Additional file 7: Correction of APC activator sequences. Gray boxes: The conserved APC interacting motifs C-
box, CSM, IR-tail, CBM. Differences are boxed in yellow.

Before EST support: Activators CDC20 and CCS52

0sCDC20 2 =—=————-——- MDA-GSHSISSEKSSRYVAPRQP---LOEAGSR-PYMPSLSTASRNPSA- 44
0sCDC20 3 =—=————-——- MDA-GSHSISSEKS-HGLAPRPP---LOEAGSR-PYMPSLSTASRNPSA- 43
0sCDC20 1 =—=—=———-—- MEAPGSGSVPTAKR-RRLVPRPPPVPLEVAGARGPYMPPLCIKSKNPSA- 48
PECDC20 4 mmm e
AtCDC20 3 e mmmmm e MDSGMRATCTVPEHFLPRKLS- 21
AtCDC20 4  mmmm e e MDS---DTCTVPDHFLPRKLS- 18
AtCDC20 5 oo
AtCDC20 6 e e MMK- 3
AtCDC20 1 mmmmmmmmm e MDAGLN=-=-======~~ RCPLQEHFLPRKNS- 20
AtCDC20 2  mmmmmmmmm e MDAGMNNTSSHYKTQARCPLOEHFLPRKPS- 30
PtCDC20 1 ~ —=mmmmmmmmmm e MDAGSINSSSSLKAQSRFPLOQQFLPRMNS~- 30
PtCDC20 3 mmmmmmmmmmmm e MDAGSMNTSSSLKAQSRFPLOQQFLPRTNS- 30
PtCDC20 2 —mmmmmmmmmmm e MDAGSLNSSSYMKAQSRFPLOEQFLHRKNS - 30
PECDC20 5  mm oo
AtCCS52A1 ---MEEEDPTASNVITNSNSSSMRNLSPAMNT PVVSLESR-~---INRLINANQSQSPSP- 52
AtCCS52A2 ---MEEDESTTP----KKKSDSQLNLPPSMNRPTVSLESR----INRLIDSNHYHSPS-~ 47
PtCCS52A1 —mmmmmmmmmmm e PSPSSSEH----VNRLINSNHYISPS-- 22
PtCCS52A1 2 —==—mmmmmmmmm e TPSPSSSKH----VNRLINSNHYISPS-- 23
0sCCS52A1 MDHHHHHI,PPPPPRSPMENSASSKPPTPASTPSSRLAAAP-—--SSRVSSAAPHPSPSSS 56
PtCCS52B ---MDSTPRRKSG---LNLPSGMNETSLRLETFSSSSSFRAVTCVSSPRATSSLSSPSKT 54
PtCCS52B 2 -—-MDSTPRRKSG---LNLPSGMNETSLRLETFSSSSSFRAVTCVSSPRATSSLSSPSKT 54
AtCCS52B -—-MASPQSTKTG---LNLPAGMNQTSLRLETFSSS——-——-——--— FRGISSLSSPSK- 42
0sCCS52B ---MATDASPKPAPPRLNVPPAMAG-GLRLDPAVASP--——~--~ ARLLLDVPKTPSPSK- 48
0sCDC20 2 =—=——=—= KCYGDRETPDRSAMDMDMAHYLLTE-=-========-——==~— PRKDKEN-AAA 79
0sCDC20 3  —---——- KCYGDREIPDRSAMDMDMAHYLLTE-=-========-——=--— PKKDKEN-ARA 78
0sCDC20 1 ———-——- KCYGDREIPDRSAMDMDMAYFLLTE-=-========-——==-— PKKEKENTDML 84
PtCDC20 4 —mmmmm———e LDRETIPNRSAMDMDFAHYMLTE - —============~—~ GRKAKES---- 29
AtCDC20 3 —————e- KONLDREIPNRSAKDFDFANYALTQ-=-—========—==-— GSKRN-LDEVT 56
AtCDC20 4  —---——- KONLDREIPNRSAMDFDFANYALTQ---——--——=—-——--— GRKRN-VDEIT 53
AtCDC20 5 ~ —mmmmmmmm—mmm— o MDFDFANYALTQ-———--——---——--—- GRKRN-VDEVT 22
AtCDC20 6  ——--——- SIALALCLTHHSPMVLSIVDYGDSQ-—--———--——---——- EKTIDSLWKKP 39
AtCDC20 1 —---——- KENLDRFIPNRSAMNFDYAHFALTEERK——---——--——--— G-KDQS-ATVS 57
AtCDC20 2 ——--——- KENLDRFIPNRSAMNFDYAHFALTEGRK——--———--——--— G-KDQT-AAVS 67
PtCDC20 1 ~ —---——- KENLDRFIPNRSAMDMDYAHFMLTEGRK———--——--——--— G-KENP--TVN 66
PtCDC20 3 ~ —---——- KENLDRFIPNRSAMDMDYARFMLTEGRK——--——---——--— G-KENP--TVN 66
PtCDC20 2 —---——- KDNLDREIPNRSAMDLDYAHYMLTQGRK——--———=-——--— GGKENPTATVN 69
PECDC20 5 mm oo
AtCCS52A1 --SSLSRSIYSDRFIPSRSGSNFALFDLSPSPS-——--———--——--— KDGKEDGAGSYA 95
AtCCS52A2 ———-—- KPIYSDRFIPSRSGSNFALFDLASSSPNK----——--——--— KDGKEDGAGSYA 88
PtCCS52A1 —--——- RPIYSDRFIPCRSSSNFALFNISLPSPSATAGSSPG-——--— DGGKEDNPNAYA 70
PtCCS52A1 2 —--——- RPIYSDREFIPCRSSSNFALFNISFPQPSATAGISPG-——--— CGGKEDNPSAYA 71
0sCCS52A1 APTPASRTVYSDREIPSRAGSNLALFDLAPSPSHHDAAAAAASPGAPPPSGSTPASSPYC 116
PtCCS52B —---——- SSCSDRFIPCRSSSRLHTFGLVEKG-——--——--———--—-= SPVKEGGNEAYA 91
PtCCS52B 2 —---——- SSCSDRFIPCRSSSRLQTFGLIEKG-—---——--———--—-= SPVKEGGNEAYA 91
AtCCS52B  ———-——— STCSDRFIPCRSSSRLHAFDLODKEPT---——--———--—— TPVKEGGNEAYS 81
0sCCS52B  —-———-- TTYSDREIPCRSSSRLHNFALLDRDRA---——--———--—= SPSSTTDDAPYS 87
0sCDC20_2 SPAKEAYR----- KLLAEKILNNRT---——=--——---——- RILSFRNKPPEPESILTE-L 118
0sCDC20_3 SPSKEVYR----- RLLAEKLLNNRT---——=--——---——- RILAFRNKPPEPENVS---A 115
0sCDC20_1 SPAEEAYK----- RLLAEKLLNNRS---——=--——---——- RILAFRNKPPEPEGIVQQLL 124
PtCDC20_4 PPSQSLYQ----- KLLAEAFNMNGR---——=--——---——- RILAFKNKPPTLVDPIP--L 67
AtCDC20_3 SASRKAY-—--- MTQLAVVMNQNRT - ——=-——===——==— RILAFRNKPKS----LLSTN 92
AtCDC20_4 SASRKAY-—--- MTQLAVVMNQNRT - ——=———===—===— RILAFRNKPKA----LLSSN 89
AtCDC20_5 SASRKAY-—--- MTQLAEAMNQNRT -——=-——===——=-— RILAFRNKPKA----LLSSN 58
AtCDC20_6 HGSDLTWSG---FSRVGVTEAYFAV-——-——-————--—— PVDHFLTNPPS----LRLS- 76
AtCDC20 1 SPSKEAYR----- KQLAETMNLNHT - ———==-——---——- RILAFRNKPQAPVELLPSNH 97
AtCDC20 2 SPSKEAYR----- KQLAETMNLNHT - -———=--——---——- RILAFRNKPQAPVELLPSNH 107
PtCDC20 1 SPSREAYR----- KQLAESLNMNRT - -———=-——=--——-~ RILAFKNKPPAPVELMPQDH 106
PtCDC20_3 SPSREAYR----- KQLADSLNMNRT - -——==-——==-—=- RILAFKNKPPAPVELMPQDH 106
PtCDC20_2 SPSREAYR----- KQLAEALNLNRT---——=--——---——- RILAFKNKPPTPVELIPRDH 109
PECDC20 5 —mm e e o
AtCCS52A1 TLLRAAMFGPETPEKRDIT-GFSSS—--——-—-——--—— RNIFRFKTETH--RSLN--SF 136
AtCCS52A2 SLLKTALEGPVTPEKSDVVNGFSPS——-————--——--— GNIFRFKTETQ--RSLN--LY 130
PtCCS52A1 ALLRNALFGPQTPDKKDWGTGAAG-—————-——=-—-——- RNIFRYKTETR--QSMH--SL 111
PtCCS52A1 2 ALLRNALFGPQTPDKKDWGAGAAG-————=-——==-—=-~ ONIFRYKMETR--QSLH--SL 112
0sCCS52A1 ALLRAALFGPTTPDRVASSASACSSSSSAGASPVGSPATGNIFRFKAEVP--RNAKRALF 174
PtCCS52B RLLKSELFGSDFGS-FSSPAGGQGGLSS——--——--~ PNKNMLRFKTDHS--GPNSPFSP 139
PtCCS52B_ 2 RLLKSELFGSDFGS-FSSPAGGQGGLGS———————-~ PSKNMLRFKTDHS--GPNSPYSP 139
AtCCS52B RLLKSELFGSDFASPLLSPAGGQGSASSP-—-—-- MSPCTNMLRFKTDRSNSSPSSPFSP 135

