Table S2. Accession numbers and assembled amino-acid sequences of a-catenins.

Protein Refseq Ensembl Elefant shark genome
HsCTNNAL NP_001894.2
GgCTNNAL XP_414513.1
XtCTNNA1 ENSXETP00000018423
LcCTNNAL XP_006003759.1
DrCTNNAL NP_571531.1
LoCTNNA1L ENSLOCP00000014576
AAVX01038267.1
AAVX01215805.1
CMCTNNAL AAVX01270210.1
AAVX01038266.1
AAVX01071410.1
HsCTNNA2 NP_004380.2
GgCTNNA2 NP_990467.1
XtCTNNA2 NP_001090774.1
XP_006004641.1
LcCTNNAZ XP_005998291.1
DrCTNNA2 XP_005160129.1
ENSLOCG00000002534
LoCTNNA2 ENSLOCT00000003019
LG4:6180092:6180172
AAVX01050520.1
AAVX01159160.1
CmCTNNAZ AAVX01263085.1
AAVX01077370.1
HsCTNNA3 XP_005269774.1
GgCTNNA3 NP_001186465.1
XP_006003252.1
XP_006010356.1
LCCTNNAS NW_005819914.1
NW_005821299.1
ENSLOCP00000014271
LOCTNNAS ENSLOCP00000014285
AAVX01289477.1
AAVX01235657.1
AAVX01368489.1
CMCTNNA3 AAVX01228089.1
AAVX01238450.1
AAVX01238496 1
AAVX01060192.1
ENSPMAP00000002805
PMCTNNA ENSPMAP00000002805
BICTNNA XP_002608335.1
CICTNNA XP_002131748.1
DMCTNNA NP_524219.1
>HSCTNNA1

MTAVHAGN INFKWDPKSLEIRTLAVERLLEPLVTQVTTLVNTNSKGPSNKKRGRSKKAHVLAASVEQATENFLEKGDKIAKESQFLKE
ELVAAVEDVRKQGDLMKAAAGEFADDPCSSVKRGNMVRAARALLSAVTRLL ILADMADVYKLLVQLKVVEDGILKLRNAGNEQDLGIQ
YKALKPEVDKLN IMAAKRQQELKDVGHRDQMAAARG I LQKNVP ILYTASQACLQHPDVAAYKANRDL I YKQLQQAVTG I SNAAQATAS
DDASQHQGGGGGELAYALNNFDKQI 1VDPLSFSEERFRPSLEERLES I I SGAALMADSSCTRDDRRER IVAECNAVRQALQDLLSEYM
GNAGRKERSDALNSAIDKMTKKTRDLRRQLRKAVMDHVSDSFLETNVPLLVL IEAAKNGNEKEVKEYAQVFREHANKL IEVANLACSI
SNNEEGVKLVRMSASQLEALCPQV INAALALAAKPQSKLAQENMDLFKEQWEKQVRVLTDAVDD I TS IDDFLAVSENHILEDVNKCVI
ALQEKDVDGLDRTAGAIRGRAARV IHVVTSEMDNYEPGVYTEKVLEATKLLSNTVMPRFTEQVEAAVEALSSDPAQPMDENEF IDASR
LVYDGIRDIRKAVLMIRTPEELDDSDFETEDFDVRSRTSVQTEDDQL IAGQSARAIMAQLPQEQKAKIAEQVASFQEEKSKLDAEVSK
WDDSGND I 1'VLAKQMCMIMMEMTDFTRGKGPLKNTSDV I SAAKK IAEAGSRMDKLGRT IADHCPDSACKQDLLAYLQRIALYCHQLNI



CSKVKAEVQNLGGELVVSGVDSAMSL 1QAAKNLMNAVVQTVKASYVASTKYQKSQGMASLNLPAVSWKMKAPEKKPLVKREKQDETQT
KITKRASQKKHVNPVQALSEFKAMDSI

>GgCTNNAL
MTAVTAGNVNFRWDPKSLE IRTLAVERLLEPLVTQVTTLVNTSNKGPSNKKRGRSKKAHVLAASVEQATENFLDKGDK | AKESQFLKE
ELVAAVEDVRKQGDLMKSASGEFADDPCSSVKRGNMVRAARALLSAVTRLL I LADMADVYKLLVQLKVVEEG I LKLRNAGTEQDLG1Q
YKALKPEVDKLN IMAAKRQQELKDVGHRDQMAAARG I LQKNVP I LY TASQACLQHPDVAAYKANRDL 1 YKQLQQAVTG I SNAAQATAS
DDAAQQQGGGGELAYALNNFDKQI 1VDPSTFSEERFRPSLEERLES I 1 SGAALMADSSCTRDDRRER I VAECNAVRQALQDLLSEYMG
NAGRKERSDALNSA I DKMTKK TRDLRRQLRKAVMDHVSDSFLETNVPLLVL I EAARNGNEKEVKEYAQVFREHANKL I EVANLACS IS
NNEEGVKLVRMSASQLEALCPQV I NAALALAAKPQSKLAQENMEL FKEQWEKQVRVLTDAVDD I TS IDDFLAVSENH I LEDVNKCV 1A
LQEKDVDGLDRTAGA IRGRAARV IHVVTSEMDNYEPGVYTEKVLEATKLLSNTVMPRFTEQVEAAVEALSSDPAQPMDENEF I DASRL
VYDG IRD I RKAVLM I RTPEELDDSDFETEDFDVRSRTS IQTEDDQL 1 AGQSARA I MAQLPQEQKAK I AEQVASFQEEKSKLDAEVSKW
DDSGND I 1VLAKQMCM I MMEMTDFTRGKGPLKNTSDV I SAAKK I AEAGSRMDKLGRT I ADHCPDSACKQDLLAYLQR IALYCHQLNIC
SKVKAEVQNLGGELVVSGVDSAMSL 1QAAKNLMNAVVQTVKASYVASTKYQKSQGMASLNLPAVSWKMKAPEKKPLVKREKQDETQTK
IKRASQKKHVNPVQALSEFKAMES

