SUPPLEMENT

Table S$1: Alignments by taxa. Retrieved sequences were grouped by taxonomic order and aligned
with Clustal Omega. The canonical sequence is highlighted in yellow. Common variants are on
green, turquoise or blue background. Rare deviations from the consensus sequence have no
background color. The putative signal sequence is boxed. 1.1. Primates 1.2. Carnivora 1.3.
Artiodactyla (Cervidae and Bovidae) 1.4. Artiodactyla (Camelidae, Suidae and Celacea) 1.5.
Perissodactyla 1.6. Afrotheria and Xenarthra 1.7. Marsupialia 1.8. Chiroptera 1.9. various Eutheria
1.10. Lagomorpha and similar orders 1.11. Rodentia 1.12. Reptilia (Crocodilia and Testudines) 1.13
Reptilia (Squamata) 1.14. Aves 1.15. Fish.



XM_003790097.3:0tolemur garnettii
NC_033688.1:Microcebus murinus
XM_012647256.1:Propithecus coquereli
NW_007247132.1:Carlito syrichta
XM_002745608.4:Callithrix jacchus
XM_003923998.2:Saimiri boliviensis boliviensis
XM_012437737.1:Aotus nancymaae
NW_016107492.1:Cebus capucinus
NW_012116577.1:Colobus angolensis palliatus
NW_019322877.1:Piliocolobus tephrosceles
XM_010366156.1:Rhinopithecus roxellana
XM_017895924.1:Rhinopithecus bieti
NW_012104043.1:Mandrillus leucophaeus
XM_003898941.3:Papio anubis
NC_023648.1:Chlorocebus sabaeus
XM_012040129.1:Cercocebus atys
NM_001261806.2:Macaca mulatta
XM_011737736.1:Macaca nemestrina
XM_005555383.2:Macaca fascicularis
XM_012499285.1:Nomascus leucogenys
CR859846.1:Pongo abelii
NM_001040058.1:Homo sapiens
NC_018428.2:CGorilla gorilla gorilla
NC_006471.4:Pan troglodytes
XM_008963650.1:Pan paniscus
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Table S1.1: Osteopontin in Primates. As alternative splicing of exons 4 or 5 has been shown to occur in humans, the respective
splice junctions are marked by vertical lines. Of note, full-length sequences for Otolemur garnettii or Pongo abelii were not found;
there is no experimental evidence that osteopontin is actually spliced in these animals. The available Colobus angolensis palliates
sequence likely reflects transcription or translation from an alternative start site.
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XM_021702336.1:Neomonachus schauinslandi
NW_006383049.1:Leptonychotes weddellii
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XM_021702336.1:Neomonachus schauinslandi
NW_006383049.1:Leptonychotes weddellii

XM_003985184.5:Felis catus
XM_015073631.1:Acinonyx jubatus
XM_019464775.1:Panthera pardus
XM_007074695.2:Panther tigris
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MRIAVICFCLLGIAYA
MRIAVICFCLLGIAYT
MRIAVICFCLLGIAYA
MRIAVICFCLLGIAYA
MRIAVICFCLLGIAYA
MKITAVICFCLLGIAYA
MRIAVICFCLLGIAFA
MRIAVICFCLLGVAFA
MKIAVICFCLLGIAYA
MREAVICFCLLGIAYA
MREAVICFCLLGIAYA
MREAVICFCLLGIAYA

IPIKQTDSGSSEEKQLYNKYPVAVATWPKPDPSQKQTFLALQNA
IPIKQTDSGSSEEKQLYNKYPGAVATWPKPDPSQKQTFLALQNA
I P 1KQTDSGSSEEKQLYNKYPGAVATWPKPDPSQKQTFLALQNA
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IPIKQADSGSSEEK————— === ——— e QNT
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VLSEETDDFKQKTLASKSNESHDVBDEDDEDDVDSQDSVDSHDTDDDSNQSDESDELVTD
VLSEETDDFKQKALASKSNESHDVBDEDDEDDYDSQDSVDSHDTDDDSNQSDESDELVTD
VLSEETDDFKQKTLASKSNESHDVDDEDDGDDVDSQDSVDSHDIDDDSNQSDESDELVTD
VLSEETDDFKQKTLASKSNESHDVDDEDDGDDVDSQDSVDSHDITDDDSNQSDESDELVTD
VLTEETDDFKQKTFSSKSNESHDDVDEDDGDDVDSQDSVDSNDLDDDSNESDESDELVTD
VLSQENDDFQQKTLSSKSPESHEDVDDDDRDDVDSQDSVDSDDVDDDSKQSDESDEVVTD
VLSQETDDFRQKTLSSKSNESHDDVDEDDRDDVDSQDSDDSNDGDDDSNQSDESDELVTD
VLSQETDDFQQKTLSSKSPESHDDVDEDDGDDVDSQDSVDSNDVDDNSNQSDESDELVTD
VLSQENDDFQQKTLSSKSPESHEDVDDDDRDDVDSQDSVDSNDVDDDSNQSDESDEVVTD
VLSQENDDFQQKTLSSKSNESHEDVDEDDGDDVDSQDS IDSNDVDDDSNQSDESDELVTD
VLSQENDNFQQKTLSSKSNESHEDVDEDDGDDVDSQDS IDSNDVDDDSNQSDESDELVTD
VLSQENDNFQQKTLSSKSNESHEDVDEDDGDDVDSQDS IDSNDVDDDSNQSDESDELVTD
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FPTDVPATQFFTPAVPTRDSYDGRGDSVAYGLRSKSKKSHRYEDQYPDSTEEDETSLVKS
FPTDVPATQFFTPAVPTRDSYDGRGDSVAYGLRSKSKKSHRYEDQYPDSTEEDETSLVKS
FPTDVPATQFFTPAVPTRDSYDGRGDSVAYGLRSKSKKSHRYEDQYPDSTEEDETSLVKS
FPTDVPATQFFTPAVPTRDSYDGRGDSVAYGLRSKSKKSHRYEDQYPDSTEEDETSLVKS
FPTDIPATQLFTPAVPTRGSYDGRGDSVAYGLRSKSKKSHKYEVQYPDSTEEDETSLVKS
FPTDIPATQFFTPSVPTRDSNDGRGDSMAHGLRSRSKMSHTYEVQYPDSTEEDLTSLVKS
FPTDEPATQFFTPAVPTRDSNDGRGDSVAYGLRSRSKKSHRHEVQYPDSTEEDLETSLVKS
FPTDEPATQFFTPAVPTRDSNDGRGDSVAYGLRSRSKKSHRYEVQYPDSTEEDLTSLVKS
FPTDIPATQFFTPAVPTRDSNDGRGDSVAHGLRSRSKKSHTYEVQYPDSTEEDLTSLVKS
FPTDIPATQFFTPAVPTRDSNDGRGDSVAHGLRSRSKKSYRYEVQYPDSTEEDLTSLVKS
FPTDIPATQFFTPAVPTRDSNDGRGDSVAHGLRSRSKKSHRYEVQYPDSTEEDLTSLVKS
FPTDIPATQFFTPAVPTRDSNNGRGDSVAHGLRSRSKKSHRYEVQYPDSTEEDLTSLVKS
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XM_004756106.2:Mustela putorius furo
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XM_008707124.1:Ursus maritimus
NW_019154087.1:Enhydra lutris kenyoni
NW_004450264.1:0dobenus rosmarus divergens
XM_021702336.1:Neomonachus schauinslandi
NW_006383049.1:Leptonychotes weddellii
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XM_007074695.2:Panther tigris
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XM_004756106.2:Mustela putorius furo
XM_002913580.3:Ailuropoda melanoleuca
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NW_019154087.1:Enhydra lutris kenyoni
NW_004450264.1:0dobenus rosmarus divergens
XM_021702336.1:Neomonachus schauinslandi
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Table S1.2: Osteopontin in Carnivora: As alternative splicing of exons 4 or 5 has only been shown to occur in humans, the
sequences for Mustela putorius furo and Neomonachus schauinslandi are likely not accurate reflections of the full transcripts.

QSMEDDFNAVLLSHTVRRSPDRD-SHVKDSQETSQVDDHSMETKSRKHSKEYKLKASDEN
QSMEDDFNAVLLSHTVRRSPDRD-SHVKDSQETSQVDDHSMETKSRKHSKEYKLKASDEN
QSTKDDFNAVLLSHTVRRSPDRDNSHVKDSQETSQVDDHSMETKSRKHSKEYKLKASDEN
QSTKDDFNAVLLSHTVRRSPDRD-SHVKDSQETSQVDDHSMETKSRKHSKEYKLKASDEN
ASMEDDFNAVLLSRTVRGTSDRD-SHAKDSQETSQLDDHSMETKGRKHSQEYKLRASDES
ESTEEDFNADLLSQTVQGTSDRD-SHARHSQETSQMDDHSMETKDRRHTREYKLRASDES
GSTEDDFNAVLLSQTVRGTSDGD-SHAKDSQETSQLDDHSMETKSRRHTREYKLRASDES
GSMEDDFNAVLLSQTVRGTSDGD-SHAKDSQETSQLDDHSMETKSRRHTREYKLRASDES
ESTEDDFNAVLLSQTVRGTSDGD-SHARYSQEASQMDDHSMETKSRRYTREYKLRASDES
ESTEDDFNAVLLSRTVRGTSDGD-SHAKDSQETSQLDDHSMETKSHKHBREYKLRASDES
ESMEDDFNAVLLSQTVRGTSDGD-SHAKDSQETSQPDDHSME TKSHKHBREYKLRASDES
ESMEDDFNAVLLSQTVRGTSDED-SHAKDSQETSQPDDHSME TKSHKHBREYKLRASDES
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NKHSHE 1 GSQESSD 1 SSELVGQTVQSNEKELVQHPESEEQDKHLKFRVSHELDSASSEVN
NKHSHE 1 GSQESSDVSSELVGQTVQSNEKELVQHPESEEQDKHLKFRVSHELDSASSEVN
NKHSHE I GSQESSDVSSELVGQTVQSEEKELDQHAESEEQDKHLKFRVSHELDSASSEVN
NKHSHE 1 GSQESSDVSSELVGQTVQSEEKELDQHAESEEQDKHL KFRVSHELDSASSEVN
NMHSHE 1 GSQENSEVSSELVSQLSQSHEKEL I VDSKSEEEDKHLKFHVSHELDSASSE IN
SKHSQE I GSQENSEVSSELS 1Y 1VQSHENEQVLDSGSVEEDKHLKFHISHELDNASTEVN
DRHSHE I DSQENSEVSSELVSQIVQSHEKGEALDSKSEE-DKHLKFRIISHEFDSASSEVN
DRHSHE I DSQENSEVSSELVSQIVQSHEKGEVLDSKSEE-DKHLKFHSHELDSASSEVN
SKHSHE I GSQENSEVSSELSSQIVQSHENEQVLDSGSVEEDKHLKLRISHELDSASTEVN
NKHSHE I GSQENSEVSSELVSQIVQSHEKERVLDSKSVEEDKHLKFRISHELDSASSEVN
NKHSHE I GSQENSEVSSELVSQIVQSHEKERVLDSKSVEEDKHLKFHISHELDSASSEVN
NKHSHE 1 GSQENSEVSSELVSQIVQSHEKERVLDSKSVEEDKHLKFRISHELDSASSEVN
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HQ161904.1:Cervus nippon
MKHEO01000017.1:Cervus elaphus hippelaphus
XM_020876412.1:0docoileus virginianus texanus
S45840.1:Bos taurus

DQ295062.1:Bubalus bubalis

M66236.1:Bos

XM_010860191.1:Bison bison bison
JH881339.1:Bos grunniens
NW_005393912.1:Bos mutus

Ku985440.1:Bos indicus

XM_005972457 .1:Pantholops hodgsonii
AF152416.1:0vis aries

KJ789112_1:Capra hircus
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————— MAKRLMTHLPA
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MRIAVICFCLLGIASA
MRIAVICFCLLGIASA
MRIAVICFCLLGIASA

LPVQLTNSGSSEEA-AYNKYPDAVATWLKPDPSQKQTFLTPONS
PRVQLTNSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLTPQNS
——————————————— LNNKYPDAVATWLKPDPSQKQTFLIPQNS
LPVKPTSSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQNS
LPVKPTSSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQNS
LPVKPTSSGSSEEKQLNNKYPDAVAIWLKPDPSQKQTFLIPQNS
LPVKPTSSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQNS
LPVKPTSSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQNS
LPVKPTSSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQNS
LPVKPTSSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQNS
LPVKPTSSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQNS

MRIAVICFCLLGIASALPVKPTSSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLEPQNS
MRIAVICECLLGIASALPVKPTSSGSSEEKLLNNKYPDAVATWLKPDPSQKQTFLEPQNS

VSSEETDDNKQNTLPSKSNESPEQTDDLDDDDDENSQDVIFFNDSDDTDNTDDSDHSNESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDDDENSQDVIESNDSDDTDNTDDSDHSNESH
VSSEETDDNKQNTLPSKSNESPEQ IDDLDDDDDENSQDVIESNDSDDTBNTDDSDHSNESH
VSSEETDDNKQNTLPSKSNEDPEQTDDLDDDD-DNSQDVNSNDSDDAETTDDPDHSDESH
VSSEETDDNKQNTLLSKSNESPEQTDDLDDDDDPNSQDVNSNDSDDADTTDDPDHSDESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDD-DNSQDVNSNDSDDAETTDDPDHSDESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDD-PNSQDVNSNDSDDAETTDDPDHSDESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDD-DNSQDVNSNDSDDAETTDDPDHSDESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDD-PNSQDVNSNDSDDAETTDDPDHSDESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDD-DNSQDVNSNDSDDAETTDDPDHSDESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDDDENSQEVNSDDSDDA-NPDDSDHSNESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDD-ENSQEVNSDDSDDAETPDDSDHSNESH
VSSEETDDNKQNTLPSKSNESPEQTDDLDDDD-ENSQEVNSDPDSDDA-NPDDSDHSNESH
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HSDESDEVDFPTDIPTTAVSTPPIPTENTNDGRGDSVAYGLKSKSKKFRRSSVQSPDATE
HSDESDEVDFPTDIPTTAVSTPPIPTENTNDGRGDSVAYGLKSKSKKFRRSSVQSPDATE
HSDESDEADFPTDVPTTAVSTPPIPTENTNDGRGDSVAYGLKSKSKKFRRSS 1QSPDATE
HSDESHQVHFPTDIPTIAVETPEIPTESANDGRGDRCGLRTEVK I 1EVPP INVQSPDATE
HSDESDEADFPTD IPATAVETPFIPTESTNDGRGDSVAYGLKSRSKKFRRSNVQSPDATE
HSDESDEVDFPTDIPTIAVETPEIPTESANDGRGDSVAYGLKSRSKKFRRSNVQSPDATE
HSDESDEVDFPTDIPTIAVETPFIPTESANDGRGDSVAYGLKSRSKKFRRSNVQSPDATE
HSDESDEVDFPTDIPTIAVETPEIPTESANDGRGDSVAYGLKSRSKKFRRSNVQSPDATE
HSDESDEVDFPTDIPTIAVETPFIPTESANDGRGDSVAYGLKSRSKKFRRSNVQSPDATE
HSDESDEVDFPTDIPTIAVETPEIPTESANDGRGDSVAYGLKSRSKKFRRSNVQSPDATE
HSDESDEADFPTDIPTIAVETPPEPTESTNDGRGDSVAYGLKSKSKKFRRSNIESPDATE
HSDESDEADFPTDIPTIAVETPPEPTESTNDGRGDSVAYGLKSKSKKFRRSNVESPDATE
HSDESDEADFPTDIPTIAVFTPPFPTESTNDGRGDSVAYGLKSKSKKFRRSNVESPDATE
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EDFTSHVESEEMHDAPKKTSQLNDHSKETNSNELSKELKPKAKDESSKHSDV I ESQENSK
EDFTSHVESEEMHDAPKKTSQLNDHSKETNSNELSKELKPKAKDESSKHSDV I ESQENSK
EDFSSHVESEEMHDAPKKTSQLNDHSKETNSSEL SKELKPKAKDESNKHSDV I ESQENSK
EDFTSHIESERCM-STKKTSRLTDHSKETNRCEL SKELMPKAKDK-NKHSNL I ESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSKETNSRELSKELTPKAKDKNNKHSNL I ESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSKETNSSELSKELTPKAKDK-NKHSNL IESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSKETNSSELSKEL TPKAKDK-NKHSNL IESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSKETNSSELSKELTPKAKDK-NKHSNL IESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSKETNSSELSKEL TPKAKDK-NKHSNL IESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSKETNSSELSKELTPKAKDK-NKHSNL IESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSEETNSNEL SKELMPKAKDE-SKHSNL I ESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSEETNSBELPKELTPKAKEE-SKHSNR I ESQENSK
EDFTSHIESEEMHDAPKKTSQLTDHSEETNSIELSKELTPKAQEE—SKHSNIIESQENSK
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VSQEFHSLEEKLDLDHKSE-EDKHLKIRISHELDS[ISSEVN
VSQEFHSLEDKLDLDHKSE-EDKHLKIRISHELDSISSE--
VSQEFHSLEDKLDLDHRSEEEDKHLKIRISHELDS[ISSEVN
LSQEFHSLEDKLDLDHKSE-EDKHLKIRISHELDSASSEVN
LSQEFHSLEDKLDLDHKSE-EDKHLKIRISHELDSASSEVN
LSQEFHSLEDKLDLDHKSE-EDKHLKIRISHELDSASSEVN
LSQEFHSLEDKLDLDHKSE-EDKHLKIRISHELDSASSEVN
LSQEFHSLEDKLDLDHKSE-EDKHLKIRISHELDSASSEVN
LSQEFHSLEDKLDLDHKSE-EDKHLKIRISHELDSASSEVN
LSQEFHSLEDKLDLDHKSE-EDKHLKIRISHELDSASSE-N
LSQEFHSLEDKLDLDHKSE-EDERLKIRISHELDSASSEVN
LSQEFHSLEDKLDLDHKSE-EDKRLKIRISHELDSVSSEVN
LSQEFHSLEDKLDLDHKSE-EDKRLKIRISHELDSASSEVN
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Table S1.3: Osteopontin in Artiodactyla, Cervidae and Bovidae. The N-terminus of the sequence for Odocoileus virginianus
texanus is possibly incomplete. The available Cervus elaphus hippelaphus sequence may reflect transcription or translation from an
alternative start site.