0sCCS52B RLLRAEIFGPDSPS----PAPSS-—————-——————-—— PNTNLFRFKTDHP--SPKSPFAA 127
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0sCDC20_3
0sCDC20_1
PtCDC20 4
AtCDC20 3
AtCDC20 4
AtCDC20 5
AtCDC20 6
AtCDC20 1
AtCDC20 2
PtCDC20 1
PtCDC20 3
PtCDC20 2
PtCDC20_5
AtCCS52A1
AtCCS52A2
PtCCS52A1
PtCCS52A1 2
0sCCS52A1
PtCCS52B
PtCCS52B 2
AtCCS52B
0sCCS52B

0sCDC20_2
0sCDC20_3
0sCDC20_1
PtCDC20 4
AtCDC20_3
AtCDC20 4
AtCDC20_5
AtCDC20_6
AtCDC20 1
AtCDC20 2
PtCDC20 1
PtCDC20_3
PtCDC20_2
PtCDC20_5
AtCCS52A1
AtCCS52A2
PtCCS52A1
PtCCS52A1_2
0sCCS52A1
PtCCS52B
PtCCS52B_2
AtCCS52B
0sCCS52B

0sCDC20_2
0sCDC20_3
0sCDC20_1
PtCDC20_4
AtCDC20 3
AtCDC20_4
AtCDC20_5
AtCDC20_6
AtCDC20_1
AtCDC20_2
PtCDC20_1
PtCDC20_3
PtCDC20 2
PtCDC20_5
AtCCS52A1
AtCCS52A2
PtCCS52A1
PtCCS52A1 2
0sCCS52A1
PtCCS52B
PtCCS52B 2
AtCCS52B
0sCCS52B

L DAASTQAKPAKQRRYTPQSAERT === ==—===——==———— -
AD-——-———=——= TASTHQAKPAKQRRY T PQSAERT - === =——===——=—————— oo
YE—-—-——m - TLTSSQTKPARKCRHIPQSSERT——===—====——=—————— e
FS-——m———-—= SSSVHSSKPVKPQRHT PQRPEMT — === ==—===——==——————————
HS—=—-——=-—— DSPHONPKPVKPRRY T PONSERV- === ===—== === == —m—
HS—=—-——=-—— DSPHONPKSVKPRRYTPONSERV - === ===—===———————— e
HS—=—-——=——— DPPHQQPTSVKPRRYTPONSERV-=—====—===————————— e
QT—-———==——— TYCRRGSSYVETEKVEEEDRDDF === === === === —————————
R ASLHQQPKSVKPRRYTIPQTSERT—============————————————
R ASLHQQPKSVKPRRYTIPQTSERT—=========—==———— ==~

———————————— SHHHHQPKTAKPRRHT PQTSERT —=—========——=———————————
T SSLHYQAKPTKPRRYTPQTSERT —=—========——=——— ===~
SPFGVD----DDSPGVSHSGPVKAPRKVPRSPYKV == === === === == mm e~
PPFDSD----VVS-GVSPS-PVKSPRKILRSPYKV—====== === ———mm e~
SPFGFD----GLSGPGVSNVATKAPRKVSRSPYKV—===—===— === —m———m
SPFGFD----DMSDLGVSNVATIKTPRKVSRSPYKVGVLVNWCHILTFLRFDETWIFIGIF
SDGDDE----GVLFPGVFTTRGTGPRKI PRSPYKV == === == === === —m———
STLGHD----~ SGISSESSTPPKPPRKVPKTPHKV-—=—=======——=———————————
STLGHD----~ SGISSESSTTPKPPRKVPKTPHKV - === ======—==—————— o~
STLGND----- NGHSSDSSPPPKPPRKVPKTPHKV == === === === == —m——— e~