>XtCTNNAL
MTLNTGNINFKWDPKSLEIRTLAVERLLEPLVTQVTTLVNSSNKGPSNKKKGRSKKAHVLAASVEQATQNFLDKGDKIAKESQFLKEE
L 1AAVEDVRKQGEQMRSASGEFADDPCSSVKRGNMVRAARALLSAVTRLL I LADMADVYRLLVQLKVVEEGIVKLRNAGTEQDLGIQY
KALKAEVDKLNVMTAKRQQELKD IGHRDQMAAARG ILQKSIPILYTASQACLQHPDVAAFKANRDL 1 YKQLQQAVTGISNAAQATSSE
ETAHQQGGGELAVALNNFDKQI IVDPLGFSEERFRPSLEERLES 1 1SGAALMADSSCTRDDRRERIVAECNSVRQALQDLLSEYMGNT
GRKERSDALNSAIDKMTRKTRDLRRQLRKAVMDHVSDSFLETNVPLLVL IEAAKNGNEKEVKEYAQVFREHANKL IEVANLACSISNN
EEGVKLVRISAGHXESMCPQV INAALALAAKPHSKMAQETMDLFKEQWERQVRVLTDAVDD I TS IDDFLAVSENHILEDVNKCVIALQ
EKDVDGLDRTAGAIRGRAARV IHVVTSEMDNYEPGVYTEKVLEATKLLSNTGIKRIEMLCNTPEELDDSDFETEDFDVRSRTSVQTED
DQL IAGQSARAIMAQLPQEQKAKIAEQVASFQEEKSKLDAEVSKWDDNGND I 1'VLAKQMCMIMMEMTDFTRGKGPLKNTSDV I SAAKK
IAEAGSRMDKLGRT IADHCPDSACKQDLLAYLQRIALYCHQLN I CSKVKAEVQNLGGELVVSGVDSAMSL 1QAAKNLMNAVVQTVKAS
YVASTKYQKSQGMASLNLPAVSWKMKAPEKKPLVKREKQDETQTK IKRASQKKHVNPVQALSEFKAMESI

>LcCTNNA1
MTNVHTPNVNFKWDPRNLEIRTLAVERLLEPLVTQVTTLVNSSNKGPSNKKKGRSKKAHVLAASVEQATQNFLEKGDKIAKETQFLKE
ELTAAVEDVRKQGETMKGASGEFADDPCSSVKRGNMVRAARALLSAVTRLL ILADMADVYKLL IQLKVVEDNLLKVRNAGTEQELGIQ
YKALKPEVDKL IAMAAKRQQELKD INHRDQMAAARGVLQKNIPILYTASQACLQHPDVAAYKANRDL I YKQLQQAVTG ISNAAQATAS
DDLTVSQQSGGGGGELASALNNFDNQI IVDPLNFSEERFRPSLEERLES I ISGAALMADSSCTRDDRRERIVAECNAVRQALQDLLSE
YMGNAGRKERSDALNSA 1 DKMTKKTRDLRRQLRKAVMDHVSDSFLETNVPLLVL IEAAKNGNEKEVKEYAQVFREHANKL IEVANLAC
SISNNEEGVKLVRMSASQLEALCPQV INAALALAAKPQSKVAQENMDLYKDQWERQVRVLTDAVDD I TS IDDFLSVSENHILEDVNKC
VIALQEKDVDGLDRTAGAIRGRAARVIHVVTSEMDNYEPGVYTEKVLEATKLLSNTVMPRFTEQVEAAVEVLSTNPSQPVDENEF 1DA
SRLVYDGVRD IRKAVLMIRTPEELDDSDFETEDFDVRSRTSVQTEDDQL IAGQSARAIMAQLPQEQKAKITAEQVAIFEEEKIKLDAEV
SKWDDSGND I 'VLAKQMCMIMMEMTDFTRGKGPLKNTSDV I SAAKK 1 AEAGSRMDKLGRT IADHCPDSACKQDLLAYLQRIALYCHQL
NICSKVKAEVQNLGGELVVSGVDSAMSL IQAAKNLMNAVVQTVKASYVASTKYQKSQGMASLNLPAVSWKMKAPEKKPLVKREKQDEA
QT 1 1KRSSQKKHVNPVQALSEFKAMDSI

>DrCTNNA1
MTSINTANINFKWDPKSLEIRTLAVERLLEPLVTQVTTLVNSSNKGPSNKKKGRSKKAHVLAASVDEATQNFLEKGEKIAKESQFLKE
ELTAAVEDVRKQGESMKMASGEFAEDPCSSVKRGNMVRAARALLSAVTHLLVLADMADVYQLLLQLKLVEENLMKVRNAGTEQDLGIQ
YKALKPEVDKLNMMAAKRQQELKDVHHKDQMAAARGVLQRNVPMLYTASRACLQHPDVAAYKANRDL I YKQLQHAVSG I SNAAQATSS
EDSSFSQTAGGGELAYALNNFDKQI 1VDPLSFSEERFRPSLEERLES I I SGAALMADSSCTRDDRRER IVAECNSVRQALQDLLSEYM
GNAGRKEKSDALNTAIDRMTKKTRDLRRQLRKAVMDHVSDSFLETNVPLLVL IEAAKNGNEKEVKEYAQVFREHANKL IEVANLACSI
SNNEEGVKLVRMAASQLETLCPQV INAALALAAKPNSKVAQDNMDLFKDQWEKQVRVLTDAVDDI TS IDDFLCVSENHILEDVNKCVI
ALQEKDVDGLDRTAGAIRGRAARVVHVVTSEMDNYMPGVYTEKVLEATKLLTETVMPRFTEQVEAAVEALSANNGQPVDENEF IDASR
LVYDGVRDIRKAVLMIRTPEELDDSDFETEDFDSRSRTSVQTEDDQL IAGQSARAIMAQLPQEQKAKTAEQVASFQEEKSKLDAEVSK
WDDSGND I 'VLAKQMCMIMMEMTDFTRGKGPLKNTSDV I SAAKK IAEAGSRMDKLGRATADQCPDSACKQDLLAYLQRIALFCHQLNI
CSKVKAEVQNLGGELVVSGLDSAMSL IQAAKNLMNSVVSTVKASYVASTKYQKSQDMQSLNMPA I SWKMKAPEKKPLVKREKLDDGQT
NKVKRSSQKKH INPVQALSEFKAMDS I