XM_006198167 .2:Vicugna pacos
XM_010966141.1:Camelus bactrianus
XM_006175474_2:Camelus ferus
XM_010983105.1:Camelus dromedaries
NM_214023.1:Sus scrofa
X16575.1:Sus

XM_007102526 .1:Physeter catodon
NW_006776832.1:Lipotes vexillifer
XM_022582289 _1:Delphinapterus leucas
NW_004438431.1:0rcinus orca
XM_004315204 .2:Tursiops truncatus

XM_006198167.2:Vicugna pacos
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-MKEAV ICFCLLGIASALPVGQTNSGSSEEKQLNNKYPDAVATWLKPDPSQKETFLAPQS
MKEAV ICFCLLGIASALPVGQTNSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQS
MKEAV ICFCLLGIASALPVGQTNSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQS
MKEAV ICFCLLGIASALPVGQTNSGSSEEKQLNNKYPDAVATWLKPDPSQKQTFLAPQS
MRIAVIAFCLWGFASALPVKQTNSGSSEEKLLSNKYTDAVATLLKPDPSQKQTFLAPQN
MRIAVIAFCLWGFASALPVKQTNSGSSEEKLLSNKYTDAVATLLKPDPSQKQTFLAPQN
MRIAVICLCLLGIASALPVKQTDSGSSEEKQLYNKYPDAITATWLKPDPSQKQTFLAPQN
MRTAVICFCLLGIVSALPVKQTDSGSSEEKQLYNKYPDATATWLKPDPSQKQTFLEPQN
MRIAVICFCLLGITSALPVKQTDSGSSEEKQLYNKYPDAVATWLKPDPSQKQTFLEPQN
MRIAVICFCLLG I SSALPVKQTDSGSSEEKQLYNKYPDAVATWLKPDPSQKQTFLEPQN
MRIAVICFCLLGIASALPVKQTDSGSSEEKQLYNKYPDAVATWLKPDPSQKQTFLEPQN
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TASSEETDNEKQETLPS[FSNESPDLTDDVDDDDDDTVDSQDVDSNDSDDHTDDIDRSDES
TASSEETDNEKQETLPS[FSNESPDHTDDVDDDDDDTVDSQDVDSNDSDDHTDDIDRSDES
TASSEETDNEKQETLPS[FSNESPDHTDDVDDDDDDTVDSQDVDSNDSDDHTDDITDRSDES
TASSEETDNEKQETLPS[FSNESPDHTDDVDDDDDDTVDSQDVDSNDSDDHTDDIDRSDES

SSEETDDFKQETLPSKSNESPEQTDDVDDDDDI I I FDSEEADHIDDADRSDES

SSEETDDEKQETLPSKSNESPEQTDDVDDDDDED DSEEADHADDADRSDES
TVSSEETADNKQETLPRKSSESPEHTDTVDDEEDGDGQDADA DDDHSDES
TVSSEET-DNKQETLPSKSNESPEHTDTVDDEEDGDSQDTDA--——-- NDSKDADHSDES
TVSSEET-DNKQETLSSKSNESPEHTDTVDDEEDGDSQDTDA--——-- NDSNDTDHSDES
TVSSEET-VNKQETLPSKSNESPEHTDTVDDEEDGDSQDND - ———————— SNDTDHSDES
TVSSEET-DNKQETLPSKSNESPEHTDTVDDEEDGDSQDTDA--——-- SDSSDIDHSDES
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XM_006175474.2:Camelus ferus
XM_010983105.1:Camelus dromedaries
NM_214023.1:Sus scrofa
X16575.1:Sus
XM_007102526.1:Physeter catodon
NW_006776832.1:Lipotes vexillifer
XM_022582289.1:Delphinapterus leucas
NW_004438431.1:0rcinus orca
XM_004315204.2:Tursiops truncatus

HHSDESDEVVTDFPTDIPATAVFTPAVPTEDTQDGRGDNIGYALRTKSKKFRRSEVEHPE
HHSDESDEVVTDFPTDIPATAVFTPAVPTEDTQDGRGDNIGYALRTKSKKFRRSEIEHPE
HHSDESDEVVTDFPTDIPATAVFTPAVPTEDTQDGRGDNIGYALRTKSKKFRRSENEHPE
HHSDESDEVVTDFPTDIPATAVFTPAVPTEDTQDGRGDNIGYALRTKSKKFRRSEIEHPE
HHSDESDELVTDFPTDEPATDV-TPAVPTGDPNDGRGDSVMYGLRSKSKKFRRSEAQRLD
HHSDESDELVTDFPTDIPATDV—TPAVPTGDPIDGRGDS&IYGLRSKSKKFRRSEIQILD
HDSDESDEGVTDFPTDVPATSVFTPRVPTGDTYEGRGDSVAYGLRSKSKKFHRSEVQYPD
HHSDESDEVVTDFPTDVPATSVFTPRVPTGDTYEGRGDSVAYGLRSK-KMFHRSEVQYPD
HHSDESDEVVTDFPTDVPATS I FTPRVPTGDTYEGRGDSVAYGLRSK-KMFRRSEVQYPD
HHSDESDEVVTDFPTDVPATSVFTPRVPTGDTYEGRGDSVAYGLRSK-KMFRRSEVQYPD
HHSDESDEVVTDFPTDVPATYVFTPPVPTGDTYEGRGDSVAYGLRSK KMFRRSEVQYPD

. * kKX - **k Kkk K -**** - * *k - * * K- *** - -
 — MTHVESEEADEAHKA I EDAQGLHTASDWNSQWKDSQETSQPGDHSVETHSQEHS
N MTHVESEEADEAHKA I FDAQGL HMASDWNSQWKDSQETSQPSDHSVETHSQEHS
 — MTHVESEEADEAHKA I FDAQGLHMASDWNSQWKDSQETSQPSDHSVETHSQEHS
N MTHVESEEADEAHKA I FDAQGLHTASDWNSQWKDSQETSQPSDHSVETHSQEHS

ATEEDLTSHVESEEBDETPKA I LVAQRLHWASDLDSQEKDSQETSQPDDRSVETRSQEQS
ATEEDLTSHVESEETDETPKA 1 LVAQRLHWASDLDSQEKDSQETSQPDDRSVETRSQEQS
AREED I SSHLESEEVGDAPKA I LVAQRLHRASDWDSRGKDSQETSQPEERRMETHSREHS
ATEEDVTSHVESEEVGDAPKA I LVAQRLHRASDWDSHGKDSQETSQPDDRSMETHSHEHS
ATEEDVTSHVESEEVGDAPKA I LVAQRLHRASDWDSRGKDSQETSQPDDRSMETHSHEHS
ATEEDVTSHVESEEVGDAPKA I LVAQRLHRASDWDSRGKDSQETSQPDDRSMETHSREHS
ATEEDVTSHVESEEVGDAPKAILVAQRLHRASDWDSRGKDSQETSQPDDRSMETHSREHS

-* **** - ***- ** KKk F*k*k -*- *kkAikXkiAkkik - - -** * * *

EEYKLKADDEGDRHSDVVDSQENSQVSPE IHSQELPSHEDKLVLEDPKSEEEDTHLKERVS
EEYKLKADDEGDRHSDV IDSQENSQVSPEVHSQELPSHEDKLVLENPKSEEEDTHLKERVS
EEYKLKADDEGDRHSDV IDSQENSQVSPEVHSQELPSHEDKLVENPKSEEEDTHLKERVS
EEYKLKADDEGDRHSDV IDSQENSQVSPEVHSQELPSHEDKLVENPKSEEEDTHLKERVS

KEYT IKTMDESNEHSNV IESQENPKVSQE - ---- FHSHEDKLVPDSKSE-EDKHLKLRVS
KEYT IKTMDEGSNEHSNV I ESQENPKVSQE - ---- FHSHEDKLVPDSKSE-EDKHLKLRVS
KEFKLKAEVESNERSDVTDSQDNSKVSQE----- FHSHEDKVVPDLKSE-EDKHLKERVS
KEFKLKAEDDSKEHSDV IESQDNSKVSQ----- EFHSREDKLVPDLKSE-EDKHLKERVS

KEFKLKDEDDSNEHSDV I ESQDNSKVSHEEHSQEFHSREDKLVPDLKSE-EDKHLKLRVS
KEFKLKAEDDSMEHSDV 1 ESQDNSKVSHEFHSQEFHSREDKLVPDLKSE-EDKHLKLRVS
KEFKLKAEDDS EHSDVIESQDNSKVS EFHSQEFHSREDKLVPDLKSE EDKHLKLRVS

-*- -% -k - * -** * -** - K- *** * - KKk ** *** *xx



XM_006198167.2:Vicugna
XM_010966141.1:Camelus
XM_006175474_2:Camelus
XM_010983105.1:Camelus
NM_214023.1:Sus scrofa
X16575.1:Sus

pacos
bactrianus
ferus
dromedaries

XM_007102526.1:Physeter catodon

NW_006776832.1:Lipotes

XM_022582289 _1:Delphinapterus leucas

NW_004438431.1:0rcinus

vexillifer

orca

XM_004315204.2:Tursiops truncatus

Table S1.4: Osteopontin in Artiodactyla (Camelidae, Suidae and Celaceae).

HELDSASSEVN
HELDSASSEVN
HELDSASSEVN
HELDSASSEVN
HELESASSEIN
HELESASSEIN
HELDDASSEVN
HELDSASSEVN
HESDSASSEVN
HELDSASSEVN
HELDSASSEVN

**x = Kkxkkk-%



XM_014787875.1:Ceratotherium simum
XM_001496152 .4:Equus caballus
XM_008523685.1:Equus przewalskii
XM_014842441 _1:Equus asinus

XM_014787875.1:Ceratotherium simum
XM_001496152.4:Equus caballus
XM_008523685.1:Equus przewalskii
XM_014842441.1:Equus asinus

XM_014787875.1:Ceratotherium simum
XM_001496152.4:Equus caballus
XM_008523685.1:Equus przewalskii
XM_014842441.1:Equus asinus

XM_014787875.1:Ceratotherium simum
XM_001496152.4:Equus caballus
XM_008523685.1:Equus przewalskii
XM_014842441_1:Equus asinus

XM_014787875.1:Ceratotherium simum
XM_001496152.4:Equus caballus
XM_008523685.1:Equus przewalskii
XM_014842441_1:Equus asinus

XM_014787875.1:Ceratotherium simum
XM_001496152.4:Equus caballus
XM_008523685.1:Equus przewalskii
XM_014842441 _1:Equus asinus

Table S1.5: Osteopontin in Perissodactyla.

simum

simum

simum

simum

simum

simum

RIAVICLCLLGIAYALPVQQANSGSSEEKLLYNKSPDAVGTWLKPDPSQKQTLLAPQTV
RIAVICLCLLGIAYALPVNQADSGSSEEKQLYNKHSDAVS IWLKPDPSQKQNLLAPQTV
RIAVICLCLLGIAYALPVNQADSGSSEEKQLYNKHSDAVS IWLKPDPSQKQNLLAPQTV
RIAVICLCLLGIAYALPVNQADSGSSEEKQLYNKHSDAVSIWLKPDPSQKQNLLAPQTV

nnnnnnnnnnn E RO S o * KXk a3 *khhkhkAhixkx

SSEETDDLKQETLPSKSNESPDHTDDVDDDDDGDHVDSQDS IDSDDSDETDPTDDPDQSE
SSEETDNLKQETLPSQSNESHDHTDDVDDDDVGDHEDDQDS IDSDDSDETDPTDDPDNSD
SSEETDNLKQETLPSQSNESHDHTDDVDDDDVGDHEDDQDS IDSDDSDETDPTDDPDNSD
SSEETDNLKQETLPSQSNESHDHTDDVDDNDDGDHEDDQDS IDSNDSDETDPTDDPDNSD

AEEAAXK =K AXAAAXAAKX =K AkkhKh AAxXAAXA AKXk =Kk *kkh * FXAXAXAAKX -k XxAAkxAkhAhdxhdx=-%-

ESHHSDESDELVTDFPTDLPATPVFTPAVPTSDTYDGRGDSVGYGPRSKSKKVRRSEVQY
ESHHSDESDELVTDFSTDVPATPVFTPAVPTRDTYDGRGDSLSYGLKSKSRKFRRSEDQY
ESHHSDESDELVTDFSTDVPATPVFTPAVPTRDTYDGRGDSLSYGLKSKSRKFRRSEDQY
ESHHSDESDELVTDFSTDVPATPVFTPAVPTRDTYDGRGDSLSYGLKSKSRKFRRSEDQY

AEXEAXEAXAEAALAAXAXAAKX AKX =K AXAAXAAXAAXAAA AKX dAhkAXxAxdxhdx=- *khk -)*kk=-%k *kk*k *%

PDATEEDLTSHVKSKEVGGVHKA I LVAQGLHVASDWDSRGKDSLETSQLDDHSVETHSLE
PDATEEDLTSPVESKD I DDVHKAVLVAQGLHVASDWDSRGKDSQETSQLDDHSVETHSRE
PDATEEDLTSPVESKD I DDVHKAVLVAQGLHVASDWDSRGKDSQETSQLDDHSVETHSRE
PDATEEDLTSPVESKD I DDVHKAVLVAQGLHVASDWDSRGKDSQETSQLDDHSVETHSRE

*

*hkkAkXkAkAikik K*-kk- - -

HSKEYKLKANDETSEHSDV I DSHENSKFSHERHSQEFHSREDKLVLDRKSEEEDKYLKFR
HSKEYQLKANDETSEHSDV IDSRENSKVSQEFPSQEFHSSEGKLVRDRKSEDEDKYLKFR
HSKEYQLKANDETSEHSDV I DSRENSKVSQEFPSQEFHSSEGKLVRDRKSEDEDKYLKFR
HSKEYQLKANDETSEHSDV IDSLENSKVSQEFPSQEFHSSEGKLVRDRKSEDEDKYLKFR

* -k * **k*x -

VSHELDSASSEVN
TSHESESASSEVN
TSHESESASSEVN
TFHESESASSEVN

*Kx =FhkhkAhikk



XM_013004835.1:Echinops telfairi
NW_016536240.1:Manis javanica
NW_006408627.1:Chrysochloris asiatica
XM_003414088.3:Loxodonta africana
XM_012559624 .2:Trichechus manatus latirostris

XM_013004835.1:Echinops telfairi
NW_016536240.1:Manis javanica
NW_006408627.1:Chrysochloris asiatica
XM_003414088.3:Loxodonta africana
XM_012559624.2:Trichechus manatus latirostris

XM_013004835._1:Echinops telfairi
NW_016536240.1:Manis javanica
NW_006408627.1:Chrysochloris asiatica
XM_003414088.3:Loxodonta africana
XM_012559624 _2:Trichechus manatus latirostris

XM_013004835.1:Echinops telfairi
NW_016536240.1:Manis javanica
NW_006408627.1:Chrysochloris asiatica
XM_003414088.3:Loxodonta africana
XM_012559624 _.2:Trichechus manatus latirostris

XM_013004835.1:Echinops telfairi
NW_016536240.1:Manis javanica
NW_006408627.1:Chrysochloris asiatica
XM_003414088.3:Loxodonta africana
XM_012559624.2:Trichechus manatus latirostris

XM_013004835._1:Echinops telfairi
NW_016536240.1:Manis javanica
NW_006408627.1:Chrysochloris asiatica
XM_003414088.3:Loxodonta africana
XM_012559624 _2:Trichechus manatus latirostris

Table S1.6: Osteopontin in Afrotheria and Xenarthra.