——————————— LDAPELVDDYYLNLLDWGSSNVLSIALGNSVYLWDATNSSTSELVTVDE
——————————— LDAPDLVDDYYLNLLDWGSKNVLSIALGDTVYLWDASSGSTSELVTVDE
——————————— LDAPGIVDDFYLNILDWGCKNVMSIALGNTLYLWNSADGSIMDLVTIDE
——————————— LDAPDIVDDFYLNLLDWGNNNVLATIALGTTVYLWNASNSSISEVVTVDE
——————————— LDAPGLRDDFSLNLLDWGSANVLAIALGDTVYLWDASSGSTSELVTIDE
——————————— LDAPGLMDDFYLNLLDWGSANVLAIALGDTVYLWDASSGSTSELVTIDE
——————————— LDAPGIADDFYLNLLDWGSSNVLAIALGDTVYLWDASSGSTYKLVTIDE
——————————— LKQVWFLTDNLVFFFVDIEEYIVIEQLGDTVYLWDASSCYTSKLVTIDD
——————————— LDAPDIVDDFYLNLLDWGSANVLAIALDHTVYLWDASTGSTSELVTIDE
——————————— LDAPDIVDDFYLNLLDWGSANVLAIALDHTVYLWDASTGSTSELVTIDE
——————————— LDAPDLVDDFYLNLLDWGSSNVLAIALGSTVYLWDASDGSTSELVTVDD
——————————— LDAPDLVDDFYLNLLDWGSSNVLAIALGSTVYLWDASDGSTSELVTVDD
——————————— LDAPDLVDDEFYLNLLDWGSKNVLAIALENTVYLWDASNGSTSELVTVGD
——————————— LDAPALQDDFYLNLVDWSAQNVLAVGLGNCVYLWNACSSKVTKLCDLGA
——————————— LDAPALQDDFYLNLVDWSAQNVLAVGLGNCVYLWNACSSKVTKLCDLGV
——————————— LDAPALHDDFYLNLVDWSSHNVLAVGLGTCVYLWNACSSKVTKLCDLGN
LLIDPAFCEFYVLDAPALQDDFYLNLVDWSSHNVLAVGLGNCVYLWNACSSKVTKLCDLGN
——————————— LDAPALQDDFYLNLVDWSSHNILAVGLGNCVYLWNACSSKVTKLCDLGV
——————————— LDAPSLODDFYLNLVDWSSQONVLAVGLGTCVYLWTASNSKVTRLCDLGP
——————————— LDAPSLODDFYLNLVDWSSQNVLAVGLGTCVYLWTASNSKVTRLCDLGP
——————————— LDAPSLODDEFYLNVVDWSSQNVLAVGLGTCVYLWTASNSKVTKLCDLGP
——————————— LDAPSLODDFYLNLVDWSSQONTLAVGLGNCVYLWSASNCKVTKLCDLGP

DNGPVTSVSWAPDGRHIAVGLNSSDVQLWDTSSNRLLRTMRGVHDSRVGSLAWNNNILTT
DSGPITSVSWAPDGQHVAVGLNSSDIQLWDTSSNRLLRTLRGVHESRVGSLAWNNNILTT
DDGPITSVSWSCDGQWIAVGLNSSDIQLWDTSSNRMLRTLHGVHQSRVGSLAWNKNILTT
EDGPVTSISWAPDGRHLAVGLDNSNVQLWDSATNQMLRTLRGGHRLRVTSLAWNHHLLTT
DKGPVTSINWTQDGLDLAVGLDNSEVQLWDCVSNRQVRTLRGGHESRVGSLAWDNHILTT
DKGPVTSINWTQDGLDLAVGLDNSEVQLWDFVSNRQVRTLIGGHESRVGSLAWNNHILTT
EEGPVTSINWTQDGLDLAIGLDNSEVQLWDCVSNRQVRTLRGGHESRVGSLAWNNHILTT
ENGPVTSINWTQDGLDLAVGLDNSEVQVWDCVSNRHVRTLRGGHESRVGSLAWNNHILTT
EKGPVTSINWAPDGRHVAVGLNNSEVQLWDSASNRQLRTLKGGHQSRVGSLAWNNHILTT
EKGPVTSINWAPDGRHVAVGLNNSEVQLWDSASNRQLRTLKGGHQSRVGSLAWNNHILTT
EDGPITSVNWAPDGRHIAIGLNNSHIQLWDSASNRQLRTLKGGHRSRVGSLAWNNHILTT
EDGPVTSVNWAPDGRHIAIGLNNSHIQLWDSASNRQLRTLKGGHRSRVGSMAWNNHILTT
EVGPVTSVNWAPDGLHLAIGLNNSNVQLWDSASCKQLRNLRGCHRSRVGSMAWNNHILTT
EDS-VCSVGWALRGTHLAVGTSTGKVQIWDASRCKRTRTMEG-HRLRVGALAWGSSVLSS
DET-VCSVGWALRGTHLAIGTSSGTVQIWDVLRCKNIRTMEG-HRLRVGALAWSSSVLSS
DDG-VCSVGWAHRGTHLAVGTSNGKVQIWDASRCKRIRIMEG-HRLRVGALAWSSSMLSS
DDG-VCSVGWAHRGTHLAIGTSNGKVQIWDASRCKRIRTMEG-HRLRVGALAWSSSMLSS
DDN-VCSVGWAQRGTHLAVGTNQGKVQVWDATRCKRIRTMES-HRMRVGALAWNSSLLSS
NDS-VCSVQWTREGSYISVGTHLGQVQVWDGTQCKRVRTMGG-HQTRTGVLAWNSRTLAS
NDS-VCSLOWTREGSYISIGTHLGQVQVWDGTQCKRVRTMGG-HQTRTSVLAWNSRTLAS
NDS-VCSVOQWTREGSYISIGTSHGQVQVWDGTQCKRVRTMGG-HQTRTGVLAWNSRILSS
RDS-VCAVHWTREGSYLAIGTSLGDVQIWDSSRCKRIRNMGG-HQTRTGVLAWSSRILSS
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0sCDC20_2
0sCDC20_3
0sCDC20_1
PtCDC20 4
AtCDC20 3
AtCDC20 4
AtCDC20_ 5
AtCDC20 6
AtCDC20 1
AtCDC20 2
PtCDC20_1
PtCDC20 3
PtCDC20 2
PtCDC20_5
AtCCS52A1
AtCCS52A2
PtCCS52A1
PtCCS52A1 2
0sCCS52A1
PtCCS52B
PtCCS52B 2
AtCCS52B
0sCCS52B

0sCDC20 2
0sCDC20_3
0sCDC20 1
PtCDC20_4
AtCDC20 3
AtCDC20 4
AtCDC20 5
AtCDC20 6
AtCDC20 1
AtCDC20 2
PtCDC20 1
PtCDC20_3
PtCDC20_2
PtCDC20_5
AtCCS52A1
AtCCS52A2
PtCCS52A1
PtCCS52A1 2
0sCCS52A1
PtCCS52B
PtCCS52B 2
AtCCS52B
0sCCS52B

0sCDC20_2
0sCDC20_3
0sCDC20_1
PtCDC20_4
AtCDC20 3
AtCDC20_4
AtCDC20_5
AtCDC20_6
AtCDC20_1
AtCDC20_2
PtCDC20_1
PtCDC20_3
PtCDC20 2
PtCDC20_5
AtCCS52A1
AtCCS52A2
PtCCS52A1
PtCCS52A1 2
0sCCS52A1
PtCCS52B
PtCCS52B 2
AtCCS52B
0sCCS52B

