
S_cerevisiae        1 MDTLE------------------------------EPECPPHKNRIFVSS
S_paradoxus         1 MDTLE------------------------------EPECPPHKERIFVKS
S_mikata            1 MRDTDLAMVSKIIILNDILSLYVYGSICIRMDTLEEPECPEHEDRVFVKS
S_bayanus           1 MDTLE------------------------------EPEFPPHKPRVFVES
A_gossypii          1 MQGE----------------------------------------YQYISR
S_castellii         1 MSES----------------------------------------CVFITS
K_waltii            1 MSASPV------------------------------------NDIRYIHD
K_Lactis            1 MEKYP---------------------------------------YEYIPG
S_kluyveri          1 MQANA-------------------------------------TEYKYIDS
V_polyspora_I       1 MDHI----------------------------------------TKFVTS
V_polyspora_II      1 MTT-----------------------------------------------
L_thermotolerans    1 MNSNLP------------------------------------SGLKYICD
Z_rouxii_XP         1 MSSS----------------------------------------CLYVDS
C_glabrata          1 M-------------------------------------------------

S_cerevisiae       21 SKDFEGYP----SKAIVPVQFVAALTSIHLTE-TKCLLGFSNFERRGDQS
S_paradoxus        21 SKDFEGYP----SIAIVPVQFVALLTSIHLTE-TKCLLGFSNFEGRDDQV
S_mikata           51 SKDFEGYA----SKAIVPVHFVALLTSIYLTE-TKGLLVFSNFEEGESQV
S_bayanus          21 AKEFESFP----DDAIVPVQFVSVLTSIRLTE-TKCLLGFSSFEGGRDRM
A_gossypii         11 PAELLRFFS-SDDIVAQKVEFVAVLTRIVFTPSTSCVLMLQNFEHGRDD-
S_castellii        11 PSQFQRFP----DSKQISLRFVSLLTGIKYNG-KNFILELSDFDNNNV--
K_waltii           15 AVELESLFS-DDQVVKQCIEFVSVLTSIDFNPQTRCLFQFKNFKNGDGG-
K_Lactis           12 PECLNKYYQ-HGSIVSKPVHFISILSKVAYTKNDKCLFHFDNFTNGKAG-
S_kluyveri         14 PRDLEAYYS-NDEIVTHNIRFISVLTSLEFIPNKKCLFIFQNFEHGRPD-
V_polyspora_I      11 SSQLIDLIENESEKANVYVEFVSLFTSLQYDSKTGFTLKFDSFSNSTLN-
V_polyspora_II      4 ------------------RQFYGLLTCIKVEE-NKFRLTLHDG-------
L_thermotolerans   15 PLELKGFFS-EGEVLRQDIEFVSVLTSIDFNPKSRCLFQFSNFRPGESV-
Z_rouxii_XP        11 PAQIGEIVG----N-CGCVRFVSLLTSVESRN-EFYCLEMNNFAMGTPT-
C_glabrata          2 -----------------SIEIIAVLTSISKDD-NGFHIALDDIAGEVRV-

S_cerevisiae       66 QEDQYLIKLKFKDRGSERLARITISLLCQYFDIELP-DLDSDSGASPTVI
S_paradoxus        66 EEDQYLIKVKFKDRSSERLARMTISLLCQYFEIELP-DLDSGSDSSSTVV
S_mikata           96 EKDQYIIKLKFKDRSSERLARMTISLLCQYFDIELP-DLDSG----STLI
S_bayanus          66 -GQRYTVKLKFKDKSAERLARMTISLVCRYFDIELP-DSDLGTESCPAFL
A_gossypii         59 -RIPYVVKLPCRTWEQSQLVAIVLKLLMHGFGLDTE-KVGDE----SGFD
S_castellii        54 -ISPYRVKLRCSDENAKRLAQMTISLLCQFFDFEIP-ELRTL---SDPFF
K_waltii           63 -DPDYTCKISCNSAETLNLTKLTLSLFAQQFDLELT-DLDNP----EGFC
K_Lactis           60 -LNTYCGKIKNKSFECDVLLRMVLSSLFEKLGMQIA-GLDYS----SDFV
S_kluyveri         62 -ECPYTAKIRCDTAETSTLTRMMLSLIAQQFDLDLP-DLDDP----SGFH
V_polyspora_I      60 -SSPFVVNFQEP--FSS-DTRTKVLRLCDKFDIDLPIDFNSE---SPSFS
V_polyspora_II     28 -DHLYSIFI-SDDPKNYQVAKICASLICRFYNIEIE-FEK------QPYQ
L_thermotolerans   63 -SPDYTCKITCNNVETLNLTKLTLSLVSQQFDLDFP-DLNDA----EGFY
Z_rouxii_XP        54 -SIPYRPILPKRHADSARSAKMVIELICNWYNLDIP-ELQN----GITFI
C_glabrata         33 -L----------D-----IDEAQAREVVNECDLEVS----D----TNAFN