MRAAVLCCCLLG IAYALPVKHPADSGSSEEKQT ———— === ——————m e mmm
MRIAVICFSLLGIACTLPVK-QADSRSSEEKQLYQKYPDAVASWLKSDPSHKQTLLALQN
MRIAVICFCLLGIAYALPAKYHTESGSSEEKQLH 1KYPDAVATWLKPDPSQKQTLLAPQK
MRTAV I CFCLLG I AYALPVKYQADSGSSEEKQLHSKHPDTVATWLKPDVSYKQILLAPQN
MRIAV 1 YFCLLG 1 AYALPVKHQADSGSSEEKQLYSKYPDAVDTWLKPDPSYKQILLAPQN

**x Kk - *kkk*k -kk X = =%k *hkhkkkk

—————————————— FPSKSYQSHDQTDDVDA-DDSDHSKSQDSVESDDSDDDDHADEPDH
TVSSEETDNFKQETLPSRSNESHD---DVDDEEDGDNRDSQDSADASKSDDVDHTDDPDD
AISSEE IDHLKQETLPSKSNESQDLTDDVDDEDDSDHVNNQDSVESDDSEDHDDTDDPDR
AVSSEENDKLKQETLPSKSNESHDQTDNVDDEDDGDHVDSQDSVDSDDLDDDDHTDDPYH
AVSSEETDDLKQETLPSKSSESQDQTDSVDDEDDGEQVDSQDPIDSDDTHEDDHTDDSNH

skk -k -k-k -k - - - - - K-k

SDESHHSDESDEVTT----DVPATVLFTSALPTDFYSDDGRGDSLGYAVRSKLRR IHEAV
S————- DESDELVT----DVPATPVFTPADPTG-DTNDGRGDSVAYGLRSKSKKFYRSA
SDESHHSDESDELVTDFPTDMSATPVFTPVVPTV-D1YDGRGDSVAYGQKSRSRKISTPV
SDESHHSDESDELVTGFPTDDPGTPVFTPAVPTV-DTYDGRGDNVVYRLSSKSKKSHKSV
SNESNHSDESDELVTDFPTDDPATSVFTPAVPTV DTYDGRGDSVVYRLRSKSKKIPRSD

***** - * * * - ** _ *x ***** - *x * - .-
I1QFPDDFASD——-———————-— ENVKAIFPSQVLKKVSSSESQQRDSRETRQPDD--HSVE
LQYPDATEEDLTSQMESKE I DKARKATLVARSLRVPSDWDSQET -—--— SQLDDQSQSAE

ILYPDD—----LTSLKKSEAFGDEHKAMSVMQAMKKVSNWDSQQQGSHETSQRPDD--HSVE
1QFPDATEEDFTSRMESKELDDAHKAIRVVKSLKRASDWDSHQQDSHETSQLDD--HSVE
IQHPHATEEDSISQMESKMLDDAHKAIPVISSLKKPFDWDSYQQDSRETSQQDD——HSVE

- -* - * ** -* *

TQSHERSKESALETEVESSERSDRLNSQESSKVSQEAQSQEFHSHED—-——————————-

TNSQGYSKEYTLKAKDESNEHADV IGNKEDSKVSQ----- EFS-HEDKLVFDPKSREED-
THSLEQSKEYKLKANDESSEHSHMTDSLENSKVSQ—----- EFHSHEDKHLPSPKSEDEDQ
THSQEQSKEYKRKANDVSSEHSDMIDSQENSKVSH-——-- EFHSHEDKHRPDPESEEQDK
THSQEQYKVYKLKANDVSSEHSDTIHSQEDSRVSD ————— ELHSREDKYYPDPKSEEEDK
KLKFHTSHELDSESSEAN
QLKFRISHELESTSYEIN
HLKFLISHELES------
HLKFRISHELES------



XM_001370458.3:Monodelphis domestica
XM_003772957.3:Sarcophilus harrisii
XM_020988577.1:Phascolarctos cinereus

XM_001370458.3:Monodelphis domestica
XM_003772957.3:Sarcophilus harrisii
XM 020988577 .1:Phascolarctos cinereus

XM_001370458.3:Monodelphis domestica
XM_003772957.3:Sarcophilus harrisii
XM_020988577.1:Phascolarctos cinereus

XM_001370458.3:Monodelphis domestica
XM_003772957.3:Sarcophilus harrisii
XM 020988577 .1:Phascolarctos cinereus

XM_001370458.3:Monodelphis domestica
XM_003772957.3:Sarcophilus harrisii
XM 020988577 .1:Phascolarctos cinereus

XM_001370458.3:Monodelphis domestica
XM_003772957.3:Sarcophilus harrisii
XM 020988577 .1:Phascolarctos cinereus

Table S1.7: Osteopontin in Marsupialia.

MRTAVICFCLLGIVSALPVKQQINSGSSEEKQLYSKHPNFVATWLNADPSQKQTLLATQ
MRTTVICFCLLG I I SAWPVKQQINSGSSEEKPLYSKHPDFVATWLNDDPSQKQTLLATQ

AKX =AAXAXAXXAAXAKX =K Kk AAxX-KAAXAAXxAAXx = *kh khkh--kkkhhxdkkh *xAXxdxhAXxhiixiix

ﬂMRTAVICFCLLGIVSALPVKHQINSGSSEERRLYNKHPNLVATWLNADPSQKQTLLATQ

NSVSSEESTEDLQQTLPSNSNESPDTTDDVDDDDDDDGHKSTDSDDSDESDEVVTDFPTD
NSLSSEESTEDLQETLPRNSSESPDD I DDEDDDDGDH-NKS IDSDDSDESDEVVTDLPTD
NSVSSEESTEDLQETLPTNSDE IPDD 1DDDDNEDGDEGHKSTDSDDSDESDEVVTDFPTA

Kk =kAAkAkAAAkAAk-)kk *k X *% ** K==k % =kKk KAAEAAXAAXAAXkhkh*dx-K%%

IPTTSSFLPDGPTRGDNSGRGDSVAYGLRSKVGAPD I SSAETHEVTEEDLTSQMESYESE
TPATPSFLPDGPTRGDNGGRGDSVAYGLRSKLGAPYRSSEQVHDVTEEDLTSQIESYESE
TPVTSSFLPDGPTRGDNGGRGDSVAYGLRSKVGVPYRSSEQVHD ITEEDLTSQMESYESE

* h AEAAXEAAAAAAAXAXN AXkAXAXAAXAXAXxkxkiAd-% * *k = K= mkhkAAkhkAAk-KAhAAhk

KAHKAFPLSQNLPKVSAWGSNSKESNEASHPDEYSVETYSHEQFKSYQLEETNPDSQQQG
KTHKATPLSQTFPKVSSWESNGQESNEASQADEYSVETHSHEQLKSSQLERN 1YDSQQQS
KITHKVFPLSQNLAKVSAWNSNSKDSNEASHPDEHSVETQSHEQLKSYRLEQNSYDSQQQS

* KKk kA Ak - AAxKk-Kk Ak - mkAAkA AL~ Kk -kkE A AXxkA-)kKk -Kk%k *khkkXx

DSHDSQENDKVSQEFR-———————=———- TQEVNKLSQEFQSQESHPVNDPESVENTKYLK
DSHGSQENDKVSQEFHNREVDRDSQEFHKQQVGKLSQEYHSQEVHLVSDPESVEN IKPLK
DSHGSQENDKVSQEFHSPEVDKDSQEFRKLQVNK 1 SQEFRSQEVHLANDPESVENAKHLK

*hkh KAk AAkAAkAkx - =k Kekkkhk--kkk X *khkkkkikkk X X%

LHSFPEADSASYEAH
LHS-HEVDSASFETH
LHSSHE I DSASSEVH

**kx * **kkik KX X



XM_008574253.1:Galeopterus variegatus
XM_016213045.1:Miniopterus natalensis
XM_019668067 .1:Hipposideros armiger
XM_019719344 _1:Rhinolophus sinicus
XM_016161109.1:Rousettus aegyptiacus
XM_011356310.2:Pteropus vampyrus
XM_006910714 _2:Pteropus alecto
XM_014452112.2:Myotis lucifugus
NW_007370672.1:Eptesicus fuscus
KE161812.1:Myotis brandtii
KB104739.1:Myotis davidii

XM_008574253.1:Galeopterus variegatus
XM_016213045.1:Miniopterus natalensis
XM_019668067 .1:Hipposideros armiger
XM_019719344 _1:Rhinolophus sinicus
XM_016161109.1:Rousettus aegyptiacus
XM_011356310.2:Pteropus vampyrus
XM_006910714.2:Pteropus alecto
XM_014452112 _2:Myotis lucifugus
NW_007370672.1:Eptesicus fuscus
KE161812.1:Myotis brandtii
KB104739.1:Myotis davidii

XM_008574253.1:Galeopterus variegatus
XM_016213045.1:Miniopterus natalensis
XM_019668067 .1:Hipposideros armiger
XM_019719344 _.1:Rhinolophus sinicus
XM_016161109.1:Rousettus aegyptiacus
XM_011356310.2:Pteropus vampyrus
XM_006910714.2:Pteropus alecto
XM_014452112 _2:Myotis lucifugus
NW_007370672.1:Eptesicus fuscus
KE161812.1:Myotis brandtii
KB104739.1:Myotis davidii

———————— MRTAVICSCLLGI IYALPVKQPDSGSSEEKQLYNKYPDAMAAWLKPDPSQKQ
———————— MRAAVICFCLLGIAYALPVKRADSGSSEERQLY-KHPDAVATWLKPDPAQKQ
———————— MRIAVVCFCLLGIAYTLPVKH IDSGSSEEKQLYQKYPDAVATWLKPDPSQKQ
———————— MRIAVICFCLLGIAYTLPVKHADSGSSEERQLYNK PDAVATWLKPDPSQKQ

———————— MRIAVICFCL GIAYALPVKHADSGSSEERQL KYPDAVATWLKPDPSQKQ
———————— MRIAVICFCL GMAYALPVKHADSGSSEERQL KYPDAVATWLKPDPSQKQ
———————— MRIAVICFCLVGMAYALPVKHADSGSSEERQLENKYPDAVATWLKPDPSQKQ

—————— MTCTVDTSQPLSPPPPSSPKGLMNKVTMVAAMELYNKHPDAVATWLKPDPSQKQ
———————— MRTAVIFFCFLAITYAFPVKHADSGSSEERQLYNKHPDAVATWLKPDPSQKQ
———————— MRIAVICFCLLGIAYALPVKHADSGSSEERQLYNKHPDAVATWLKPDPSQKQ
———————— MRIAVICFCLLGITSALPVKHADSGSSEEKQLYNKHPDAVATWLKPDPSQKQ

* - =Kk = Fekkk -k -Kkhkhkhk-Kkkk

NLLAPQNAVSSED I DNFKQETLPSKSNESHDHMDDENDEDDGDHVDSQDS I DSBDFDDT -
NLLAPQNTVSSEETDDFKQETLPSHSNESHDLTDDVDDDDDSNHVDSQDSTDSNDSDDA-
NLLAPQNAVSSEETDDLKQETLPSASHESHDLTDDMDDPD—--DHVDSQDSTDSTDSDDA-
NLLAPQNAVSSEETADFKQETLPSSNESHDLTDDVDDBDD-EHVDSQDS I DSNESDDAD
NLLAPQNTVSSEETDNFKQETLPSQSNESHDNTDDVDDEDDEDHVDSQDH IDSPDSDDA-
NLLAPQNTVSSEETDNFKQETLPSQSNESHDHTDDVDDEDDEDHVDSQDH I DSPDSDDA-
NLLAPQNTVSSEETDNFKQETLPSQSNESHDHTDDVDDEDDEDHVDSQDH I DSPDSDDA-
SLLAPQNTVSSEETDDFKQETLPSKSNESQDHTDDVGDD-DEDRVDSQDS IDSNDSDDD-
NLLAPQNTVSSEETDDFKQETLPSKSNESQDHTDDVDDPDDEDHVDSQDS IDSNDSDDD -

LLAPQNTVSSEETDDFKQETLPSKSNESQDHTDEVDD-DDEDHVDSQDS IDSNDSDDD-

LLAPQNTVSSEETDDFKQETLPSQSNES! DHTDDVDDIDDEDHVDSQDSIDSNDSDDD—

B Rk IR - =kKkkAhkk * - ** * *- --***** **x = K%

DHPDDSHHSDESHHSDESDELVTDF----PTRVPATPV-ETPAVPTIDTYDGRGDSVAYR
DQTDDSDNSDESHHSDESDELVTDF----PTDFEPGTLM-VTPPVPTRDTYDGRGDSVAY
DHPDDPDNSDESHHSDESDELVTDF----PTDHPGTPJl-VTPAPPTRDTYNGRGDSVAY|
DRPDDSDTSDESNQSDESDEVVTDF----PTDHPGTPGVVTPPVPTRDTYNGRGDSVAY
DNTDDSDNSDESHHSDESDELVTDF----PTDIPETPV-ETPAIPTRDTNDGRGDSVAYR
DHTDDSDNSDESHHSDESDELVTDF----PTDEPGTPV-VTPAVPTRDTNDGRGDSVAYR
DHTDDSDNSDESHHSDESDELVTDF----PTDEPGTPV-VTPAVPTGDTNDGRGDSVAYR
DRTDD DNSDESHHSDESDELVTDF————PTDFPGTPI—ITPAVPTIDTNDGRGDSVAY

DHTDDPDTSDESHHSDESDELVTDF----PTDEPGTPE-ATPAVPTIDTNDGRGDSVAY
GHTDDPDNSDESHHSDESDELVTDF----PTDFPGTPE-ATPAVPTIDTNDGRGDSVAY
DHTDD DNSDESHHSDESDELVTDFPTDFPTDEPGTPE-ATPAVPTIDTNDGRGDSVAH

**** -- ****** **** ** *x KKk =kkAkAhkk -



XM_008574253.1:Galeopterus variegatus
XM_016213045.1:Miniopterus natalensis
XM_019668067 .1:Hipposideros armiger
XM_019719344 _1:Rhinolophus sinicus
XM_016161109.1:Rousettus aegyptiacus
XM_011356310.2:Pteropus vampyrus
XM_006910714 _2:Pteropus alecto
XM_014452112.2:Myotis lucifugus
NW_007370672.1:Eptesicus fuscus
KE161812.1:Myotis brandtii
KB104739.1:Myotis davidii

XM_008574253.1:Galeopterus variegatus
XM_016213045.1:Miniopterus natalensis
XM_019668067 .1:Hipposideros armiger
XM_019719344 _1:Rhinolophus sinicus
XM_016161109.1:Rousettus aegyptiacus
XM_011356310.2:Pteropus vampyrus
XM_006910714.2:Pteropus alecto
XM_014452112 _2:Myotis lucifugus
NW_007370672.1:Eptesicus fuscus
KE161812.1:Myotis brandtii
KB104739.1:Myotis davidii

XM_008574253.1:Galeopterus variegatus
XM_016213045.1:Miniopterus natalensis
XM_019668067 .1:Hipposideros armiger
XM_019719344 _.1:Rhinolophus sinicus
XM_016161109.1:Rousettus aegyptiacus
XM_011356310.2:Pteropus vampyrus
XM_006910714.2:Pteropus alecto
XM_014452112 _2:Myotis lucifugus
NW_007370672.1:Eptesicus fuscus
KE161812.1:Myotis brandtii
KB104739.1:Myotis davidii

Table S1.8: Osteopontin in Chiroptera. The Myotis lucifugus sequence possibly reflects transcription or translation from an
alternative start site. The duplication of PTDF in only one representative of Myotis could be a mutation or an error in data entry.

KSKKFHRADVQYPDTTEEDLTSHVESEEFDDAH---KAIPVAQGLSVPSDWDSHGKD
KSKKFHRPIAQYPDATEEDLTSHVESNEADEAH———KﬁILVAQGLHVASDWDSHGRE

KSKKFHRSA 1QYPDATEEDL TSHMESEEMDDAH---KAVLVAQGLEBVASDWDSHGKD
KSKKFHRS VQYPDATEEDLTSHVESEDIDDAH———KAILVAQGL ASDWDSHGKD
KSKKFHRSVVQYPDATEEDLTSHVES EMDD KAVK AQGLHVASDWDRRGKD
KSKKFHRSVVKYPDATEEDLTSHVESKE! KAVK AQGLRVASDWDSRGKD

KAVK AQGLHVASDWDSRRKD

KSKKFHRSVVKYPDATEEDLTSHVESKE
EMDDAH——— AILVAQGLI%ASDWDS GKD

LRLKSKKEHRSVVQYPDATEEDLTSHMES!
EMGDAH---RAILVAQGLPVASDWDSRGKD

EMDDAH---RAILVAQGLPVASDWDSQGKD
EMDDAH——— AVLVAQGL ASDWDSIGKD

-*- *xkkhdx * Fhkkk

LRLKSKKEHRSGVQYPDATEEDLTSHMES!
LRLKSKKEHRSVVQYPDATEEDLTSHMES!
LRLKSKKEHRSVVQYPDATEEDLTSHMES!

