YN--P-------------------------- 
KlulacDxo1   204 -----IHETRNSFNKKICYTGFALEDLLIESPTEGH-------------ILEHELYYSIVHGSLNDEIDLLIQAEMDS-IN--T-------------------------- 
LackluDxo1   191 -----GIRSKDTRVRKLCYTGFELENLVTKGKVD--------------SPGMHTCFYSIVENKLTEGVSLLLQAEMDS-YN--P-------------------------- 
LactheDxo1a  182 -----GIYSSESNIRRICYTGFELEDLVTETQPG--------------AP--KSAFYSLVQGKISKNIKLLFKAEMDC-FN--P-------------------------- 
LactheDxo1b  158 --------FGSSKARDGWYSGYKFEDMCRHVWPQNTQTWTALPETNK----DNNPLISLVELPLKKDVSTVMMAEYDL----RLPGAKKPN-----GFVELKCFLPRLGN 
Hanosmdxo1   213 -----GIHSSDHKLAHMCYHGFALENLLSKDTQSD----------------STGHYYVYNKCTLDNGKEILLQAELDAMLN--P-------------------------- 
CanalbDxo1   185 -----E----DPYNKLIQYTGFKFEEVVSEGTR-------------------DSNFYTVVQH-CVDNIPVIYTAEVDCSIDKET-------------------------- 
CandubDxo1   182 -----DDNSSSKYHKLMQYTGFKFEKVLSEGIK-------------------DSNFYTVVQH-CVDNIPVIYTAEIDCSIDKEK-------------------------- 
CanparDxo1   174 ---------PDDYLKLYQYNGFKFEEVVTDHAADE----------------PKSSFHSVTQH-FAGKNMITYSAEIDCAISKMP-------------------------- 
Lypsta       175 ---------PDQRSELMSYWGYKFEQIATIPRQWNECSRQEVESRGQKPVSNVAQYCSVVKTGLGD-VRMVIAGEVDCVWDYKPDPKDNVD------------NDPKLFD 
Yarlip       140 ---------PDEQMKKHIYSGYKFESVALLNEPWFKSSREDIESRFDD-IPNGDQFVSVVRTQIGD-NKILIGGEVDCVFDPCAK------------------------- 
Ogapol       147 KLT------QSDLNKRQIYSGYKFEKIATLSKPWAQCSRKEIEQRNKLPVNNIEQYATVVKTSFGK-TGLVMGAEVDCVFDYKPEDA----------------------- 
Wiccif       146 ---------PTDEHARLMYSGYKFESIATLPKPLAQVSRATIDKNHKKIVSNAEQYCSIVKTGIGK-QRIIIGGEVDCVWDYKPEDS----------------------- 
Cybjad       146 ---------PSVEQQRLMYSGYKFESVATVPKPLNEVSRATIEKRSKKIVNNVEQYCSVVRTGIGK-TRIVLGGEVDCVWDYKPVDS----------------------- 
Kompha       146 ------KQGDTEFHKKLQFSGYKFEKMATLPKPWPECTRKEIDSRAKSKCNNIEQYGAIVRTGISR-IKILIGGEVDCTADYYDEN------------------------ 
Metbis       153 RLGA--DAAKEKHLRTCEYGGYKFEAVATLPRPWAHTPRAAIEKRHKKVVSNYEQYISVVRTGVGR-VKTLLAGEVDCVWDYLPDNA---------------------A- 
Canlus       153 ALSP----DRQRYLDLCEYGGYKFEALATLPKPWAQCNRSTIEKRTKKTVSSYEQYISVVRTGIGK-IKTLLAGEVDCIWDYVPTEK---------------------GD 
Canaur       153 QLKA-SDPEKYQYNKTCEYTGYKFEALTTLPKPWAQCSRGLIEKRAKKTVNNYEQYISVVRTGIGK-VKTLLAGEVDCAWDYIPSEENGAS-----------------KN 
SaccerRai1   156 --------GRNINQDLNVFTGYKFETLATLSNPLQYTPREVIEKRTKRIVSHGDEYISVVRTGVGN-CKLILGAEVDCIFDFKENGR----------------------- 
SacmicRai1   156 --------GNNINQDLSAFTGYKFETLATLSNPLQYTPREVIEKRTKRIVSHGDEYISVVRTGVGS-CKLILGAEVDCIFDFKENGR----------------------- 
SackudRai1   156 --------GHSNDQDLNAFTGYKFETLVTLSNPLQYTPREVIEKRTKRIVSHGDEYISVVRTGVGN-CKLILGAEVDCVFDFKENGK----------------------- 
SacuvaRai1   156 --------VPNNNQELSGFTGYKFETLATLSNPLQYTPREVIEKRTKRIVSHGDEYISVVRTGVGN-CKLILGAEVDCVFDFKENGK----------------------- 