S_cerevisiae      115 LRDIHLERLCFSSCKALYVSK---HGNY----------TLFLEDIKPLDL
S_paradoxus       115 LRDIHLERLCFSSCKALYVSK---HGNY----------TLFLEDIKPLDL
S_mikata          141 LKDIHLERLCFSSCKALYVSR---SGNY----------TLFLEDIKPLDI
S_bayanus         114 LEDIHFERLCFSSCKTLYVSR---HGNY----------TLFLEDIKPLDL
A_gossypii        103 LADIHIKHLCFARCRGKFITN---DKNG----------SILLDEILGIDI
S_castellii        99 IDEIQLDRLCFINCKVIYIGK---DDKY----------SLFLDDIKPIDL
K_waltii          107 INEMHLDKLCFVCCKGTFVSC---NNKG----------GIFVQRLRVIDL
K_Lactis          104 LEELEKRYMGMISVKGLFITA---YDKA----------SLQIHELKLLDL
S_kluyveri        106 LRGIYFERLCFVKCQGRFVST---KNKG----------SIFLQDIRCIDL
V_polyspora_I     103 IENIYLEKLCFVNCIGRYAYN---GIHP----------VVFAEKIRPISL
V_polyspora_II     69 FAAIHLTKICILQLQV-YNSK---N---------------SIDDIKPLNL
L_thermotolerans  107 MKDIHLEKLCFVCCKGTFVTC---DNKG----------GIFLQGLRIIDI
Z_rouxii_XP        98 KNRIHTQCLCFLECKVLYMAT---PSESSQNQPFEDPYLGYLESVKPLSF
C_glabrata         59 ITKIQLEKLCFVVAKCTSSGLQLVNGDMT--------FKLQPVDVKVLDI
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S_cerevisiae      152 VSVISTISTKSTNSSK-HSSSELISECDLNNSLVDIFNNLIEMNRDEKNR
S_paradoxus       152 VNVIRTISTKSKKGSSEHLLLEPTSKCNLKRSLVDIFNNLIEMNRDEKNS
S_mikata          178 VNVINSISTKSQKSGTEFLPSGPIIESNLREPLLDIFNNLIKMNIDERNS
S_bayanus         151 AYVINTISKGPKISSNGVCLSAPNAGPELKKSLAAIFDNLIAMNRDQKNS
A_gossypii        140 DKELRNEAAGSQRLS-----------NEDWGVVNKITDNLIRLDRDSSHR
S_castellii       136 NNAIRIARQLQST--------------LEQRTILKIFDNLIKLNNESRNG
K_waltii          144 HSTLFDDEKSKQK-------------DNIMGTLQATFDNLMKLNDNSKAQ
K_Lactis          141 KSYFDQSTAD--EY------------KLLKPSIEKLFRNLLKREK-RNAD
S_kluyveri        143 NGTLYTARTF--KES-----------N-EITTLNRIFDNLIRLNNDPKND
V_polyspora_I     140 PSVMKLLTNKTVN--------------ETAFSLSSIFDNLINLNSNSNRS
V_polyspora_II    100 ETVTRFVKSG-------------------NEEVTNIIKYLIDLDQDSTES
L_thermotolerans  144 HSSLFDPTKRDER-------------SSISETVRVIFDNLVKLNDNSKAQ
Z_rouxii_XP       145 TQAQELALE-AST--------------DVGKTIRSILQNLQLMHQNGSIG
C_glabrata        101 NYIQENWNTLDK---------------KKKDKISKILLALKKLDSDIKSE

S_cerevisiae      201 FKFVKLIHYDIE-LKKFVQDQ------QKVLSQKSKAA------------
S_paradoxus       202 FKFVKLIHYDIE-LKRFIQEQ------QNILSQKLKAK------------
S_mikata          228 FKFVRLIHYNTE-LKRFIQEQ------QSLLSQKSKTK------------
S_bayanus         201 FKFVKLTHYDIE-FKEFIQER------QRLLSQKAKPS------------
A_gossypii        179 FNFNNLAHSTRQ-FIDYLKYR------TERLTQVD--L------------
S_castellii       172 FKFVKLDNYNNE-FAQFIQEK------QTMVNSRKKTT------------
K_waltii          181 FKFVKLQNYDLE-MRRYVQCR------QEALLKL-K--------------
K_Lactis          176 FQFKSLTSYCTE-MQSYLDSLVLQEAPPTRLLPKENTA------------
S_kluyveri        179 FKFVKLLNYDHD-MKKFIQNR------QENLALTN--F------------
V_polyspora_I     176 FKFVELENYEPK-FGEFIQGR------QQNLAVQLK--------------
V_polyspora_II    131 FSFDEIPFALPEDFVLVIDSL------KS---------------------
L_thermotolerans  181 FKFVKLQNYDTA-MRKYIQSR------QESMLSL-K--------------
Z_rouxii_XP       180 FNSNLIQQQQQQ-QQQQQQQQ------QQLLLLQEQSEPKQVSQSTQQSS
C_glabrata        136 FNFVKLNNYKNT-LVHFLSGI------KM--TKQTK--------------

S_cerevisiae      232 ---------------------------------------AINPFFVPNRL
S_paradoxus       233 ---------------------------------------AINPFFAPNRL
S_mikata          259 ---------------------------------------LINPFFAPNRL
S_bayanus         232 ---------------------------------------AVDPFFVPNRL
A_gossypii        208 ---------------------------------------RMNPMFGANQL
S_castellii       203 -------------------------------------IINNNPLFRSHIT
K_waltii          209 ---------------------------------------EKNPLFGLSRI
K_Lactis          213 ---------------------------------------IVNPLFQLGLQ
S_kluyveri        208 ---------------------------------------RKNPIFGVNRY
V_polyspora_I     205 ---------------------------------------LKNPLFSASRG
V_polyspora_II    154 -----------------------------------------------NEL
L_thermotolerans  209 ---------------------------------------EKNPLFGLLKP
Z_rouxii_XP       223 ISSQSENNHSRTSTSNGSHYQNSFRSINSGSNNTPTTLASTNPIFPGNRL
C_glabrata        163 ----------------------------------------LTSFFTKQ--