* - Kkkk-kk

BRI o e e o ke o

SHETSKLDDQSVETYSYKQSKLHKRKASDESNEHSDE | DSREHSKDSPEFHSREFHSHED
SQEISLLDDHSVETHSLKLERKEYQLKAIGQSNEHSDG I DSPENVK I SHEFHSQELGSYED
SKEYKLKANDESHEHPDV I DSQESSKVSHEFHSQEFHSHED

SQETSQLDDHSTETHSLEHSEEYKLKANDESNGHADV 1 DSQENSKVSHEFHSREFBSRED
SQETSQLDDHSTETHSLEHSEEYKLKANDESNGHADV 1 DSQENSKVSHEFHSQEFBSRED
SQETSQLDDHSVETHSHE DASNEHSVG I DSQENSRVSHEFHSRELQSHED
SQETRHLDDHS EIHSQE DASNEHSDG I DSQENSRVSHEFHSRELHSHED
SQEASQLDDHSVETHSRE DASNEHSVG I DSQENSRVSHEFHSRELQSHED
SQETSQLDDHS ETHSHELAKGYKLKANDASNEHSVG I DSQENSRVSQEFHSRELQSHED

ECEE S - - - X% *=- * **k*k * = *x FhkIkk-k- X X%

SQETSQLNDHSTETRSLEHSEAYKLKANDESNGHADV I DSRENSKVSHEFHSREF SIED

KLVEDPKSKEEDKQLKFR I SHELESASSEVD
KPALHPKSEEQDKHLKFRVSHELESASTEVN
KLVPDPKSQEQDKHLKFR I SHELESASSEVN
KLVEDPKSEEQDKHLKFRVSHELESASSEVN
KLALDPKSEEQDKHLKFR I SHELESASSEVN
KLALDPKSEDQDKHLKFR I SHELESASSEVN
KLALDPKSEDQDKHLKFR I SHELESASSEVN
KLASAPQSEEQDKHLKFR I SHELESASSEVN
KLASDPQSEEQDKHLKFR I SHELESASSEVN
KLASAPQSEEQDKHLKFR I SHELESASSEVN
KLASDP SEEQDKHLKFRISHELESASSEVN

* - *- - -** ko ******** **-



XM_016191814.1:Erinaceus europaeus
XM_012523397 .2:Dasypus novemcinctus
XM_007951712_1:0rycteropus afer afer
XM_007184118.1:Balaenoptera acutorostrata

XM_016191814_1:Erinaceus europaeus
XM_012523397.2:Dasypus novemcinctus
XM_007951712_1:0rycteropus afer afer
XM_007184118.1:Balaenoptera acutorostrata

XM_016191814_1:Erinaceus europaeus
XM_012523397.2:Dasypus novemcinctus
XM_007951712_1:0rycteropus afer afer
XM_007184118.1:Balaenoptera acutorostrata

XM_016191814_1:Erinaceus europaeus
XM_012523397.2:Dasypus novemcinctus
XM_007951712_1:0rycteropus afer afer
XM_007184118.1:Balaenoptera acutorostrata

XM_016191814_1:Erinaceus europaeus
XM_012523397.2:Dasypus novemcinctus
XM_007951712_1:0rycteropus afer afer
XM_007184118.1:Balaenoptera acutorostrata

XM_016191814_1:Erinaceus europaeus
XM_012523397.2:Dasypus novemcinctus
XM_007951712.1:0rycteropus afer afer
XM_007184118.1:Balaenoptera acutorostrata

XM_016191814.1:Erinaceus europaeus
XM_012523397 .2:Dasypus novemcinctus
XM_007951712.1:0rycteropus afer afer
XM_007184118.1:Balaenoptera acutorostrata

Table S1.9: Osteopontin in various Eutheria. The available Dasypus novemcinctus sequence may be reflective of transcription or

translation from an alternative start site.

scammoni

scammoni

scammoni

scammoni

scammoni

scammoni

scammoni

MKPLEQHLNSGQCCLPAASQQRRQTRTASSRTGFLSLCKKQGPTTTMRTVVICLCLLGTV
—————————————————————————————————————————— YARPCTRNTLTLSSFFIF
---------------------------------------------- MRIAVICFCLLGVA
—————————————————————————————————————————————— MRIAVICFCLLGIA
SAFPVKQ-MDSGSSEETH-— ==~ ==~ — oo NAVS---TEDFSQET

SVSKVKHQADSGSSEEKQLYDKYPDAVAAWLKPDPSQKETLLAPQNAVSSEETDNFKQDT
STFPVKRQADSGSSEEKQLYNKYPDAVATWLKPDPSHKQTLLASQNTLSSEETDDLKQET
SALPVKH-TDSGSSEEKQLYNKYPDAITATWLKPDPSQKQTFLAPQNTVSSEETADNKQET
*_ **: :*******_: - _* - _*:*
APSSSNESPEHTDDADDRDGDSLQDALDSHNSDEDDDDDEAEDTDSSDESHHSDESDETT
LPSKSNESHDHTDNADDEDDGDHVD---SRDSDDSNESDHNDDPDHSDESHHSDESDEVV
LPSKSNESLDQTDDVDDEDDGDHVD---SQESDDSEDHDHTDDPYHSDESHHSDESDELV
LPSKSNESPEHTDTVDDEDDGDSQD---TDAN--——--- DSNDADHSDESHHSDESDEVV
* -

*k* Kkhkkkhk = =-k%k **x X -% E SR e

TEFPTDNPAT IVFTPAFPTGD-YDGRGDSVAYGLRSKAKKLHRLDVQ---ETEEDLTSYM
TDFTTDAPATP----VVPTEDAYNGRGDSVAYGLESKS-KLYRSKIQFPDATEEDLTSHM
TDFPTEVPATPVFTPAVPTVETYDGRGDSVASRLKSKSKKIYRSVIQYPDDTE-ELTSHM
TDFPTDVPATSVFTPPVPTGDTYDGRGDSVAYGLRSKSKKFRRSEMQYPDATEEDVTSHV

K=k *= *kk **x = F=kkkhkkihkikk * **k=- K- X -% *k = =-kk- -

ESREGGDPHK - - —VAKHLQVSATWDSDBSPGKS — —— == = — oo

EREGLDDAHRV I HVARRLNRASDWDSHGKDSQETRQLD-DHSVETHSHEQSKS--RKASH

RSKELDDVPKA I SVVHVLKRASDWDSHPQDSHEVSQLE I SHSVETHSHEQSK - -ELEAKD

ESEEVGDAPKA I LVAQRLHRSSDWDSRGKDSQETSQPD-DRSVETHSREHSKEFKLKAED
* -

- k- - kAKX -

——————————————— GVSH-----ESHSLENSLPVEPQS-QEDRQLKFRVSHELDSASSE
ESNEHSDV I DSRENSKVSHEFNSQESHSHEDKLVLGPKSKEEDKHLKFHTSHELESASSE
ESNERSDMIDSQE I SKVSHEFHSQEFHSQEDKPHRDPKSVEEEQHLKFRVSHELDSASFE
ESSERSDV I ESQDNSKVSHELHSQEFHSREDKLVPDLKS-EEDKHLKFRVSHELDSASSE
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XM_012934005.1:Sorex araneus
XM_004681418.2:Condylura cristata
XM_006885312.1:Elephantulus edwardii
XM_012928520.1:0chotona princeps
KB320503.1:Tupaia chinensis
D11411.1:Cryctolagus cuniculus

XM_012934005.1:Sorex araneus
XM_004681418.2:Condylura cristata
XM_006885312.1:Elephantulus edwardii
XM_012928520.1:0chotona princeps
KB320503.1:Tupaia chinensis
D11411.1:Cryctolagus cuniculus

XM_012934005.1:Sorex araneus
XM_004681418.2:Condylura cristata
XM_006885312.1:Elephantulus edwardii
XM_012928520.1:0chotona princeps
KB320503.1:Tupaia chinensis
D11411.1:Cryctolagus cuniculus

XM_012934005.1:Sorex araneus
XM_004681418.2:Condylura cristata
XM_006885312.1:Elephantulus edwardii
XM_012928520.1:0chotona princeps
KB320503.1:Tupaia chinensis
D11411.1:Cryctolagus cuniculus

XM_012934005.1:Sorex araneus
XM_004681418.2:Condylura cristata
XM_006885312.1:Elephantulus edwardii
XM_012928520.1:0chotona princeps
KB320503.1:Tupaia chinensis
D11411.1:Cryctolagus cuniculus

————————————————————————————————————— MRTAVICLCLLGNASALPVKTT-
————————————————————————————————————— MRIAV ICFCLLGIVSALPVKQG-
------------------------------------- MRIAVICFCLLGIAYALPVKHQA
------------------------------------- MR IAMISFCLLGMAYALP IKHS-
ASHVGTAQLLVGTRPGEPAVRSAAVRAFQGFPWKNHNMRVAV I CFCL 1 GRAYALPVKQP-
————————————————————————————————————— MRIAV I CFCLLGMAYALPVKHA-

**x K-k -Fkk-%- *x*k =%

DSGSSEEKQ—— = === === = m = m o TLPSKSTESE
DSGSSEKEQ——— === = — == = —m oo SLPSVSDESN
TSGSSEEKQLNLKYPDAWATWLKPDPSHKQALLPPQTAVSSEETDLLKQETLPSQSNESP
DSGSSEEKQLYQKSPDDLAAWL SPDPSQKQNLLSVKDDASSEEKSDFKQQTLPSKLQESH
DSGSSEERQLYNKYPDAVATWLKPDPSLKQNLLAPQHAVSSEETDDLKQETLPSTSNESH
DSGSSEEKQLYHKHPDALATWLNPDPSQKQNLL TPQNAMSSEEKDDLKQETLPSKS IESH

*hAAhk - * - *Kxx **x
DHFDDLDBDDQADSQ----DSVDSEDADDDDDDD--——--~ NNSDHSDESEETTTDSSM
----DVDDVDDGDNT----ESRDSTDSDDDDHSDD - ---~- SDESHHSDESDEMATDSP

DHIFDDVDDEDD I DHV----DSKDSTESDDSEDHTDDDPYHSDESHHSDESDELPTDSPTE
DHMDD#DEDEDHNDSHSF I DSNDADDDDDDD-NQADDSHHSDESHHSDESDEVVTDLLTE
DHMDDVDDEDDGNHV ----DSQDS-DDSDDT-DHPDDSHHSDESHHSDESDELVTDFPTD
DHMDDIDED DDDHV————DNRDS NESDDA DHPDDSHHSDESHQSDESDEI TVYPTE

--* -**** * *

LPATVDYTPVVFTRDTYDGRGDSVAYGLK-SKS IKEYSAEDQYPDATKEDLASQMESREM
DPSTPVFSPAMPTVDPYDGRGDSLGYGBLK-SRSRP----Q1QYSD-ETEDFFSHVKSKEL
SPATTAFTEVVPTIETYDGRGDSVAYRLK-SKSKVLR I STAQFLGAAEDDLSSHVBSQDM
GPVTPVFTPAAPTMDAYDGRGDSVVYRVR-SKPKTERMSDVQYPDATEEDLASHLESKEL
DAATTVFTEWPTVETYDGRGDSVAYRLKRSKSKM HVSNAQYPGASEEDLSSH.SEDL

****** * *. K- K =

VPATLVFTPIVPTRDTNDGRGDSVDYILI—LKSKKLLSSETQYSE————DLTSHMESDED




XM_012934005.1:Sorex araneus TQE---—- SAPSL@MTSDGDSHQEPAKSP ——— = — = oo
XM_004681418.2:Condylura cristata RNGBKATEVALNLQSTSDVDSQBEDSFEKR---DDSL -ENNGFEHSQEYKEKANDESSQ-
XM_006885312.1:Elephantulus edwardi i KDAHK I 1PVVQALKKSSVWDSYQQDSHEPSQL SDLHSME THSQEQSKEY TILKTDDVSSE-
XM_012928520.1:0chotona princeps DDARKAVLVAQHLNAPSDWDNHD - - - - DSKMDDHGMESQSRERVKQYKRDVKDDSMER

KB320503.1:Tupaia chinensis DDEHKT 1P 1 ARALHVPSDWDSHBKGSQE - TSQLDDHSVE THSGEQAKRYKQKASVESNE-
D11411.1:Cryctolagus cuniculus DDTPRA I PVAQHLNVPSDWDSQEKDSHD-VSQVDDHSVETQSHEQARQYKREANDNSVE-
- * - * *

XM_012934005.1:Sorex araneus  ——————————mn ASBESHSRESQSLEGDA---QSPRVEEAHLKFRVSHELESASSEAK
XM_004681418.2:Condylura cristata =  ——————-- KTPESSHLSHS EFHNQEEKLDLDPKSVEEDTHLKFRVSHELDS.SSEVN
XM_006885312.1:Elephantulus edwardii HSDMLNSQE I SKSNBEFHSQEFHSHEDKL HPDPKSTEE -EHLKFRNSHELESASSEAN
XM_012928520.1:0chotona princeps HSYSVDSRESSKVSQESH----- SHEDMLA 1 EPKSTEEDKPGKSSVSQELDSASSENN
KB320503.1:Tupaia chinensis HSDV I ESQESAKVSHEFHSREFL SHEDKLVLNSKSQEEDKHLKFRVSHELDSASSEVN
D11411.1:Cryctolagus cuniculus HSHSIDSQESSKVS.ESQSREFRSHEDKLAIlPKSEED EHRQLRVSHELDS.SSE.N

******* -

Table S1.10: Osteopontin in Lagomorpha and similar orders. As alternative splicing of exons 4 or 5 has only been shown to
occur in humans, there is no experimental evidence that osteopontin actually misses an internal sequence in Sorex araneus or
Condylura cristata.



XM_013029816.1:Dipodomys ordii
XM_023564932_1:Cavia porcellus
XM_004629257.2:0ctodon degus
NW_004955474.1:Chinchilla lanigera
KN124024.1:Fukomys damarensis
JH171653.1:Heterocephalus glaber
XM_005341895._3: Ictidomys tridecemlineatus
XM_015499141 .1:Marmota marmota marmota
AB001382.1:Rattus norwegicus
XM_021211046.1:Mus pahari

J04806.1:Mus musculus

XM_021162825.1:Mus caroli
HM626723.1:Apodemus agrarius(partial)
XM_021659705.1:Meriones unguiculatus
XM_013350872.1:Microtus ochrogaster
XM_006975432.2:Peromyscus maniculatus bairdii
AJ890352.1:Mesocricetus auratus
HQ647182.1:Cricetulus barabensis(partial)
XM_007638075.2:Cricetulus griseus
NW_004504357 .1:Jaculus jaculus
XM_020154612.1:Castor canadensis
XM_008830194 .2:Nannospalax galili

XM_013029816.1:Dipodomys ordii
XM_023564932.1:Cavia porcellus
XM_004629257 .2:0ctodon degus

NW_004955474 _1:Chinchilla lanigera
KN124024.1:Fukomys damarensis
JH171653.1:Heterocephalus glaber
XM_005341895.3: Ictidomys tridecemlineatus
XM_015499141 .1:Marmota marmota marmota
AB001382.1:Rattus norwegicus
XM_021211046.1:Mus pahari

J04806.1:Mus musculus

XM_021162825.1:Mus caroli
HM626723.1:Apodemus agrarius(partial)
XM_021659705.1:Meriones unguiculatus
XM_013350872.1:Microtus ochrogaster
XM_006975432 _2:Peromyscus maniculatus bairdii
AJ890352.1:Mesocricetus auratus
HQ647182.1:Cricetulus barabensis(partial)
XM_007638075.2:Cricetulus griseus
NW_004504357.1:Jaculus jaculus
XM_020154612.1:Castor canadensis
XM_008830194 .2:Nannospalax galili

----- MREEVIFFCLIGI THSLP I - --ESGSSEEN@LFNKKYPDSEASWLKLDLSEKNNL
————— MRVTVICFCL GIA.SFPVK DSGSSEEK!I

----- MRIAG I CFCL GIAYSLPVK DSFSSEDHLRD-
~MMLMLYFSLSGATATGQRWQKRTHN I TSAAEELDFLY -
----- MRIAL 1 CFCLG I AYSLPVKQADSGSSEEKLLY -
————— MREAVICFCLEGITYSLPVN DSGSSEEKPLY—
----- MREAV 1 FFCLVG I AYSFPVK DSGSSEE
----- MREAV I FFCLIG 1 AYSFPVKQADSGSSEE KHPDAVATWLKPDPSQKQNL
----- MRLAVVCFCLFGLASCLPVK EFGSSEE Y SKHSDAVATWLKPDPSQKQNL
----- MRLAV I CFCLFG I ASSLPVKVTDSGSSEEKM—————————— =~ ——
----- MRLAV I CFCLFG 1 ASSLPVKVTDSGSSEEK-LY-SLHPDPFATWLEPDPSQKQNL
----- MRLAV I CFCLFG I ASSLPVKVTDSGSSEEKMLY-SLH TWLMPDPSQKQNL
-------------------------------------------------- PDPSQKQTL

KHPDAVATWLKPDPSQKQNL

————— MRVAV 1 CFCLFG I AAALPVKVSVSGSSEERLLY-NKHEDAVATWLRPDPSEKQNL
————— MREAV 1 CFCLIG 1 ASSFPVKVTDSGSSEENLLS-SKHTDAVATWLEPDPSQKQNL
————— MREAVVCFCLFGIASSLPVKVADSGSSEKKLLY-SKHSDAVATWLEPDPSQKQNL
————— MREAV I CFCLEGIASS|L PVKVADSGSSEEKLHY-SKHTDAVATWLEPDPSQKQNL
————— MRLAVVCFCLFGIASSLPVKVADSGSSEQKLHY-SKHTDAVATWLETDPSQKQNL
————— MREAV I CFCLFG 1 ASSLPVKVADSGSSEQKLHY-SKHTDAVATWLETDPSQKQNL
————— MRAAMLCVCLEGLASS

LPVKQADSGSSEETL 1'Y-NKHLDAVATWLKPDPSQKQNL
————— MRTAV 1 FFCLIG 1 AYSLPVKQPDSGSSEEKQLFNNKHADAVA I WLKPDPSQKQNL
————— MKIIAV I CFCLEG 1 ASSLPVKL I DSGSSEEKQLH-SKHPDAVATWLKPDPSQKQNL

LAPQNVLSSEETDVLQPETFSSNSNESH--MDELNE--DD I GNHMPSQDFTESDESDHDS
LAPQNAMSSEETNDLKQETLPSTSNESHDHMDDLDDEDD--GDL------- DTD---DPN
1VPQNBVSSEEDNGLQQETLPSNSNESHDHMDDEDDDDRDE - - —— -~~~ DSVDT----
LAPQDAVSSEETDDLKQETLPSNSNESHDHMDDVDDDDD--GD DTADSADTD
LESQNAVSSEETDDLKQETLPSNSNERHDHMDDVDDDDD--GD DSVDTDDDD
LAPQNBVSSEETDDLKQETLPSNSNESHDHMDDVDDEDD--GDQ------- DSVDVDDDD
LAPQNAVSSEERDDEKQETLPSKSNESHDHVMDDVDDDDD --GDHVENQDSTDSDDSDED-
LAPQNAVSSEERDDEKQETLPSKSNESHDHMDDVDDDDD --GDHVNNQDSTDSDDSDDD-
LAPQNSVSSEETDDEKQETLPSNSNESHDHMDDDDD-DDDDGDHAESEDSVNS ——--—--
--—--NAVSSEEKDDEKQETLPSNSNESHDHMDDDDDDDDDDGDHAESEDSVDS - ———~-~—
LAPQNAVSSEEKDDEKQETLPSNSNESHDHMDDDDDDDDDDGDHAGSEDSVDS - - ————-
LAPQNAVSSEEKDDEKQETLPSNSNESHDHMDDDDDDDDDDEDHAESEDSVDS - - ———-~-
LALQNAVSSEEKDDEKQETLPSTSNESHDHMDDDDDDDDDDGDHAESEDSVDS - - ————-
LAPQNVVSSEETDDLTQETLPSNFEKRHDHEDNDDDDDDDDGDHTESKDSLDSD

