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DHNL ENFKYNNWVDH -MP-NQDIDNLVLTLVNDLAYKQAMKKLNDPKKFKK--RIVAGFK EVLSTLKEKK SK CIIIALNIQKNPL ENGSDQLVLQIINHATQKKIPIIHSCSRARLGKAFTGKFGPRI SVLSVLNYEGLADQVNQLE
QQQVQQQNFQ EYINQ -ILPNNDINNTCKELIGILRKFQEKSYLNNPDKPKK--RYI CGLR ETLKFV ESNKVSCVIITPTIEE---NGALNKIV EDIVRM CK SR SILYTFALSSR SLGKLI -GKTIK -ITVLGILDYDGANEIYQKLF
APRLFSNNFR EY CDH -AL-DP EVDETVKQLLKD SMRFYNRAVEKNPMNAKARRRLVLGAN ECHRKLALGKVKLLLVAPDQQRTNVPGALDDNLHQILQIASETGTPVFFTL
EAVANPRLVR EY CEQ -LV-VPAVNEAA CALLAEVQRFQERLYLRDPLKASQKKRFV CGLR EVARALKSNKAKVLIVAHNIERITA EAGLDDMV SQLITL CRDK EVLLVFAMTRKAL SRAL -KRSAK -T SVVAVLNHDGA SEQYARLE
NAYI SGAV SVRYANQ -VI-TA ELNDATQT CVAELKRFQDRLYFKDPIKAKMRRRLVFGLR EVTKGVQL EKAK CVIVAPNIEETDQAGGLDDVIGTIL EEATNNGTPVVFALTRNRLGKIVGGARVR -V SALAVLDYSGA EDMFHGMI
AAVERNAKILQLIDN -EA-DEKLFGTI EMLIVELKRLQDRVYQINPALGLQKRRVVLGLR EV EAHIRRNKIQMVIFAMDLED-----GAYQYVLNVITQ CRKAD
TALRHSRNFRPY CDH -FI-SD ELRELA EDVVVKLF SFQSKAYAKNPIKAVANKRFVVGFN EVLKLL ELRKVRLVLIAPDLEPN ET ---IDQMVANVKML CRQSQVPYLFALKRRKIGFHL -LKKAP -I SCVGVLSYAGCDDTVKQML
VAKVHSRAFRTY CDH -LI-TD ELRSHA ETLVTKLFQFQTNAYGKNPIKAV SNKRYCVGFN EILKYL ETRKLKLVLIAPDLEPNDS---IDQLV ERVKTI CRQTRVPIVFGVKRRKLGFHL -LKKVP -V SCVGVLSYSGADDTVKRLL
TKQLHSTRFR EY CDQ -ML-SV EINQATKALITDLVFFQDRLHQKDPIKAK SKRRLV CGLK EVKKYLLLKKLK CVVFAPDIEEVKA EGGLDA SLQALLQFAR SQFVPTVFALRRRTLGSLA -RKKVP -I SCIGIFDYSGR ET ----VR
KSDIHSRKFR EY CDH -VL-SK EINNYIWDLLRELVRFQDRQYQKDPIKAKIRRRYVLGLR EIQKYLRLKKLK CVVISPNLEKITY EGGIDHTLQRII ET CHFQNVPVVFGLNRH SLGRAV -KRHVP -V SIVGVVNYDGVHEKYHELM
VHAIHSRRFR SY CDN -CT-RPRLKELSTQLLRDLDRFQKRAFAKNEIKARAHPRLVLGVR EALARLRINKVKLLFLATD CEICPG ESGLDATI EGLKFQ CQQQQVPYCFPLLRR EL SYAL -QKRAQ -I CCVAILDFDGANATYADLL
AHQIHSRRFR SY CDN -CT-TPRLKDLTTQLLIDLERFQKRAYAHNEIKARAHPRLVVGFR ESLSRLRINKVKLLILAPD CEMCPAPGGLDDTIDELKLV CQQQRVPYCFSLMRR ELAYAL -RKRAQ -I SCVAVLDYDGANETYKQLL
VPQIHSRRYR EY CCQ -VL-DKRVDEMSNQMLQRLVYFQDRLYKTDPAKAKRKRRVVLGFR EVTKHLKMKKLR CVIISPNLEKI ESKGGLDDVLHEILDL CK EQNIPYVFALGKKALGRAV -SKTVP -V SIVGVFDYSGA EAQFKQLV
VPQIHSRRYR EY CCQ -VL-DKRIDETCTMMLQKLVQFQDRLFQKDPMKAKRKRRLVMGLR EVTKHLKMKKLR CIFISPNLEKIQAKGGLDDALQQILNL CEEQNVTYVFALGRKALGRAV -SKMVP -V SIVGVFDYSGA EEQYKQLV