>LoCTNNA1

MTSINTAN INFKWDPKSLEIRTLAVERLLEPLVTQVTTLVNSSNKGPSNKKKGRSKKAHVLAASVETATQNFLEKGDKIARESQFLKE
ELTAAVEDVRKQGESMKTASGEFADDPCSSVKRGNMVRAARALLSAVTHLLVLADMADVYKLLVQLKLVEENLVKVRNAGTEQELGIQ
YKALKPEVDKLNMMAAKRQQELKDVHHKDQMAAARGVLQRN IPMLYTASQACLQHPDVAAYKANRDL I YKQLQQAVSG I SNAAQATAS
EDSALSQPGGGGELAYALNNFDKQI 1VDPVNFSEERFRPSLEERLES I I SGAALMADSSCTRDDRRER I VAECNSVRQALQDLLSEYM
GNAGRKERSDALNSAIDRMTKKTRDLRRQLRKAVMDHVSDSFLETNVPLLVL IEAAKNGNEKEVKEYAQVFREHANKL IEVANLACSI
SNNEEGVKLVRMAASQLETLCPQV INAALALAAKPNSKVAQDNMDLFKDQWERQVRVLTDAVDD I TS IDDFLCVSENHILEDVNKCVI
ALQEKDVDGLDRTAGAIRGRAARVVHVVTSEMDNYEPGVYTEKVLEATKLLTDTVMPRFSEQVEAAVEALSANPAQPVDENEF IDASR
LVYDGVRDIRKAVLMIRTPEELDDSDFETEDFDVRSRTSVQTEDDQL IAGQSARAIMAQLPQEQKAKIAEQVASFQEEKSKLDAEVSK
WDDSGND I 'VLAKQMCMIMMEMTDFTRGKGPLKNTSDV I SAAKK IAEAGSRMDKLGRT IADHCPDSACKQDLLAYLQRIALYCHQLNI
CSKVKAEVQNLGGELVVSGVDSAMSL IQAAKNLMNTVVSTVKASYVASTKYQKSQGMQSLNLPA I SWKMKAPEKKPLVKREKQDDGQT
NKVKRSSQKKH INPVQALSEFKAMDS I

>CmCTNNA1

NINFKWDPKNLELRTLAVERLLEPXXXXXXXXXXXXXKGPSGKKKGRSKKAHVLAASVEQATQNFLEKGEQIAKESQDLKDELLAAVD
DVRKQGESMRSASSEFADDPCSSMKRGNMVRAARALLSAVTRLL ILADMADVYKLLVQLKVVEETLVKVRNANNEQELG IHYKALKPE
VDKLNLMAAKRQQELKD IHHRDQMAAARGVLQKN IPMLYTASQACLQHPDVAAYKANRDL 1 YKQLTQAVTG I SNAAQATASEDAHLGQ
QSSAGELADALNRFDKQI 1VDPLSFSEERFRPSLEERLES I ISGAALMADSSCTRDDRRERIVAECNAVRQALQDLLSEYMGNAGRKE
RGDALNAAIDKMTKKTRDLRRQLRKAVMDHVSDSFLETNVPLLVL IEAAKNGNEKEVKEYAQVFRDHASKLVEVANLACS ISNNEEXV
KLVRMAASQLESLCPQVV INAALALAAKPQSKVAQDNMDLFKELWEKQVRVLTDAVDD I TS IDDFLCVSENHILEDVNKCV IALQEKD
VDGLDRTAGAIRGRAARVVHVVTSEMDNYEPGVYTEKVLEATKLLSETVMPRFSEQVEAAVEALSANPAQQVDENEFIDASRLVYDGI
RDIRKAVLMIRTPEELEDDSDFEQEDYDVRSRTSVQTEDDQL IAGQSARAIMAQLPQEQKAKIAEQVASFEEEK IKLDAEVSKWDDSG
ND I IVLAKQMCMIMMEMTDFTRRGKGPLKNTSDV I SAAKK IAEAGSRMDKLGRT IADHCPDSSCKQDLLAYLQRIALYCHQLNICSKV



KAEVQNLGGEL 1VSGVDSAMSL 1QAAKNLMNAVVQTVKASYVASTKYQRSQGMAALNMPAVSWKMRAPEKKPLVKREKNDETHKVKRA
SQKKHVSPVQALSEFKAMDSI

>HsCTNNA2

MTSATSP 1 ILKWDPKSLEIRTLTVERLLEPLVTQVTTLVNTSNKGPSGKKKGRSKKAHVLAASVEQATQNFLEKGEQIAKESQDLKEE
LVAAVEDVRKQGETMR IASSEFADDPCSSVKRGTMVRAARALLSAVTRLL I LADMADVMRLLSHLKIVEEALEAVKNATNEQDLANRF
KEFGKEMVKLNYVAARRQQELKDPHCRDEMAAARGALKKNATMLYTASQAFLRHPDVAATRANRDYVFKQVQEATAGISNAAQATSPT
DEAKGHTG IGELAAALNEFDNK I ILDPMTFSEARFRPSLEERLES 1 1SGAALMADSSCTRDDRRER I'VAECNAVRQALQDLLSEYMNN
TGRKEKGDPLNITAIDKMTKKTRDLRRQLRKAVMDHISDSFLETNVPLLVLIEAAKSGNEKEVKEYAQVFREHANKLVEVANLACSISN
NEEGVKLVRMAATQ IDSLCPQV INAALTLAARPQSKVAQDNMDVFKDQWEKQVRVLTEAVDD ITSVDDFLSVSENHILEDVNKCVIAL
QEGDVDTLDRTAGAIRGRAARVIHI INAEMENYEAGVYTEKVLEATKLLSETVMPRFAEQVEVAIEALSANVPQPFEENEF IDASRLV
YDGVRD IRKAVLMIRTPEELEDDSDFEQEDYDVRSRTSVQTEDDQL IAGQSARAIMAQLPQEEKAKIAEQVE I FHQEKSKLDAEVAKW
DDSGND 1 1VLAKQMCMIMMEMTDFTRGKGPLKNTSDV INAAKK TAEAGSRMDKLARAVADQCPDSACKQDLLAYLQRIALYCHQLNIC
SKVKAEVQNLGGEL IVSGLDSATSL 1QAAKNLMNAVVLTVKASYVASTKYQKVYGTAAVNSPVVSWKMKAPEKKPLVKREKPEEFQTR
VRRGSQKKHISPVQALSEFKAMDSF