LAPQNIVSSEETDDLKQETLPSNSNESQDHTDDDD--DDDDGDHADSQDSVDSD

LAPQNVVSSEETDALKQDTLPSNSNESHDHMDDDD-DD-DDRDHADSQDSVDSD

LAPQNVVSSEETDDLKQETLPSNSNESHDHMDDDN-DDDDDGDHANSQDSVDSN

LAPQNVVSSEETDDLKQETLPSNSNESHDHMDDDD-DDNDDGDHANSQDSVDSD

LAPQNVVSSEETDDLKQETLPSNSNESHDHMDDDD-DDNDDGDHANSQDSVDSD

LAPQN[EVSSEETNDERQETLPSNSNESHDHMDDDD-DDDDDGDHVDSHDSVDSDDSEDTD
LAPQNVVSSEETDD I KQQTLPSNSNESHDHMDDMD--DEDDGDHVDSQDSVDSDDSDDTD
LAPQNAVSSEETDDIKQETLPSNSNESHDHMDDDD———DDDRDH SQDSVDSDDTDDAD
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XM_013029816.1:Dipodomys ordii
XM_023564932_1:Cavia porcellus
XM_004629257.2:0ctodon degus
NW_004955474.1:Chinchilla lanigera
KN124024.1:Fukomys damarensis
JH171653.1:Heterocephalus glaber
XM_005341895._3: Ictidomys tridecemlineatus
XM_015499141 .1:Marmota marmota marmota
AB001382.1:Rattus norwegicus
XM_021211046.1:Mus pahari

J04806.1:Mus musculus

XM_021162825.1:Mus caroli
HM626723.1:Apodemus agrarius(partial)
XM_021659705.1:Meriones unguiculatus
XM_013350872.1:Microtus ochrogaster
XM_006975432.2:Peromyscus maniculatus bairdii
AJ890352.1:Mesocricetus auratus
HQ647182.1:Cricetulus barabensis(partial)
XM_007638075.2:Cricetulus griseus
NW_004504357 .1:Jaculus jaculus
XM_020154612.1:Castor canadensis
XM_008830194 .2:Nannospalax galili

XM_013029816.1:Dipodomys ordii
XM_023564932.1:Cavia porcellus
XM_004629257 .2:0ctodon degus

NW_004955474 _1:Chinchilla lanigera
KN124024.1:Fukomys damarensis
JH171653.1:Heterocephalus glaber
XM_005341895.3: Ictidomys tridecemlineatus
XM_015499141 .1:Marmota marmota marmota
AB001382.1:Rattus norwegicus
XM_021211046.1:Mus pahari

J04806.1:Mus musculus

XM_021162825.1:Mus caroli
HM626723.1:Apodemus agrarius(partial)
XM_021659705.1:Meriones unguiculatus
XM_013350872.1:Microtus ochrogaster
XM_006975432 _2:Peromyscus maniculatus bairdii
AJ890352.1:Mesocricetus auratus
HQ647182.1:Cricetulus barabensis(partial)
XM_007638075.2:Cricetulus griseus
NW_004504357.1:Jaculus jaculus
XM_020154612.1:Castor canadensis
XM_008830194 .2:Nannospalax galili
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SNESDHSDESDEVVTGGPPRIGSETPTSQPIVLT IETFD-GRGDSL
SDESDHSDESDEVVT
SDESDHSDESDEVVT
SDESDHSEESDEEVT
SDESDHSDESDEVVT
SDESHHSDESDEVVT
—————————— SDESHHSDESDEVVT
HSDESDESFTAS-----
HSDESDETFTAS-----

P-TEGPETPAFSPIVPT D-GRGDSL
P-TNG D-GRGDSL
DDGRGDSP

D-GRGDSL

D-GRGDS

D-GRGDS
LTPIAPTVDVPD-GRGDSL
TFTPIAPTVDVPD-GRGDSL
HSDESDETVTAS----- TFTP1VPTVDVPN-GRGDSL
HSDESDETFTAS----- [TFTPIAPTVDVPD-GRGDSL

---------------- HSDESEESVTA-----TLQTBVF TPLVPTVDTPA-ARGDSL
----------- HSDESDESVTA-----TTQTEIFTP
----------- HSDESDESFDT-----TTQTEVFTP
Ho— - HSDESDESVTA-—--- TQTEVFTP,
------------- HSDESDESHTV-----TTQTEVFTP
HSDESDESHTV-—--- TQTEVFTP,
HDDSH HSDESDEEVTBVP-TNGPQTQDFTPIVPT
PDDSH HSDESDEBFTSSP-TDNPGTQUFTPVVPT
PDDSH HSDESDERFTRTP-TD 1 PQTEVFTPVVPTVYTVD-ARGDSL
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XM_013029816.1:dipodomys_ordii
XM_023564932_1:Cavia porcellus
XM_004629257.2:0ctodon degus
NW_004955474.1:Chinchilla lanigera
KN124024.1:Fukomys damarensis
JH171653.1:Heterocephalus glaber
XM_005341895._3: Ictidomys tridecemlineatus
XM_015499141 .1:Marmota marmota marmota
AB001382.1:Rattus norwegicus
XM_021211046.1:Mus pahari

J04806.1:Mus musculus

XM_021162825.1:Mus caroli
HM626723.1:Apodemus agrarius(partial)
XM_021659705.1:Meriones unguiculatus
XM_013350872.1:Microtus ochrogaster
XM_006975432.2:Peromyscus maniculatus bairdii
AJ890352.1:Mesocricetus auratus
HQ647182.1:Cricetulus barabensis(partial)
XM_007638075.2:Cricetulus griseus
NW_004504357 .1:Jaculus jaculus
XM_020154612.1:Castor canadensis
XM_008830194 .2:Nannospalax galili

XM_013029816.1:Dipodomys ordii
XM_023564932.1:Cavia porcellus
XM_004629257 .2:0ctodon degus

NW_004955474 _1:Chinchilla lanigera
KN124024.1:Fukomys damarensis
JH171653.1:Heterocephalus glaber
XM_005341895.3: Ictidomys tridecemlineatus
XM_015499141 .1:Marmota marmota marmota
AB001382.1:Rattus norwegicus
XM_021211046.1:Mus pahari

J04806.1:Mus musculus

XM_021162825.1:Mus caroli
HM626723.1:Apodemus agrarius(partial)
XM_021659705.1:Meriones unguiculatus
XM_013350872.1:Microtus ochrogaster
XM_006975432 _2:Peromyscus maniculatus bairdii
AJ890352.1:Mesocricetus auratus
HQ647182.1:Cricetulus barabensis(partial)
XM_007638075.2:Cricetulus griseus
NW_004504357.1:Jaculus jaculus
XM_020154612.1:Castor canadensis
XM_008830194 .2:Nannospalax galili
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XM_013029816.1:Dipodomys ordii
XM_023564932_1:Cavia porcellus
XM_004629257.2:0ctodon degus
NW_004955474.1:Chinchilla lanigera
KN124024.1:Fukomys damarensis
JH171653.1:Heterocephalus glaber
XM_005341895._3: Ictidomys tridecemlineatus
XM_015499141 .1:Marmota marmota marmota
AB001382.1:Rattus norwegicus
XM_021211046.1:Mus pahari

J04806.1:Mus musculus

XM_021162825.1:Mus caroli
HM626723.1:Apodemus agrarius(partial)
XM_021659705.1:Meriones unguiculatus
XM_013350872.1:Microtus ochrogaster
XM_006975432.2:Peromyscus maniculatus bairdii
AJ890352.1:Mesocricetus auratus
HQ647182.1:Cricetulus barabensis(partial)
XM_007638075.2:Cricetulus griseus
NW_004504357 .1:Jaculus jaculus
XM_020154612.1:Castor canadensis

S-DAIDSAEKPDA IDSAERSDA IDS-QASSKASLEHQ- ——— ——————————— -
---------- sovmsgswms- ASFKASLEHQ -~ —————————— e e -

ASSKASLEHQ
ASSKASLEHQ-

EQSDEMYSKEKLSKASWEAQ-

EBSDG 1DS-KESSRASQAHA

EfSDV 1 DS-KESSKASQEHQ

EfSDV 1DS-QESSKASQEHQ
---------------- TEBSDV 1DS-KESSKASQEHQ- ———————————— ===
---------------- IEHSDGIDS SESS SQE
———————————————— REHSDVIDS- SQE

XM_008830194 .2:Nannospalax galili

XM_013029816.1:Dipodomys ordii
XM_023564932.1:Cavia porcellus
XM_004629257 .2:0ctodon degus

NW_004955474 _1:Chinchilla lanigera
KN124024.1:Fukomys damarensis
JH171653.1:Heterocephalus glaber
XM_005341895.3: Ictidomys tridecemlineatus
XM_015499141 .1:Marmota marmota marmota
AB001382.1:Rattus norwegicus
XM_021211046.1:Mus pahari

J04806.1:Mus musculus

XM_021162825.1:Mus caroli
HM626723.1:Apodemus agrarius(partial)
XM_021659705.1:Meriones unguiculatus
XM_013350872.1:Microtus ochrogaster
XM_006975432 _2:Peromyscus maniculatus bairdii
AJ890352.1:Mesocricetus auratus
HQ647182.1:Cricetulus barabensis(partial)
XM_007638075.2:Cricetulus griseus
NW_004504357.1:Jaculus jaculus
XM_020154612.1:Castor canadensis
XM_008830194 .2:Nannospalax galili
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Table S1.11: Osteopontin in Rodentia. The available Chinchilla lanigera sequence possibly reflects the transcription or translation
from an alternative start site. Uniquely, the Dipodomys ordii sequence contains a long repetitive insert. Further downstream a
repetitive insert is reported only for Cavia porcellus.



AKHW03002540.1:Alligator mississippiensis
NW_017728948.1:Crocodylus porosus
XM_006018107.1:Alligator sinensis
XM_019526454 _1:Gavialis gangeticus
XM_006135415.2:Pelodiscus sinensis
XM_005292014.2:Chrysemys picta bellii
XM_007066639.1:Chelonian mydas

AKHW03002540.1:Alligator mississippiensis
NW_017728948.1:Crocodylus porosus
XM_006018107.1:Alligator sinensis
XM_019526454 _1:Gavialis gangeticus
XM_006135415.2:Pelodiscus sinensis
XM_005292014.2:Chrysemys picta bellii
XM_007066639.1:Chellonian mydas

AKHW03002540.1:Alligator mississippiensis
NW_017728948.1:Crocodylus porosus
XM_006018107.1:Alligator sinensis
XM_019526454 _1:Gavialis gangeticus
XM_006135415.2:Pelodiscus sinensis
XM_005292014.2:Chrysemys picta bellii
XM_007066639.1:Chelonian mydas

AKHW03002540.1:Alligator mississippiensis
NW_017728948.1:Crocodylus porosus
XM_006018107.1:Alligator sinensis
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XM_006135415.2:Pelodiscus sinensis
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AKHW03002540.1:Alligator mississippiensis
NW_017728948.1:Crocodylus porosus
XM_006018107.1:Alligator sinensis
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XM_006135415.2:Pelodiscus sinensis
XM_005292014.2:Chrysemys picta bellii
XM_007066639.1:Chelonian mydas
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AKHW03002540.1:Alligator mississippiensis
NW_017728948.1:Crocodylus porosus
XM_006018107.1:Alligator sinensis
XM_019526454 _1:Gavialis gangeticus
XM_006135415.2:Pelodiscus sinensis
XM_005292014.2:Chrysemys picta bellii
XM_007066639.1:Chelonian mydas
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Table S1.12: Osteopontin in Reptilia (Crocodilia and Testudines).



XM_015411327.1:Gecko japonicus

XM_020796504 .1:Pogona vitticeps
XM_003221296.2:Anolis carolinensis
XM_007443523.2:Python bivittatus
NW_013658771.1:Thamnophis sirtalis
XM_015819303.1:Protobothrops mucrosquamatus
GBEX01002350.1:Crotalus adamanteus cadam

XM_015411327.1:Gecko japonicus

XM_020796504 .1:Pogona vitticeps
XM_003221296.2:Anolis carolinensis
XM_007443523.2:Python bivittatus
NW_013658771.1:Thamnophis sirtalis
XM_015819303.1:Protobothrops mucrosquamatus
GBEX01002350.1:Crotalus adamanteus cadam

XM_015411327.1:Gecko japonicus

XM_020796504 .1:Pogona vitticeps
XM_003221296.2:Anolis carolinensis
XM_007443523.2:Python bivittatus
NW_013658771.1:Thamnophis sirtalis
XM_015819303.1:Protobothrops mucrosquamatus
GBEX01002350.1:Crotalus adamanteus cadam

XM_015411327.1:Gecko japonicus

XM_020796504 .1:Pogona vitticeps
XM_003221296.2:Anolis carolinensis
XM_007443523.2:Python bivittatus
NW_013658771.1:Thamnophis sirtalis
XM_015819303.1:Protobothrops mucrosquamatus
GBEX01002350.1:Crotalus adamanteus cadam

XM_015411327.1:Gecko japonicus

XM_020796504 .1:Pogona vitticeps
XM_003221296.2:Anolis carolinensis
XM_007443523.2:Python bivittatus
NW_013658771.1:Thamnophis sirtalis
XM_015819303.1:Protobothrops mucrosquamatus
GBEX01002350.1:Crotalus adamanteus cadam
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XM_015411327.1:Gecko japonicus

XM_020796504 .1:Pogona vitticeps
XM_003221296.2:Anolis carolinensis
XM_007443523.2:Python bivittatus
NW_013658771.1:Thamnophis sirtalis
XM_015819303.1:Protobothrops mucrosquamatus
GBEX01002350.1:Crotalus adamanteus cadam

XM_015411327.1:Gecko japonicus

XM_020796504 .1:Pogona vitticeps
XM_003221296.2:Anolis carolinensis
XM_007443523.2:Python bivittatus
NW_013658771.1:Thamnophis sirtalis
XM_015819303.1:Protobothrops mucrosquamatus
GBEX01002350.1:Crotalus adamanteus cadam

Table S1.13: Osteopontin in Reptilia (Squamata).
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M59182.1:Gal lus
XM_003205565.3:Meleagris gallopavo
XM_021395699.1:Numida meleagris
NM_001323234.1:Coturnix japonica

XM_010218705.1:Tinamus guttatus
XM_009676586.1:Struthio camelus australis
XM_013957376.1:Apteryx australis mantelli

XM_021526515.
XM_002190366.
NW_008240042.

1:Lonchura striata domestica
1:Taeniopygia guttata
1:Corvus brachyrhynchos
XM_010412044.2:Corvus cornix cornix
XM_015623543.2:Parus major
XM_005525626.2:Pseudopodoces humilis
XM_014878941.1:Sturnus vulgaris
XM_016297843.1:Ficedula albicollis
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1:Nestor notabilis
1:Melopsittacus undulatus
1:Cuculus canorus
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1:Falco peregrinus
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:Numida meleagris
:Coturnix japonica

:Tinamus guttatus
:Struthio camelus australis
:Apteryx australis mantelli

:Lonchura striata domestica
:Taeniopygia guttata
:Corvus brachyrhynchos
:Corvus cornix cornix
:Parus major
:Pseudopodoces humilis
:Sturnus vulgaris
:Ficedula albicollis
:Serinus canaria
:Geospiza fortis
:Zonotrichia albicollis

:Picoides pubescens
:Anas platyrhynchos
:Anser cygnoides domesticus

KZ506572.1:Limosa lapponica baueri
XM_005498492.2

LSYS01006159.
XM_008500834 .
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:Columba livia
1:Patagioenas fasciata monilis
1:Calypte anna

1:Chaetura pelagica

1:Merops nubicus

1:Nestor notabilis
1:Melopsittacus undulatus
1:Cuculus canorus

1:Falco cherrug

1:Falco peregrinus
1:Acanthisitta chloris
2:Manacus vitellinus
1:Lepidothrix coronata
1:Colius striatus
1:Caprimulgus carolinensis
1:Mesitornis unicolor
1:Apaloderma vittatum
1:Leptosomus discolor
1:Pterocles gutturalis
1:Chlamydotis macqueenii
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1
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1
1
1
1
1
1
1
1
1
1
1
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1
1
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Tyto alba

:Opisthocomus hoazin

:Buceros rhinoceros silvestris
:Tauraco erythrolophus
Eurypyga helias

:Egretta garzetta

:Pygoscelis adeliae
:Aptenodytes forsteri
:Phalacrocorax carbo

:Calidris pugnax

sGavial
:Haliaeetus albicilla
:Haliaeetus leucocephalus
:Aquila chrysaetos canadensis
:Pelecanus crispus

:Cariama cristata

:Balearica regulorum gibbericeps
:Phaethon lepturus
:Charadrius vociferus
:Fulmarus glacialis
:Nipponia nippon
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M59182.1:Gal lus
XM_003205565.3:Meleagris gallopavo
XM_021395699.1:Numida meleagris
NM_001323234.1:Coturnix japonica

XM_010218705.1:Tinamus guttatus
XM_009676586.1:Struthio camelus australis
XM_013957376.1:Apteryx australis mantelli