CanglaRai1   156 NSR---QQAGTSRQQIDTYTGYKFEGIATLDKPLPYVEREVIEKRPRKILNNGDEYITVVRTGVGE-CKVVLGAEIDCIFDFKEEGK----------------------- 
NaucasRai1   152 --------KENDHIDLGSYSGYKFETLATLSQPVPYVSRATLDKRSKKICNNGDEYVTVVKTGVGS-AKLVLGAEIDCVFDFKEDGK----------------------- 
NaudaiRai1   144 --------ETQDPIDLNCYTGYKFESLATLSQPLPLVSRTTLEKRPKKISSNGDEYIAVVKTGVGS-SKLVLGAEIDCIFDFKEENK----------------------- 
TetblaRai1   148 ----------VGKAKLNAYSGYKFETLATIPQPLPFVSRELLEKRPKKIVTTGDEYVSVVKTGISN-CRLVLGAEVDCIFDFKESSK----------------------T 
TetphaRai1   150 ------------KVTPLEYTGYKFEALCTLPEPLPYVSRTKLNKRPKKIVSHGDEFVSVVKTGVGN-CKILLGAEVDAIFDFKEKGK----------------------- 
VanpolRai1   149 ----------DGKIAPPVYSGYKFENLVTVSKPIPYTSRTTIEKRPKKIVSNGDEYISVVRTGVGN-CKLMLGAEVDAIFDFKEEDK----------------------- 
ZygrouRai1   148 --------APGSPAQLAWYSGYKFETLATLPQPLPLVSRTTLDKRPKKLVNTGEEYITVVKTGVGN-VKVILGAEVDCIFDFKEEGK----------------------- 
TordelRai1   150 ----------TTESRNAWYTGYKFETVATLSQPLPYVDRETVEKRPKKLVNTGDEYITVVRTGVGN-SKLILGAEVDCIFDFKEEGK----------------------- 
KlulacRai1   152 --------NRESLQARAYYSGYKFEALATLSLPLPLVPRTTLEKRPKKIINNGDQFISMVRTGIGK-CKILIGAEVDCIFDFKEDSD----------------------- 
ErecymRai1   150 --------GTDSIDYRNYYSGYKFETLTTLSKSFSETPRQVLESRPKKIVSNGEQFVTVVRTGIGK-CKLILGAEVDCVFDFKEVGS----------------------- 
LackluRai1   150 --------TTDSIEHRSYYSGYKFESLVTLPKPLGEVSRTTLEKRPKKIVNNGEQYISVVRTGVGK-SKLILGAEVDCVFDFKEDSG----------------------- 
LactheRai1   150 --------NTSSMEYRSYYSGYKFETLSTISKPLPQVTRNSLEKRHKRICCNGDQYITVVRSGVGH-CKLVLGAEVDCVFDFTEDSS----------------------- 
HanosmRai1   188 GSRFSNTTRESQYLKKCEYSGYKFETCATLPRPVSEIPREKLDKRYKKIGTNDEQYNILVKTGIGN-CKMILGAEVDAVFDFKEESQKIGE-----------------VP 
CanalbRai1   150 RMKQTNTVERYDYMKRCEYVGYKFETIATIPKPWSQVSRSQIENRNKKVVNNYEQYLSVIRTGIGN-VKLVLAGEIDCCWDYLPDEQ----------------------N 
CandubRai1   150 RMKQTSTEERYDYLKRCEYIGYKFETIATLPKPWSQVSRNQIENRNKKTVNNYEQYLSVIRTGIGN-VKLVLAGEIDCCWDYLPDER----------------------N 
CanparRai1   153 RLRQTSTKEKYEYVKKCEYSGYKFETVATIPQPWKDVSRKYIDSRHKKPVNNYEQFLSVIKTGIGP-VKLVLAGEIDCCWDYIPEKT----------------------A 
schpomRai1   133 -------ETSYANQDRMCYWGYKFEAISTLPEIWDACSRDQIEQRDNQDVVPDEQYCSIVKINIGK-SKLILAGEVDCIWDKKPCSAKESDVHSDDGTIE---EDASNAE 
homsapDxo    176 --------ARPPLLRELMYMGYKFEQYMCADKPGSS-------PDPSGEVNTNVAFCSVLRSRLGS-HPLLFSGEVDCTDPQAPSTQ----------------------- 
consensus    331               kk  ysGykfE l ti  p     r  le r kklv   d y svvhtglg   klllaaEvDcmfdy                             
 
SaccerDxo1   300 -VSETNTELKCFAPLSMHN----SNHRRKLLKTWVQTGLLPNSDIMIGLRD-SHSGQLLDIQWYSRDLLCKKFNHPGLPT-N-KKELNYNA-QIAVEWCHYCIEAICKLV 
SacmikDx01   300 -VSGANTELKCFAPLSMHN----SNHRRKLLKTWIQTGLSPNSDIMIGLRD-SHSGQLLDIQWYSRDSLCMKFNHSGLPS-N-KRELNYNA-KVAVEWCNHCIKSICELL 
SackudDxo1   300 -VSRTNTELKCFGPLSMHN----SNHRKKLLKTWIQTGLLPNSDIVIGLRD-SHSGQLLDIQWYSRDSLYKKFNHPGLPP-S-KKELNFNA-KVAVEWCNHCIKSICELV 
