Alignment of cyclin motif from A-type cyclins

Alignments of A-type and B-type cyclins used in the construction of the

phyl ogenetic trees. The GCG pil eup program and Cl ustal W programwere used to
produce the alignnments. Bel ow the sequences are marked identical (*), highly
simlar (:) and sinmlar (.) amno acids.

Human A2 NEVPDYHED! HTYLREMEVKCKPKVGYMKKQPDI TNSMRAI LVDW.VEVGEEYKLQNETL
Hamster A2 NEVPDYHEDI HTYLREMElI KCKPKVGYMKKQPDI TNSVRAI LVDW. VEVGEEYKLQNETL
Mouse A2 NEVPDYQED! HTYLREMEVKCKPKVGYMKRQPDI TNSMRAI LVDW.VEVGEEYKL QNETL
Chi cken A2 NNVPDYVSDI HTYLREMEVKCKPKI GYMKKQPDI TNNVRAI LVDW. VEVGEEYKLQNETL
Xenopus A2 NNVADYAKEI HT YL REMEVKCKPKAGYMKQPDI TGNVRAI LVDW.VEVGEEYKLQNETL
Zebra fish A2 NEVSDYAAEI HTHL REMEVKSKPKAGYMRKQPDI TNSVRAI LVDW.VEVGEEYKLQNETL
CGold fish Al LCVPEYAEDI HRYLRECEVKYRPKPGYMRKQPDI TNCVRVI LVDW.VEVGEEYKLCSETL
Zebra fish Al LCVSEYAEDI HRYLRECEVKYRPKPGYMRKQPDI TNCVRVI LVDW.VEVGEEYKLCSETL
Human Al I NVTEYAEEI YQYLREAEI RHRPKAHYMKKQPDI TEGVRTI LVDW.VEVGEEYKLRAETL
Mouse Al I NVTEYAEEI HRYL PEAEVRHRPKAHYMRKQPDI TEGVRAI LVDW.VEVGEEYKLRTETL
Xenopus Al VAVSEY! HEI HQYL REAEL KHRPKAYYMRKQPDI TSAMRT! LVDW.VEVGEEYKLHTETL
Missel A LTAPEYEEDI YSYLREAEAKNRAKPGYMKRQQDI TSSMRSI LVDW.VEVAEEYKLHRETL
CamA LTVPEYEEDI YNYLRQAEMKNRAKPGYMKRQTDI TTSMRCI LVDW.VEVSEEDKLHRETL
Li npet A LSVPEYAEDI YKHLREAESRHRSKPGYMKKQPDI TNSMRSI LVDWWEVSEEYKLHRETL

H. pul cherrinus A LGEPEYAEE!l YQYLKTAESKHRPKHGYMRKQPDI TNSVRCI LVDW.VEVSEEYRLHNETL
S. granularis A LGEPEYSEEI YQYLKTAEL KHRPKHGYMRKQPDI TNNVRCI LI DW.VEVSEEYRLHNETL