XM_021526515.1:Lonchura striata domestica
XM_002190366.1:Taeniopygia guttata
NW_008240042.1:Corvus brachyrhynchos
XM_010412044.2:Corvus cornix cornix
XM_015623543.2:Parus major
XM_005525626.2:Pseudopodoces humilis
XM_014878941.1:Sturnus vulgaris
XM_016297843.1:Ficedula albicollis
NW_007931124.1:Serinus canaria
XM_005418195.1:Geospiza fortis
XM_005485296.1:Zonotrichia albicollis

XM_009904975.1:Picoides pubescens
XM_005012779.3:Anas platyrhynchos
XM_013190510.1:Anser cygnoides domesticus
KzZ506572.1:Limosa lapponica baueri
XM_005498492.2:Columba livia
LSYS01006159.1:Patagioenas fasciata monilis
XM_008500834.1:Calypte anna
XM_009993754.1:Chaetura pelagica
XM_008942236.1:Merops nubicus
XM_010019624.1:Nestor notabilis
XM_005146580.1:Melopsittacus undulatus
XM_009559526.1:Cuculus canorus
XM_005444503.1:Falco cherrug
XM_005233595.1:Falco peregrinus
XM_009073853.1:Acanthisitta chloris
XM_008930247.2:Manacus vitellinus
NW_016690259.1:Lepidothrix coronata
XM_010202192.1:Colius striatus
XM_010173470.1:Caprimulgus carolinensis
XM_010181850.1:Mesitornis unicolor
XM_009868641.1:Apaloderma vittatum
XM_009958978.1:Leptosomus discolor
XM_010079868.1:Pterocles gutturalis
XM_010119303.1:Chlamydotis macqueenii
XM_009970430.1:Tyto alba
XM_009932280.1:0pisthocomus hoazin
XM_010145609.1:Buceros rhinoceros silvestris
XM_009978083.1:Tauraco erythrolophus
XM_010154680.1:Eurypyga helias
XM_009639993.1:Egretta garzetta
XM_009327481.1:Pygoscelis adeliae
XM_009280227 .1:Aptenodytes forsteri
XM_009512482.1:Phalacrocorax carbo
XM_014961493.1:Calidris pugnax
XM_009813620.1:Gavial stellata
XM_009916485.1:Haliaeetus albicilla
XM_010569846.1:Haliaecetus leucocephalus
XM_011600806.1:Aquila chrysaetos canadensis
XM_009490811.1:Pelecanus crispus
XM_009694723.1:Cariama cristata

XM_010311221.1:Balearica regulorum gibbericeps

XM_010287426.1:Phaethon lepturus
XM_009890748.1:Charadrius vociferus
XM_009584852.1:Fulmarus glacialis
XM_009467655.1:Nipponia nippon
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B m o RGDSHPSAES
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B mmmm RGDSHPS----
B m oo RGDSHPS----
EKGDSLSSVESRERGDSLSSVESREKGDSLSSVESREKGDSLSSVESREKGDSESSVESR
------------------------------------------------- RGDNLSSVESR
------------------------------------------------- RGDSLSSVESR



M59182.1:Gallus

VDSRESL--ASR---SAVDTSNQTLESAEDAEDRHS IENNEVTR

XM_003205565.3:Meleagris gallopavo ~ ———— o VDSRESQ--GSV---PAVDTSNQTLESAEDAEDRHS IENNEVTR
XM_021395699.1:Numida meleagris  ——oo——o VDSRESQ--GSV---PAVDTSNQTLESAEDAEDRHS IENNEVTR
NM_001323234.1:Coturnix japonica ———————t VDSRESQ--GSV---PAVDASNQTLESAEDAEDRHS IENNEVTR
XM_010218705.1:Tinamus guttatus  ———————o RESRESQARVSAE-VPDGDNSNQTLESAEDAQDHLS IKHNEV I F
XM_009676586.1:Struthio camelus australis =~ @--—-—"icee e e e
XM_013957376.1:Apteryx australis mantelli = -———————- RESRESPAHVLTRVIVVDDNSNQTFESAEDVQDLRS IKNNEVAL
XM_021526515.1:Lonchura striata domestica ERGDSHPSVESRESP--DRVSAELADD I SSQTLESAEDSQDRHS IESNEVTL
XM_002190366.1:Taeniopygia guttata = = = —ommm
NW_008240042.1:Corvus brachyrhynchos ESRDSHPSAESRESQ--DRVSAELSDD I SNQTLESAEDSQDRRSIESNEVTL
XM_010412044.2:Corvus cornix cornix ESRDSHPSAESRESQ--DRVSAELSDD I SNQTLESAEDSQDRRSIESNEVTL
XM_015623543.2:Parus major  ———————— VESRESR--DRVSAELSDG I SNQTLESAEDSQDRHSIESNEVTL
XM_005525626.2:Pseudopodoces humilis = —————o VESRESR--DRVSAELSDG I SNQTLESAEDSQDRHS IESNEVTL
XM_014878941.1:Sturnus vulgaris  ——mmmmm GVESR--DRVSEELSDD I SNQTLESAEDSQDRHSIESNEVTL
XM_016297843.1:Ficedula albicollis = ——————o VESRESR--DRVSAELSDD I SNQTLESAEDSQDRHSIESNEVTL
NW_007931124_.1:Serinus canaria ERGDSHPSVESRESR--DRVSAELSDD I ITQTLENAEDSQDRHSIESNEVTL
XM_005418195.1:Geospiza fortis ERGDSHPSVESRESR--DRVSAELSDHISSQTLESAEDSQDRHSIESNEVTL
XM_005485296.1:Zonotrichia albicollis E---SHLSVESRERR--DSHSTELSDHISIQKLESAEDSQDRHSIESNEVTL
XM_009904975.1:Picoides pubescens = 000 —emmmmmm
XM_005012779.3:Anas platyrhynchos ~  ————o ESRERRVSAAAG IPAIDDTSNQTLESAENTQERHS IENNEVT I
XM_013190510.1:Anser cygnoides domesticus = ———————- ESRE RVSAAASIPIIDDTSNQTLESAEN EHHSIENNEVTI
Kz506572.1:Limosa lapponica baveri ~  ———————o ESRESQ-- SAENTNDNSNQTLESAEDAQDHHS IENNEVTL
XM_005498492.2:Columba livia ———————— AESRESQ--ARILPEIPDEDSNQTLESAEDAQDRHS IENNEVTL
LSYS01006159.1:Patagioenas fasciata monilis = = -———————- VESRESQ-- LPEIPDDNSNQTLESAEDAQDRHS IENNEVTL

XM_008500834 .
XM_009993754 .
XM_008942236 .
XM_010019624 .
XM_005146580.
XM_009559526 .

:Calypte anna

:Chaetura pelagica
Merops nubicus

:Nestor notabilis
:Melopsittacus undulatus
:Cuculus canorus

MESKESQ--VQVPAEVPDDNSNQTLESAEDAQDHHS IENNEVT I
RESRESF----- PAGIPEDNSTQTLESAEDAGDHHS IDTNEVTL
BESRESQ--VRVSAE IPDDKSNQTLESAEDARDRDS I KNNEVTL
VESRESQ-- SAEIPDDNSNQTLES IEDARDRHS IENNEVTL
VESRESQ-- SAEIPDDNSNQTLESSED QDIHSIENNEVTL
MESRESQ--VHVSAE IPDDNSNQTVESAEDARGQHS IENNEVTL

XM_005444503.1:Falco cherruog  ———————— VESRERQQSSRVSAESPDDNSNQTLESAEDAHDRHS IENNEVTL
XM_005233595.1:Falco peregrinus  ———————o VESRERQQSSRVSAESPDDNSNQTLESAEDAHDRHS IENNEVTL
XM_009073853.1:Acanthisitta chloris - VESRESQ--DQASSEISDDTSNQTLESAEDSQDRHSLENNEVTL
XM_008930247.2:Manacus vitellinus = e VESRESQ-- SAEVSDDNSNQKLESAEDSQDRHS IENNEVTL
NW_016690259.1:Lepidothrix coronata ———————— VESRESQ-- SAEVSDDNSNQKLESAEDSQDRHS IENNEVTL
XM_010202192.1:Colius striatus  ——————mm ESRESQ--VLVMSAEIPDDNSNQTVESTEDAQDRPS IENNEVTL
XM_010173470.1:Caprimulgus carolinensis = ———————- ESRESQ--VHVSAE IPDDNSNQTLESAEDARDRHS IENNEVTR

XM_010181850.
XM_009868641 .
XM_009958978 .
XM_010079868 .
XM_010119303..
XM_009970430.

:Mesitornis unicolor
:Apaloderma vittatum
:Leptosomus discolor
:Pterocles gutturalis
:Chlamydotis macqueenii

1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1:Tyto alba
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1 ESKESQ--VHVSAE IPDDNSSQMLESAEDAQEHHS IKNNEVTL
MESRESQ--VRISAEVPDDNSNETLESAEDARDHRS IENNEVTL

VESRESQ--VHVSAEIPDDNSNQTLESAEDARDRHA IENNEVTL
ESKESQ--VHVSSE IPDDNSNQTLESAEDAQDHHS IENNEVTF

XM_009932280.1:0pisthocomus hoazin = ———————- VESRESQ-- ISAE.PDDNSNQTAESAED QD.HSIENNEVTL
XM_010145609.1:Buceros rhinoceros silvestris = =  -———————- MESRESQ-- SAEIPDDNSNQTVESAEDAQDHHS IENNEVTL
XM_009978083.1:Tauraco erythrolophus = ———————- VESRESQ--VRISAEIPDENSNQTLESAEDARDRHS IENNEVTL
XM_010154680.1:Eurypyga helias e TESKESQ-- SAE I1PDDNSNQTLESAEDAQDRHS IENNEVTH
XM_009639993.1:Egretta garzetta = @ ———————o ESKESQ--VHVSAE IPDDNSNQTLESTEDAQDHHS IENNEVTL
XM_009327481.1:Pygoscelis adeliae @ —————o ESRESQ--VHVSAE IPDDNSNQTMESAEDAQDHHS IENNEVTL
XM_009280227.1:Aptenodytes forsteri = @———————- ESKESQ--VHVSAE IPDDNSNQTTESAEDARDHHS IENNEVTL
XM_009512482.1:Phalacrocorax carbo = ————eeem ESRESQ--VHVSAE IPDDNSNQTLESAEDAQDHHS IENNEVTL
XM_014961493.1:Calidris pugnax  ——————o ESRESQ-- SAENPKDNSNQTLESAEDAQDHHS IENNEVTL
XM_009813620.1:Gavial stellata  —————o VESRESQ-- SAENPDDHSNQTLESAEDAQDRHS IENNEVTL
XM_009916485.1:Haliaeetus albicilla = ———————- ESRESQ-- SAEPDDNSNQTLESAEDARDHHS IENNEVTL
XM_010569846.1:Haliaeetus leucocephalus  ———————- ESRESQ-- SAEMPDDNSNQTLESAEDARDHHS IENNEVTL
XM_011600806.1:Aquila chrysaetos canadensis = -——————- ESRESQ-- SAEIPDDNSNQTLESAEDARDHHS IENNEVTL
XM_009490811.1:Pelecanus crispus ———————o ESRESQ-- SAEIPDDNSNQTLESAEDARDHHS IENNEVTL
XM_009694723.1:Cariama cristata = ———————o ESRESQ--VHVSAE IPDDNSNQTLESAEDSRDHHS IENNEVTL
XM_010311221.1:Balearica regulorum gibbericeps =  -——----- VESRENQ--DRVISAEIPNDNSNQTLESAEDAQDHHS IENNEVTL
XM_010287426.1:Phaethon lepturus  ————mem ESRESQ-- SAE IPDDNSNQTLESAEDAQDHHS IENNEVTL
XM_009890748.1:Charadrius vociferus = ———————— ESRESQ-- SAEIPDDNSNQTLESAEDAQDHHS IENNEVTL
XM_009584852.1:Fulmarus glacialis ~  —————o ESRESQ--VHVSAE IPDDNSNQTLESAEDAQDHHS IENNEVTL
XM_009467655.1:Nipponia nippon ———m———o ESRESQ--VHVSAE IPDDNSNQTLESAEDAQDHHS IENNEVTL

Table S1.14: Osteopontin in Aves. The large number of available sequences reveals 4 distinct subgroups
(separated by free lines). The Limosa lapponica baueri sequence has a long unique N-terminal stretch, which
requires corroboration.



NC_030431.1:Ictalurus punctatus
NC_007121.7:Danio rerio
NM_001124267.1:0ncorhynchus mykiss
AF223388.1:Salvelinus fontinalis
NW_018128285.1:Monopterus albus
AY651247_.1:Sparus aurata
NW_019174336.1:Seriola dumerili

JIN854244 _.1:0reochromis mossambicus(partial)
NW_016094914.1:Kryptolebias marmoratus
NW_015443488.1:Nothobranchius furzeri

NC_030431.1:Ictalurus punctatus
NC_007121.7:Danio rerio

NM_001124267 .1:0Oncorhynchus mykiss
AF223388.1:salvelinus_fontinalis
NW_018128285.1:monopterus_albus
AY651247.1:sparus_aurata
NW_019174336.1:seriola_dumerili

JN854244 .1:oreochromis_mossambicus(partial)
NW_016094914_1:kryptolebias_marmoratus
NW_015443488.1:nothobranchius_furzeri

NC_030431.1:Ictalurus punctatus
NC_007121.7:Danio rerio
NM_001124267.1:0ncorhynchus mykiss
AF223388.1:salvelinus_fontinalis
NW_018128285.1:monopterus_albus

AY651247 _1:sparus_aurata
NW_019174336.1:seriola dumerili

JN854244 .1:oreochromis_mossambicus(partial)
NW_016094914.1:kryptolebias_marmoratus
NW_015443488.1:nothobranchius_furzeri

NC_030431.1:Ictalurus punctatus
NC_007121.7:Danio rerio
NM_001124267.1:0Oncorhynchus mykiss
AF223388.1:salvelinus_fontinalis
NW_018128285.1:monopterus_albus

AY651247 .1:sparus_aurata
NW_019174336.1:seriola_dumerili

JIN854244 _1:oreochromis_mossambicus(partial)
NW_016094914.1:kryptolebias_marmoratus
NW_015443488.1:nothobranchius_furzeri
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DGDDDDEAEESETEEEEDESSBSSESGES-STPAPSTVAPVVNMTETPAPEPTDBS INATV
DADDDEGTEETDEBEDESNDSSDSESGES-STPAPGTESPAIVTAEPVPETTVDT I LPSI
—————— EAEESEAEEEEDESDSDSESGES-STRPAPGTVSPVVVTVEPLPGETVDTILPTI

* * -



NC_030431.1:Ictalurus punctatus
NC_007121.7:Danio rerio
NM_001124267.1:0ncorhynchus mykiss
AF223388.1:salvelinus_fontinalis
NW_018128285.1:monopterus_albus

AY651247 .1:sparus_aurata
NW_019174336.1:seriola_dumerili

JIN854244 _1:oreochromis_mossambicus(partial)
NW_016094914_1:kryptolebias_marmoratus
NW_015443488.1:nothobranchius_furzeri

NC_030431.1:Ictalurus punctatus
NC_007121.7:Danio rerio

NM_001124267 .1:0Oncorhynchus mykiss
AF223388.1:salvelinus_fontinalis
NW_018128285.1:monopterus_albus
AY651247.1:sparus_aurata
NW_019174336.1:seriola_dumerili

JN854244 .1:oreochromis_mossambicus(partial)
NW_016094914_1:kryptolebias_marmoratus
NW_015443488.1:nothobranchius_furzeri

NC_030431.1:Ictalurus punctatus
NC_007121.7:Danio rerio
NM_001124267.1:0ncorhynchus mykiss
AF223388.1:salvelinus_fontinalis
NW_018128285.1:monopterus_albus

AY651247 _1:sparus_aurata
NW_019174336.1:seriola dumerili

JN854244 .1:oreochromis_mossambicus(partial)
NW_016094914.1:kryptolebias_marmoratus
NW_015443488.1:nothobranchius_furzeri

NC_030431.1:Ictalurus punctatus
NC_007121.7:Danio rerio
NM_001124267.1:0Oncorhynchus mykiss
AF223388.1:salvelinus_fontinalis
NW_018128285.1:monopterus_albus

AY651247 .1:sparus_aurata
NW_019174336.1:seriola_dumerili

JIN854244 _1:oreochromis_mossambicus(partial)
NW_016094914.1:kryptolebias_marmoratus
NW_015443488.1:nothobranchius_furzeri
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EEESTSTS----- DATTSESESSSTPEEEEEESASTASEDDSTSTSQESEDEESQSSEEA
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TATPGAADSDSDESESSE ---GDS-NEEGEGPDATADMPAVLTAK



Table S1.15: Osteopontin in Fish. Alignment after elimination of KX833902.1 (Polypterus senegalus) and XM_006007328.1
(Latimeria chalumnae).