SacuvaDxo1   300 -VSKTNTELKCFGPLSMQN----SSHRKKLLKTWIQTGLLPNSDIMVGLRD-SYSGQLLDIQWYSRDTLFRKFNHPGLPL-N-KKEMNYNA-KVAVEWCKHCIKSICDLV 
CanglaDxo1   268 -ITSHYTELKCYAKYNFGN----PNHRRKLLKSWIQTGVIPTTDIVIGVRD-TESGCLQDVRCYNRNLLYNKLISKSLPR-C-DSELNYDP-AISVVWYRSLINTLTTTI 
NaucasDxo1   274 -AEKKFTELKCFSPLKMSN----FSHRRKLLKAWVQTGVLPDSDILIGIRD-SSFGELEDVEWYSRDRLRSKINNRNLPE-S-KIDWNFNA-QVATQWSQHCIRSICKLV 
NaudaiDxo1   280 -VNKCFTEMKCFARLKMNN----HNHRRKLLKAWVQTGVIPNSDILIGIRD-PMFGELNDIEWFSRMNLYRQINNRNLPE-A-KLDLNYNA-EIAVQWSQHCIKSICKLV 
TetblaDxo1   290 -LTNSYTELKCFTRLNMGS----PFHRQKLLKTWVQIGQLPNSDLLVGSRD-TQTGLLNDITWFSRDDLVTKCDSYYSPR-L-RFHQNTTP-TNASAWYYHVLSAITSLT 
TetphaDxo1   298 -KTETFTELKCFNKLHLGV----AQHRKKLLKTWFQTGLSPNCDIVIGIRD-TSSGILEDLLWYSRENMYQKLQDPSLPK-F-KNSFDFKP-HIGIQWLNHCIHAIESAF 
VanpolDxo1   271 -VTNMFTELKCFAPLKCMF------SAKEVLKTWVQTGLIPESDIVIGIRD-TQSGLLEDLVWYNRKDLCRTFNNPSLPP-A-PSHFNFNA-NIAVEWLKFTMESIVSLV 
ZygrouDxo1   234 -LTETFTELKCYAPLNMHN----AYHREKLLKTWIQLAISPRCDLLIGVRN-THMGLLQDLQYFTNKELYRKINDRNLPK-S-PKRFNYNA-DLAVQWCQHCIRSICKLV 
TordelDxo1   271 -IFNRYTELKCFTKLNVQD----TAHRRKLLKTWVQIGLIPDSDLIIGTRD-TQVGQLEDLTWYSRGSLYKKFNNPSIAR-N-NKYLNFNA-NIAVEWCFHCIESICDLV 
KlulacDxo1   267 -LTDTYTEIKSSVHFKLGN----TYHRRKLLRMWIQTNLLPKSDLLIGFRN-SYSNELEQLKAYKIQDIYHKINNSSIVGKP-GKFYKFNP-NVANDWFQHIFQVLKQNL 
LackluDxo1   253 -KTDNYVELKCSVNFQLKN----SNHRRKLLRMWIQTGLVPRTDLLVGFRD-PYYNQLDALKPYTRDEIYKKFSTRNLNE-N-RKYYNFNS-TVAVQWSHHVIAKITELV 
LactheDxo1a  242 -AKRSYTEIKCTTGLKVKS----AFHRRKLLRMWVQTSLVPSTDLLIGLRD-PYYHQLSSFECYTRQELYQKFNNRNLSL-L-KKKYNYNA-NISVQWFRHLVKRLCQTI 
LactheDxo1b  247 PDSVRWQELTNAEVLDLLV-NKRSF--MKFFKTCLQSRFSGCENLVYGIRN-KKV-NLVGVRKFHISEVEQKLQEL-------EPRFYYRHYITALTSVGEFISFLFREC 
Hanosmdxo1   274 -TEKVFAELKCTVPLNPYS----SFHAMKLLKMWLQTGFLPNTELVLGIRKRPDMNILRDIKNYKRSDIFNMLKSFNEKNPN-RGSYYHNP-FLACQWLNHVTNSIDRIL 
CanalbDxo1   240 -GLENYIELKTHTKLADDKISTINKLNKKLLSTFIQTKFIDCQHSIIGFRS-TDL-KIASIKKYTQRELAGEINSFPVIL---SDKCSINT-KSIFQWYKLIMNWIISKE 
CandubDxo1   241 -GLENYVELKTHSKLPDDKISTINKLNKKLLSTFIQTKFIDCQHSIVGFRS-TDL-KIASIKKYTQRELASVINSFPVFL---TDKCSINT-KSIFQWYNLVINWIVSKE 
CanparDxo1   232 -GLSNYVELKTHSSLPDDKLKTANKLQRKLMALYCQNKFISCNYSAIGFRT-TDF-RLSSIKKYTQYELVGLLDKLPIFL---SNSCFIKT-KHIFQWYNLVIGWLCQKS 
Lypsta       263 NPLDHYVELKTNRVIQSDR-DASTF-ENKLFKVWAQSFLLGVPKAIIGFRT-EQG-YLQTFEEFETQKIPGIVKKSKYSN----PYTTWDG-VDALAFLAACLQWLKTTI 
Yarlip       214 -GTSRYGELKTSREVHNAK-DGEIL-ERKMNRAWAQSFLLGVKHIIYGYRT-GDH-KLAAVDYFKTEDLPMYAGAS----------STWSG-TDEINFLNAALTKLKDL- 
Ogapol       227 DPLAHYVELKTSRVLDSPQ-AVFSF-ENKLLKFWAQCFLVGIPKIICGFRD-DNL-ILRTVEEYKTEQIPVMIKNNPLPN---RHPTKNKF-MQSLKFFNGLINWINDTI 
Wiccif       223 NPLPHYVELKTSKVISEPK-HSIIF-EKKLFRTWAQCFLLGISKVIYGFRD-DNL-ILRTVEQYKVDEIPVLIKNNPVNT----NPKRINC-IDALKWYGAVVEWIVENV 