KAKLHSRRFRDY CDQ -VL-DK ELNTVTLKLL SELVRFQDRVYFKDP EKAKAKRRYVVGLR EVTKHLKLKKIK CVILSPNIEQIKSAGGLDDALHNII SLAHTNRIPVVFSLRRQILGRAV -CKKVP -V SAVGIFNYDGAQDLFKNLM
LLKIHSRRYR EY CTQ -ML-EKDIDN CCLQFLQNLVRYQDKQYHKDPKKAK SKRRIVLGLR EVTKHLKLQKIR CVIISPNLEKIQSKGGLDDALNNILNM CT EQ EVPYVFALGRRALGRAC-AKLVP -V SVVGVFNFEGSERQFWRLI
LMKIHSRRYR EY CKQ -VL-NKDIDSCCTALLQDLIRFQDRLFHKDPIKAR SKRRIVLGLR EVTKHLKLKKLR CVIISPNLERIQSKGGLDEALNNILQI CQ EQTVPFVFALGRRALGRAC-AKLVP -V SVVGIFNYEGSEGNFKKLM
ATKIHSRRFR EY CNQ -VL-DKDIDG CCTTLLQTLVKFQDRQYHKDPAKAKMKRRLVMGLR EVTKHLKLKKIK CVVVSPNLERIQSKGGLDEAMDRISSLASEQNVPLIFALGRKALGRAV -NKVVP -V SVVGIFNYDGA EDTYKQLL
GPKIHSRRFR EY CNQ -VL-DK EIDATVTMLLQDLVRFQDRQYHKDPIKAKAKRRIVMGLR EVTKHLKLRKLK CIIIAPNLEKIQSKGGLDDAI ETILNL CM EQDVPFVFALGRKALGRAV -NKLVP -V SVVGVFNYDGA EEHFKTMV
LPKIHSRRFR EY CNQ -ML-DK EVDG CCTTLLQTLCRFQDKQYHKDPTRAK SRRRIVMGLR EVTKHLRLRKVK CLLISPNLERIQSKGGLDEALDVII SLAQ EQDVPFIFALGRKALGRAV -NKLVP -V SVVGIFNYDGA ENTFRELL
ITKIHSRRFR EY CNQ -VL-SK EIDESVTMLLQELVRFQERIYQKDPTKAKTKRRLVMGLR EVTKHMKLNKIK CVLISPN CEKIQAKGGLDEALYNVIAMARDQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYSGA EGLFNRLV
ITKIHSRRFR EY CNQ -VL-SK EIDESVTLLLQELVRFQERVYQKDPTKAK SKRRLVMGLR EVTKHMKLQTIK CVIISPN CEKIQAKGGLDEALYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYSGA ESLFNQLV
LTKIHSKRFR EY CNQ -VL-SK EIDECVTVLLQELV SFQERVYQKDPVKAK SKRRLVMGLR EVTKHMKLNKIK CVIISPN CEKIQSKGGLDEALYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFSYSGA ESLFHNLV
ITKIHSKRFR EY CNQ -VL-CK EIDECVTLLLQELV SFQERIYQKDPVKAKARRRLVMGLR EVTKHMKLNKIK CVIISPN CEKIQSKGGLDEALYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYCGA ESLFNKLV
ITKIHSKRFR EY CNQ -VL-SK EIDECVTLLLQELV SFQERIYQKDPVRAKARRRLVMGLR EVTKHMKLNKIK CVIISPN CEKIQSKGGLDEALYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYFGA ESLFNRLV
ITKIHSKRFR EY CNQ -VL-CK EIDECVTLLLQELV SFQERIYQKDPVRAKARRRLVMGLR EVTKHMKLNKIK CVIISPN CEKIQSKGGLDEAFYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYFGA ESLFNKLV
ITKIHSKRFR EY CNQ -VL-CK EIDECVTLLLQELV SFQERIYQKDPVRAKARRRLVMGLR EVTKHMKLNKIK CVIISPN CEKIQSKGGLDEALYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYFGA ESLFNKLV
ITKIHSKRFR EY CNQ -VL-CK EIDECVTLLLQELV SFQERIYQKDPVRAKARRRLVMGLR EVTKHMKLNKIK CVIISPN CEKIQSKGGLDEALYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYFGA ESLFNKLV