Table S2: Alignment of the osteopontin amino acids by taxonomic groups. 2.1. Canonical
sequences were derived from each group in Table S1. They were aligned with Clustal Omega,
followed by manual adjustments. These adjustments reflect investigator supervision to override the
rigid gap creation and gap extension rules of the program and bring common sequences together.
The signal sequence (light gray) and the preserved GRGD motif are framed. The transparent blue
boxes highlight the SSEE motifs; the transparent green box depicts the histidine-rich, variable-length
domain in Reptilia and Aves; the (Q/E)TLP(S/D) sequence marks the beginning of the central domain
and is shown dark purple background; the poly-aspartate sequences are on yellow background; the
transparent red box covers the GRGD domain with the upstream sequences; the transparent dark
purple box shows the potential thrombin cleavage site and heparin binding site; a second heparin
binding site in primates (RL(Y/H)KRK) is marked by a light purple box (with a conserved stretch
upstream in very light purple); between the heparin binding sites is a conserved domain of unknown
function that is shown in a transparent faint orange box; the gray boxes depict the C-terminal
domains. The colors match those in Figure 1. Common polymorphisms are indicated by lower case
letters in smaller font. Lower case x indicates any amino acid. Variable inserts are within
parentheses. 2.2. From an alignment of all sequences retrieved, shown are two representatives of
each group (4 representatives for 2 subgroups of Aves). The horizontal lines separate three clusters
of distinct osteopontins. The birds and reptiles on top have high internal similarity. The Fish
sequences (middle) are very different from all others. Eutheria and Prototheria (bottom) display a
pattern that is internally similar, but clearly distinct from Fish and from Reptilia/Aves. The box
covering all entries at the beginning of the alignments represents the putative signal sequence.
Among the birds and reptiles, differences include a far N-terminal histidine-rich insert in the
Squamata (boxed), a deletion (2" small box) and a short substitution (3 small box) in a subset of
birds. Cervidae and Bovidae lack a sequence of about 20 amino acids in the downstream part of
osteopontin (box across two lines). Reptilia,c+t = Crocodilia and Testudines, Artiodactyla,ctb =
Cervidae and Bovidae, Afro+Xen = Afroteria and Xenarthra, Artiodactyla,ccs = Camelidae Celacea

and Suidae.



Fish

Prototheria
Marsupialia
Carnivora
Artiodactyla(b)
Rodentia
Artiodactyla(a)
Lagomorpha(+similar)
Eutheria(various)
Afroteria,Xenarthra
Perissodactyla
Chiroptera

Primata

Reptilia(b)

Aves(1)

Reptilia(a)

Aves(3)

Aves(2)

Aves(4)

MKavAivWFVLLFATVLCRP. ik s 5:XSSeen=eSSEEVWR - - o ,PALRKQ- == === === —————
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MRIAVICLCLLGIAYA
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LPVge———-QTunSGSSEEKQL eNKY === ————————— -
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MRXXV 1 CFCLLGXXSXXPVKX~—-QatDSGSSEEKQLYNKY —————— === —————— -~

LPVKx---QADSGSSEEKQL,»SKY
LPVN----QADSGSSEEKQLYNKH

MRTAVICFCLWGIAYALPVK----HADSGSSEERQLyNKny
MRTAVIcsFCLLG 2 YALPVK----QADSGSSEEKQLYNKY
MKTAVLi.LCLFTAFALP1SKSRHHDDS«SAERKHDSRE.: «» -HAHHHHHH»SHSHEHSQE
MKLALLCLCFISTAAAWPVSKSKQHAISASSEEKYDPRS---HH-HRYHQ---DHVDSQ-

MK&AVLCLCL s 1AFA

LPVSKSKHhrq pa diSreSSEErn thSRS———HHshHRHHH———thth ti ge™

MK..AVLCLCLISITAAWPV;. :SKiHABSASSEEKYDSRG---HHLRYHna——=Diy n:NSQ-
MKVAVLCLCLISITVAWPVSKSKQHAVSASSEEKYDSRG---HHSHR----HHHHVNSQ-

MK=AVLCLCLIS. w A

* - - - -

WPV KSKiHASASSEEKYD;.. G-

* * =%

- = HHS'Hquh nqu (HH)hdemNth— &



Fish ——==AXV.a e aXre vAPVONVAAAAXtGSDE S e co ««SedEDEGav adPeve XXX XXX XXX X X e 25Xt =0 s

Prototheria ——PNQLSSWLNTDPSQKQALLA--——- PONLVSSEESKE----—-——-- NIQQQTLPSIS
Marsupialia --PNFVATWLNADPSQKQTLLA-—--- TONSVSSEESTE--—--—-————- DLQETLPXNS
Carnivora —-PGAVATW.:KPDPSQKQTFLA-——-- LONatVLSeqEeDD——————————- FraQKTLasSKS
Artiodactyla(b) —-PDAVATWLKPDPSQKQTFL.e———-- PONSVSSEETDD--—-—-————- NKQNTLPSKS
Rodentia ——pt caPuin 2o WLV ekPDPSQKQNLLA-———- PONXVSSEE«DD-----—-———- 1tKQETLPSNS
Artiodactyla(a) —-PDAVATWLKPDPSQKQTFLae———-- PQsn T SSEET oyan——————————- tKQETLPS«S
Lagomorpha(+similar) --PDAGATWLKPDPSOKQONLLX----- POXAVSSEE«DD-—--——————- LKQETLPSKS
Eutherira(various) —-PDAVATWLKPDPSQKQTLLA-—--- PONaeVSSEETXD—-—-——————- XKQETLPSKS
Afroteria,Xenarthra --PDAVATWLKPDPSYKQi:LLA-———-- PONAVSSEETDX—-—-—-————- LKQETLPSKS
Perissodactyla —-SDAVSIWLKPDPSQKQNLLA-—--- POT-VSSEETDN--—-——————- LKQETLPSQS
Chiroptera —-PDAVATWLKPDPSQKQsiLLA-———-- PQN«VSSEETDon——--—————-- FKQETLPS:..S
Primata —-PDAVATWLPDPSQKQNLLA--—-- PONAVSSEETnD-—-—-—-————- FKQETLPSKS
Reptilia(b) HoNSHEHSQESpsEH- - (EQQyaSS————- QLNSQSisEee ~-DE-————————- ITEQQTLLaSS
Aves() = ——=———- SQEHLQQTQNDLASL-—-—-- QQTHYSSEENAD-—-——————- VPEQPDFPDIP
Reptilia(a) = ———-——- SRVsrPpaXat QEVVpiP————— QOTSFSSEESVE----———-—- Vot eic s QXXXXX (A)
Aves(3) = ——————= SQESQQHPQSDLASS--—-- QQTLwWSSEESwD--———————- VP«QLHFPDVS
Aves(2) = ——=———- SXESLLXPRDDLASP----- QQTLYSSEERAV-—-——————- VPVXXRFPXVx

Aves(4) = mmeeee- SWE-: 14QHeesQuiDLcnSP————— QQTLYSSEESWD-——--————— VP. «PrFPDVS

* -



Fish TASVNS«DS-DDDDDDXXDDDDEtEESeaXoes—=—===—===—=——— e o se des et s 50 520 OEOGESst Tap

Prototheria —--NESHDDVDDADDQDDSD-—-——=—=——— === ———— - ———— HKD---ESDDSDES
Marsupialia —--XESPDD IDDXDDDDGDXG—-————-=—=—=——=——————————— HKST---DSDDSDES
Carnivora ———nESHe o wDEDD.,.DD-—-—--—- VDSQDSVDSmD---—-—————- +DD---DSNQSDES
Artiodactyla(b) ——-NESPEQTDDLDDDDgeNSQ-——————-— deVenSanDSDDst de ne ptDDpsDHSan——-ESHHSDES
Rodentia ———-NESHDHMDDveDDDDDDDGDyq o cnSZqeDSVDSDde SDaeDDnaPDDsa na ne oD ———aeSnatHSDES
Artiodactyla(a) ———NESPueHTDatVDDse aeDues et vor—— = aqv se— = = = QUuaaXXXXXXet ns s ssDtaDrinSD———ESHHSDES
Lagomorpha(+similar) —-—--XESHDHDDviDee e sDXdanH——=VDSXDSXDXDDD-XXXXXDDSHHSD---ESHHSDES
Eutherira(various) —--NESXDHTDDaDDEDDGDH--—-DS-—--XxXSDDSXDXDHXDDXDHSD---ESHHSDES
Afroteria,Xenarthra ---NESDQTDDVDDEDDgDH---VDSQDSV4«SDDSDDDDHTDDPDHSD---ESHHSDES
Perissodactyla ——-NESHDHTDDVDDDD.wGDH---EDDQDS IDSDDSDETDPTDDPDNSD---ESHHSDES
Chiroptera ———-NESgDin TDDVDDeDDEDH---VDSQDsh I DSndDSDDadDir t:DDspDNSD---ESHHSDES
Primata —--NESHDHMDDVDDeDDDDH---VDSQDS I DSNDSDesVDDTDDSHQSD---ESHHSDES
Reptilia(b) ———-SKSmEDDDswHSDVss kDDD—= === == == == === ———————— HxDxxD---DSDESDES
Aves(1) ---SKSQEAVDDDD-D-----—=— == — DDN---DSNDTDES
Reptilia(a) ———SuwSntEsw cwDrgo-——————-—-------:'-::\n» €io oo ndDna———DSNDTDES
Aves(3) —--SKSHEDVDDDDDD---—=—=——— === ——— DDN---DSNDTDES
Aves(2) —--SKSHEDPDDD--V--=-—=— == e~ DDN---DSNDTDES
Aves(4) ——--SKSHEDVDDD--gn———=—=—=——=———————————————————— DDna——-DSNDTDES

*x = - * - X%



Fish

Prototheria
Marsupialia
Carnivora
Artiodactyla(b)
Rodentia
Artiodactyla(a)
Lagomorpha(+similar)
Eutheria(various)
Afroteria,Xenarthra
Perissodactyla
Chiroptera

Primata

Reptilia(b)

Aves(1)

Reptilia(a)

Aves(3)

Aves(2)

Aves(4)

APXT.w «PV i TXEPViaEpt Tun dapebie o T IV

TDxDT
DEVVTDFPTDVPATAVFTPAAP----TRGDNG
DEVVTDFPTDTPXTSSFLPDGP----TRGDNG
DELVTDFPTD...PATQFFTPAVP----TRDSy.D
DEva—=DFPTDIPTeiAVseTPpr itP———=TE:s «aND

GRGD
GRGD
GRGD
GRGD

DeXuri TXsaP Tr oc ot w0 @ eps i TPviaVP====TV.s s nDGRGD
DEVVTDFPTDw«PATasVFTPapVP——==TegDes on «GRGD1
DEwXTDSPTeXPATPVFTP24VP—----TXDTYDGRGD

DEVVTDFPTDVPATPVFTPAVP----TGDTYD
DELVT oFPT)DesPATPVFTPAVP----TVDTYD
DELVTDFSTDVPATPVFTPAVP----TRDTYD
DELVTDFPTDaPGTPsw wi TPAVP=—==T+iDTnD
DELVTDFPTDLPATEVFTPVVP----TVDi:YD

GRGD
GRGD
GRGD
GRGD
GRGD
GRGD
GRGD
GRGD
GRGD
GRGD
GRGD

I ~Je ~Je <k
Zaaa ey

DEDAVTDFPTDarPVTe o 15 5tPar 1:P——=TRGDNS
EEVVTsiFPTDIPVTEPFPTFPF----T..GDNA
DEVVTXFPTDAPVTAPFPPYPF----TRGDNA
DEVVTXFPTDIPVT..PFPPFPF(GbsA) TRGDNas

*

GRGD..

@G YPgsDY wKS 1viYVed cae
RVYR-GLKTKPGVLYKA-
SVAY-GLRSKVGAPYRS-
SVAy-GLRSkSKKSHRY -
SVAY -GLKSkSKKFRRS-
SuIAY =GLRSS i sk 11 ya iS—
vi aov Y —agL ResKSKinFrnRS -
SVAY - rg Lk SKSKXaXXS-
SVAY-GLRSKSKKLYRS-
SViaY =rgLRSKSkeK IXXS -
SLSY-GLKSKSRKFRRS-
SVAY =gl 1sKSKKaHRS -
SVXY-GLRSKSKKFRRP-
vsAPY -GitRAKVDg m sh——-
SVAY-GFRAKARV
SVaY -RMRAKAKLYV (DVY-
SVAY -RM«AKA(ALLRAKA)
SVAY-RIKAKAXV
SVAY -RXRAKA... X



Fish w snt vi reKvgPrssP YKSY egFVoa TGK (LTGKK) Kot AYDMTDGNEVEK . o KVYKALQVH. o 1, LEEDTST

Prototheria = - AVQGHDAS-DDF-T
Marsupialta === -—————————— SEQVHDVTEEDL-T
Carnivora @ —memm e E«QYPDSTEEDa-T
Artiodactylatbp) 2 ---------- -+« """ - snVqeSPDATEEDF-T
Rodentia = = = = ————mmmm D.eQ.r :DATDEDL-T
Artiodactyla(a) @ - Evia ae e o1 ACTEEDV) —tn
Lagomorpha(+similar) ------- - - - - - -\ - - 4 (0 0 XXQYPDAXEEDL-x
Eutheria(various)  -—-—-———-——————— XviQYPDATEEDL-T
Afroteria,Xenarthra -------- - - - - — - ——_————— - VI1Q«PDATEEDL-T
Perissodactyla @ @@ ----—-—1--"H-—-"H——H—"H """\ EDQYPDATEEDL-T
Chairoptera . - ——m-————— ~VQYPDATEEDL-T
Primata = - DIQYPDATDEDI-T
Reptiliah 2~ @ - it e SXKSYKKSGKFDShiDVeiDes « DST
Aves(1) 0 @ memmmmmm VKASKLRKAARKL IEDDATAEVG--
Reptilia(a) HKE) = — === == —m e e KSS« mnYaATGKF I VHD. TEEDDST
Aves(3) 0@ e atlLLKsy i KLnyKAAKK-Li1 YDATEEDES.,
Aves(2) 00000 e VKPSKLHKAARKL I VHDATEEDESA
Aves(4) 0000 @ e XKea s KL KAAKKLinx YDAEEDES...
* :



Fish ——PEVESQGLDASSGue cQDXXXureXreeQA— = = ——— - St w s eaFor Top st e SPE————————————

Prototheria —~-SRLESLESDESP---EAYPDAHKLQ----- KSSEWH--SNEASHQDDRSMQKSSEWHS
Marsupialia ~-SQMESYESEKXH---KAFPLSQNLP----- KVSAWX--SNSKESNE-———————————
Carnivora —-SLVKSXSwEDDF---NAVLLS TVR-==—- o st wDrgD——SHvaKDSQE-———————————
Artiodactyla(b) —=SHWESEEMHDAPKK = = = — = = — o o e
Rodentia —=SHun kerSXEs1= =15 s ce ot 1K wi 15V A et L= == == wPSDugD == SmGKeSHE————————————
Artiodactyla(a) ——oHVESEE.« & ws ot i—=—=KA L1 wAQrgLH-———- XASDWan——Siq 0eKDSQE-——————=———=——
Lagomorpha(+similar) --SH. «SXDuDD:e pn——=KATuVAQanLgn————— Xpt SDWD=—=Sun ¢ DSHE = === = = — - - ———
Eutheria(various) ——SHMESEELDDA—--KAIXVAXRLX~———~ RASDWD--SHgKDSQE-———————————
Afroteria,Xenarthra --SQMESKELDDAH---KAIXVXQSLK--~--- KVSDWD--SQQQDSHhE-—-————————-
Perissodactyla —--SPVESKD IDDVH---KAVLVAQGLH----- VASDWD--SRGKDSQE-———————————
Chiroptera ——SHuE Sk EmDDAmkavykrAui 11\VAQGLpng————— VASDWD--S,,,GKDSQE-———————————
Primata ——SHWESEELNGAY ——-KAIPVaQXLN--——- vaPSDWD--SGKDSHE == ——————————
Reptilia(b) ——PDwESHEsyXXsa———-KAmSL—---~ ES—Hears)VEXDDKSLRDSNE-———————————
Aves(l) 0 @ —ememmmeemeeemmemmeeeeeee oo DSQi,AGLWWPKESREQDSRE-——————————-
Reptilia(a) ——PDaESQQVDsyS————Kep aPAAHm nPGKsyN 1 =S EWDDKSmMDSNE - === === —————
Aves(3) —~-MDADSQ-RSuS----REDs;ASRrsSLRKHAS-SVVWSESHGRDSSE-———————————
Aves(2) ——LAADSHQAGLS----REDLGAHRSAGKYAD-SGEWGDKSHGXDSNE————————————

Aves (4) - LDADSqu VatG |fS_ - _qerDspaAasv hr hrS LG KHats iv_SgrvEWasD KS ngeQDSSE ————————————



Fish

Prototheria
Marsupialia
Carnivora
Artiodactyla(b)
Rodentia
Artiodactyla(a)
Lagomorpha(+similar)
Eutheria(various)
Afroteria,Xenarthra
Perissodactyla
Chiroptera

Primata

Reptilia(b)

Aves(1)

Reptilia(a)

Aves(3)

Aves(2)

Aves(4)

=~ QA= . SESesSstSTPEEEE. --.SASS———XsoXSetStaSTSeaE st EDE—~ESQ-——— - S
SEASHQDDRSVETHSHEEAKGYRLKQEDH---SSQQODDLNDSQESYK---VSR---ENDS
——ASHPDEYSVETXSHEQLKSYQLEXNXY--DSQQQSDSHGSQENDK -—-VSQ---EFHx
——TSQVDDHSMETKS: raHece « E YKL ASDE == —nsNKHSHE 1 GSQEsnSee——-VSS—-~ELVes
——TSOQLDHSkeETNS oeEL SKE L. PKAKDet— = = —enKHS,. . IESQENSK -~ =1 SQ-——EFH-
——SSOQLDue nSVE1sHSmiEQu o ErsKiraKAve ng e SXES s 6:SDV IDS e s s w0 == —vaSat==—=Eoer S
——TSQPsDrnSwETHS 0 EHS et Ery KLK Ay Desg— === o HSDV 16eSQueNSica— ==V Spen—— ~EvrHS
—XXSQXDDHSWETenSXEQasKae YK 1KAXDX - —~ SXEHSDS I DSQESSK - — —vsSau———E«HS
——TSQLDDHSVETHSHEQS--—KLKAXDE---SNERSDV I DSQENSK---VSH---EFHS
—~TSQuDDHSVETHSQEQSKEYKLKANDve---SSEHSDX I DSQESK-—-VSQ-—--EFH-
——TSQLDDHSVETHSREHSKEYQLKANDE---TSEHSDV I DSXENSK---VSQ---EFPS
——TSQLDDHSETwSu v v o o EYKLKAmDac———SNgeHea o0 o I DSQENSkr——-VSH---EFHS
— —wSQLDDSAETHSH:e ¢:SRL:KRKASDee——~SNEHSDV I DSQEXSK -~ ——viSrn———EFHS
—VHSASHD.SLE. S Kot ESVED-(Ho0ADYHDmSKey 0 tSLESTES mE———tKK === ————