Cybjad       223 NPLPHYVELKTSSQISEPG-QSVTF-EKKLFKTWAQCFLLGITRVIYGFRD-QNL-TLRAVEEYKTEEIPVLLKSNPVNT----NPRKINC-VDALKWYGALVECIKAEI 
Kompha       225 DPLSRYIELKTTRTINQYK-DMIAF-EKKLFRTWAQCFLLGIPKIIYGFRD-DNC-ILRTVEEFSTNDIPLMVKNNPLNE----QPKKENCYMSSINFYGAVVEWLNESV 
Metbis       238 DVLAHYAELKTSRVVETPQ-QAAQF-EKKLFRTWAQCFLLGVPRMVYGFRD-DNY-VLRDVEVYRTEEVPLMIKDSAVAG---RSGAPLLC-TNALRWYGAVLDWLVQTV 
Canlus       237 SILSHYAELKTSRVVETPQ-NASAF-EKKLFRTWAQCFLLGITRIVYGFRD-DQH-ILTDVEVYNTEEVPLVLKEK-----------RIVC-VDALKWYGAVLEWLRSNV 
Canaur       244 DILKHYVELKTSMVVDQPH-KAVNF-ERKLFKTWAQCFLLGIPRVVYGFRD-QKH-LLKNVEIYNTEEIPLLLKNSEYPR---GGVQKFHC-VDAIKWYGAVLEWITQNV 
SaccerRai1   234 DNLKHYAELKCTQQVANIS-DTHKF-ERKLFRTWLQCFLVGIPRIIYGFKD-DHY-VLKTVEEFSTEEVPVLLKNN-------NPQVGSAC-LEAIKWYGLLTEWLLKMI 
SacmicRai1   234 DNLKHYAELKCTKQVMNAS-DTHKF-ERKLFRTWLQCFLVGIPRIIYGFKD-DHY-VLKTVEEFSTEEVPVLLKNN-------NPQMGSAC-LEAIKWYGLLTEWLLKMI 
SackudRai1   234 DNLKHYAELKCTQQVMNIS-DTHKF-ERKLFRTWLQCFLVGIPRIIYGFKD-DQY-VLKTVEEFSTEEVPVLLKNN-------NPQMGSSC-LEAIKWYGLLTEWLLKMI 
SacuvaRai1   234 DNLKHYAELKCTQQVMNVS-DTHKF-ERKLFRTWLQCFLVGIPRIIYGFKD-DHY-VLKTVEEFSTEEVPVLLKNN-------NPQVGSSC-LEAIKWYGLLTEWLLKMV 
CanglaRai1   239 DNLKHYTELKCSSQISTTN-DVRRF-EKKMFRAWLQCFLVGVPRVIYGFRD-DQY-MLKTVEEFSTEEIPVIIKAN-------NPTLGQSC-LDAIKWYGLFTDWLLKII 
NaucasRai1   230 DNLKHYAELKCTTQVITAA-DAHKF-ERKIFRTWLQCFLVGIPRIIYGFRD-ENY-VLKTIEEYSTDEIPILLKNN-------NTKMNSMC-LDAIKWYGLFTEWLLKII 
NaudaiRai1   222 DNLRHYAELKCSTQIITAA-DAHRF-ERKLFKTWLQCFLVGIPRIIYGFRD-ENY-TLKSVEEFSTEEVPILLKEH-------NPKMNTSC-IDAIKWYGLLTEWLLKLI 
TetblaRai1   225 NNIYHYAELKCTQQICTAQ-QARGF-DKKIFRTWLQCFLVGIPRIIYGFRD-DNM-VLKSVEEFSTEEIPILLKD--------DPAWANAC-LDAIKWYGALTQWLLDTI 
TetphaRai1   224 DNLQHYIELKCTAAINNIN-DTKKF-ENKLFKTWIQCFLIGITRITYGFRD-EQY-LLKTIEEFATSDIPLIFKNH-------NPTLASNC-VNAIKWYGVFTEWLMKMI 
VanpolRai1   225 DNLKHYVELKTTNAVLTPS-DARKF-EQKIFKTWIQCFLVGIPRIIYGFRD-NNF-ILKSVEEFSTDEVPLLLKSN-------SPQLGNSC-VDAIKWYGVFTEWLLNQI 
ZygrouRai1   226 DNLKHYAELKCSADVSTPA-DARKF-ERKVFRTWLQCFLVGIPRIIYGFRD-NNN-VLKTVEEYTTTEVPVLLKSN-------NPAMNSSC-LDAIKWYGTLTEWLLKMI 
TordelRai1   226 DNLKHYAELKCSAMVSTQA-DARKF-EKKIFKTWLQCFLVGIPRIIYGFRD-DNC-ILKTVEEFAADEVPIILKSN-------NPAMSTAC-LDAIKWYGTLVEWLLNTI 
KlulacRai1   230 DNLKHYAELKCTTMVNTVS-DAHKF-ERKLFKTWLQCFLVGINRIIYGFRD-DNF-MLKTVEEFTTSEVPLILKNN-------NPQMQTVC-VDAIKWYGAFTEWLLTSI 
ErecymRai1   228 DNLKHYAELKCSKAVNTVA-DARTF-ELKLFKTWVQCFLVGINRIIYGFRD-ENC-ILKSVEEFSTQEIPVLLKN--------NPRLTNAC-LDAIKWYGAFTEWLLDTI 
LackluRai1   228 DNLKHYTELKCTKGVTTIA-EARAF-ERKIFKTWLQCFLVGVNRVIYGFRD-DNF-ILKSVEEFSTQEIPIILKNN-------NPQMTNAC-VDAIKWYGAFTEWLLKTI 
LactheRai1   228 DNLKHYAELKCTKGVSTFA-EARAF-ERKMFKTWLQCFLVGINRVIYGFRD-ENF-ILRSVEEYSTQEVPLLLKNN-------NPQLTNAC-MDAVRWYGALTEWLLSSI 
HanosmRai1   280 ENLKHYLELKTSKMITNAH-QAKTF-ENKLFNAWLQCFLVGVPRITYGFRD-DDF-NLVAVEEFLTNEIPVNLKNM-------NSLVSNHF-GDSIKWYGAVVEWLLKNV 