S_cerevisiae      243 GIP---YIESQNEFNSQLMTLNVDEPTT---------------------D
S_paradoxus       244 GIP---YLESQNEFNSQLMTLNVDEPIT---------------------E
S_mikata          270 GIP---YVETQNEFNSQLMTLNSEQPIT---------------------D
S_bayanus         243 GAP---SLESQNEFNSQLMTLNADEEVP---------------------N
A_gossypii        219 -LC---MKESQDDFNSQQDDPYFNS-------------------------
S_castellii       216 DTRE-NEMTSQFDFNSQYLNTENSNDST----------------------
K_waltii          220 H-A---DHDSQNDFDSQIPDTDSNIGFTLHDSEKHSA-----------EI
K_Lactis          224 REV---NNDSFNEFDSQTQQHNIDT---------LPL-----------QS
S_kluyveri        219 -LS---AQESQDDFDSQRMETQSTLFGFTALGHDNPTDIQQTHSKHSPPG
V_polyspora_I     216 YQDSCKDFDSMREFESQCNDSSVKEEPT----------------------
V_polyspora_II    157 SFL---SRE-SSGFNGQVKSEI-DDEYF---------------------D
L_thermotolerans  220 R-A---DHDSQNDFDSQLPDPDSNLDNAIFYGHRIPS-----------ES
Z_rouxii_XP       273 I-----TVESQLDFNSI--NTQNDELYE----------------------
C_glabrata        171 -TT---MVESQNDFNSQAMNTQQFTSQA----------------------
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S_cerevisiae      269 ISNMGEEMHDSADPI--------EDSDSSTT-SSTGKY------------
S_paradoxus       270 IGDKGDNMHDSADPI--------EDSDSSTT-SSTGKY------------
S_mikata          296 ISSNGDDMRYSADPI--------EESDSSTI-SSTGKF------------
S_bayanus         269 TSGRKDDPDASSDPI--------EDSDASSSSSSTGTF------------
A_gossypii        240 -AEQLHTGFSLPNPL--------EETAAVSS-GYPQ------------GV
S_castellii       243 -----SPSHDSIDPI--------EESDANSSS----IH------------
K_waltii          255 LISTT-DS-LAFDRI--------EDSENSRLTTSTT------------SY
K_Lactis          251 ISSNPDG--E-ADQVAKESTKTAIESDTPQF-SSLE------------QN
S_kluyveri        265 LSGTLHDT-STEDLI--------EESDSSTS-EFMA------------TP
V_polyspora_I     244 -----TSL-------------------FNNES----GY------------
V_polyspora_II    181 T------------------------AQSS-VS------------------
L_thermotolerans  255 LDSQT-PNLVSSEII--------EEGQSPSVAGAAGTPAALSGSNKPSSY
Z_rouxii_XP       294 -----VELEPTPEPK--------RKEIIRTVS----SP------------
C_glabrata        195 -----SIPGISDDEL--------IDSDDDLDNISEGSY------PT----

S_cerevisiae      298 FSSKS--------------------------Y------------------
S_paradoxus       299 FSSRS--------------------------Y------------------
S_mikata          325 VSPGS--------------------------C------------------
S_bayanus         299 LSSRS--------------------------Y------------------
A_gossypii        268 --V-T-----EPKADSPSVELP--STEHGRSYTRDERPVLSMQPISR---
S_castellii       264 LSRNT--------------------------S------------------
K_waltii          283 GSS--A-------------------------V------------------
K_Lactis          285 PCNDSI--------------------------------------------
S_kluyveri        293 VSFRSCRNNTKNTADPPKVVRPDLTTSNSRHLQSSEESGLPLNPGESNLL
V_polyspora_I     254 KSREA--------------------------S------------------
V_polyspora_II    188 --------------------------------------------------
L_thermotolerans  296 QGSGSL-------------------------S------------------
Z_rouxii_XP       315 MGKSS--------------------------S------------------
C_glabrata        195 -----SIPGISDDEL--------IDSDDDLDNISEGSY------PT----

S_cerevisiae      304 ------------IQSQTPERKTS------------------VPNNWHD--
S_paradoxus       305 ------------IQSQTPERKTS------------------VPNNWHD--
S_mikata          331 ------------IQSHTPERKTS------------------VPNNWLD--
S_bayanus         305 ------------IQSQTPERKTK------------------VPNNWLD--
A_gossypii        305 --------IMQLT--NSSKRK-Q------------------MPHS---P-
S_castellii       270 ------------R-----------------------------Q-------
K_waltii          288 ------------IRA-TPTSQNTDDTLASDSTMGTFPGGRANVPQKRG--
K_Lactis          291 ------------IQSAKEQKRPI------------------GSNKGMSTS
S_kluyveri        343 FQRNVYTRITAMIAEHSKERESA------------------IARR---AS
V_polyspora_I     260 ------------D-------EE-------------------FD-------
V_polyspora_II    188 -------------QIQRPAT-SS------------------AFETFRN--
L_thermotolerans  303 ------------ISQISPPRETE------------------YVRLSRD--
Z_rouxii_XP       321 ------------F-------LE-------------------SG-------
C_glabrata        228 ------------T-------KHD------------------LPTNHNG—

S_cerevisiae      322 -D------------------------------------------------
S_paradoxus       323 -D------------------------------------------------
S_mikata          349 -N------------------------------------------------
S_bayanus         323 -R------------------------------------------------
A_gossypii        322 --LST---------------------------------------------
S_castellii       272 --------------------------------------------------
K_waltii          323 -F--SSH--EKAQLLELISSDEDDDKLSSGDEAISELRLRAQSGSDDSHF
K_Lactis          311 DFIS----------------------------------------------
S_kluyveri        372 NVVMS---------------------------------------------
V_polyspora_I     265 --------------------------------------------------
V_polyspora_II    204 -V------------------------------------------------
L_thermotolerans  321 -F--ETSAIESNKRSAVVTSDQEIRDDSSLDDDILEFSLSTHS-VDKNEL
Z_rouxii_XP       326 --------------------------------------------------
C_glabrata        239 --------------------------------------------------
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S_cerevisiae      323 -----D--------SGSKR--KRKLS------------------------
S_paradoxus       324 -----D--------SGRNK--KRKLS------------------------
S_mikata          350 -----D--------SEGKN--KRRLS------------------------
S_bayanus         324 -----T--------S-ERK--KRKLS------------------------
A_gossypii        325 -----HS----APCDGTNKR----------------------------PT
S_castellii       272 -----S--------ITTER--SPKLR------------------------
K_waltii          368 NYM-NS--------SSPNI--KRARS------------------------
K_Lactis          315 --------------SGTVK--KIKLTDLGALTHHRQVTRQDLDISSYQLP
S_kluyveri        377 -----QSIPDITPKNGTNQTDDRALHR-----------------SNFQPE
V_polyspora_I     265 -----P--------NPPKR--QKSV-------------------------
V_polyspora_II    205 -----E--------RNLSK--KRKLS------------------------
L_thermotolerans  367 SQTSRG--------SQPTS--KRQRI------------------------
Z_rouxii_XP       326 -----P--------SPPKR------L------------------------
C_glabrata        239 -----S--------SANKH--SKKDS------------------------