Starfish A FGVPEYAED! YEYLREAEL RNRPKPGYMRKQPDI TSGVRSI LVDW.I EVGEEYRLHNETL
Drosophila Al LEVWQYQVDI LEYFRESEKKHRPKPRYMRRQKDI SHNVRSI LI DALVEVSEEYKLDTETL
H. robusta A YSLPEYRDDI LTYGKEAEQRYMAKANYMERQSDI NHSVRSI LVDW.VEVADEYKLKRETF
C. elegans A FSSEEFFPDI | KYM_ HRQTKNRASHECFDI QSQ\/NEEI\/RTI LI DV\FSDVVKEYNFQ<ETF
* %k %k * * * -k .
Human A2 HLAVNY!| DRFLSSMSVLRGKLQLVGTAAMLLASKFEEI YPPEVAEFVY| TDDTYTKKQVL
Hanster A2 HLAVNY!| DRFLSSMSVLRGKLQLVGTAAMLLASKFEEI YPPEVAEFVY| TDDTYSKKQVL
Mouse A2 HLAVNY| DRFL SSMSVLRGKLQLVGTAAMLLASKFEEI YPPEVAEFVY! TDDTYSKKQVL
Chi cken A2 HLAVNY!| DRFLSSMSVLRGKLQLVGTAAMLLASKFEEI YPPEVAEFVY| TDDTYNKKQVL
Xenopus A2 YLAVNY! DRFLSSMSVLRGKLQLVGTAAMLLASKFEEI YPPEVAEFVY! TDDTYTKKQVL
Zebra fish A2 YLAVNYI DRFLSSMSVLMCERLQLVGTAAMLLASKFEEI YPPKGAEFVY! TDDTYTKKQVL
Gold fish Al FLAVNYLDRFL SCMSVLRGKLQLVGTAAVLLAAKYEEVYPPEVDEFVY! TDDTYTKKQLL
Zebra fish Al YLAVNYLDRFLSCVSVLRGKLQLVGTAAI LLAGKYEEVYPPEVDEFV- SSGXHYTKKQLL
Human Al YLAVNFLDRFLSCVSVLRGKLQLVGTAAMLLASKYEEI YPPEVDEFVY! TDDTYTKRQLL
Mouse Al YLAVNFLDRFLSCVSVLRCGKLQLVGTAAI LLASKYEEI YPPDVDEFVYI TDDTYTKRQLL
Xenopus Al YLAMNYLDRFLSCVSVLRCGKLQLVGTAAI LLASKYEEI YPPDVDEFVY! TDDTYSKKQLL
Mussel A FLAVNYI| DRFLSKI SVLRGKLQLVGAASMFLAAKYEEI YPPDVTEFAY! TDDTYDKKQI L
CamA FLGVNYI DRFLSKI SVLRGKLQLVGAASMFLAAKYEEI YPPDVKEFAY! TDDTYTSQQVL
Li npet A FLAI NYI DRFLSQVEVLRGKLQLVGAASMFI ASKYEEI YPPEVSEFVY! TDDTYEQKQVL

H pulcherrinus A  YLAAAFI DRFLSQVSEVLRAKLQLVGTASMFVASKYEEI YPPDVKEFVY! TDDTYSI KQVL
S. granularis A YLAAAFI DRFLSQVBVLRAKLQLVGTASMFVASKYEEI YPPDVKEFI YI TDDTYSI KQVL