CanalbRai1   237 KKLNHYVELKTSRIIENNS-QVVSF-EQKLFKAWCQCFLMGVTKIIYGFRD-NNL-ILKNVELFNTEEIPILIKNNPLTNAA--TEKKINC-TNALKWYGAVVDWLNTTV 
CandubRai1   237 KILNHYVELKTSRIIENNM-QVVSF-EKKLFKTWCQCFLMGVTKIIYGFRD-DNL-NLRNVELYNTEEIPVLIKNNPLTNTA--TEKKINC-TNALKWYGAVVDWLNTTI 
CanparRai1   240 FSLSHYVELKTSKVIESNS-QILNF-EKKLFKAWCQCFLMGVGKVVYGFRD-DQF-ILRNVEIYQTEEIPLLIKDNPLNNLKQNQASKINC-TSAMKWYGAVVEWLNDVI 
schpomRai1   232 NPNLHYVELKTSKKY--PL-ENYGM-RKKLLKYWAQSFLLGIGRIIIGFRD-DNG-ILIEMKELFTHQIPKMLRPYFKPN-------DWTP-NRLLVVLEHALEWIKQTV 
homsapDxo    247 -PPTCYVELKTSKEMHSPG-QWRSFYRHKLLKWWAQSFLPGVPNVVAGFRN-PDG-FVSSLKTFPTMKMFEYVRND---------RDGWNP-SVCMNFCAAFLSFAQSTV 
consensus    441   l hy Elkcs  l         f erklfktwvQcfllgv hiiyGfrd  q  llr ve ystdelpmmlk                    avkwyg liewl   v 



SaccerDxo1   401 EANIS----D----------YSSTKPESFEIGIDTNNAIVITKLKTTP-----------RNVELFGM*------------------------------------------ 
SacmikDx01   401 GANIS----D----------YSCKNPESFEISIDSNNTIAITKLKNIP-----------KHVELFGTSI--H-V*----------------------------------- 
SackudDxo1   401 EANIS----H----------YNSTRPESFEVSIDANGTIAITKLNTVP-----------KNVELFVT*------------------------------------------ 
SacuvaDxo1   401 EANIS----R----------YNCNKPEPFEINIDANGTIIITKLSTIP-----------RNVEIFKT*------------------------------------------ 
CanglaDxo1   369 ASLLD----K----------FGRDEPQLFSIKVDNNCNIRIEHRQNPN-----------*-------------------------------------------------- 
NaucasDxo1   375 DENLD----Q----------KAISNPQGFQIRIDSRRNIRIKCLSKVP-----------KDILEYL*------------------------------------------- 
NaudaiDxo1   381 DESID----K----------TRLNTSQSFQIRINASRAIQIKKLKSVP-----------NNVTMYCKK*----------------------------------------- 
TetblaDxo1   391 RDYLK----K-------TPKAPSSVPVPFRLIVEKNRTITLLPLKKVP-----------ASVPIPDFYY--K-INVTESESSSPSTKR*--------------------- 
TetphaDxo1   399 TKDTS----D-----------TASNPMTYKVIIDKHKSIIIKKLSIVP-----------KNVEIPTDFL--*-------------------------------------- 
VanpolDxo1   370 SSSIA----D------------SNHPCSFKLKIDNHKTISIQKLSRIP-----------QTVQRQIPKE--F-V*----------------------------------- 
ZygrouDxo1   335 GENVD----R-------------SSPQCFKLTIDESHKIQLEKLKHVP-----------AHVELPIR*------------------------------------------ 
TordelDxo1   372 MKNSL----S-------SPDDPYPKYESFKVIVDKSHNIIVKKLTKVP-----------RHVQIPRAFR--*-------------------------------------- 
KlulacDxo1   369 LLLSQ----E-------------STSTTFKVQIDTNLTLSISPASQFV-----------TALG*---------------------------------------------- 
LackluDxo1   354 DKNLT----D-------EP----L--QSFKLTLTRDLQLSLTKLANTP-----------AGLIPEKFLN--S-RLAAK*------------------------------- 
LactheDxo1a  343 TPYVE----K-------TP----TEAVSFKLTLTKQLELRLRKIETPS-----------TAKESPKPKP--A--HAQS*------------------------------- 