S_cerevisiae      334 ---------------FHS-PNASSIRKAISYEQ--LSLASVGSVE-RLEG
S_paradoxus       335 ---------------FQG-PSAPLSQKAISYER--LSLANVGSVE-RLEG
S_mikata          361 ---------------FQC-TSAPSSQQVIDYER--LSLAKVGSVE-RLKG
S_bayanus         334 ---------------FTD-RTAPSSQLGIDYER--LSLASLGSME-TFEG
A_gossypii        338 -LPLVPDDA-TGKRKRTS-TTAGVVETALTIDT--LENSEEGKLV-STTG
S_castellii       283 --------------KLN-KNSKPVA---NKPEY--YRCVDIGTIC-EIQG
K_waltii          383 ---------------AFSEKPPP-SD--VGF-C--IPNISSGECV-ILRG
K_Lactis          349 YDPIISSQS-QFEQPRTI-QEEGSDPFDLKPD--SISKAITDRLYHISDG
S_kluyveri        405 PSTVTSTDTNEQLKKRQK-LDIPTLHIAVFPEILSLVHASPNRTF-RLQG
V_polyspora_I     275 ---------------VN-ETSDDVKKWDGSNDI--MNSSRIGERY-TVEG
V_polyspora_II    216 ---------------EIVTSPAPIVAK---SSV--FIDAPLGEVH-SITG
L_thermotolerans  383 ---------------QMLGNISQ-KD--PNS-Y--MFHASLDEPL-IISG
Z_rouxii_XP       333 --------------KRS--------RTRIDPAI---LNAEESDIF-ELKG
C_glabrata        250 --------------CLYVNFMDPHRNQLWTYNG--DNS----SVI-ISHC

S_cerevisiae      365 KIVGMNPPQFASINEFK-YC-TLKLYFTQL-LPN-----V-PDKVLVPGV
S_paradoxus       366 KFVGMYPTQFASINEFK-YC-TLKLYYTHLPLSN-----I-PDKVLLPGT
S_mikata          392 KFVGMYPSHFSGITEFR-YC-TLKLYFTHLSVSK-----I-PDKILIPGT
S_bayanus         365 KFVGMYPPEFHSVDDFK-HC-SLKLYFTPLPLSG-----P-LDRVLVPSV
A_gossypii        382 FIAGLYPNVYEECVP-R-GS-SFILYFPLTT-------AD-TCEVQDPAK
S_castellii       312 KLVGSIPLNLIE-SNLN-AS-PARFFFIPNEWTEGKEGNDEAMIKLLPNY
K_waltii          411 LVLGLRIND-----ASY-TP-SVVLFFRPESLLD-----KNDRGPLFIHD
K_Lactis          395 KILGFIPNQYLDPESSLIEDDFLLIYVYTYE-------LPLLSAVFVPEY
S_kluyveri        453 KFVGMLPNELQKKVPQK-IS-TLKLYFQPASWDE----KVLSSKYLNASK
V_polyspora_I     306 KFLNIFPIRFDSLDNLK-YW-SLRLYFQPTEWYD------RNADIIIPNK
V_polyspora_II    245 TIAGTYPSDFKDLSDLK-DT-ILRLYIIPREWET-----EAERQILIPNS
L_thermotolerans  411 VVFGLRIND-----AAS-SP-SIALYIHAGSLQN-----ESVSANLYPYK
Z_rouxii_XP       357 RFIAVHPLE-------------NLIYFLPEGI--------ETPSHLSPGI
C_glabrata        279 SLQSMSPVGFKSLDDLD-KF-TLRLVFKQKTM---------VDELLIPNN