GGMDGKIVNNDVRIRNHVVQTYQGHQQEVCGLKWSGSGQQLASGGNDNLLHIWD-VSMAS 311
GGMDGNIVNNDVRIRNHVVQTYQGHSQEVCGLKWSGSGQQLASGGNDNLLHIWD-VSMAS 308
GGMDGNIVNNDVRMRSHVVHIYRGHEDEVCGLRWSGSGQQLASGGNDNLVHIWD-VSMAS 317
GGKDAKVINNDVRIREHIVESYEGHRQEVCGLKWSASGQQLASGGNDNLLFIWD-RFMAS 260
GGMDGKIVNNDVRIRSSIVETYLGHTEEVCGLKWSESGNKQASGGNDNVVHIWD-RSLAS 285
GGMDGKIVNNDVRIRSSIVGTYLGHTEEVCGLKWSESGKKLASGGNYNVVHIWDHRSVAS 283
GGMDGKIVNNDVRIRSSIVETYLGHTEEVCGLKWSESGKKLASGGNDNVVHIWDHRSVAS 252
GGMDGKIVNNDVRIRSSIIGTYVGHTEEVCGLKWSESGKKLASGGNDNVVHIWD-RSLAS 269
GGMDGLIINNDVRIRSPIVETYRGHTQEVCGLKWSGSGQQLASGGNDNVVHIWD-RSVAS 289
GGMDGLIINNDVRIRSPIVETYRGHTQEVCGLKWSGSGQQLASGGNDNVVHIWD-RSVAS 299
GGMDGQIINNDVRIRSHIVETYRGHTQEVCGLKWSASGQQLASGGNDNLIHIWD-RSTAL 297
GGMDGQIINNDVRIRSHIVETYRGHTQEVCGLKWSASGQQLASGGNDNLIHIWD-RSTAL 297
GGMDGKIINNDVRIRSHIVETYRGHQQEVCGLKWSASGQQLASGGNDNIIHIWD-RSVAS 302
GSRDKSILQRDIRCQEDHVSKLAGHKSEVCGLKWSYDNRELASGGNDNRLFVWN---QHS 331
GSRDKSILQRDIRTQEDHVSKLKGHKSEICGLKWSSDNRELASGGNDNKLFVWN---QHS 323
GSRDKSILQRDIRAQEDFVSKLSGHKSEVCGLKWSYDNRELASGGNDNRLFVWN---QHS 306
GSRDKSILQRDIRAREDFVSKLSGHKSEVCGLKWSYDNRELASGGNDNRLFVWN---QHS 343
GSRDKSILHHDIRAQDDYISRLAGHKSEVCGLKWSYDNRQLASGGNDNRLYVWN---QHS 369
GSRDRHILQHDLRISSDYVSKLIGHKSEVCGLKWSHDDRELASGGNDNQLLVWN---QHS 333
GSRDRNILQHDLRVSSDHVSKLIGHKSEVCGLKWSHDDRELASGGNDNQLLVWN---QHS 333
GSRDRNILQHDIRVQSDFVSKLVGHKSEVCGLKWSHDDRELASGGNDNQLLVWN---NHS 329
GSRDKNILQHDIRVPSDYISKFSGHRSEVCGLKWSHDDRELASGGNDNQLLVWN---QRS 326

SMPSAGRTQWLHRLEDHLAAVKALAWCPFQSNLLASGGGGSDRCIKFWNTHTGACLNSID 371
SVPSAGRNQWLHRLEDHTAAVKALAWCPFQSNLLATGGGGSDRCIKFWNTHTGACLNSVD 368
SNLSLGHNRWLHRFGDHLAAVKALAWCPFQSNLLASGGGGDDRCIRFWNTHTGLCLNSVD 377
SNSPR---HWLHKLEDHTAAVKALAWCPFQSNLLASGGGGNDRHIKFWNTQTGTCLNSVD 317
SKQTR---QWLHRFEEHTAAVRALAWCPFQASLLATGGGVGDGKIKFWNTHTGACLNSVE 342
SKPTR---QWLHRFEEHTAAVRALAWCPFQATLLATGGGVGDGKIKFWNTHTGACLNSVE 340
SNPTR---QWLHRFEEHTAAVRALAWCPFQASLLATGGGVGDGKIKFWNTHTGACLNSVE 309
SNPTR---QWLHRFEEHTAAVRALAWCPFQASLLATGGGVGDGKINFWNTHTGACLNSVE 326
SNSTT---QWLHRLEEHTSAVKALAWCPFQANLLATGGGGGDRTIKFWNTHTGACLNSVD 346
SNSTT---QWLHRLEEHTSAVKALAWCPFQANLLATGGGGGDRTIKFWNTHTGACLNSVD 356
SNSAT---QWLHRLEDHTSAVKALAWCPFQGNLLASGGGGGDKSIKFWNTHTGACLNSID 354
SNSAT---QWLHRLEDHTSAVKALAWCPFQGNLLASGGGGGDKSIKFWNTHTGACLNSID 354
SNSAT---QWFHRLEEHTSAVKALAWCPFQGNLLASGGGGGDRSIKFWNTHTGACLNSID 359
———————————————— HTSAVKALAWCPFQGNLLASGGGGGDRSIKFWNTHTGACLNSID 44

TQP----——- VLKYSEHTAAVKATIAWSPHVHGLLASGGGTADRCIRFWNTTTNTHLSSID 384
TQP----——- VLRFCEHAAAVKATIAWSPHHFGLLASGGGTADRCIRFWNTTTNTHLNCVD 376
TQP----——- VLKYCEHTAAVKATIAWSPHLHGLLASGGGTADRCIRFWNTTTNSHLSCMD 359
SQP--———-- VLKYCDHTAAVKATIAWSPHLHGLLASGGGTADRCIRFWNTTTNSHLSCID 396
AHP-—-————- VLKYTEHTAAVKATAWSPHLHGLLASGGGTADRCIRFWNTTTNMHLNCVD 422
QLP----——- ILKLTEHTAAVKATAWSPHQSGLLASGGGTADRCIRFWNTTNGHQLNYVD 386
QLP----——- VLTLTEHTAAVKATAWSPHQSGLLASGGGTADRCIRFWNTTNGHQLNHVD 386
QQP----——- ILKLTEHTAAVKAITWSPHQSSLLASGGGTADRCIRFWNTTNGNQLNSID 382
QQP-----—- ILRLTEHTAAVKATIAWSPHQQGLLASGGGTADRCIRFWNTVNGNMLNSVD 379

* e kK e ke ok KX * kK e Kk k Kk * * ok kk ok *

TGSQVCSLVWNKNERELLSSHGFAQNQLTLWKYPSMVKMAELTGHTSRVLFTAQVIFCSL 431

TGSQVCALLWNKNERELLSSHGFTONQLTLWKYPSMVKMAELTGHTSRVLEMAQ--———— 422
T G S ONSLALWKYPSMVKLAELEDHTARVLCLAQ-——---— 410
TGSQVCALQWNKHERELLSSHGFTENQLILWKYPSMVKMAELSGHTSPVLEMTQ---——— 371
TGSQVCSLLWSQSERELLSSHGFTONQLTLWKYPSMSKMAELNGHTSRVLEMAQ--———— 396
TGSQVCSLLWSQRERELLSSHGFTONQLTLWKYPSMSKMAELNGHTSRVLEMAQ---——— 394
TGSQVCSLLWSKSERELLSSHGFTONQLTLWKYPSMVKMAELNGHTSRVLEMAQ--—-——— 363
TGSQVCSLLWSKSERELLSAHGFTONQLTLWKYPSMVKMAELNGHTSRVLEMAQ---——— 380
TGSQVCSLLWSKNERELLSSHGFTONQLTLWKYPSMVKMAELTGHTSRVLYMAQ---——— 400
TGSQVCSLLWSKNERELLSSHGFTONQLTLWKYPSMVKMAELTGHTSRVLYMAQ---——— 410
TGSQVCSLLWNKNERELLSSHGFTONQLTVWKYPSMVKMAELTGHT SRVLYMAQ---——— 408
TGSQVCSLLWNKNERELLSSHGFTONQLTVWKYPSMVKMAELTGHTSRVLYMAQ---——— 408
TGSQVCALLWNKNERELLSSHGFTONQLVLWKYPSMLKMAELTGHTSRVLYMAQ---——— 413
TGSQVCALLWNKNERELLSSHGFTONQLVLWKYPSMLKMAELTGHTSRVLYMAQ---——~— 98