LactheDxo1b  345 VDGEFYLITKRSVHSPLSVIRTPRQELMFQTAFTPGFESLLEK----HEEQRNAFL----KRSRPNFFG--SRSEGRKDALEYKPVIAARKGGSSSLTSASRKMRKPKVP 
Hanosmdxo1   377 KEHLA----G----------SNPTVPVAFRLTIDKYKNLTIDSLKTVP-----------ENVITDELLE--W-RKRVRKTNE---------------------------- 
CanalbDxo1   343 I--TD-----------------HNTPQIFRLSFKRDQELMNSYLKLEKILQ------EDDNDTIFNDLVPEWFQSFIMNLF*---------------------------- 
CandubDxo1   344 I--TD-----------------PNTPQIFRLSFKRAQELINSYLIMEKI----------QDDTIFNDLIPKWFQSFIINTSNNPLYVHD*-------------------- 
CanparDxo1   335 F--N------------------DNQPRVFKLSFEREIELMDSHLSMKSVTG------E-EELRIFNRLVPEWFQNFY*-------------------------------- 
Lypsta       364 PRAEE--------------------NVVWKIRYLPRSDYLTAS-------KT-----DQQSFLHPGFVK--WRGEPPMK------------------------------- 
Yarlip       307 -PKED--------------------NKLWRLVFDSANKKVDIT--EL----------DGESFLLKEFVD--WRKSM---------------------------------- 
Ogapol       329 -PRDE--------------------TKTYRLVFDPAVNPNYLNLSENNATVTNQLLDPETGMISKAFRD--WRNELRSR------------------------------- 
Wiccif       324 -PKDE--------------------SKAFRISYDNKNKSFALN--ELPSDVSDNV--LS-TMLTEDFKN--WRLQKRNE*------------------------------ 
Cybjad       324 -PRDE--------------------SKSWRLTFDPQNKTLSLY--ELPPDISAEV--LS-TLLPESFKQ--WRLQSRSSS------------------------------ 
Kompha       327 K---D--------------------DQVWKLSYAKRNRQYLVL--KEVTDENEKQQ-IVDSAIPAWFKE--WRSELRNSEGNI--------------------------- 
Metbis       340 DVADE--------------------RSAYKLDYDPGSRSFMLS--ECVGDENRRL--RHGGILTPEFTA--WRETLRGR------------------------------- 
Canlus       331 DPSDE--------------------STTYTVTYDPGSRSFSLA--ECIGDDGRRV--RK-EILTDEFCG--WREQLRSK*------------------------------ 
Canaur       346 DANDE--------------------SKAYKIIYDSGSRTFSLN--ECMGDENKRL--RNGEILTEEFKS--WREQLRG*------------------------------- 
SaccerRai1   332 PRDED----------P------HSQIRAFKLVFENNHLRLSEI--EESDEEYSGLI-DGEHILSNGFKE--WRKSLK*-------------------------------- 
SacmicRai1   332 PRDED----------P------HAQIRAFKLVFENNHLRLSEI--EENDDEYSNLV-IGEHILTNGFKE--WRKSLK*-------------------------------- 
SackudRai1   332 PRDED----------P------HAQVRAFKLIFENNHLRLSEI--EENDDEYSGLV-NEENILTNGFRE--WRKSLKKK*------------------------------ 
SacuvaRai1   332 PREED----------P------HARIRAFKLVFENNHLKLSEI--EENDDEYSGLV-DGESILTNGFKE--WRKSLKEQ*------------------------------ 
CanglaRai1   337 PREQS------------------GNIRAYRLVYENNHLRLSEI--EEQDGEYSRYV-LEDGILTPEFKE--WRESLRVPSEETPKAD*---------------------- 
NaucasRai1   328 PRDQP------------------KEIRPYKLVLENNHLKLSEI--ESTDEEYDSLV-NGESVLSKEFQE--WRLSL*--------------------------------- 
NaudaiRai1   320 PRDSG------------------DEIRPYRLVFENNHLRLTEI--EKGETEFEDIV-NGESVLTNEFKE--WRRTLRSKSN*---------------------------- 
TetblaRai1   322 PRNDD--------------------KKCYKLVFENNHLRLSEF--EESDQEYDGIV-NGDVIISKEFRE--WRTQLKSQKDK*--------------------------- 