S_cerevisiae      406 NCIEIVIPTRERICELFGVLNCQSDK-ISDILLLE--KPDRISVEVERIL
S_paradoxus       408 NCIEIIIPTRERICELFGVLNCQSSK-ISDILLLK--TPGPISVEIERIM
S_mikata          434 NCIEIIIPTMERIRELFGVLNCQNSM-ISNILLLD--KPDPISVEIERVM
S_bayanus         407 NCLEIIIPTIERIRELFGLLNCQSDK-ISAILLMD--KPDLISVEIERIL
A_gossypii        421 NCIEIYSSDIDYVLQQYDIDHNMDRK-EALILLNSRLDKLEVRLSITKAK
S_castellii       359 NCIEVLVSKFSELKGIFSKFTTDFTK-LNHFLL-N--N--KVQVRIVRSK
K_waltii          449 NCIEILVHITDNVKVNSEVIRTESSLELLDIMRYN-VEDKAVTVEVRKTP
K_Lactis          438 NCYEIAITNVAKFFSKIGVRSYPHSIKNSLLELKELIDNNRYDITIYKKE
S_kluyveri        497 NCLEVVTCNIDQLLDIFSLSKQPDNR-SLLGDISTVLLYRTFEVKIQKRR
V_polyspora_I     348 NCIEIMVFNLDEFKNLFGTLVNNSES-LSLLLF-S--Y--EVSLEIKRSK
V_polyspora_II    288 NCIEVLILDASEIHKFFGRLVNDSQS-FREVIS-S--T--EFFIRLERAK
L_thermotolerans  449 NCTEVLAYASDSIELNSKLFPAENSAEMLEALRWY-VEDKKVELKVKKSS
Z_rouxii_XP       386 NCIEISSEA---------------------MPL-E--K—EYTIEIERVE
C_glabrata        318 NCCEVVIKNKLEYMETFGRLADTSSK-LRKYL--N--G--DLNITVKKWK
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S_cerevisiae      453 WDND----KTA------SPGMAVWSLKNISTDTQAQAQV-Q--VPA----
S_paradoxus       455 WDND----ETI------SPGIAVWSLKNISTDTQAQA-------PV----
S_mikata          481 WNND----ETI------SPGLTVWSLKNISVKTQAQASA-Q--SPA----
S_bayanus         454 WDND----ETV------SPGLAVWSLKNICADTHVQPPA-----PR----
A_gossypii        470 LFFS------------DSTYSFCWELKALQVNAETLTQF-T--SIK----
S_castellii       403 FPFKLLKNDTFHAYNKEHAFAPIWTLQDIDLLPSKIPKK-K--AVP----
K_waltii          498 YLLT------------DQYFTFSWTLRDVRTEQGLPPKL-A--VIS----
K_Lactis          488 FTIG-------------AAKSSKWALKDVVLRSALPTPK-E--VTF----
S_kluyveri        546 VSMA------------GIFYSFCWSLTDISTDSPKKIEE-K--RSQ----
V_polyspora_I     392 WSFD------------KTIFTSVWTLSNMKILRKLEIDN-E--TNQ----
V_polyspora_II    332 LQLE----NSF--------HTFYWTFQTVNISGQSQNTSIQNLDPSSSFM
L_thermotolerans  498 ILLA------------DGYFTFAWTLVSVKTAGDAPKLS-T--SQT----
Z_rouxii_XP       410 KPLF------------DDKFTLQWILKSPEPESE----------------
C_glabrata        361 YEI-------------RGYDSFKWTIEKLDFNPEMPVKE----KV-----

S_cerevisiae      486 ----------QSSA-------S---I--DPSRTRMSKMARKDPTIEFCQL
S_paradoxus       484 ----------QSLP-------P---T--NPPRTRMREMARKDPTIEFCQL
S_mikata          514 ----------KSLP-------P---V--NAPRTKMRKMAEKDPTIEFCHL
S_bayanus         485 -----------ASS-------P---S--NPPRLKMRELAKKDPTIEFREL
A_gossypii        501 -----------MPNPLP------E--RG--N------------ALSIDQL
S_castellii       446 -----------RLLPST--IANNQDEDLNKILNQQFERTKNDSVIKFEEL
K_waltii          529 -----------DAGSQS------S--QV-ITSSQESSQRMPDPLKTFSEL
K_Lactis          518 -------------------------------------TENKFPLVRVSNI
S_kluyveri        577 -----------SSFPVA------K--GV--T-PLQHRTYRVDPVKTVGEL
V_polyspora_I     423 -----------RLTPTTEDIKNNNNGKYKSKIKDDMAWNDKDELIKFEDL
V_polyspora_II    370 PSRNLLSSSTESIPPTSF--KPQQ-S--TPNKNDRKNPSRIDPLIQFKDL
L_thermotolerans  529 -----------SHTPRS------S--QI-VGSSQEASQDSLDPLKTFGEI
Z_rouxii_XP       432 -------------PPS---------------------GRTRDQLIWFKDL
C_glabrata        389 --------------PEQG--KCSNRYDFN--SINFIDESTRDQVIQFKDM

S_cerevisiae      514 GLDT-FETKYITMFGMLVSCSFD-KP-AFISFVFSDFTKNDI-VQNYLYD
S_paradoxus       512 ELNN-FETKYVTMFGMLVSCSFD-KP-SFISFVFTDFTKNDI-VQNYLYD
S_mikata          542 ELNT-FETKYVTMFGMLVSCSFD-KP-AFVSFVFTDFTTNDI-VQNYLYD
S_bayanus         512 GLGA-FDTKFVTMFGMLVSCSFD-KP-AFSSFVFTDFTKNDI-TQNYLYD
A_gossypii        518 ---SA-TTSSATIFAMLICARVD-PGSKVHHFSFTDFTENLL-IS-CKLD
S_castellii       483 RLSP-HEVKFVTMFGLLVSVTFE-NS-QYVSLVFTDFTTNSI-DQKYLFG
K_waltii          559 SLAG-NQVEFIRAYALLVAVKPF-TS-KMYKFVMTDFTSHPL-NKLSAFD
K_Lactis          531 -VPS-ASSRYYTVIGLAVTVKYT-GG-KTLVLSFTDFTANPK-V-NYGYD
S_kluyveri        605 SVKKEGEVEFVTIFALMVAAKIN-DP-YKKRFVFTDFTANPL-TGSYTFD
V_polyspora_I     462 RVPI-NEKIFFKTVGMLISCSFT-HP-SFVSLVFTDFTYNSI-PQKYLFD
V_polyspora_II    415 VLNE-SEIKYVTMMGLLVSCSFE-HK-SFAKLIFTDFTKNNV-TQNFLFD
L_thermotolerans  559 SISG-NEVEFIRTFALLVSAKTF-GS-KMHKFVFTDFTSHPK-NKLSAFD
Z_rouxii_XP       448 K--K-QDEHYVRMIALLVSSDPKQKG-KFASVIFTDFTKNSV-RQYPLFD
C_glabrata        421 IIEEENTAKFYIVFGYLLACSTD-NS-NYANFVFTDFTTNRKYEQKYTFD