Starfish A YLAVSYI! DRFLSQVSVLRSKLQLVGAASMFLAAKFEEI YPPEVNEFVY! TDDTYTVKQVL
Drosophila Al YLSVFYLDRFLSQVAVVRSKLQLVGTAAMYI AAKYEEI YPPEVGEFVFLTDDSYTKAQVL
H robusta A FLAVNYI DRFLSMVEVI RCRLQLLGAAAMFI AAKYEEI YPPDVAEFVYI TDDTYTMKQVL
C. elegans A HLAVSLVDRALSI\/FNI DKI\/RFQ_VGT TSMM AVKYEEI FPPEI EDFALI TDNTYR\/PDI L
Ck k% . SRk ke e ok Kkekke s kk .
Human A2 RVEHLVLKVLTFDLAAPTVNQF- - - - - - - LTQYFL- - - HQQPANCKVESLAMFLGELSLI
Hanmst er A2 RVEHLVLKVLAFDLAAPTVNQF- - - - - - - LNQYFL- - - HQQPANCKVESLAMFLGELSLI
Mouse A2 RVEHLVLKVLAFDLAAPTVNQF- - - - - - - LTQYFL- - - HLQPANCKVESLAMFLGELSLI
Chi cken A2 RVEHLI LKVLSFDLAAPTI NQF- - - - - - - LTQYFL- - - HQQ- TNAKVESLSMYLCGELTLI
Xenopus A2 KMEHLVLKVLSFDLAAPTI LQY----- - - LNQYF- - - - Q HPVSPKVESLSMFLGELSLV
Zebra fish A2 RVEHLVLTVLSFDLAAPTI NQF- - - - - - - LTQYFL- - - H QPVSSKVESL SMFLGELSLI
Gold fish Al RVEQHLLRVLAFDMTAPTVHQF- - - - - - - LMQY- T- - - LEGH CARTVNLALYLSELSLL
Zebra fish Al RVEQHLLRVLAFDMTAPTI HQF- - - - - - - LMQY- S- - - LEEHVCARTLNLALYLSELSLL
Human Al KMEHLLLKVLAFDLTVPTTNQF- - - - - - - LLQY- L- - - RRQGVCVRTENLAKYVAELSL L
Mouse Al RVEHLLLKVLAFDLTVPTTNQF- - - - - - - LLQY- L- - - RRQGVCI RTENLAKYVAELSLL
Xenopus Al RVEHVLLKVLAFDLTVPTVNQF- - - - - - - LLQY- L- - - QRHAVSVKMEHLAMYMAEL TLL
Mussel A RVEHLI LKVLAFDVAI PTTNWF- - - - - - - CESF- L- - - KSI DAEEKLKSLTMFLSELTLI
ClamA RVEHLI LKVLTFDVAVPTTNWF- - - - - - - CEDF- L- - - KSCDADDKLKSLTMFLTELTLI
Li mpet A RVEHLI LKVLSFDVAQPTI NWF- - - - - - - TDTY- A- - - KMADTDETTKSLSMYLSELTLV
H. pul cherrinus A  RVEHLI LKVLSFDLAAPTI NSF- - - - - - - LPRF- 1 - - - KAAQANSKTEHLTQYLAELTLQ
S. granularis A RVEHLI LKVLSFDLAAPTI NCF- - - - - - - LPRF- L- - - KAAQANSKTEHLTQYLAELTLQ
Starfish A RVEHLI LKVLSFDVAVPTANAF- - - - - - - LSRY- L- - - KAAKADSRNGTSSQYLAELTLP
Drosophila Al RVEQVI LKI LSFDLCTPTAYVF- - - - - - - | NTYAV- - - - LCDMPEKLKYMILYI SELSLM
H. robusta A QVEQAI LKTLNFLVAAPTPNYFCCDL L DRL GAYKKGPNGVCDDGCRWNSLAMYMLETTTV

C. elegans A LMERFLLGKFDFWAMPTSSWFG- - - - - - - TCFAK- - - RMN- FTKKVRNTVHYLLELSLI
* . .k - % . * % . . fe % .
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DADPYLKYLPSVI AGAAFHLALYTVTGQSWPESL | RKTGYTLESLKPCLMDLHQTYLKAP
DADPYLKYLPSLI AGAAFHLAL YTVTGQSWPESL VOKTGYTL ESLKPCL MDLHQTYLRAA
DADPYLKYLPSLI AGAAFHLALYTVTGQSWPESL AQQTGYTLESLKPCLVDLHQTYLKPP
DADPYLKYLPSVI AAAAFHLASYTI TGQTWPESL CKVTGYTLEHI KPCLMDLHRTYLKAA
DADPFLRYLPSVWAAAAFVI ANCTI NERTWSDPLVEYTSYTLETLKPC! LDLYQTYLSAA
DCDPFLKYLPSQVAAAAFI LANHTLASGSWEKSL VDL TGYSLEDL LPCVQDLHQTYLAAS
EVDPFVQYLPSKTAAAAYCLANYTLNGVLWPENL YAFTGYSLAVI | PCLMELHKLHLGAA
EVDPFVQYLPSKTAAAAYCLANYTLNGALWPENL YAFTGYSLAVI GPCLKELHKLHLGAG
EADPFLKYLPSLI AAAAFCLANYTVNKHFWPETLAAFTGYSLSEI VPCLSELHKAYLDI P
EADPFLKYLPSLVAAAAYCLANY! VNRHFWPETLAAFTGYSLNEI VPCLSELHKACLSI P
EVEPFLKYVPSLTAAAAYCLANYAL NKVFWPDTLEAFTGYAL SDI APCL SDLHQFCLGAP
EMDSYLKYVPSI TASACI CLARYSLGLEPWPQSL VKKTGYEVGHFVDCL KELHKTYQAAE
DVDAYLKYLPSI TAAAALCLARYSLG EPWPONL VKKTGYEI GHFVDCLKDLHKTSLGAE
DADPYLKYLPSTI AAASLCLANI TLGSEPWPSSLAKESKYEI SEFSECL QEMYQTYLNAP
EYD- FI KYAPSM AASAVCLANHTLNNEEWTPTMAHYTDYQLGDI YPCVQDLHQLFI KAP
KYD- FI KYVPSM AASRVCLANHTLNNEGAM PTMAHYTDYQLADI YVCT- DLHQLFI KAP
DCE- YI KYI PSTI AAAAVCLANYTLSGTAWT PMLEKHSGYNLEDI APCVRDLLKTFTNAP
ECGETYLQYLPSLMSSASVALARHI LGVEMAM PRLEEI TTYKLEDLKTVVLHLCHTHKTAK
FGDCFLKFSPSM STSCVALSHYLI NMIGCVBEL SRI TSYTVFSLSECLNSI FTTLHNSP
DVH- FLRYRPSDI AAAACCFANL QADVESWPQKMVDDTG STEDFVDVL RDLHRMYLNAS
fe e k% P - . . . .