>GgCTNNA2
MTSATSP I ILKWDPKSLE IRTLTVERLLEPLVTQVTTLYNTSNKGPSGKKKGRSKKAHVLAASVEQATQNFLEKGDQ I AKESQDLKEE
LVAAVEDVRKQGETMR | ASSEFADDPCSSVKRGTMVRAARALLSAVTRLL I LADMADVMRLLSHLK I VEEALEAVKNATNEQDLANRF
KEFGKEMVKLNYVAARRQQELKDPHCRDEMAAARGALKKNATMLY TASQAFLRHPDVAATRANRDYVFKQVQEA IAG I SNAAQATSPT
DENKGHTG I GELAAALNEFDNK I I LDPMTFSEARFRPSLEERLES I I SGAALMADSSCTRDDRRKR I VAECKRAVRQALQDLLSEYMN
NTGRKEKGDPLN I A1DKMTKKTRDLRRQLRKAVMDH I SDSFLETNVPLLVL I EAAKSGNEKEVKEYAQVFREHANKLVEVANLACS IS
NNEEGVKLVRMAATQIDSLCPQV I NAALTLAARPQSKVAQDNMDVFKDQWEKQVRVLTEAVDD I TSVDDFLSVSENH I LEDVNKCV 1A
LQEGDVDTLDRTAGAIRGRAARV IH I INAEMENYETGVYTEKVLEATKLLSETVMPRFAEQVEVA I EALSANVPQPFEENEF I DASRL
VYDGVRD I RKAVLM I RTPEELEDDSDFEQEDYDVRSRTSVQTEDDQL I AGQSARA I MAQLPQEEKAK I AEQVE I FHQEKSKLDAEVAK
WDDSGND I 1VLAKQMCM I MMEMTDFTRGKGPLKNTSDV I NAAKK I AEAGSRMDKLARAVADQCPDSACKQDLLAYLQRIALYCHQLNI
CSKVKAEVQNLGGEL 1VSGLDSATSL 1QAAKNLMNAVVLTVKASYVASTKYQKVYGTAAVNSPVVSWKMKAPEKKPLVKREKPEEYQT
RVRRGSQKKH I SPVQALSEFKAMDSF

>XtCTNNA2

MSSATSP 1 ILKWDPKSLEIRTLTVESLLEPLVTQVTTLVNTSNKGPSGKKKGRSKKAHVLAASVEQATQNFLEKGEQIAKESQDLKEE
L1SAVEDVRKQGDTMR I TSSEFADDPCSSVKRGTMVRAARALLSAVTRLL I LADMADVMRLL IHLKTVEEALESVKNATNEQDLAHRF
KEFGKEMVKLNYVAARRQQELKDPHCRDEMAAARGALKKNATMLYTASQAFLRHPDVAATRANRDYVFKQVQEAIAGIANAAQATSPT
DEKQAHTG IGELAAALNEFDNK I ILDPLTFSEARFRPSLEEKLES1 1 SGAALMADSSCTRDDRRER I VAECNSVRQALQDLLSEYMNN
CRYGTWMDESCKSGRKEKGDPLNIAIDKMTKKTRDLRRQLRKAVMDH I SDSFLETNVPLLVL IEAAKNGNEKEVKEYAQVFREHANKL
VEVANLACS I SNNEEGVKLVRMAATQIDSLCPQV INAALTLAARPQSKVAQDNMDVFKDQWEKQVRVLTEAVDD I TSVDDFLSVSENH
ILEDVNKCVIALQEGDVDTLDRTAGAIRGRAARVIHI INAEMENYEAGVYTEKVLDATKLLCETVMPRFAEQVEFAIEALSANIPQPF
EENEF IDASRLVYDGVRD IRKAVLMIRTPEELEDDSDFEQEDYDVRSRTSVQTEDDQL IAGQSARAIMAQLPQEEKAKIAEQVEIFHQ
EKSKLDAEVAKWDDSGND I ' VLAKQMCMIMMEMTDFTRGKGPLKNTSDV INAAKK IAEAGSRMDKLARAVADQCPDSACKQDLTAYLQ
RIALYCHQLNICSKVKAEVQONLGGELIVSGTAVQSTFTTFYEVAGDV IAGGRDSQLSLDLLPSCTEGSLFGSGSRDSTMLDSATSLIQ
AAKNLMNAVVLTVKASYVASTKYQKVYGTAAVNSPVVSWKMKAPEKKPLVKREKPEEYQTRVRRGSQKKH I SPVQALSEFKAMDSF

>L cCTNNA2
MTSATSPILLKWDPKSLEIRTLTVERLLEPLVTQVTTLVNTSNKGPSSKKKGRSKKAHVLAASVEQATQNFLEKGEQIAKESLDLKEE
LVVAVEDVRKQGETMKVASSEFADDPCSSVKRGTMVRAARALLSAVTRLL I LADMADVMRLLAHLKTVEEALEAVKNATNEQDLANRF
KEFGKEMVKLNYVAARRQQELKDPHSRDEMAAARGALKKNATMLYTASQAFLRHPDVAATRANRDYVFKQVQEATAGISNAAQAASPT
DDKHGHTG IGELAAALNEFDNK I ILDPLTFSEARFRPSLEERLES1 1 SGAALMADSSCTRDDRRER I VAECNSVRQALQDLLTEYMNN
TGRKEKGDPLNSAIDKMTKKTRDLRRQLRKAVMDHISDSFLETNVPLLVLIEAAKSGNEKEVKEYAQVFREHANKLVEVANLACSISN
NEEGVKLVRMAATQ IDSLCPQV INAALTLAARPQSKVAQDNMDVFKEQWEKQVRVLTEAVDD ITSVDDFLSVSENHILEDVNKCVIAL
QEGDVDTLDRTAGAIRGRAARVIHI INAEMENYEAGVYTERVLEATKLLSETVMPRFAEQVEVAIEALSANVPQPFEENEF IDASRLV
YDGVRD IRKAVLMIRTPEELEDDSDFEQEDYDVRSRTSVQTEDDQL IAGQSARAIMAQLPQEEKAK I AEQVESFHQEKCKLDAEVAKW
DDSGND 1 1VLAKQMCMIMMEMTDFTRGKGPLKNTSDV INAAKK IAEAGSRMDKLARAVADQCPDSACKQDLLAYLQRIALYCHQLNIC
SKVKAEVQNLGGEL IVSGLDSATSL 1QAAKNLMNAVVLTVKASYVASTKYQKVYGTAAVNSPVVSWKMKAPEKKPLVKREKPEDYQTR
VRRGSQKKHISPVQALSEFKAMDSF