S_cerevisiae      560 RYLIDYENKLELNEGFKAIMYKNQFETFDSKLRKIFNNGLRDLQNGR---
S_paradoxus       558 RYLIDYESKLELNEGFKAIMYKNQFETFDTKIRQIFNKGLSDLRNGR---
S_mikata          588 RYLVDYEAKLELNEGFKAIMYRNQFETFDSKILNIFNKRLNELQNGR---
S_bayanus         558 RYLVDYEAKLDLNEGFKAIMYKNQFEVFDSHIEKIFGKRLKDLQNGN---
A_gossypii        561 PYLNDYCNRLKATECIYVKSYPEYIHNLDAYTLRHYNRRLVDCHNGR---
S_castellii       529 NYLIDPIVRMNGDQGFRVIMYPEHFEIFNRNVAKVFGSTLKDLLNGR---
K_waltii          605 SFLGSYVHRLRQEMAFPFVIYNDHYFEFKSKLKRAIGREMSELFSGN---
K_Lactis          575 SFLGSFQERIPENEHVHALIYLNRVESLNEKLQSIIKMGLMECADKG---
S_kluyveri        652 PFICSYHNRISSTETLHSVMYDDEYGKFLNRITQCMRCKFEDLFNVK---
V_polyspora_I     508 RFLIDYDNKLELDEGYRVIMYHNQFEEFDEEVKKVYGYSTREMIKHG---
V_polyspora_II    461 RFLIDYNNKIDIDEGFRVVMYLNQFEKFEKSIIEAYGYEIKKMFIND---
L_thermotolerans  605 SFLGSYTNRLPQDMAFPFVIYNDHFREFTTRLQRHTGYNFNQLYSGN---
Z_rouxii_XP       493 KFVVHYEKKLDEDEGIRTLMYLDRYREFGKKIQNVYNKTLDQTYAPD---
C_glabrata        469 RYINDYNTKLDHDQSFRVISYYNHFNEFNMKVKAKYGKDLNAMVNENSQI
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S_cerevisiae      607 -DENLSQYGIVCKMNIKVKMYNGKLNAIVRECEPVP-HSQISSIASPSQC
S_paradoxus       605 -DENLSQYGIVCKMNIKVKIYNGKLNAIVRECVPVP-HSQVGSIASPPQC
S_mikata          635 -DENLSQHGIVCKMNIKVKIYNGKLNAIVRECVPVL-QSQVRSVASPSQS
S_bayanus         605 -DENVSQHGIVCKMNMKVKIYNGKLNAIRARMRT----GP----------
A_gossypii        608 -DTNLTNFGMVFRLKLDVKSYQQRINGIIREAVLIT-GDTR---FTGDEE
S_castellii       576 --ENITNKGIVCKISLKLKFFTNKLNAISRVCIPILTSNNE---LSLKEY
K_waltii          652 -DRNISSHGIVCRISLKAKLYGNSVDGIIRKCEPIL-VGQQ---LSSEEK
K_Lactis          622 -NSNITHRSIIFKFTVKCQLFQGKLNTVILDADPIT-PTTP---VTTEEY
S_kluyveri        699 -DSNLTHRGIVCKLGLRVKIYKGKLDGVIRSCIPMM-NDSK---LTHMER
V_polyspora_I     555 -TENISGIGIICKLSIKGSLYNDKLHLIARKAKILT-NSTV---RTAEED
V_polyspora_II    508 -NENLTHKGIICKLSLKVKMFNGKLNAILRECSLIR-NEGIQN-LKIDEK
L_thermotolerans  652 -DNNLSNRGIVCRLSLKVKLYSGGIDGIIRRCEPIV-VTKR---LPKDEE
Z_rouxii_XP       540 -TINHSASRIVCVLTLKTKMYRGSLNAVAYGYEPIH-AGMT---LTLEER
C_glabrata        519 ADKNVSKYGILCRIVMKCKLYQSVLNLVERDIELLD-NLHE---LSIGEK

S_cerevisiae      655 EHLRLFYQRAFKRIGESAISRYFEEYRRFFPIHRNG-SHLAKLRFDEV--
S_paradoxus       653 EHLRSFYKRAFKRIGESAISRYYEEYRRFFPIQRNN-SHLAELKFAPV--
S_mikata          683 EHLRSFYQRAFKRIGESAISRYFEEYQRFFPIQRNKTSHLAQLKPAVS-G
S_bayanus         640 --------------------------------------------------
A_gossypii        653 RLLEAFYNRAFQRIENKCFFHNYKRYKVCFPINSLGERN-SRLPVPSL--
S_castellii       621 SILDHIYKNALTNIHEYDMDKCFDSFVKCFPYKRQADGKIIVTSSTEE-R
K_waltii          697 EFVQKFYQRAISEIPQILLSNCFPSFKKFFPITVFRD-LVVLTS-DEA-S
K_Lactis          667 KLLKPLRNKIFKRMPSEVIQLYTLTMSRFLPISKNRMSENPQLLQEQA-F
S_kluyveri        744 TKLHDFYTRAIKRIPKVHLDTFYSNFQKFFPLTINQDGQ-VELKKSEHDR
V_polyspora_I     600 ILINSLFKKSFHRISNSAIMFQFDKFSHCFSITKSNG-QIALVTGSEL-G
V_polyspora_II    555 LQLESIHKQILERIPQRALVWNFHSYAICVPLVKQSN-ETITLKYET---
L_thermotolerans  697 RHITEFYDRAIREIPQIVLLNNFDSYKTFFPIAMFRG-LVVLDTSDAQ-N
Z_rouxii_XP       585 RHLFQLYQKAIDTRNVHLLGD-----------------------------
C_glabrata        565 PYIKELFNKTEPYLTA-------------SPTLNVN-GDIASSK------