TCSQVCNLAWSKNVNELVSTHGYSQONQIIVWKYPTMSKIATLTGHTYRVLYLAV---——— 438
TNSQVCNLVWSKNVNELVSTHGYSQONQIIVWKYPTMSKLATLTGHSYRVLYLAV---——— 430
TGSQVCNLVWSKNVNELVSTHGYSQONQIIVWRYPTMSKLATLTGHTYRVLYLAI ---——— 413
TGSQVCNLVWSKNVNELVSTHGYSQONQIILWRYPTMSKLATLTGHTFRVLYLAI --—-——— 450
TGSQVCNLVWSKNVNELVSTHGYSQONQIIVWRYPTMSKLATLTGHTYRVLYLAI ---——— 476
TGSQVCNLAWSKNVNELVSTHGYSQNQIMVWKYPSLSKVATLVGHSLRVLYLAM---——— 440
TGSQVCNLAWSKNVNELVSTHGYSQNQIMVWKYPSLSKVATLVGHSMRVLYLAM---——~— 440
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**:* *:': *'**'**:*':*
——————————— GSHTGMFNNSNHIHIR----————---————————————— 504
————————————— ASHTGMFNSFNHLR-----————--—-——————————— 469
VLVFQDNVRVGPWGTDCSYFQDLIALVVIMVTGSQKL————---————-=-~- 482
————————————— KKYPELFSHVNSLR-——---—————————————————— 444
————————————— KNYLELFSHVNSLRWCLVSFASGIDVLGKSNIIHSNCD 466
————————————— KKYTDPFAHVNHIR-——--——————————————————— 411
————————————— KKYTEPFAHVNHIR-———--—————————————————— 428
————————————— KAVAEPFSHVNRIR-———-——————————————————— 447
————————————— KAVSEPFSHVNRIR-——---—————————————————— 457
————————————— KANPEPFSHLNRLR-——----————-—-——————————— 455
————————————— KANPEPFSHLNRIR-——----—————————————————— 455
————————————— SEIGSSFFGRTTIR-—--------———-—--——————— 483
————————————— SEIGALSFGRTTIR-—————---———————-——————— 475
————————————— SEIGASSLGRTTIR-——--—---———————-——————— 458
————————————— SEIGASSLGRTTIR-———-—---———————-——————— 495
————————————— SSIGATSFVRSYIR-—————---——————————————— 523
————————————— KDTGLWSLGRTQIR--—----———-——--————————— 485
————————————— KDTGLWSLGRTQIR-------———-——--————————— 485
————————————— KDTGLWSLGRTQIR------———=-———-—————————— 481
————————————— RDIGLWSFSRSHIR------———————-—————————— 478

488
455
445
400
430
428
397
414
433
443
441
441
442
120
469
461
444
481
509
471
471
467
464



After EST support: Activators CDC20 and CCS52
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_____________________ MDAGLN------—-—-—-—-—————————RCPLQEHFLPRKNS
_____________________ MDAGMNNTSSHYK---------TQARCPLQEHFLPRKPS
_____________________ MDAGSLNSSSYMK-—--------AQSRFPLQEQFLHRKNS
_____________________ MDAGSINSSSSLK---------AQSRFPLOQQFLPRMNS
_____________________ MDAGSMNTSSSLK---------AQSRFPLOQQFLPRTNS
__________________________ MDSG----—-—--—-——--—--MRATCTVPEHFLPRKLS
__________________________ MDS----—-—-—--—-——-—-———--DTCTVPDHFLPRKLS
_________________________ MMNTSSHLK---------AQASCPLVEHFLRRKLS
_________________________ MMKS-------—-—--—-—-—-—--TALALCLTHHSPMVLS
_______________________ MDSSSSSTTTR-------—-MFHPRSALRENPQRKKS

—————————————————— MDA-GSHSISSEKSHG-LAPRPP---LQEAGSR-PYMPSLST
—————————————————— MDA-GSHSISSEKSSRYVAPRQP---LQEAGSR-PYMPSLST
—————————————————— MEAPGSGSVPTAKRRR-LVPRPPPVPLEVAGARGPYMPPLCI

—————— MEEEDPTASNVITNSNSSSMRNLSPAMNTPVVSLESR--—--INRLINANQSQSP
—————— MEEDESTTP----KKKSDSQLNLPPSMNRPTVSLESR--—--INRLIDSNHYHSP
-MADPMISQSTQSKLNIAASTTPRHHHHLHLENPTPSPSSSKH----VNRLINSNHYISP
-MADPTMSPPNQSQLNVAASTTQRRQHHLNLESLAPSPSSSEH----VNRLINSNHYISP
MDHHHHHLPPPPPRSPMENSASSKPPTPASTPSSRLAAAPSSR--—--VSSAAPHPSPSSS