QHAQQS! REKYKNSKYHGVS
QHTQQSI REKYKHSKYHGVS
QHAQQSI REKYKHSKYHSVS
QHTQQSI REKYKSTKYHAVS
SHQQQAVREKYKAPKNHAVS
QHAQQAVREKYKGSKYHEVS
GRPQQAI QEKYKGSKYCGVS
SRPQQAI QEKYKSSKYHGVS
HRPQQAI REKYKASKYLCVS
HRPQQAI REKYKASKYLHVS
YQAQQAI REKYKTTKYMVS
SHPQQAVQEKYKQDKFQQVS
SHQQQAVQEKYKQDKYHQVS
NHPQQAI REKYKSSKYQQVS
TMEQQAVREKYKSQKYSGAS
TVDQQAVREKYKSQKYSGAS
SQSQQAAQEKYKSQRYNSVS
ELNTQAVREKYNRDTYKKVA
NVPQQAL RVKYNSEKYHFVA
TADFKSI FYNYSETAQVEVA

- . % .



Alignment of cyclin motif from B- and B3-type cyclins

H31&X24
YA3E12A
ZC168

Chi cken B2
Human B2
Xenopus B2
Xenopus B5
O latipes
Human Bl
Xenopus Bl
Zebra fish
O latipes
Xenopus B4
Li npet B
ClamB

Sea urchin
Starfish B
Si | kworm B
Dr osophi |l a
Chi cken B3
Xenopus B3
Human B3
Dr osophi | a
C. el egans

H31&24
Y43E12A
ZCl168

Chi cken B2
Human B2
Xenopus B2
Xenopus B5
O latipes
Hurman Bl
Xenopus Bl
Zebra fish
O latipes
Xenopus B4
Li npet B
Clam B

Sea urchin
Starfish B
Si | kworm B
Dr osophi | a
Chi cken B3
Xenopus B3
Hurman B3
Dr osophil a
C. el egans