ITKIHSKRFR EY CNQ -VL-SK EIDECVTLLLQELV SFQEQIYQKDPMRAKAKRRLVMGLR EVTKHMKL SKIK CVIISPN CEKIQSKGGLDEALYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYSGA ENLFNKLV
ITKIHSKRFR EY CNQ -VL-SK EIDECVTLLLQELV SFQERIYQKDPMRAKARRRLVMGLR EVTKHMKLNKIK CVIISPN CEKIQSKGGLDEALYNVIAMAR EQ EIPFVFALGRKALGR CV -NKLVP -V SVVGIFNYSGA EDLFNKLV
RPKIHSRKFRDY CSQ -ML-SKDVDECVTALLKELVRFQDRLYQKDPMKARMKRRIVMGLR EVLKHLKLRKVK CVILSPN CERIQSKGGLDEALYTIIDT CR EQGVPFVFALSRKALGR CV -NKAVP -V SLVGIFNYDGAQDFYHKMI
RLKIHSRKFRDY CTQ -ML-SKDVDECVTTLLKELVRFQDRLYQKDPMKARMKRRLVMGLR EVQKHLKLRKLK CVIISPN CERIQSKGGLDEALHTIIDT CR EQ EVPFVFALSRKALGR CV -NKAVP -V SLVGIFNYDGAQDFYHKMI
FPKIHSRRFRDY CSQ -ML-SK EVDD CVMDLLKELVRFQDRMYQKDPVKAKTKRRLVMGLR EVLKHLKLKKLK CVIISPN CEKSKSKGGLDETLHTIIDYACEQNVPFVFALNRKALGR SV -NKVVP -V SVVGIFSYDGAQDQFHKMI
FPKIHSRRFRDY CSQ -ML-SK EVDA CVTGLLKELVRFQDRMYQKDPVKAKTKRRLVLGLR EVLKHLKLRKLK CIIISPN CEKTQSKGGLDDTLHTIIDCACEQNIPFVFALNRKALGR SL -NKAVP -V SIVGIFSYDGAQDQFHKMV
FPKIHSRRFRDY CSQ -ML-SK EVDA CVTDLLKELVRFQDRMYQKDPVKAKTKRRLVLGLR EVLKHLKLKKLK CVIISPN CEKIQSKGGLDDTLHTIIDYACEQNIPFVFALNRKALGR SL -NKAVP -V SVVGIFSYDGAQDQFHKMV
CPKIHSRRFRDY CSQ -ML-SK EVDA CVTDLLKELVRFQDRMYQKDPVKAKTKRRLVLGLR EVLKHLKLRKLK CIIISPN CEKIQSKGGLDDTLHTIIDYACEQNIPFVFALNRKALGR SL -NKAVP -V SVVGIFSYDGAQDQFHRMV
CPKIHSRRFR Y CSQ -IL-SK EVDA CVTELLKELVRFQDRMYQKDPVKAKTKRRLVLGLR EVLKHLKLRKLK CIIISPN CEKIQSKGGLDDTLHTIIDYACEQNIP CVFALNRKALGR SL -NKAVP -V SVVGIFSYDGAQDQFHKMV
LPKIHSRRFR Y CTQ -VL-SK EVDSCVTDLLKELVRFQDRLYQKDPVKAKTKRRLVMGLR EVLKHLKLKKLK CVIISPN CEKIQSKGGLDETLHLIIDSACEQNIPFVFALNRKALGR CL -NKAVP -V SVVGIFSYDGAQDYFHKMV
LPKIHSRRFR Y CSQ -VL-SK EVDSCVTDLLKELVRFQDRLYQKDPVKAKIKRRLVMGLR EVLKHLRLKKLK CVIISPN CEKIQSKGGLDETLHNIIDCACEQNIPFVFALNRKALGR CV -NKAVP -V SVVGIFSYDGAQDHFHRMV
LPKIHSRRFR EY CSQ -VL-SKDVDN CVMELLKELVRFQDRLFLK EPAKAK SKRRLVMGLR EVLKHLKLQKLK CIIISPN CEKIQSKGGLDDTLQTII SHACEQNVPFVFALNRKALGR CL -NKAVP -V SVVGVFSYDGAQDHFHKLC
KAAK -------YAEQ -II-TD ELNEATKTLL STLKRFQDRLYHTDKIKAKMRRRLLFGLR EVAK SVDART SKVVVIAPNIEKI ESEGGLDDRVRQIIA--R EKDVPVIFALTKRRIGKALG---IQAV SIVSVLDYNGADEEFKRAL
KSST -------HANQ -II-TEELNEATTALL STLKRFQDRLYHTDKIKAKQRRRLLYGLR EVAK SVDAKT SKVVIIAPNIEKI ESEGGLDDRIQAIIA--R EK EVPVVFALTKRRIGKALN---IQAV SIVSVLDYNGADEEYKKAV