—————— MDSTPRRKSG---LNLPSGMNETSLRLETFSSSSSFRAVTCVSSPRAISSLSSP

—————— MDSTPRRKSG---LNLPSGMNETSLRLETFSSSSSFRAVTCVSSPRAISSLSSP
—————— MASPQSTKTG---LNLPAGMNQTSLRLETFSSS------—-—----FRGISSLSSP
—————— MATDASPKPAPPRLNVPPAMAG-GLRLDPAVASP-—-—-—--—--ARLLLDVPKTPSP
KENL------- DRFIPNR-SAMNFDYAHFALTEERKG--—-=-—-—-——- KDQS-ATVSSPSKE
KENL------- DRFIPNR-SAMNFDYAHFALTEGRKG-—-=-—-—-—-——- KDQT-AAVSSPSKE
KDNL------- DRFIPNR-SAMDLDYAHYMLTQGRKGG-—-—-—-———-— KENPTATVNSPSRE
KENL------- DRFIPNR-SAMDMDYAHFMLTEGRKG-—-=-=-—-———-— KENP--TVNSPSRE
KENL------- DRFIPNR-SAMDMDYARFMLTEGRKG-=-=-=-—-———-— KENP--TVNSPSRE
KONL----—--- DRFIPNR-SAKDFDFANYALTQGSKR-—-—-————————— NLDEVTSASRK
KONL----—--- DRFIPNR-SAMDFDFANYALTQGRKR--—-—-———————— NVDEITSASRK
KENF------- DRFIPNRSAMMDEFDFANYALTQGRKR--—-=———————— NVDEVTSASRK
—————————————— IVDYGDSQEKTID----SLWKKP--------—-—---HGSDLTWSG-—
YENVSLONYILDRFIPNR-SAMDMDFAHYMLTEGRKA-—--—---—-———-—-—-—-—-— KESPPSQS
ASRNPSAKCYGDRFIPDR-SAMDMDMAHYLLTEPKKD----—-———---— KEN-AAASPSKE
ASRNPSAKCYGDRFIPDR-SAMDMDMAHYLLTEPRKD----—-———---— KEN-AAASPAKE
KSKNPSAKCYGDRFIPDR-SAMDMDMAYFLLTEPKKE-—-----—-—-——— KENTDMLSPAEE
SPSSLSRSIYSDRFIPSR---SGSNFALFDLSPSPS----—-—-—--—-—-—-———— KDGKEDGAG
S-—--—- KPIYSDRFIPSR---SGSNFALFDLASSSPNK----—-—-——-—-—-—-—-— KDGKEDGAG
S-—--—- RPIYSDRFIPCR---SSSNFALFNISFPQPSATAGISPG------— CGGKEDNPS
S-—--—- RPIYSDRFIPCR---SSSNFALFNISLPSPSATAGSSPG------— DGGKEDNPN
APTPASRTVYSDRFIPSR---AGSNLALFDLAPSPSHHDAAAAAASPGAPPPSGSTPASS
SKT----SSCSDRFIPCR---SSSRLHTFGLVEKG----—-————-—-—-————— SPVKEGGNE
SKT----SSCSDRFIPCR---SSSRLQTFGLIEKG--—-—-—-—————-—-————— SPVKEGGNE
SK--—-—- STCSDRFIPCR---SSSRLHAFDLODKEPT----—-—-—-—-—-—-———— TPVKEGGNE
SK--—-—- TTYSDRFIPCR---SSSRLHNFALLDRDRA--—-————-—-—————— SPSSTTDDA
AYRKQLAETMNLN----———--——————————————————— HTRILAFRNKPQAPVELLP
AYRKQLAETMNLN----———--——————————————————— HTRILAFRNKPQAPVELLP
AYRKQLAEALNLN----———--——————————————————— RTRILAFKNKPPTPVELIP
AYRKQLAESLNMN-——=————————————————————————— RTRILAFKNKPPAPVELMP
AYRKQLADSLNMN-——=———————————————————————— RTRILAFKNKPPAPVELMP
AYMTQLAVVMNQN-——————————————————————————— RTRILAFRNKPKS----LL
AYMTQLAVVMNQN-——————————————————————————— RTRILAFRNKPKA----LL
AYMTQLAEAMNQN-——————————————————————————— RTRILAFRNKPKA----LL
--FSRVGVTEAYF-----————-—-—————————————————— AVPVDHFLTNPPS----LR
LYQKLLAEAFNMN-————=—————————————————————— GRRILAFKNKPPTLVDPIP
VYRRLLAEKLLNN----=-==-—=-—-—-—-—-——————————————— RTRILAFRNKPPEPENVS-—
AYRKLLAEKILNN-------—-—-——————————————————— RTRILSFRNKPPEPESILT
AYKRLLAEKLLNN-------—-———————————————————— RSRILAFRNKPPEPEGIVQ
SYATLLRAAMFGPETPEKRDIT-GFSSS—---=-———=—-—-——— RNIFRFKTETH--RSLN-
SYASLLKTALFGPVTPEKSDVVNGFSPS—-=-==-————-—-=-——— GNIFRFKTETQ--RSLN-
AYAALLRNALFGPQTPDKKDWGAGAAG-———————===———— ONIFRYKMETR--QSLH-
AYAALLRNALFGPQTPDKKDWGTGAAG-———=—————=————— RNIFRYKTETR--QSMH-
PYCALLRAALFGPTTPDRVASSASACSSSSSAGASPVGSPATGNIFRFKAEVP--RNAKR
AYARLLKSELFGSDFGS-FSSPAGGQGGLSS————-—-—--—-— PNKNMLRFKTDHS--GPNSP
AYARLLKSELFGSDFGS-FSSPAGGQGGLGS————-—-—--—-- PSKNMLRFKTDHS--GPNSP
AYSRLLKSELFGSDFASPLLSPAGGQGSASSP-——---— MSPCTNMLRFKTDRSNSSPSSP
PYSRLLRAEIFGPDSPS----PAPSS-———-—-—-—-—————-—-— PNTNLFRFKTDHP--SPKSP
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SNHS--—-—--—-—-——- ASLHQQPKSVKPRRYIPQTSERTLDAPDIVDDFYLNLLDWGSANV
SNHS--—-—--—--——-— ASLHQQPKSVKPRRYIPQTSERTLDAPDIVDDFYLNLLDWGSANV
RDHLS-—-—-————---- SSLHYQAKPTKPRRYIPQTSERTLDAPDLVDDEFYLNLLDWGSKNV
QDH--===—————-—— SHHHHQPKTAKPRRHIPQTSERTLDAPDLVDDEFYLNLLDWGSSNV
QDH--===—————-—— SHHHHQPKTAKPRRHIPQTSERTLDAPDLVDDEFYLNLLDWGSSNV
STNHS----------— DSPHONPKPVKPRRYIPONSERVLDAPGLRDDFSLNLLDWGSANV
SSNHS---------- DSPHONPKSVKPRRYIPONSERVLDAPGLMDDEFYLNLLDWGSANV
SSNHS---------- DPPHQQPISVKPRRYIPONSERVLDAPGIADDFYLNLLDWGSSNV
LS-QT---——————— IYCRRGSSYVETEKVEEEDRDDFLKQVWFLTDNLVEFFEFVDIEEYT
LFS-----——————-— SSSVHSSKPVKPQRHIPQRPEMTLDAPDIVDDEFYLNLLDWGNNNV
—-—AAD-------—-—- TASTHQAKPAKQRRYIPQSAERTLDAPDLVDDYYLNLLDWGSKNV
E-LRA-———————--- DAASIQAKPAKQRRYIPQSAERTLDAPELVDDYYLNLLDWGSSNV
QLLYE--=-=-—————-— TLTSSQTKPARKCRHIPQSSERTLDAPGIVDDFYLNILDWGCKNV
-SFSPFGVD----DDSPGVSHSGPVKAPRKVPRSPYKVLDAPALQDDEFYLNLVDWSAQNV
-LYPPFDSD----VVS-GVSPS-PVKSPRKILRSPYKVLDAPALQDDFYLNLVDWSAQNV
-SLSPFGFD----DMSDLGVSNVAIKTPRKVSRSPYKVLDAPALQDDFYLNLVDWSSHNV
-SLSPFGFD----GLSGPGVSNVAIKAPRKVSRSPYKVLDAPALHDDFYLNLVDWSSHNV
ALFSDGDDE----GVLFPGVFTTRGTGPRKIPRSPYKVLDAPALQDDFYLNLVDWSSHNI
FSPSILGHD----- SGISSESSTPPKPPRKVPKTPHKVLDAPSLODDFYLNLVDWSSQNV
YSPSILGHD-—-—--- SGISSESSTTPKPPRKVPKTPHKVLDAPSLODDEFYLNLVDWSSQNV
FSPSILGND----- NGHSSDSSPPPKPPRKVPKTPHKVLDAPSLODDEYLNVVDWSSQNV