S_cerevisiae      702 --------------------------K------HEP--------KKSPTT
S_paradoxus       700 ------------------------TVK------HER--------EQLRAP
S_mikata          732 ------------H-----------EQD------HEP--------GQLHTS
S_bayanus         640 --------------------------------------------------
A_gossypii        700 ---------------------------------LAH--------TLTLPA
S_castellii       670 ELSLILDDDDDDD---------DNDNDHQLETDDNNANLSSLMNEKSFKE
K_waltii          744 ------------S---------HNSTL-----STPP--------FVGSLQ
K_Lactis          716 ---------------------YDSAGS-----SEDP--------KDDSIA
S_kluyveri        793 L-----------LDELYDSDGAEYASK-----NVDP--------EDTSHA
V_polyspora_I     648 ------------H---------DNNND-----NHSNNN------------
V_polyspora_II    601 ------------------------QVT------PDE--------IHINES
L_thermotolerans  745 ------------Q---------HRTPP-----SSQP--------ALGALQ
Z_rouxii_XP       606 --------------------------------------------------
C_glabrata        595 ------------------------------------------------TT

S_cerevisiae      712 ----PALAEHIPDLNADVSSFDV------------------K--FTDISS
S_paradoxus       712 ----TAPTEYIPDLNADVSSFDV------------------K--FTDIFS
S_mikata          745 ----MVPTEYIPDLNADVSSFDI------------------E--CTDIFP
S_bayanus         640 --------------------------------------------------
A_gossypii        709 ----ECVCARIPAANSDVASHSI--------------------KVFSSIA
S_castellii       711 ----GETQDSIPDINIDATPYRI------------------Q--ENNNIP
K_waltii          760 ----KIPPRAPPKLDIELAHFEL------------------V--RDIDIP
K_Lactis          732 KLENQLKREGVDKIEEDAATRPI----------ELFGT---RNPKTVDII
S_kluyveri        819 ----EPVEQIIPQLGSYLGDFEV--------------------VKNLDIP
V_polyspora_I     660 -------------------NNNI------------------L--IYPSID
V_polyspora_II    613 ----LDSDDDFD-TISQLEDYEVRSHLDVTRNINQYNNEKLV--KGDDFN
L_thermotolerans  761 ----PLPQRPPPKLHIELEHFTV------------------N--RHMEIP
Z_rouxii_XP       606 ----RISPFHVPSINADISDYTI------------------K—HCSNLE
C_glabrata        597 ----RESKEQVPCI-TDITQYEV------------------V--EDHNIS
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S_cerevisiae      738 LLDSS----------ARLPRPQQTHKSNTLYSCEGRIIAIE---------
S_paradoxus       738 LLNSF----------ARC--PQQTHKSNTLYNCEGRIVAIE---------
S_mikata          771 LLNSL----------SRCPHPRQIHKTSTLYSCRGRIIAIE---------
S_bayanus         640 --------------------------------------------------
A_gossypii        735 ELQSN----------PL-------SSEGVLYLLKGKILSTV---------
S_castellii       737 LLNVL----------Q--------DDEPVIFRVSGKLINVE---------
K_waltii          786 VLHKT----------RG-------VDGRQIYHITGKVVAAV---------
K_Lactis          769 DIKNN----------VQ-------MDHK-DIKVTAKILSIF---------
S_kluyveri        845 ALNTI----------EK-------LTPKKVYHVQGKVVDIT---------
V_polyspora_I     671 VLQSA----------TD-------SENKNDYILRIKVLSVE---------
V_polyspora_II    656 ELNL------------------ANPKDNIVYEIDCQIMNIK---------
L_thermotolerans  787 VLYGL----------DA-------TDSSHLFELRAKVVAAI---------
Z_rouxii_XP       632 ELEKATDDFLETNSSSQISS—SLQFDQECFSINAKILYFFTNDNPINHW
C_glabrata        622 QLNHL----------Q--------HLTPKIYVLNVYIIDVE---------

S_cerevisiae      769 ------YHASDLCFHITNELPLLQTRGL-AP-ERVLQLHIITSKNFAYFF
S_paradoxus       767 ------HHASGLCFHITNELPLSQTRIP-AP-QRVLQLHIITSKNFAYFF
S_mikata          802 ------YTASDICFHITNEFSLSQGRSA-DS-QKVLKLHIITPKNFAYFF
S_bayanus         640 --------------------------------------------------
A_gossypii        759 ------VDSSKATIYITNDAKL--QEEV-SV-RGFLRLQILGEANVSYFC
S_castellii       760 ------YHPSYLALTITNDTF-A-KDAI-EW-TRILKIEVFSSENIRYFF
K_waltii          810 ------QTQQLLTFYITNDYV-S-QDML-DP-ERVLRVEIPGAQNVEYFF
K_Lactis          792 ------DNGNNVTIYLTRSGMVGTQCTIENPFEELLKVQIWGRQNLTLFF
S_kluyveri        869 ------QDDDCLSFLITNDLIS--EGVL-DP-TRILKVDIIGQDNLDYFY
V_polyspora_I     695 ------NDKELIRLIVTDDLD-E-QEFI-NP-NNILNIDILNQT-LDTIN
V_polyspora_II    679 ------YNMSYLSILVTNDFVT--NNFI-DP-TRMLRIDITNVDNLKQLL
L_thermotolerans  811 ------RTGELLAFYVTNDWI-S-QDML-DP-TRVLRVEIPGRSNMDYFF
Z_rouxii_XP       680 SLLVAIEDNSTKTNVISG----D-HRFV-DP-RSILRIEIFGKENLEYFT
C_glabrata        645 -----IVYDQEIRIKVVNELPMV-GKYV-PP-VDILEVYITGKEEVQNFL