B2

Bl
B1

B3
B3

B2

B1
B1

B3
B3

FNC- - MAEDI YNYLVHHEKKYVLDDSFI NG- - GNVNSKVRRI LVDW.VQVHLRFHLTPET
LNCI AMAEDI YNYLVHHEKKYVLDDSFI NG- - GNVNSKVRRI LVDW.I QVHLRFHLTPET
TKCLAMADDI YKYLVHHEKKYLLEECFMEG - GEPTPKMRRI LVDW.VQVHVRFHLTPET
QLCSDYVKD! YL YLRQLEL QQSVRPHYLDGKT- - | NGRVRAI LVDW.VQVHSRFQLLQET
QLCSDYVKDI YQYLRQLEVLQSI NPHFLDGRD- - | NGRVRAI LVDW.VQVHSKFRLLQET
QLCSDYVMDI YNYLKQLEVQQSVHPCYL EGKE- - | NERVRAI LVDW.VQVHSRFQLL QET
QLCADYVKDI YSYLRQLEVQQAVRPRHL QGVE- - | NDRVRAI LVDW.I QVHLKFQLLQET
QLCSQYVKDI YKYLHI LEEQQPVRANYMQGYE- - VTERVRAL L VDW.VQVHSRFQLL QET
NLCSEYVKDI YAYLRQLEEEQAVRPKYLLGRE- - VTGNVRAI LI DWLVQVOVKFRLLQET
M_CSEYVKDI YAYL RSL EDAQAVRQNYL HGQE- - VTGNVRAI LI DW.VQVQVKFRLLQET
M_.CSEYVKDI YLYLRQLETEQAVRPKYLAGKE- - VTGNVRAI LI DALVQVQ KFRLLQET
M.CSEYVKDl YKYLRQLEMEQSVKPNYLEGQE- - | TGNVRAI LI DLVQVGALKFRLLQET
M_CSDYVKDI YCYLRNLEAEQAI GPHYLDGQE- - | NGNVRAI LVDW.VQVQLRFKLLQET
QLVSDYVNDI YHYNMRHL EETFAVKANFLEGQE- - VTGKVRSI LI DAWL.CQVHHRFHLLQET
QLVSEYVNDI YDYMRDLEGKYPI RHNYLENQE- - | TGKMRAI LI DW.CQVHHRFHLLQET
QLCSEYAKDI YLYLRRLEVEMWPANYLDRQETQ TGRVRLI LVDW.VQVHLRFHLLQET
QLCSEFVNDI YQYMRKLEREFKVRTDYMT| QE- - | TERVRSI LI DW.VQVHLRFHLLQET
LLMSMYI KDI YKYLTELEEKYSI EPDHLKKQ TVI TGKVRATLI DAWLVEVOQRQFSLVLET
VLVSEYVNDI YDYLYQVELEQPI HKDHLAGQ- KEVSHKVRAVLI DW NEVHLQFHLAAET
YANAEYAKEI FDYMREREEKFLL- PDYME- KQSDI SRDVRAI LVDWWEVQENFELNHET
FSNSEYATDI FSYMRDREEKFLL- PNYLE- MJTDI SKDVRAI LVDWWEVQENFELNHET
SFNPMYAKEI FSYMKEREEQFI L- TDYMN- RQ El TSDVRAI LVDW.VEVQVSFEMTHET
FQVSHYAMDI FNYLKVREAEFPI - ADYMP- RQI HLTTWVRTLLVDWWEVQETFELNHET
DSl SDYAQA FDYYRHREVHFRV- RKYLH- KHPEVDVKTRAI LI DWWEI QETFELNHET

* . * * . . * . * %

* *ook ko Ca]