>DrCTNNA2
MTSATSPILLKWDPKSLEIRTLTVERLLEPLVTQVTTLVNTSNKGPSSKKKGRSKKAHVLAVSVEQATQNFLEKGEQIAKDSQDLKEE
L 1AAVEDVRKQGDTMRVASSEFADDPCSSVKRGTMVRAARALLSAVTRLL I LADMADVMRLLAHLKITVEEALEAVKNATNEQDLANRF
KEFGKEMVKLNYVAARRQQELKDPQCRDEMAAARGALKKNATMLYTASQAFLRHPDVAATRANRDYVFKQVQEAIGGISSSAQATSPT
DEKHGHAG I GELAAALNEFDNK I ILDPLTFSEARFRPSLEERLES1 1 SGAALMADSSCTRDDRRER I VAECNAVRQALQDLLSEYMNN
TGRKEKGDPLNSAIDKMTKKTRDLRRQLRKAVMDHISDSFLETNVPLLVLIEAAKSGNEKEVKEYAQVFREHANKLVEVANLACSISN
NEEGVKLVRMAATQ IDSLCPQV INAALTLAARPQSKVAQDNMDVFKDQWEKQVRILTEAVDD ITSVDDFLSVSENHILEDVNKCVIAL
QEGDVDTLDRTAGAIRGRAARVVHI INAEMENYEPGVYTERVLES IKLLSETVMPRFAEQVEVAIEALSTSPPQPFEENEF IDASRLV
YDGVRD IRKAVLMIRTPEELEDDSDFEQEDYDARSRTS IQTEDDQL IAGQSARAIMAQLPQEEKAKIAEQVESFRQEKSKLDAEVAKW
DDNGND 1 1VLAKQMCMIMMEMTDFTRGKGPLKNSSDV INAAKK ITAEAGSRMDKLARAVADQCPDSACKQDLLAYLQRIALYCHQLNIC
SKVKAEVQNLGGEL IVSGLDSATSL 1QAAKNLMNAVVLTVKASYVASTKYQKVYGTAAVNSPVVSWRMKAPEKKPLVKREKPEECQTR
VRRGSQKKHISPVQALSEFKAMDSF

>L oCTNNA2

MTTATSPILLKWDPKSLEIRTLTVERLLEPLVTQVTTLVNTSNKGPSSKKKGRSKKAHVLAASVEQATQNFLEKGEQIAKESQDLKEE
L IAAVEDVRKQGETMRVASSEFADDPCSSVKRGTMVRAARALLSAVTRLL I LADMADVMRLLAHLKIVEEALEAVKNATNEQDLANRF
KEFGKEMVKLNYVAARRQQELKDPHCRDEMAAARGALKKNATMLYTASQAFLRHPDVAATRANRDYVFKQVQEAITAGISSAAQATSPT
DEKHGHTG IGELAAALNEFDNK I ILDPLTFSEARFRPSLEERLES1 1 SGAALMADSSCTRDDRRER IVAECNAVRQALQDLLSEYMNN
TGRKEKGDPLNTAIDKMTKKTRDLRRQLRKAVMDHISDSFLETNVPLLVLIEAAKSGNEKEVKEYAQVFREHANKLVEVANLACSISN
NEEGVKLVRMAATQ IDSLCPQV INAALTLAARPQSKVAQDNMDVFKDQWEKQVRVLTEAVDD ITSVDDFLSVSENHILEDVNKCVIAL
QEGDVDTLDRTAGAIRGRAARVVHI INAEMENYEPGVYTERVLEAIKLLSETVMPRFAEQVEVAIEALSTNPPQPFEENEF IDASRLV
YDGVRD IRKAVLMIRTPEELEDDSDFEQEDYDARSRTSVQTEDDQL IAGQSARAIMAQLPQEEKAKIAEQVESFRQEKCKLDAEVAKW



DDNGND 1 1VLAKQMCMIMMEMTDFTRGKGPLKNSSDV INAAKK ITAEAGSRMDKLARAVADQCPDSACKQDLLAYLQRIALYCHQLNIC
SKVKAEVQNLGGEL IVSGLDSATSL 1QAAKNLMNAVVLTVKASYVASTKYQKVYGTAAVNSPVVSWRMKAPEKKPLVKREKPEECQTR
VRRGSQKKHISPVQALSEFKAMDSF

>CmCTNNA2
MTAATSPILLKWDPKSLEIRTVTVERLLEPLVTQVTTLVNTSSKGPSGKKKGRSKKAHVLAASVEQATQNFLEKGEQIAKESQDLKDE
LLAAVDDVRKQGETMR IASGDFADDPCSSVKRGTMVRAARALLSAVTRLL I LADMADVMRLLTHLKIVEESLDAVKNATNEQDLANRF
KEFGKEMVKLNYVAARRQQELKDLHCRDEMAAARGALKKNATMLYTASQAFLRHPDVAATRANRDYVFKQVQEATAGISNAAQSTSPL
DDKHGHPG I GELAAALNEFDNK I ILDPMHFSEQRYRPSLEERLES1 1 SGAALMADSSCTRDDRRER I VAECNAVRQALQDLLTEYMNN
LRKAVMDHISDSFLETNVPLLVL IEAAKSGNEKEVKEYAQVFREHANKLVEVANLACS I SNNEEGVKLVRMAATQIDSLCPQENHILE
DVNKCVIALQEGDVDTLDRTAGAIRGRAARVIHI ISAEMENYEPGVYTEKVMESTKLLSETGTPEELEDDSDFEQEDYDVRSRTSVQT
EDDQL TAGQSARRGKGPLKNTSDV INAAKK TAEAGSRMDKLARAVADQCPDSSCKQDLLAYLQRIALYCHQLN ICSKVKAEVQNLGGE
LIVSG