FAASAAATAGHYDCTAGSAESSTPRKPPRKVPKTPHKVLDAPSLODDEFYLNLVDWSSQONT
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LSTIALGDTVYLWDASSGSTSELVTVDEDSGPITSVSWAPDGQHVAVGLNSSDIQLWDTSS
LSTALGNSVYLWDATNSSTSELVTVDEDNGPVTSVSWAPDGRHIAVGLNSSDVQLWDTSS
MSIALGNTLYLWNSADGSIMDLVTIDEDDGPITSVSWSCDGQWIAVGLNSSDIQLWDTSS
LAVGLGNCVYLWNACSSKVTKLCDLGAEDS-VCSVGWALRGTHLAVGTSTGKVQIWDASR
LAVGLGNCVYLWNACSSKVTKLCDLGVDET-VCSVGWALRGTHLAIGTSSGTVQIWDVLR
LAVGLGNCVYLWNACSSKVTKLCDLGNDDG-VCSVGWAHRGTHLAIGTSNGKVQIWDASR
LAVGLGTCVYLWNACSSKVTKLCDLGNDDG-VCSVGWAHRGTHLAVGTSNGKVQIWDASR
LAVGLGNCVYLWNACSSKVTKLCDLGVDDN-VCSVGWAQRGTHLAVGTNQGKVQVWDATR
LAVGLGTCVYLWTASNSKVTRLCDLGPNDS-VCSVQWTREGSYISVGTHLGQVQVWDGTQ
LAVGLGTCVYLWTASNSKVTRLCDLGPNDS-VCSLOQWTREGSYISIGTHLGQVQVWDGTQ
LAVGLGTCVYLWTASNSKVTKLCDLGPNDS-VCSVQWTREGSYISIGTSHGQVQVWDGTQ
LAVGLGNCVYLWSASNCKVTKLCDLGPRDS-VCAVHWTREGSYLAIGTSLGDVQIWDSSR
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CKRIRIMEG-HRLRVGALAWSSSMLSSGSRDKSILQRDIRAQEDFVSKLSGHKSEVCGLK
CKRIRTMES-HRMRVGALAWNSSLLSSGSRDKSILHHDIRAQDDYISRLAGHKSEVCGLK
CKRVRTMGG-HQTRTGVLAWNSRTLASGSRDRHILQHDLRISSDYVSKLIGHKSEVCGLK
CKRVRTMGG-HQTRTSVLAWNSRTLASGSRDRNILQHDLRVSSDHVSKLIGHKSEVCGLK
CKRVRTMGG-HQTRTGVLAWNSRILSSGSRDRNILQHDIRVQSDEFVSKLVGHKSEVCGLK
CKRIRNMGG-HQTRTGVLAWSSRILSSGSRDKNILQHDIRVPSDYISKFSGHRSEVCGLK
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WSGSGQQLASGGNDNVVHIWD-RSVASSNSTT---QWLHRLEEHTSAVKALAWCPFQANL
WSGSGQQLASGGNDNVVHIWD-RSVASSNSTT---QWLHRLEEHTSAVKALAWCPFQANL
WSASGQQLASGGNDNIIHIWD-RSVASSNSAT---QWFHRLEEHTSAVKALAWCPFQGNL
————————————————— HIWD-RSVASSNSAT---QWFHRLEEHTSAVKALAWCPFQGNL
WSASGQQLASGGNDNLIHIWD-RSTALSNSAT---QWLHRLEDHTSAVKALAWCPFQGNL
WSASGQQLASGGNDNLIHIWD-RSTALSNSAT---QWLHRLEDHTSAVKALAWCPFQGNL
WSESGNKQASGGNDNVVHIWD-RSLASSKQTR---QWLHRFEEHTAAVRALAWCPFQASL
WSESGKKLASGGNYNVVHIWDHRSVASSKPTR---QWLHRFEEHTAAVRALAWCPFQATL
WSESGKKLASGGNDNVVHIWDHRSVASSNPTR---QWLHRFEEHTAAVRALAWCPFQASL
WSESGKKLASGGNDNVVHIWD-RSLASSNPTR---QWLHRFEEHTAAVRALAWCPFQASL
WSASGQQLASGGNDNLLFIWD-RFMASSNSPR---HWLHKLEDHTAAVKALAWCPFQSNL
WSGSGQQLASGGNDNLLHIWD-VSMASSVPSAGRNQWLHRLEDHTAAVKALAWCPFQSNL
WSGSGQQLASGGNDNLLHIWD-VSMASSMPSAGRTQWLHRLEDHLAAVKALAWCPFQSNL
WSGSGQQLASGGNDNLVHIWD-VSMASSNLSLGHNRWLHRFGDHLAAVKALAWCPFQSNL

WSYDNRELASGGNDNRLEFVWNQHSTQP---=-=-—-———-— VLKYSEHTAAVKATIAWSPHVHGL
WSSDNRELASGGNDNKLEFVWNQHSTQP---=-—-=-=——-— VLRFCEHAAAVKATIAWSPHHFGL
WSYDNRELASGGNDNRLEFVWNQHSSQP---=-—-—-———-— VLKYCDHTAAVKATIAWSPHLHGL
WSYDNRELASGGNDNRLEFVWNQHSTQP---=-—-=-=——-— VLKYCEHTAAVKATIAWSPHLHGL
WSYDNRQLASGGNDNRLYVWNQHSAHP-----—-———— VLKYTEHTAAVKATIAWSPHLHGL
WSHDDRELASGGNDNQLLVWNQHSQLP--=-=-=-==—=—-— ILKLTEHTAAVKATIAWSPHQSGL
WSHDDRELASGGNDNQLLVWNQHSQLP--=-=-—-————— VLTLTEHTAAVKATIAWSPHQSGL
WSHDDRELASGGNDNQLLVWNNHSQQP----—-—-———— ILKLTEHTAAVKAITWSPHQSSL
WSHDDRELASGGNDNQLLVWNQRSQQP--—-=-=-————— ILRLTEHTAAVKATIAWSPHQQGL
o k.