LHLTI FVLDRI | VKN- | VSKAEFQLL GVAALFVASKFEDI YLPDI LEYELI TENTFSKKQ
LHLTI FVLDRI | VKN- | VSKAEFQLLGVAALFVASKFED! YLPDI LEYEM TDNTFSKKQ
LHLTVFI LDRMLQKK- VTSKADLQLLG SAMFVASKFEEVYLPDI HDYEFI TENTYSKKQ
LYMCVAVVDRFL QSHP- VPRKRLQLVGVTALLLASKYEEMYSPDI ADFVYI TDNAYNSAE
LYMCVGA MDRFLQVQP- VSRKKLQLVG TALLLASKYEEMFSPNI EDFVYI TDNAYTSSQ
LYMGVAI MDRFLQVQP- VSRSKLQLVGVTSLLI ASKYEEMYTPEVADFVYI TDNAYTASQ
LYNAI Al MDRFLQGQP- | SRSKLQLVGVTSLFI ASKYEEMYYPEI SDFVYI TDNTYSKTQ
LYLTVAI LDRFLQVHP- VSRRKLQLVGVTAM.VACKYEEMYAPEVGDFAYI TDNAFTKSQ
MYMTVSI | DRFMONNG- VPKKMLQLVGVTAMFI ASKYEEMYPPEI GDFAFVTDNTYTKHQ
MFMTVG | DRFLQEHP- VPKNQLQLVGVTAMFLAAKYEEMYPPEI GDFTFVTDHTYTKAQ
MYMIVAI | DRFL QDHP- VPKKQLQLVGVTAMFI ASKYEEMYPPEI ADFAFVTDRAYTTSQ
MYMI'VG | DRFLQDHP- VPKKQLQLVGVTAMFLASKYEEMYPPEI SDFAYVTDRAYTTAQ
VBMTVSI LDRFL QENP- VPKKLLQLAGVSAMFI ACKYEEI YCPSI GDFVFVTDNTYTKSQ
LYLTVSI | DRFLQVHP- | SRNKLQLVGVTSM.LASKYEEMYAPEVADFVYI TDNAYTKAD
LYLTVAI | DRLLQESP- VPRNKLQLVGVTSM.I ASKYEEMYAPEVADFVY! TDNAYTKKE
LFLTVQLI DRFLAEHS- VSKGKLQLVGVTAMFI ASKYEEMYPPEI NDFVY! TDNAYTKAQ
LFLTI Q LDRYLEVQP- VSKNKLQLVGVTSM.I AAKYEEMYPPEI GDFVYI TDNAYTKAQ
FHLTVG | DRYLQVVPNVORNQLQLVGVTAMFI ASKYEEI YAPDVGDFVYVTDNAYTKSD
FQLAVAI | DRYLQVVKDTKRTYLQLVGVTALFI ATKYEELFPPAI GDFVFI TDDTYTARQ
LYLAVKLVDHYLVEVV- SMRDKLQLI GSTAVLI ASKFEERCPPCVDDFL Yl CDDAYKREE
LYLAVKMVDHYLAVSV- VVKEKL QLI GSTAVLI ASKFEERCPPCVDDFMYI CDDAYKRDE
LYLAVKLVDLYLMKAV- CKKDKLQLLGATAFM AAKFEEHNSPRVDDFVY! CDDNYQRSE
LYLAVKI VDLYLCREV- | NKEKLQLLGAAAFFI ACKYDERQPPLI EDFLYI CDGAYNHDE
LYNAVKLTDMYL CKTKNVDKNTI QKLACVAI FI AAKYDERSPPLVDDLI YL SGDRFSRDE
. PR . . - % e * . . . .



H31&X24
Y43E12A
ZC168

Chi cken B2
Human B2
Xenopus B2
Xenopus B5
O latipes
Human Bl
Xenopus Bl
Zebra fish
O latipes
Xenopus B4
Li npet B
Clam B

Sea urchin
Starfish B
Si | kworm B
Dr osophi | a
Chi cken B3
Xenopus B3
Human B3
Dr osophi | a
C. el egans

H31&X24
YA3E12A
ZC168

Chi cken B2
Human B2
Xenopus B2
Xenopus B5
O latipes
Human Bl
Xenopus Bl
Zebra fish
O latipes
Xenopus B4
Li npet B
ClamB

Sea urchin
Starfish B
Si | kworm B
Dr osophi | a
Chi cken B3
Xenopus B3
Human B3
Dr osophi | a
C. el egans

B2

B1
B1

B3
B3

B2

B1
Bl

@

B3
B3

I LAVEQTI LNALNFDLSCPSSLVFLRY!I SKTLTENDVNPI DKETFYYVHNI SKCLGELAL
I MAMEQTI LNALNFDLSCPSSLVFLRCI SKTLTENDVNPI DKEAFYYVHNI SKCLGELAL
I LAVEQTI LNSLNFDLSCPSSLVFLRCLSRI LSENDASPI DNQAFCYTYNI SKCLGELAL