>HsCTNNA3
MSAETPITLNIDPQDLQVQTFTVEKLLEPLIIQVTTLVNCPQNPSSRKKGRSKRASVLLASVEEATWNLLDKGEKIAQEATVLKDELT
ASLEEVRKESEALKVSAERFTDDPCFLPKREAVVQAARALLAAVTRLLILADMIDVMCLLQHVSAFQRTFESLKNVANKSDLQKTYQK
LGKELENLDYLAFKRQQDLKSPNQRDE IAGARASLKENSPLLHS ICSACLEHSDVASLKASKDTVCEE I1QNALNV ISNASQGIQNMTT
PPEPQAATLGSALDELENLIVLNPLTVTEEEIRPSLEKRLEAI ISGAALLADSSCTRDLHRERT TAECNATRQALQDLLSEYMNNAGK
KERSNTLN IALDNMCKKTRDLRRQLRKA I IDHVSDSFLDTTVPLLVL IEAAKNGREKE IKEYAATFHEHTSRLVEVANLACSMSTNED
GIKIVKIAANHLETLCPQI INAALALAARPKSQAVKNTMEMYKRTWENH IHVLTEAVDD I TS IDDFLAVSESHILEDVNKCI TALRDQ
DADNLDRAAGAITRGRAARVAHIVTGEMDSYEPGAYTEGVMRNVNFLTSTVIPEFVTQVNVALEALSKSSLNVLDDNQFVDISKK1YDT
IHDIRCSVMMIRTPEELEDVSDLEEEHEVRSHTS IQTEGKTDRAKMTQLPEAEKEK IAEQVADFKKVKSKLDAEIEIWDDTSNDI VL
AKNMCMIMMEMTDFTRGKGPLKHTTDV 1YAAKMISESGSRMDVLARQIANQCPDPSCKQDLLAYLEQIKFYSHQLKICSQVKAEIQNL
GGEL IMSALDSVTSL 1QAAKNLMNAVVQTVKMSY IASTK I IR1QSPAGPRHPVVMWRMKAPAKKPL IKREKPEETCAAVRRGSAKKKI
HPLQVMSEFRGRQIY

>GgCTNNA3
MSTKVPNIKLK 1DPQDLQIQTFTVEKLLEPL I IQVTTLVKCPQNPSGKKKGRSKRAR I LLASVEEATQNLLDKGEK I AKEAVVLKEEL
HAALADVQKESQALK I SAEAFTGDPCYLPKRQAVVQTARSLLTAVTRLL I LADMVDVAYLLEHLTVFQRTFETLRNVSSKSDLQNTYQ
KFQKDLENLDYLAYKRQQDLKSSDQRDE I AAARATLKENSSLLHSVCSACLEHSDVASLTASKDS I CSE IQNALNV 1 SNASQGVGNKK
GQPASYRATLGSALDELEHL I 1QDPLVVSEEK IRPSLEKRLEA I SGAALLADSSCTRDFHRER I 1 AECNATRQALQDLLSEY INNTD
RKERSDALNTAIDSMCKKTRDLRRQLRKAT I DHISDSFLDTTVPLLVL I EAAKNGREKE I KEYAAI FREHTGRLVEVANLACSLSTNE
DGMK I VQMAANHLETLCPQV I NAALALSARPKSQVVKSNMEMYRS IWENHVHVLTEAVDD I TS I DDFLAVSESH I LEDVNKC I IALRE
QNADNLDRAAGA IRGRASRVAH I VSGEMDNYEPGAY TEGVMKNVQYLTKSV I PEF 1 SQVN I ALESLSKNTVHLFDDNQFVDVSKKVYD
TIHTIRCSVMMIRTPEELEDVSDLEDHDTRSRTS IQTEGKTDRAKMTQLPEAEKEK | AEQVADFKKVKSKLDAE I E IWDDTSND I VL
AKRMCV IMMEMTDFTRGRGPLKNTSDV I NAAKM I SESGSRMDVLARL I ANQCPDQSCKQDLLAYLEQIKLYSHQLK I CSQVRAE I1QNL
GGEL 1VSALDSVTSL IQAAKNLMNAVVQTVKMSY IASTK I 1K 1QSPTGPRHPVVMWRMKAPEKKPL IKREKPEE I YAAVRKGSAKKRI
HPVQVMSEFRGRE 1V

>L cCTNNA3
MTSTLPKIQLKINPQDLQVRTFTVEKLLEPL I 1QVTTLVNCPKNPSKKKKGCSKRARILLASVEEATWNLLDKGEKIAKDSKILKEEL
TAAVEDVRKESE I LRLTAKDFTDDPCCLPKREAVVQAARALLAAVTRLLILAD I IDVVYLLQHLT IVQKTFESLRNVSSRAELKKAYE
KFGKDLEALDHLAYKRQQDLKS IDQRDE IAGARASLKQNSTLLYSISTACLEHPDVASLKASKDSVCNG IQNALSV ISDASQG IGHEK
TQLPLSSGTLGGALDEFQNWI ILDPLTINEEKIRPTLEKRLEGI I SGAALLADSSCTRDLHRER I IRECNATRQALQDLLSEYMNNAG
MKERTNAVNDA IDNMCKRTRELRKQLRKA I IDHVSDSFLDTTVPLLVL IEAAKNGKEKE IKEYAATFREHANKLVEVANLACSISTNT
DGIKTVQMAANHVETLCPQV INAALALAARPKSQVVKNNMEMYKKAWENHIRLLTEAVDD I TRIDDFLAVSESHILEDVNKCI TALRE
RDLDSLDRAAGAIRGRAARVAHIVTGEMDNYESGVYTEGVMKNVQYLKEIAIPEFVSQVNIAIEVLSTDTMNQFDDNQFVDVSKKVYE
ATHDIRCSVLMIRTPEELEDVSDFEEDHETHSHTSGHTEGKTDRAKMTQLPDAEKAK IAEQVADFKKVKSKLDAEIEIWDDTSNDI 1V
LAKKMCM IMMEMTDFTRGKGPLKNTSDV INAAKM I SEAGSRMDKLARQIANLCPDPSCKQDLLAYLEQIKLYSHQLKICSQVKAEIQN
LGGEL IMSALDSVTSL IQAAKNLMNAVVQTVKMSY IASSKT IRIHTTGPRHPVVMWRMKAPEKKPL I KREKPEEVYAAVRKGSAKKK 1
HPVKAMSEFRGREVN