ek e kK e Ko ok Kk *

LATGGGGGDRTIKFWNTHTGACLNSVDTGSQVCSLLWSKNERELLSSHGFTQONQLTLWKY
LATGGGGGDRTIKFWNTHTGACLNSVDTGSQVCSLLWSKNERELLSSHGFTQONQLTLWKY
LASGGGGGDRSIKFWNTHTGACLNSIDTGSQVCALLWNKNERELLSSHGFTQNQLVLWKY
LASGGGGGDRSIKFWNTHTGACLNSIDTGSQVCALLWNKNERELLSSHGFTQONQLVLWKY
LASGGGGGDKSIKFWNTHTGACLNSIDTGSQVCSLLWNKNERELLSSHGFTQNQLTVWKY
LASGGGGGDKSIKFWNTHTGACLNSIDTGSQVCSLLWNKNERELLSSHGFTQNQLTVWKY
LATGGGVGDGKIKFWNTHTGACLNSVETGSQVCSLLWSQSERELLSSHGFTQONQLTLWKY
LATGGGVGDGKIKFWNTHTGACLNSVETGSQVCSLLWSQRERELLSSHGFTQONQLTLWKY
LATGGGVGDGKIKFWNTHTGACLNSVETGSQVCSLLWSKSERELLSSHGFTQONQLTLWKY
LATGGGVGDGKINFWNTHTGACLNSVETGSQVCSLLWSKSERELLSAHGFTQONQLTLWKY
LASGGGGNDRHIKFWNTQTGTCLNSVDTGSQVCALQWNKHERELLSSHGFTENQLILWKY
LATGGGGSDRCIKFWNTHTGACLNSVDTGSQVCALLWNKNERELLSSHGFTQONQLTLWKY
LASGGGGSDRCIKFWNTHTGACLNSIDTGSQVCSLVWNKNERELLSSHGFAQNQLTLWKY
LASGGGGDDRCIRFWNTHTGLCLNSVDTGSQVCGLLWNKNEKELLSAHGYVQNSLALWKY
LASGGGTADRCIRFWNTTTNTHLSSIDTCSQVCNLAWSKNVNELVSTHGYSQNQIIVWKY
LASGGGTADRCIRFWNTTTNTHLNCVDTNSQVCNLVWSKNVNELVSTHGYSQNQIIVWKY
LASGGGTADRCIRFWNTTTNSHLSCIDTGSQVCNLVWSKNVNELVSTHGYSQNQIILWRY
LASGGGTADRCIRFWNTTTNSHLSCMDTGSQVCNLVWSKNVNELVSTHGYSQNQIIVWRY
LASGGGTADRCIRFWNTTTNMHLNCVDTGSQVCNLVWSKNVNELVSTHGYSQNQIIVWRY
LASGGGTADRCIRFWNTTNGHQLNYVDTGSQVCNLAWSKNVNELVSTHGYSQNQIMVWKY
LASGGGTADRCIRFWNTTNGHQLNHVDTGSQVCNLAWSKNVNELVSTHGYSQNQIMVWKY
LASGGGTADRCIRFWNTTNGNQLNSIDTGSQVCNLAWSKNVNEIVSTHGYSQNQIMLWKY
LASGGGTADRCIRFWNTVNGNMLNSVDTGSQVCNLAWCKNVNELVSTHGYSQNQIMVWKY

Kk ek k Kk * * Kk okk ok * cek Kk kKk Kk k. Ko okekkhke ok o oKkek

PSMVKMAELTGHTSRVLYMAQSPDGCTVASAAGDETLRFWNVEG-VPETAKKAAPKAVAE
PSMVKMAELTGHTSRVLYMAQSPDGCTVASAAGDETLRFWNVEG-VPETAKKAAPKAVSE
PSMLKMAELTGHTSRVLYMAQSPDGCTVATAAGDETLRFWNVEFG-VPEVA-KAAPKANPE
PSMLKMAELTGHTSRVLYMAQSPDGCTVATAAGDETLRFWNVEFG-VPEVA-KAAPKANPE
PSMVKMAELTGHTSRVLYMAQSPDGCTVATAAGDETLRFWNVEFG-VPEVAAKAAPKANPE
PSMVKMAELTGHTSRVLYMAQSPDGCTVATAAGDETLRFWNVEFG-VPEIAAKAAPKANPE
PSMSKMAELNGHTSRVLFMAQSPNGCTVASAAGDENLRLWNVEGEPPKTTKKAASKKYPE
PSMSKMAELNGHTSRVLFMAQSPNGCTVASAAGDENLRLWNVEFGEPPKTTKKAASKNYLE
PSMVKMAELNGHTSRVLFMAQSPDGCTVASAAGDETLRLWNVEFGEPPKTTKKAASKKYTD
PSMVKMAELNGHTSRVLFMAQSPDGCTVASAAGDETLRLWNVEFGEPPKTTKKAASKKYTE
PSMVKMAELSGHTSPVLFMTQSPDGYTVASAAGDETLRFWNVEG--NPKAAKPAPKAIAE
PSMVKMAELTGHTSRVLFMAQSPDGCTVASAAADETLRFWNVEG-SPEAPKPAAKASHTG
PSMVKMAELTGHTSRVLFTAQSPDGLTVASAAADETLRFWNVEG-APEAPKTATKGSHTG
PSMVKLAELEDHTARVLCLAQSPDGFTVASVAADETLRLWKIFE-TSEDAKPVFKTVNTG
PTMSKIATLTGHTYRVLYLAVSPDGQTIVTGAGDETLRFWNVEP-SPKSQNTD--SEIGS
PTMSKLATLTGHSYRVLYLAVSPDGQTIVTGAGDETLRFWNVEP-SPKSQSRE--SEIGA
PTMSKLATLTGHTFRVLYLAISPDGQTIVTGAGDETLRFWSVEFP-SPKSQNTD--SEIGA
PTMSKLATLTGHTYRVLYLAISPDGQTIVTGAGDETLRFWNVEP-SPKSQNTE--SEIGA
PTMSKLATLTGHTYRVLYLAISPDGQTIVTGAGDETLRFWNVEFP-SPKSQSSDSLSSIGA
PSLSKVATLVGHSLRVLYLAMSPDGQTIVTGAGDETLRFWNVEP-SMKTQTPV--KDTGL
PSLSKVATLVGHSMRVLYLAMSPDGQTIVTGAGDETLRFWNVEP-SMKTQTPV--KDTGL
PSMSKVATLTGHSMRVLYLATSPDGQTIVTGAGDETLRFWNVEP-SVKMQTPV--KDTGL
PSMSKVATLTGHTLRVLYLAMSPDGQTIVTGAGDETLRFWNIFP-SMKTQAPV--RDIGL

Kee Kok K * . * % e kK ek ke o K Kk Kkek ok

319
329
332
39

327
327
315
313
322
299
328
341
344
350
357
349
366
366
395
359
359
355
352

379
389
392
99

387
387
375
373
382
359
388
401
404
410
417
409
426
426
455
419
419
415
412

438
448
450
157
446
446
435
433
442
419
446
460
463
469
474
466
483
483
514
476
476
472
469



AtCDC20 1
AtCDC20 2
PtCDC20 1
PtCDC20_5
PtCDC20 2
PtCDC20 3
AtCDC20 3
AtCDC20 4
AtCDC20 5
AtCDC20 6
PtCDC20 4
0sCDC20_1
0sCDC20_2
0sCDC20_3
AtCCS52A1
AtCCS52A2
PtCCS52A1
PtCCS52A1 2
0sCCS52A
PtCCS52B
PtCCS52B 2
AtCCS52B
0sCCS52B

PFSHVNR--IR
PFSHVNR--IR
PFSRFNR--IR
PFSRFNR--IR
PFSHLNR--LR
PFSHLNR--IR
LFSHVNS--LR
LFSHVNS--LR
PFAHVNH--IR
PFAHVNH--IR
PFANVSH--FR
MENSFNH--LR
MENNSNHIHIR
MFNSFSH--IR
SFFGRTT--IR
LSFGRTT--IR
SSLGRTT--IR
SSLGRTT--IR
TSFVRSY--IR
WSLGRTQ--IR
WSLGRTQ--IR
WSLGRTQ--IR
WSFSRSH--IR

:*

447
457
459
166
455
455
444
442
451
428
455
469
474
478
483
475
492
492
523
485
485
481
478