VREME! TI LKELNFDLGRPLPLHFLRRASK- - - - - - AGEADAEQ - - - HTLAKYLMELTL
| REVETL| LKELKFELGRPLPLHFLRRASK- - - - - - AGEVDVEQ - - - HTLAKYLMELTL
| REVEM | LRLLNFDLGRPLPLHFLRRASK- - - - - - SCSADAEQ- - - - HTLAKYLMELTL
| REVEMM LKEI NFDLGRPLPLNFLRRASK- - - - - - CCSADAGQ- - - - HTLAKYFMELTL
| VEVMEQVI LRSLSFQLGRPLPLHFLRRATK- - - - - - VAGADVEK: - - - HTLAKYLMELTL
| RQVEMKI LRALNFGLGRPLPLHFLRRASK- - - - - - | GEVDVEQ - - - HTLAKYLMVELTM
| RDVEMKI LRVLKFAI GRPLPLHFLRRASK- - - - - - | GEVTAEQ - - - HSLAKYLNMELVM
| REVEMKVL RVLNFGFGRPLPLQFLRRASK- - - - - - | GDVTAEH - - - HTLAKYFLELTM
| RDVEMT| LRVLKFQLGRPLPLQFLRRASK- - - - - - | YEVTAEQ - - - HTLAKYLLELSM
| RNVEMQ LRVLNFDI GRPLPLHFLRRASK- - - - - - | GEVDSVH - - - HTLAKYLI ELVM
| RTMEQT! LKTLDFSFGKPLCLHFLRRNSK- - - - - - AGQVDATK:- - - - HTLAKYLMELTI

| LEVEQHI LKKLNFSFGRPLCLHFLRRDSK- - - - - - AGQVDANK:- - - - HTLAKYLMELTI

| RQVEI AMLKGLKYKL GKPL CLHFLRRNSK- - - - - - AAGVDAQK:- - - - HTLAKYLMEI TL
| RSMECNI LRRLDFSLGKPLCl HFLRRNSK- - - - - - AGGVDGXK: - - - HTMAKYLMELTL
VFRCERDI MCKLGFCLARP! PLSFLRRFVK- - - - - - AARGTSRN- - - - HHLAKYFVDLCL
| RQVELQ FKAI DCNLSRPLPI HFLRRYSK- - - - - - AAGAEDEH- - - - HTMBKYFI ELAS
LI AVETSI LRTLNFDI NI PI PYRFLRRFAK- - - - - - CARASMET- - - - LTLARFVCEMIL
VI AVEMEI LQKLYFDI NI PVPYRFLRRFAK- - - - - - CAHATMET- - - - LTLARYI CELTL
VLSMEI NI LNVLKCDI NI Pl AYHFLRRYAR: - - - - - Cl HTNVKT- - - - LTLSRYI CEMIL
LVRVERETLRVI KYDLG PLSYRFLRRYAR:- - - - - - CAKVPMPT- - - - LTLARYI LELSL
LLAVEREL FATVGYDLGSPLSYRYLRRFGR:- - - - - - VCRVDMKT- - - - LTMERFI LETSL
. * . . . * = kK . . . .
LDSVMBTVPRSHVASASM | TLNI | SVDG NPKT- - - - - AASM RKQFGASKQDI YDAI S
LDSVMBTVPRSHVASASM | TLNVI TVDG NPKT- - - - - AASM RKQLGASKQDI YDAI A
LDSVMASTPRSHI ASASM | ALEVHPVDG EAEN- - - - - AVSVI CKQLGASKKVI EDAVA
| DYDMVHYHPSE! AAAAL CLSQKVLGHD- - - K- - - - - - - WGTKQQYYTGYAEDSLAMIVK
| DYDMVHYHPSKVAAAASCL SQKVLGQG: - - K- - - - - - - WKL KQQYYTGYTENEVLEVMY
| DYEMWHI KPSEl AAAALCLSQKI LGQG- -~ T---- - - - WGTTQHYYTGYTEGDLQLI MK
L DYDMVHFHPSAI AAAALCLTQKVLNMG: - - T- - - - - - - WDAAL QFYTGYSQDDL SLPMK
L DYHWHYRPSEVAAAALCLSQLLLDGL- - - P- - - - - - - WSL TQQQYSTYEEQHLKPI MQ
LDYDMVHFPPSQ AAGAFCLALKI LDNG- - - E- - - - - - - WIPTLQHYLSYTEESLLPVMD
VDYDMWHFTPSQ AAASSCLSLKI LNAG - - D- - - - - - - WIPTLHHYMAYSEEDL VPVMQ
VDYDMWHYPPSQVASAAYAL TLKVFNCG- - - D- - - - - - - W PTL QHYMGYTEDEL VPVMQ
VDYDVAHFSPSLVASAALALTLKVLDAG - - E- - - - - - - VDVTLQHYMEYTAETLTPVMVA
TDYDMWHI PPSQLAAAAFCLANKI LNSG- - - E- - - - - - - WIPTLEHYMAYKESSL TPVMQ
| EYDMVHCNPS! | AAAALCLSMKVLD- - - DSQ- - - - - - - WSETLAHYSNYSEKE! YPVMQ
TEYDWQYLPSKI AAAALCLSMKLLD- - - STH- - - - - - - WIETL THYSSYCEKDLVSTMQ
PEYSMWQYSPSEl AAAAI YLSMILLDPETHSS- - - - - - - WCPKMIHYSMYSEDHLRPI VQ
PEYAFVPYDPSEI AAAALCLSSKI LEPD- - ME- - - - - - - WGTTLVHYSAYSEDHLMPI VQ
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VDYEMATYRPSE| AAASLFLSLHLLNGNHRAGTGFNDRHWIPTL TFYSRYSAAHLRPI TR
QEYDYARERPSKLAASSLLLALTMKN- - - - LG - - - - - GMPTLEYYSGYCAQDLHPL VK
QEYDFVQERASKMAASCLLLALQVKG - - - LG - - - - - RWIATLHYYSGYQTNDLLPLVK
QEYHYVQEKASKLAAASLLLALYMKK- - - - LG - - - - - YWPFLEHYSGYSI SELHPLVR