TetphaRai1   322 PTEDT------------------SVTKAYRLVCENNHLRLTEI--ESSEDEYEGLV-NGETVISNEFRE--WRTSLRTQ*------------------------------ 
VanpolRai1   323 PRDDP------------------SIKKAYKLVYENNHLRLTEI--TEEEGEFNELI-NGETVLTNEFKE--WRNSLKVPK*----------------------------- 
ZygrouRai1   324 PRD-G------------------DTIRAYRLVYENNHLRLTEI--EDTESEYQGLV-EGEEILSDEFKK--WRKSMNERNL*---------------------------- 
TordelRai1   324 PRDDV------------------ANIKPYKLVYENNHLRLTEM--DEIDEEYDAIV-NGEAVITNDFKQ--WRTSLPQ*------------------------------- 
KlulacRai1   328 PRPED----------D------IDTIKAYKLIFENNHLKLTEI--ESDDEEYKQLV-EGEEILSNSFKQ--WRKDLRK*------------------------------- 
ErecymRai1   325 PRESN------------------TKITAYTLEFEHNHLKLSEI--EPSHPEYDGIV-NGEVVLSETFKQ--WRTNLQTKDSNS*-------------------------- 
LackluRai1   326 PHEN-----------D-------GGLRAYKLIYDSNHLKLNEV--EESDPEYEGLV-EGESVLTNEFKE--WRRTLASRQT*---------------------------- 
LactheRai1   326 PREE-----------S------AEHIRAYRLTFENNHLKLVEI--EKSDTEYDQLV-NGEGILTSEFRE--WRKSLNKSL*----------------------------- 
HanosmRai1   378 EYKE-------------------GQENYYRLFYQDNYLKLEKI--PDXDTE--KVX-EYKNXISDEFRK--WRLSLQH-------------------------------- 
CanalbRai1   340 DKKDE--------------------IKSYRLKYDPVRKSFTLS--ETDSETNEKL--RNGQLLTPEFTE--WRQSLKK*------------------------------- 
CandubRai1   340 DKKDE--------------------IKSYRLKYDPVRKSFTLS--ETDSETNEKL--RNGQLLTSEFLE--WRQSLKK*------------------------------- 
CanparRai1   345 DKTDE--------------------SVSYNLKYDPLRKSLVLS--EASKEENDRL--RNGGLLTEDFKQ--WRQRMKK*------------------------------- 
schpomRai1   328 KQHPP--------------------STEFTLSYTGGSKLVLRQII*---------------------------------------------------------------- 
homsapDxo    343 VQDDP--------------------RLVHLFSWEPGGPVTVSV---HQDAPY--------AFLP----I--WYVEAMTQDLPSPPKTPS-----------------PK-- 
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SacuvaDxo1       ------------------------------------------------------- 
CanglaDxo1       ------------------------------------------------------- 
NaucasDxo1       ------------------------------------------------------- 
NaudaiDxo1       ------------------------------------------------------- 
TetblaDxo1       ------------------------------------------------------- 
TetphaDxo1       ------------------------------------------------------- 
VanpolDxo1       ------------------------------------------------------- 
ZygrouDxo1       ------------------------------------------------------- 
TordelDxo1       ------------------------------------------------------- 
KlulacDxo1       ------------------------------------------------------- 
LackluDxo1       ------------------------------------------------------- 
LactheDxo1a      ------------------------------------------------------- 