S_cerevisiae      811 NRSSAYL------QRQPL--------EEKYTQLAQFLGHSFKFNITSSLT
S_paradoxus       809 NRSGAYL------QRQPL--------EEKYAQLAQFLGHSFKFNITSSLK
S_mikata          844 NRPNAYI------QRQSL--------EEICTQLTQFLGHSFQFNITSSYK
S_bayanus         640 --------------TQDL--------DGRHTQLAQFLGHPFKFNITSSRL
A_gossypii        799 GADEA-----------------------STDVLQALNLRAFKFYLLPGEV
S_castellii       800 NAGVEPPLVEMSTQSQVLSTENAINIEDNLNILKGFVGKEFSFKITKGTL
K_waltii          850 GANAGRQ------PYHGI--------SARDPQLQPMLGEIFTFRLVAFSV
K_Lactis          836 GNPNYS---------------------YKREELTACIGSIVDFTLIPRVL
S_kluyveri        909 NQRDYK---------------------AFQNDLTLLVGKILAFRLSRVLI
V_polyspora_I     734 ESLNF---M-----------ES-----INNIRLRKLIDKTIELQITKLK-
V_polyspora_II    719 DIQISET------QLTDIIKDK---SNPIIAKIDDLINESVVLRIKRKLV
L_thermotolerans  851 GTYASQE------TRPDL--------AARDAQLGTMIGETFTFRLVTFAV
Z_rouxii_XP       723 ASQLSK-------------------TDSILQQLDQYRGRTCKLRVKRGYI
C_glabrata        687 GDEALT-----------------------MDIFTPLLNETSRLRVFQ---

S_cerevisiae      847 LFPDTTVALQIWCPIECTFRELQQQLAHPKVAAAPDSGSL---DCAINAT
S_paradoxus       845 FLPGTTMTLQIWCPIECTFRELQQQLAHLKVAAAPDSGSL---GCAITAT
S_mikata          880 LLPETALALQIWCPIECTLRELQQQLAHLKAATTPDSGSL---GYAITAA
S_bayanus         668 RLXXXXXXLQIWCPIECTFQELQQQQAYTAAAAAAAAAAGSGSGSPRGIN
A_gossypii        826 QI-SPSKTARVWCPVECSIEELNSQLQL-S--------------------
S_castellii       850 KL-FTNIGVSVWCPVEYTLEEMKGQMMLRHDRDAKDSKK-----------
K_waltii          886 PV-SPQRNLRIWCPIECTIQEMKCELAARTAQS-----------------
K_Lactis          865 RV-NEYLYIKIWCPIYATLESLLIHSRLEY--------------------
S_kluyveri        938 AV-SSKKRLFAWYPVECTMEEMKSQLQK-Q--------------------
V_polyspora_I     764 -I--KDSKLLLWTPANHSLKKILSQ-------------------------
V_polyspora_II    760 QL-SLNSKLAIWNPYTCTSNKHIVDQYSENVQ------------------
L_thermotolerans  887 PV-SPSRFLRTWCPVECTIQELSYELAARRGQA-----------------
Z_rouxii_XP       754 TL-RSQIALLVWCPIELTLEELEVKL------------------------
C_glabrata        711 RP-SKTDRIIRWSPIECTIQELRLQRMFRLRD------------------
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S_cerevisiae      894 VNPLRLLAAQNGVTVKKEEDNDDDAG---------------AVPTS
S_paradoxus       892 VNPLRLLAAQNGVTVKREEDNDDDAGAVSASLDMMGAAKCGGAKLQ
S_mikata          927 VNPPRFLAAQDGVTVKKEEDNGDEAGTFSASWDTIGAAQRGGAKFQ
S_bayanus         718 ADHPRLLAALDGVTVKREDTDDAVT------------AGFCPPRAT
A_gossypii        854 ----------DN-LVKLEQH----------------------TCNN
S_castellii       888 -----PLTSSHG-MVKQETHSL-------------------VEIID
K_waltii          918 -----------SSVVKRE--------------------------DA
K_Lactis          894 ----------DNDTLKYENL----------------------SDID
S_kluyveri        966 ----------LTVSVKQEQID---------------------LTDM
V_polyspora_I     786 --------------------------------------------SS
V_polyspora_II    791 --------VSNVITVKK---------------------------EQ
L_thermotolerans  919 -----------AARVKLE--------------------------DS
Z_rouxii_XP       779 -------------------------------------------EES
C_glabrata        742 -------------TIKVEET---------------------LSLTQ
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Figure S1 Alignment of large Cdc13 homologues from Saccharomyces and Kluyveromyces spp. Multiple Cdc13 homologues are culled from the SGD and NCBI databases, aligned using the T-COFFEE server (http://www.igs.cnrs-mrs.fr/Tcoffee/tcoffee_cgi/index.cgi) and displayed using Boxshade (http://www.ch.embnet.org/software/BOX_form.html). Structure based assignment of the a helices and b strands within the first, the third, and the last OB folds are indicated by red and blue boxes, respectively, while the predicted a helices and b strands of ScCdc13 are indicated by pink and green boxes. In ScCdc13OB1, red dots denote the S. cerevisiae residues important for dimerization (Ile87, Leu91, and Tyr95) whereas the pink dot denotes the less important residue Leu84 as shown in the gel filtration, yeast two-hybrid and co-IP assays; yellow dots denote the residues important for dimerization indicated by the crystal structure; and blue dots denote the residues involved in the Cdc13OB1-PolCBM interaction. In CgCdc13OB4, green dots denote the C. glabrata residues important for dimerization. The accession codes for the homologues are as follows: S. cerevisiae (NP_010061.1); S. paradoxus (spar429-g20.1); S. mikata (smik194-g3.1); S. bayanus (sbayc535-g11.1); A. gossypii (NP_982792.1); C. glabrata (XP_446604.1); S. castellii (Scas677.11); K. waltii (Kwal23.4628); K. lactis (XP_456019.1); S. kluyveri (SAKL0E13266g); V. polyspora I (XP_001645836); V. polyspora II (XP_001642283); L. thermotolerans (XP_002552111); Z. rouxii (XP_002496083).