---LAQHQSVENDSRP«FDSPEVDGGD------ SKASAGV--———————————————— DS
~VenSRSRDuk(SMEND) SanQqrLae SVEVDrsDna————— SknPDVt,EDSHMSNES«EQan an [Q—————
—QDSsn ot e i RSLENdinSr n KSDSHEAEGDS - —--- SKSGVRGDS: -SVE:: «ERGDSH »:SvaES
-VVRKLPDRSLENDSRQKFDSPEXEXXS—---- SEXGARGXXXXSRE---—-———————-— S
-LDSu at o ar S ENDSreQKetDSirEvaEgrDD 0y — — — - SKes VRGDSHi o SiiE—-——————————— S

- x *



Fish SEEATATPGAADSDS————---- DESDseSEXstXSDSXDEweATGpa atX==—========—————

Prototheria BKT-----------o- e .t t o o o i \ . 0 . AQDA--—— - ————
Marsupialia XEVD-—--- XDSQEFH----- KQQVNKLSQEFXSQEVHLVN-——-—=- === == —————————
Carnivora = @——mmmmmmmm QuVQSwnEKEVigm— === === === ————
Artiodactyla(h) --------------"--"-bo "+ ———— SLEDKLDL---— === ————
Rodentia = = = ————mmmmmmmmmm HexFHSHEfaKis vh 1= === === === === ————
Artiodactyla(a) @ -----——"—--"—--"—"-""—""""——— QEis wShEDKLVIp— === === === ———————
Lagomorpha(+similar) ---------- - - - - - - - -~ ——\——(—(—————— EFXSHEDKLX 1 ---——-—————————————
Eutheria(various)  --—————------"""""""---————————— QErsHSXEDKLVX—-———=—————————————
Afroteria,Xenarthra ------ - - - ——————————————— SHEDKHXP--—--—=—=——————————
Perissodactyla @  ----—-——-1--"-"—-"-"-"-"——— QEFHSSEGKLVR--——=-——=———————————
Chiroptera = =  ————————— o ———— raEir @SrEDKLay 16— —=—=—= === === ——————
Primata = = HEFHShnEDMLVW - —————————————————
Reptiliatb) = -—————- DiSEELQQ1DshDHDVDDVSNQ#sL EStaESHHSVEDHHSAEDHHSXEDHHSXE
Aves(1) RESQGSV-—-——-—————————— PAVDT-—-——— -
Reptilia(a)  -———————- I -—(EDLQQ)vs SVPEw wAD————— === — e
Aves(3) mEsr xDSHPSWESRES.DRVSAELSDDl-—-— - - === - ————
Aves(2) RESX--———————- AXVXX=XXXXXDN-=—=—= === -

Aves (4) rkEer ————————— (xx)Vhr viSAEXpSPDDN —————————————————————————————————



F i Sh ————————————————————— TTDmaPVV I TAK

Prototheria DSDEFNRKHYLKSHTSHEFDSASSETH-----
Marsupialia DPESVENXKXLKLHSXXEXDSASXEXH-—----
Carnivora anSekSevEeaDKHLKF+ iSHELDSASSEVN———--
Artiodactyla(b) DHKSE-EDKwLKIRISHELDS«.SSEVN-----
Rodentia DPKSKE:e seeXynLKisRivSHE 1 ceSsaSSEvaN—————
Artiodactyla(a) an 1sKSEEDuHLKnRVSHELDSASSEVN-—---

Lagomorpha(+similar) «PKSXEE: «HLKFRVSHELtSaSSE.iN-————-
Eutherira(various) DPKSE-EDKHLKFRVSHELDSASSEVN-—-—--
Afroteria,Xenarthra DPKSEEEDKHLKFR«SHELESXSXEXN-----

Perissodactyla DRKSEDEDKYLKFRTSHESESASSEVN-—--—
Chiroptera DP«SEEQDKHLKFR I SHELESASSEVN-—-—--—
Primata DPKSKEEDKHLKFRISHELDSASSEVN-----
Reptilia(b) DHHSVEXXSXEDHHSVE«HanSivEDNEVieL—-—
Aves() === SNQTLESAEDAEDRHSIENNEVTR---
Reptilia(a) = -—---—-—- SNQTAES..ED IQDHHSHEDNEV o1—-—
Aves(3d ————- SNQTLESAEDSQDRHSIESNEVTL---
Aves(2) @ ——=—- SNQTXESAEDXQDXXS IKXNEVXX-—-—
Aves(4)  ————- SNQTLESAED:s -DnrHSTENNEVTL ---

Table S2.1. Alignment of canonical sequences.



XM_015411327.1:Gecko japonicus(Reptilia,Squamata) MKTAVLCLCLFT----TAFAIP IKKTKFHDG-AGSSEDNHDSRGHHVHKHRHHHHHSHSQSQEHSPEHVNSHES - ---QEH-———————— Q---LP-
NW_013658771.1:Thamnophis sirtalis (Reptilia,Squamata) MKIAVLTLCLFT————VAFALPISQSRDHDN—SMSAESKHDSKENEAHAHHH

XM_003205565.3:Meleagris gallopavo (Aves) MKLALLCLCF 1S---- 1 AAAWPVSKSKQHA I -SASSEEKYDPRSHHAHRYHQ

NM_001323234._1:Coturnix japonica (Aves) MKLTLLCLCFIS----1TAAWPVSKSKQHAI-SASSEEKYDPRSHHTHRYHQ

XM_010218705.1:Tinamus guttatus (Aves) MKVAVLCLCFIS----1TIAWPLSKSKQHAV-SASSEEKYDARGHQSHRHH-———————————————

XM_013190510.1:Anser cygnoides domesticus (Aves) MKVTVLCLCLIS----VAAAWP I -KSKQHA I -SASSEEKYDPRGHHSHRQHH- - - - ————————— QNDLASL-
NW_017728948.1:Crocodylus porosus (Reptilia,c+t) MKIAVLCLCL 1G----1AFALPVNKSKHQPD-SRSSEERDDSRSHH--RHHH- - - - === —————— QEVHVLP-
XM_007066639.1:Chelonian_mydas (Reptilia,c+t) MKIAVLCLCL1S----1AFALPVSKSKHHA I -SESSEDNHDSRSHHSHRHHH- - - —————————— QELLVPP-
NM_001124267.1:0ncorhynchus mykiss (Fish) MKAATVFVLLFA----TVLGRPAIRSPGNNP--ESLEELVKPAPVLGIAP - == === === == — oo AELTEVAPVQNVDTAT-
NW_018128285.1:Monopterus_albus (Fish) MKVAIVTVLLFA----TVLCGPVRKASYRSS--ESSEEVVRRPAVPAIRKQA-————————————— - o ——— AVVPQSRAAHVQNVVAAAA
XM_001370458.3:Monodelphis domestica (Marsupialia) MRTAVICFCLLG----1VSALPVKH----QINSGSSEERRLYN-KHP- === === = — e e e NLVATWLNADPSQKQTLLA-
XM_003772957.3:Sarcophilus harrisii (Marsupialia) MMRTAVICFCLLG---1VSA --NFVATWLNADPSQKQTLLA-
XM_004681418.2:Condylura cristata (Lagomorpha et al) MRIAVICFCLLG----1VSALPVKQ-----GDSGSSEKEQ—————— == = = — o
XM_003985184.5:Felis catus (Carnivora) MRIAVICFCLLG----1AYA --VAVATWPKPDPSQKQTFLA-
XM_021702336.1:Neomonachus schauinslandi (Carnivora) MRLAVICFCLLG----TAYAIPIKQ-----ADSGSSEEK ——— == === = = — o oo o e
XM_020876412.1:0docoileus virginianus texanus (Artiodactyla,c+b) --DAVATWLKPDPSQKQTFLT-
XM_005972457 .1:Pantholops hodgsonii (Artiodactyla,c+b) MRIAVICFCLLG---—- IASALPVKP-——--TSSGSSEEKQLNN—KYP -~~~ = — = oo DAVATWLKPDPSQKQTFLA-
XM_012523397 .2:Dasypus novemcinctus(Cingulata) YARPCTRNTLTLSSFFIFSVSKVKH----QADSGSSEEKQLYD-KYP === === == — m e e e e e e e DAVAAWLKPDPSQKETLLA-
XM_007951712.1:0rycteropus afer afer(Tubulidentata) MRIAVICFCLLG----VAST| --DAVATWLKPDPSHKQTLLA-
NW_001711695.1:0rnithorhynchus anatinus(Prototheria) MRTAVICLCLIS----1ACA --NQLSSWLNTDPSQKQALLA-
XM_003790097.3:0tolemur garnettii (Primates) MRLAVICFCLLG----1AYTLPVKH-----VDSGSSEEKQFYN-KYP---—————--——— - ——— DAVATWLKPDPSQKQNLLA-
NW_016536240.1:Manis javanica (Afro+Xen) MRIAVICFSLLG----1ACTLPVKQ-----ADSRSSEEKQLYQ-KYP---—————-——— - ——— DAVASWLKSDPSHKQTLLA-
D11411.1:0Oryctolagus cuniculus (Lagomorpha et al) MRIAVICFCLLG----MAYA --DALATWLNPDPSQKQNLLT-
XM_006198167.2:Vicugna pacos (Artiodactyla,ccs) MKLAV ICFCLLG I ----ASA| --DAVATWLKPDPSQKETFLA-
XM_014787875.1:Ceratotherium simum simum (Perissodactyla) MRIAVICLCLLGI----AYA --DAVGTWLKPDPSQKQTLLA-
XM_014842441.1:Equus asinus (Perissodactyla) MRIAVICLCLLGI----AYA| --DAVSIWLKPDPSQKQNLLA-
XM_016213045.1:Miniopterus natalensis (Chiroptera) MRAAVICFCLLGI----AYALPVK--RA---DSGSSEERQLY--KHP-—-—-——— === —————————— --DAVATWLKPDPAQKQNLLA-
KB104739.1:Myotis davidii (Chiroptera) MRIAVICFCLLGI----TSALP--VKHA---DSGSSEEKQLYN-KHP---——— === ——————————— --DAVATWLKPDPSQKQSLLA-
XM_012559624.2:Trichechus manatus latirostris (Afrot+Xen) MRIAVIYFCLLGI----AYALPVKHQ----ADSGSSEEKQLYS-KYP--——-——————-—— oo —— --DAVDTWLKPDPSYKQILLA-
JH171653.1:Heterocephalus glaber (Rodentia) MRIAVICFCLIGI----TYSLPVN-Q----ADSGSSEEKPLYN-KLP---—-——————-—— oo —— --EAVSSWLKPDPSQKQNLLA-
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Monodelphis domestica
Sarcophilus harrisii
Condylura cristata
Felis catus
Neomonachus schauinslandi = —————mmmmmmmm SQIVQSHEKERVL------- DSKSVEEDKHLKFH I SH--ELDSASSEVN
Odocoileus virginianus texanus QEFHSLEDKLDL------- DHRSEEEDKHLKIRISH--ELDSTSSEVN
Pantholops hodgsonii
Dasypus novemcinctus

Orycteropus afer afer SQEFHSQEDKPHR--———-— DPKSVEEEQHLKFRVSH--ELDSASFETN
Ornithorhynchus anatinus = ———mmmmmmmmm DSDEFNRKHYLKSHTSH--EFDSASSETH
Otolemur garnettii @ e T--SH---——- E-———- —--DLESKEEDKLLKFRVSH--ELDSASSEVN
Manis javanica 0 e FSHEDKLVF-------DPKSREED-KLKFHTSH--ELDSESSEAN
Oryctolagus cuniculus = oo Q--SREFRSHEDKLAI -------EPKSEEDEEHRQLRVSH--ELDSTSSEIN
Vicugna pacos e SHEDKLVL-------DPKSEEEDTHLKFRVSH--ELDSASSEVN
Ceratotherium simum simum @ —emmmmmmm SREDKLVL-------DRKSEEEDKYLKFRVSH--ELDSASSEVN
Equus asinus e SSEGKLVR-------DRKSEDEDKYLKFRTFH--ESESASSEVN
Miniopterus natalensis = = —ommmmmmm o SYEDKPAL -------HPKSEEQDKHLKFRVSH--ELESASTEVN
Myotis davidii e SHEDKLAS-------DPQSEEQDKHLKFR I SH--ELESASSEVN
Trichechus manatus latirostris = = = ——————mmmmmmmm SREDKYYP-------DPKSEEEDKHLKFRISH--ELES------
Heterocephalus glaber = o SH-—-——- E-—————- DPKSKEEDEHLK IRVSH--ELDSVSSEAN
Castor canadensis = e SLEDKPVL----—-- DPKSQKEDKHLKYRISH--ELDSASSEVN
Homo sapiens e SHEDMLWV-—--—-- DPKSKEEDKHLKFRISH--ELDSASSEVN

Table S2.2. Alignment of representative sequences.



Table S3: Predicted osteopontin sequences in birds. For most avian osteopontin sequences, a
long (complete) and short form of the protein are predicted. The records that have NM_ or XM_ 6 or
12+ digit formats, are reference sequences (RefSeqs), which are curated from single or multiple
sequence records that have been directly submitted to GenBank. KK and KL indicate NCBI CON

division sequences. JJ are Genbank GSS sequences.



bird complete short
Acanthisitta chloris XM_009073853.1 KK835285.1
Apaloderma vittatum XM_009868641.1 KL382114.1
Aptenodytes forsteri XM_009280227.1 KL226085.1
Balearica regulorum gibbericeps XM_010311221.1 KL502968.1
Buceros rhinoceros silvestris XM_010145609.1 KL509681.1
Calypte anna XM_008500834.1 KL218525.1
Caprimulgus carolinensis XM_010173470.1 KL358285.1
Cariama cristata XM _009694723.1 KK508828.1
Chaetura pelagica XM_009993754.1 KN125683.1
Charadrius vociferus XM_009890748.1 KL873122.1
Chlamydotis macqueenii XM_010119303.1 KK749833.1
Colius striatus XM_010202192.1 KK544289.1
Corvus brachyrhynchos NW_008240042.1 KK719673.1
Cuculus canorus XM_009559526.1 KL447603.1
Egretta garzetta XM_009639993.1 KK501660.1
Eurypyga helias XM_010154680.1 KK572170.1
Fulmarus glacialis XM_009584852.1 KK609601.1
Gavial stellata XM_009813620.1 JJRM01070990.1
Haliaeetus albicilla XM_009916485.1 KK651471.1
Leptosomus discolor XM_009958978.1 KK689572.1
Manacus vitellinus XM_008930247.2 KL672548.1
Merops nubicus XM_008942236.1 KK707889.1
Mesitornis unicolor XM_010181850.1 KK807537.1
Nestor notabilis XM_010019624.1 KK945799.1
Nipponia nippon XM _009467655.1 KL409714.1
Opisthocomus hoazin XM_009932280.1 KK734416.1
Pelecanus crispus XM_009490811.1 KK496753.1
Phaethon lepturus XM_010287426.1 JJRF01066258.1
Phalacrocorax carbo XM _009512482.1 KL444864.1
Picoides pubescens XM_009904975.1 KL216617.1
Pterocles gutturalis XM_010079868.1 KL241686.1
Pygoscelis adeliae XM_009327481.1 KL225236.1
Struthio camelus australis XM_009676586.1 KL206412.1
Tauraco erythrolophus XM_009978083.1 KL455818.1
Tinamus guttatus XM_010218705.1 KL892771.1
Tyto alba XM_009970430.1 KK369619.1



Anas platyrhynchos

Anser cygnoides domesticus
Apteryx australis mantelli
Aquila chrysaetos canadensis
Calidris pugnax

Columba livia

Corvus cornix cornix
Coturnix coturnix japonica
Coturnix japonica

Falco cherrug

Falco peregrinus

Ficedula albicollis
Galeopterus variegatus
Gallus

Geospiza fortis
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Figure S1: The domain structure of osteopontin. A search of 198 osteopontin sequences was
conducted in Meme Suite with the expectation of 13 motifs (to not exceed the capacity of the
software, partial sequences and two bird sequences needed to be eliminated). A) List of the identified
motifs with statistics. Motifs with a pale red background are very similar to earlier specified motifs.
The colored squares in the right column match the color coding in part B) of this Figure. B) Top
scoring sequences, each of which has an E-value less than 10. The motif matches shown have a
position p-value less than 0.0001. The hit p-value is not adjusted for the length of the sequence. Note

the similarity to the domain structure identified in Figure 1.
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Figure S2: Phylogenetic tree of the canonical osteopontin sequences. The canonical
sequences derived from Tables S1 and S2 were used for a taxonomic analysis. In positions with
amino acid variation, either the most common allele or X served as placeholders. The tree was

generated using the TreeTop option in GeneBee.
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Figure S3: The amino acid composition of osteopontin. Shown are the amino acid compositions
(as percent of total) for nine orders of animals. Each bar represents one species, all species available
in each order were analyzed. There is little variation within each order, but notable differences among
orders of animals. All osteopontins are rich in serine and low in tyrosine. The asparagine content is
high (lowest, by comparison, in Marsupials). Squamata have a high histidine content due to the long
insert between the SSEE motifs.
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