MDYANI SFSDSQVASAAL FMAL RVHGGPGQLDKQ- - - - TWI'STLI YYTGYQLADFAEI VT
MVYEYAMVSQSRLAAAAFVLAMRMLDKNNEYE- - - - - - - VWNPVLEKYSGFTGEEVMPLVE
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H31&X24
Y43E12A
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Chi cken B2
Human B2
Xenopus B2
Xenopus B5
O latipes
Human Bl
Xenopus Bl
Zebra fish
O latipes
Xenopus B4
Li npet B
Clam B

Sea urchin
Starfish B
Si | kworm B
Dr osophi | a
Chi cken B3
Xenopus B3
Human B3
Dr osophi | a
C. el egans

B2

B1
Bl

B3
B3

LLAQ VAYKNFRHOQKL CAlI REKYQSSKFGRVS
LLAQ VAYKNFRHQKLCAI REKYQSSKFCGRVS
LLAE- VSYKNFKQGKLVAI KNKYQSSKLAQVS
HVAKNVVKVNENL TKYTAVRNKYASSKLLRI S
HVAKNVVKVNENL TKFI Al KNKYASSKLLKI S
HVAKNI TKVNQNL TKHVAVRNKYASSKLMKI S
HVAKNI VOQVNQNL SKFLSVKNKYSSSKLLKI S
HVAKNVVLVNEGRTKFLAVKKKYSSSKLMKI S
HLAKNVVMWNQGL TKHMI'VKNKYATSKHAKI S
HVAKNI | KVNKGL TKHLTVKNKYASSKQWKI S
HI AKNVVRVNEGL SKHLAVKNKYSSQKQVRI A
HI AKNVVKVNNGOT KHVAI KGKYSTSKQVRI A
HI AKNI VKVNGGHTKFMSVKNKYTSSRQWKI S
KLAQLVVK- - AETSKLTAVKI KYSSSRFMKI S
KLASLVI K- - AENSKLTAVHTKYSSSKFMKI S
Kl VQ LLRDDSASQKYSAVKTKYGSSKFMWKI S
KMALVL- - KNAPTAKFQAVRKKYSSAKFM\VS
Kl AK- - | VI NI ENSKYKAVYNKYLDTTLAKVS
LI AK- - LARDAPQAKLKAI YNKYQGSKFQKI A
RLNFLLTYQPCD- - KLKAVRTKYSHRVFFEVA
RLNFLLTYPPNK- - KLKAVRSKYSHRVFFEVA
QLNKLLTFSSYD- - SLKAVYYKYSHPVFFEVA
ALNAGLHRKPRA- - TI KTI RNKYSHKI FHEVA
HWNHI LHF SKDKWAQL TSVROKYSHEVFFHVA
. o ke ..