HSKKFR EY CDQML --TDQIDLLARDMLYHLRMFQDRVFKKDPIKARMKKRLVAGLR EVTKQV ERNRVKIIFLAPDIQRCPETGGLDEAVKRLLDAARRLDLPIVYAMSRRKLGRVLFKKV --PV SCCGILNYQAT EETWKQLT
NHNNNNNNNNNYINDYVDH EI --TVKLNTMVKEFLKKISVSHEKLLL-LKKKKRYFLGLK ECYKHI CIDEPKIVFIAPNIEPSLNN-IFDDTLGKIIA--K EKNIPIVFALSKNLLGK CINK SRQSII CIIDNDSYIKECNDIINLA
VSSP SAPGGLQHYVDMVTG EDDW ESAL SDFLVNLHRLQVRLLTKAPQKQATQRRFVLGLKAALVALKKRTPKLIVLAAN CEPTVSEGGL SDLIQRVLAAASTMRQSCVTVKNDAGV ERQLKNLLLLAETKRRKWR ELHAPANG EADA
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G454 Q520 S532

K650 L681 N730 Q756

Tetrahymena thermophila
Dictyostelium discoideum

Monosiga brevicollis
Emiliania huxleyi

Micromonas pusilla
Trichinella spiralis

Anopheles gambiae
Culex quinquefasciatus

Ixodes scapularis
Trichoplax adhaerens

Drosophila melanogaster
Drosophila virilis
Ciona intestinalis

Ciona savignyi
Nematostella vectensis

Lottia gigantea
Capitella sp.I

Strongylocentrotus purpuratus
Branchiostoma floridae

Saccoglossus kowalevskii
Gasterosteus aculeatus
Tetraodon nigroviridis

Xenopus tropicalis
Monodelphis domestica

Rattus norvegicus
Homo sapiens

Canis familiaris
Equus caballus

Anolis carolinensis
Gallus gallus

Gasterosteus aculeatus
Tetraodon nigroviridis
Monodelphis domestica

Rattus norvegicus
Homo sapiens

Canis familiaris
Equus caballus

Anolis carolinensis
Gallus gallus

Xenopus tropicalis
Ostreococcus lucimarinus

Ostreococcus tauri
Daphnia pulex

Plasmodium vivax
Toxoplasma gondii

Phaeodactylum tricornutum
Thalassiosira pseudoanna

A

Ciona intestinalis
Ciona savignyi
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