>L oCTNNA3
MTLLQNLQLKIDPKDLQIRTITVERLLEPLIIQVTTLVNCPKNPSNKKKGCSKRAKVLLKSVEEATLNL IDKGEMIAKETVVLKDELT
AAVKEVQRESHSLTWTAKEFTDDPCCLSKREAVVQAARTLLAAVTRLLILADIIDVIYLLEHLSTVQKTFEILRTSSNKIDLKKAYQQ
FGKELNVLDNLAHKRQQDLKSPDQRDEMASARGLLKQNSSLLYSTSSACLEHPDVASLKASKDS ICNE1QDAFTAISNAAQG IGQAKYV
QPMSTSGTLGGALDELESVIVIDPLTVNEDNIRPALEKRLEATISGAALLADSSCTRDIHRERT ITECNVVRQALQELLSEY IGNAGM
KERSNPLNNAIDNMCKRTRDLRRQLRKATI IDHISDSFLDTTVPLLVL IEAAKKGKEKE IKEYAATFREHANKLMEVANLASS ISTNDD
GVRIVQMAASRIETLCPQV INAALALASKPKSQAVKQNMEVYRQAWETHVRLLTEAVDDVTS IDDFLAVSESHILEDVNKCI IALREH
DFENLDRSAGAIRGRAARVAHVVTGEMDNYEPGVYTDGVMKNVNYLTENAIPEFVTQVSKAMDALNTGQMHQFDDNLFVDVSKKVYDS
IHDIRCSVLMIRTPEELEDLSDLEEEYESRSRTSVQTDGKTDRAKMTQLPESEKIKIAEQVADFKKVKSKLDAEIEIWDDTSNDI VL
AKKMCMIMMEMTDFTRGKGPLKHTSDV INAAMV I SEAGCRMDVLARQ IANQCPDPSCKHDLLAYLEQIKLYSHQLKICSQVKSEIQSL
GGELITSALDSVTSL 1QAAKNLMNAVVQTVKMSY IASTK I IRITHSPTGPRHPVVMWRMKAPEKKPL IKKEKPEEAYAVVRKGSTKKKI
HPVKVMSEFRGRQVQ

>CmCTNNA3

GHKESHSVNAAIDNMCKKTRVLRRQLRKAT I1DHVSDSFLDTTVPLLVLIEAARSGKEKD IQEYGT IFREHTNKL IEVANLACSMSTNE
EGIKIVQIATNRIETMCPQV INAALALAAMPKSQT IKTNME I YKKAWETHVQLL IEAVDDITCIDDFLAISESHILEDVNKCI TALRE
RDVDTLDRAAGAITHGRAARVSHVATAEMENYEPGVYTEGVMKSVQILAESAMPEF IAQVNIALEALS IDSPHQFDDNAFVDAAKKVYD
SVHDVRSAVLMIRTPEELEDVSDFEEDHD IRSRTSVQTEGKTDRAKMTELPEEEKAKIAEQVADFKKVKSKLDAEIEIWDDTSNDI IV
LAKKMCM IMMEMTDFTRGRGPLKH I SDV INAAKT I SESGSRMD I LARQTANQCQDLSCKHDLLAYLEQIKLYSHQLKICSQVKAEIQS
LGGEL IVSALDSITSL IHAAKNLMNAVVYTVKMSY IASTK1 1RLQSPSGVHHSVVMWRMKAPEKKPL I KREKPEEMSAAVRKGSAKKK
IHPVKAMSEFRGRNVS

>PmCTNNA



MSSITSPNIQFKWDPKTLEIRTLSVEKTLEPLVQQVTTLVNINSKGPSNKKKGRSKKAHVLSASVEKATQNF IDKGDQIARESEYLKD
ELMDAVDQVRTQGETMRSAAGEFADDPCSSMKRGAMVRAARALLTAVTRLL ILADMADVMKLLRHLR IVEETLEKVRMAGSQQELANT
FKKFGQEMVTLNHLAARRQQDLKDPRLRDEMAAARGSLKKNATMLYTASQAFLNHPDVAATKANRDYVYKQVQEATASISNAAQATSV
PSRTQAADNVGELAAALNDFDTKIVLDPNTYNEARMRPSLEERLES1 ISGAALMADSSCTRDDRRER IVAECNSVRQALQDLLTEYMN
NAGRKEPTDVLNVAIDRMCQKTRDLRRQLRKAVMDHISDSFLETTVPLLVL IEAAKKGNEKEVKEYAQVFREHANKLVEVANLACSLS
SNEEGVKLVRMAAQQIETLCPQV INAALTLAAKPNSKITAQDNMDVFKETWENQVRLLTEAVDDITS IDDFLAVSENH I LEDVNKCVMA
LQEGDVDALDRTAGAIRGRAARVVHVVNGEMENYEPG I YTEKVLESTTMLADSVMPRFAEQVENAIDALSSNPSRPVDENEF IDASRL
VYDGIRDIRKAVLMIRTPDELDDSDMEDETEVRSYTSVKTENDQ I IEGSARALMAQLPQEEKAKIAEQVERFQEEKSKLDAEVAKWDD
SGND I 1VLSKQMCMIMMEMTDFTRGKGPLKNTSNV INAAKK IADLGSKMDKLARV IADQCPDSASKQDLLAYLQRIALYCHQLNICSK
VKAEVQN ISGEVVVSGLDSATSL IQAAKNLMNAVVLTVKASYVASSKFHKVQHTN INSPVVSWKMKAPEKKPLVKRERGDDVSSHVRR
GSQKKHISPVQALSEFKGRETY