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CanparDxo1       ------------------------------------------------------- 
Lypsta           ------------------------------------------------------- 
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Cybjad           ------------------------------------------------------- 
Kompha           ------------------------------------------------------- 
Metbis           ------------------------------------------------------- 
Canlus           ------------------------------------------------------- 
Canaur           ------------------------------------------------------- 
SaccerRai1       ------------------------------------------------------- 
SacmicRai1       ------------------------------------------------------- 
SackudRai1       ------------------------------------------------------- 
SacuvaRai1       ------------------------------------------------------- 
CanglaRai1       ------------------------------------------------------- 
NaucasRai1       ------------------------------------------------------- 
NaudaiRai1       ------------------------------------------------------- 
TetblaRai1       ------------------------------------------------------- 
TetphaRai1       ------------------------------------------------------- 
VanpolRai1       ------------------------------------------------------- 
ZygrouRai1       ------------------------------------------------------- 
TordelRai1       ------------------------------------------------------- 
KlulacRai1       ------------------------------------------------------- 
ErecymRai1       ------------------------------------------------------- 
LackluRai1       ------------------------------------------------------- 
LactheRai1       ------------------------------------------------------- 
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CanparRai1       ------------------------------------------------------- 
schpomRai1       ------------------------------------------------------- 
homsapDxo        ------------------------------------------------------- 
consensus    661                                                         
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Supplemental Figure S2. comPARE globally identifies targets of Dxo1 and reveals a role in 25S processing.
Each data point represents a single nucleotide position in the genome. The PARE read abundance in DXO1 xrn1∆ (PARE
score) is plotted on the x-axis. The log2 fold change when compared to a dxo1∆xrn1∆ deletion strain (comPARE score) is
plotted on the y-axis. A positive comPARE score indicates a Dxo1 product while a negative score implies a Dxo1 substrate.
This is demonstrated by the highlighted 5’ 25S and the 5’ extended 25S or 25S’ sites.