>BFCTNNA

MASPGGTLKWDPKNLE IKTHSVEKTLEPLVTQVTTLVNTKGNSGKKKGRSKKAHVLSALVKKATETFIDKGE I IAKDYPD IQDDMMAA
IDDCKKTGDTMYAASQEFADDPCSSMKRGAMVRAARALLSAVTRLL 1 ADMADVHMLLKHLR I'VEESLERVRQAQDQQALNNAFRQYG
KDVVGLND IAMKRQNDL I1DPARRDEMAAARNTLKKNSMMLY TASKAFLRHPDVAAAKANRDYVYKQVCDAVNSLSNTAQASGPADPHP
YEGAGELAAALDEFDQKIVMDPASYNEVRTRPSLEERLES I ISGAALMADSSCTRDDRRERIVAECNAVRQALQDLLTEYMNCAGGRK
TKELDEAVDRMHKKTRDLRRQLRKAVVDHVSDSFLETNVPLLVLIEAAKRGNEKEVKEYAQVFREHANKLVEVANLACSMSNNEEGVK
LVRLAANQIENLCPQV INAALTLAARPRSKVAQENMDVFRDQWETQVRLLTEAVDDITSIDDFLAVSEQH I LEDVNKCLLARQENDAD
TFDRTAGAIRGRVSRVCNVVNAEMDNYEPG1YTERVREAVVLLGDQVMPAFTECVE I VVDALSQDPPKETDENEL IDSSRNVYEGVRD
VRRAVLMIRSPEELETDTEYEDETYETHSRSSRMTDDRELEGSQAGEFGGKSARALMRELPEEEKKK I AHQLEVFRAEKSKLDEEIAK
WDDSGND 1 1'VLAKQMCM IMMEMTDFTRGHGPLKSTMDV INAAKR IAEAGTKMDKLARATADQCPESQTKDDLLAYLQRIALFCHQLNI
ASKVKAEVQN I SGEL 1VSGPHWASMLDSATSL I TASKNLMNAVVLTVKSCYVASTKYKKAMKNHNVNSPVVLWKMKAPEKKPLVRREK
PEELSAKVRKGSQKRHFSP 1QALSEFSSRDTF

>CiCTNNA

MSSVASSNSGQKWNPKNLE IRTLSVEKTLEPLVVQVTTLVNNKGPSNKKKGRSKRPKVLVADVEKATSLFIEHGLE IARDNPELKAEL
EEAVEDTRRDGEVMSKTSHAFADDPCSSMKRGSMVRAARALLSSVTRLL ILADMAD I'YNLLRQLKIARKSVGLVKDSNNPDDL IKNFK
AFGTDLARLNHATMLRONDLKDLRRRDELAAARADLKKNSMMLYTSSLAS IRHPEVAAAKANRDYVYRKVLGAMDR ISTAVQATGPSE
PRPEEGAGELAFALDEFLQRVDMEPLDFDEVRHRPSLEERLES I 1SGAALMADSSCTREDRRER1VAECNAVRQALQDLLQEYLNNAG
RRDKSDDLEAAVDHMMQKTKDLRRQLCKAV IDHVSDSFLDTNIPILVL IEAAQSGDEKQVKEYAQVFREHANKLVEVANLACSMSSNE
EGVKMVKMAAKQIETLCPQV INAALTLAARPSSK IAQDNMNVFKDAWLNQVQTLTEAVDEITT IENFLAVSEAHILEDVTSCVVALQQ
GNPEMLDRKGGD IRGRTARICQVVISEMEHYEPDYYTQKVVDSCEMLKSQVMPKFEARLETT INALAKDPQEDPQENEF IDSSRFVYD
AVREVRRAVLMIKNPEDVDDSD I DAMDGSESGASRLSGKTVETESGPTDQTMMRRLPEAEKAK I LQNVQEFVKEKTLLDLE I SKWDES
SND I 1VLAKSMCV IMMDMTDFTRGRGRLKNTSDV IDAARE I ADAGSRLDKLARATAEVCPDSSVKQDLLAYLQRIALYCHQLNMCAKV
KAEVQNISGEMIVSGLDSATSL 1QAAKNLMNAVVLTVKSSYVGSTKYRKAGTMHTDG I LWKMKAPEKKPL IRRE I GDDKKAPVRRASQ
KRLVNPAQALSEFKADISF

>DmCTNNA
MLKPDKMGTLTDFGQIALKWDPKNLEIRTMSVEKTLEPLVLQVTTLVNTKGPSKKKKGKSKRASALVAAVEKATENF 1QKGEQIAYEN
PDITQEMLTAVDEVKKTGDAMS IAAREFSEDPCSSLKRGNMVRAARNLLSAVTRLL ILADMVDVHLLLKSLHI'VEDDLNKLKNASSQD
ELMDNMRQFGRNAGEL I KQAAKRQQELKDPQLRDDLAAARAMLKKHSTMLLTASKVYVRHPELDLAKVNRDF I LKQVCDAVNT ISDVA
QGKSSQPTD1YSGAGELAAALDDFDEG I VMDPMTYSEKRSRQLLEERLES1 I SAAALMADADCTRDERRER IVAECNAVRQALQDLLS
EYMSNMSQKDNSPGLSRAIDQMCRKTRDLRRQLRKAVVDHVSDSFLETTTPLLDL EAAKSGNEKKVREKSE I FTKHAEKLVEVANLV
CSMSNNEDGVKMVRYAAAQIESLCPQV INAASILTVRPNSKVAQENMTTYRQAWEVQVRILTEAVDDITT IDDFLAVSENH I LEDVNK
CVMALQVGDARDLRATAGAIQGRSSRVCNVVEAEMDNYEPCIYTKRVLEAVKVLRDQVMMKFDQRVGAAVGALSNNSNKDVDENDF ID
ASRLVYDGVREIRRAVLMNRSSEDLDTDTEFEPVEDLTLETRSRSSAHTGDQTVDEYPD 1SG I CTAREAMRKMTEEDKQKIAQQVELF
RREKLTFDSEVAKWDDTGND I I FLAKHMCMIMMEMTDFTRGRGPLKTTMDV INAAKKISEAGTKLDKLTREIAEQCPESSTKKDLLAY
LQRIALYCHQIQITSKVKADVQONISGEL 1VSGLDSATSL IQAAKNLMNAVVLTVKYSYVASTKYTRQGTVSSP 1VVWKMKAPEKKPLYV
RPEKPEEVRAKVRKGSQKKVQNP IHALSEFQSPADAV



