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APPENDIX

Human Fam83 Sequences in Alignment

Gene Location No of AA Accession #

FAMS3H 8q24.3 1179 aa NM_ 198488
FAMS3A 8q24.13 434 aa NM_ 032899
FAMS3B 6pl2.1 1011 aa NM_001010872
FAMS83C 20q11.22 747 aa NM_ 178468
FAMS3D 20q11.22-q12 615 aa NM._ 030919
FAMBS3E 19q13.32-q13.33 478 aa NM_017708
FAMS3F 22q13.1 500 aa NM_ 138435
FAMS3G 17p11.2 823 aa NM._ 001039999

Human Fam83 Alignment Summary

MAR SSSQGDNPLAPGYLPPHYKEYYRLAVDALAEGGSE RFLATEGAPDILCPEE

LEHVSRHLRPPQYVTREPPEGSLLDVDMDGSSGT VNSDQAVPELDLGWPLTEGEQGT

EVTTLVQPPPPDSPSIKDEARRMIRSAQQ a M VDLLS EAAARR
PVYILLDEMNAQHFLDMADKCRVNLHHVD /FLRVRTVA YYCRTGKSFKGCHVKE
KFLLVDCAVVMS S/4-5/FMWSFEKIHRSLAHVFQGELVSSEFDEEFRILFAQSEPLV
PSAAALARMDAYALAPYAGAGPLVGVPGVGAPTPFSFPKRAHLLFPPPREEGLGEFPSFLD
PDRHFLSAFRREEPPRMPGGALEPHAGLRPLSRRLEAEAGPAGELAGARGEFFQARHLEMD
AFKRHSFATEGAGAVENFAAARQVSRQTFLSHGDDFREFQTSHEHRDQLYQQQYQWDPQLT
PARPQGLFEKLRGGRAGFADPDDFTLGAGPRFPELGPDGHQRLDYVPSSASREVRHGSDP
AFAPGPRGLEPSGAPRPNLTQRFPCQAAARPGPDPAPEAEPERRGGPEGRAGLRRWRLAS
YLSGCHGEDGGDDGLPAPMEAEAYEDDVLAPGGRAPAGDLLPSAFRVPAAFPTKVPVPGP
GSGGNGPEREGPEEPGLAKQDSFRSRLNPLVQRSSRLRSSLIFSTSQAEGAAGAAAATEK
VOQLLHKEQTVSETLGPGGEAVRSAASTKVAELLEKYKGPARDPGGGAGAITVASHSKAVV
SQAWREEVAAPGAVGGERRSLESCLLDLRDSFAQQLHQEAERQPGAASLTAAQLLDTLGR
SGSDRLPSRFLSAQSHSTSPQGLDSPLPLEGSGAHQVLHNESKGSPTSAYPERKGSPTPG
FSTRRGSPTTGFIEQKGSPTSAYPERRGSPVPPVPERRSSPVPPVPERRGSLTLTISGES
PKAGPAEEGPSGPMEVLRKGSLRLROQLLSPKGERRMEDEGGFPVPQENGQPESPRRLSLG
QOGDSTEAATEERGPRARLSSATANALYSSNLRDDTKAILEQISAHGQKHRAVPAPSPGPT
HNSPELGRPPAAGVLAPDMSDK SATIFRSDSLGTQGRLSRTLPASAEERDRLLRRMES
MRKEKRVYSRFEVEFCKKEEASS GEGPAEEGTRDSKVGKEFVPKILGTEFKSKK

High homology Variable
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Appendix Figure 1. CLUSTAL 2.0.10 multiple sequence alignment of human FAMS83 family of proteins.

Key: * identical amino acids in all; : Mostly Homologous ; . Homologous

FAM83C -———==—=———————- MFGGPGPGVLGAQGMAGPLRGRVEELKLPWWRESSPLV--LRHSE 43
FAMB83A ———————————————————————— MSRSRHLGKIRKRLEDVKSQWVR-PARAD--FSDNE 33
FAM83G ———=—————————————————————————— MAFSQVQCLDDNHVNWRSSESKPE--FFYSE 29
FAMB83F ——————-—m——— - ———————— MAESQLNCLDEAHVNEKVTEAQAA--FYYCE 29
FAMB83E ———=———-—————————————————————— MAASQLAALEGVDSGPRVPGASPG--FLYSE 29
FAM83H ————-———————————— - —————— MARRSQSSSQGDNPLAPGYLP--PHYKE 26
FAM83D MARACLIQRLPIKRDCTPVFVRGLSSPSAAMALLSEGLDEVPAACLSPCGPPNPTELFSE 60
FAMB83B ————=————————————————— - ————— METSSMLSSLNDECKSDNYIEP---HYKE 26

*

FAM83C AARLAADALLERGEAAYLRVISEERELPFLSALDVDYMTSHVRGGPELSEAQGQ-—--—- 97
FAM83A SARLATDALLDGGSEAYWRVLSQEGEVDFLSSVEAQYIQAQAREPPCPPDTLGG-——-—- 87

FAM83G EQRLALEALVARGRDAFYEVLKRENIRDEFLSELELKRILETIEVYDPGSEDPRGTGPSQG 89
FAM83F RRRAALEALLGGGEQAYRERLKEEQLRDFLSSPERQALRAAWSPYEDAVPAANARGKSK- 88

FAM83E GQRLALEALLSKGAEAFQTCVQREELWPFLSADEVQGLAAAAEDWTVAKQEPSG-—----- 83
FAM83H YYRLAVDALAEGGSEAYSRFLATEGAPDFLCPEELEHVSRHLRPPQYVTREPPE-——---— 80
FAM83D SRRLALEELVAGGPEAFAAFLRRERLARFLNPDEVHAILRAAERPGEEGAAAAA-————— 114
FAM83B WYRVAIDILIEHGLEAYQEFLVQERVSDFLAEEEINYILKNVQKVAQSTAHGTD------ 80
x ok .k * k. P * % <L
FAM83C -=-=-==————-- EASGPDRLSLLSEVTSGTYFPMASDIDPPDLDLGWPEVPQ--ATGEFSPT 144
FAM83A ---—-——————— AEAGPKGLDS-SSLOSGTYFPVASEGSEPALLHSWASAEK--PYLKEKS 133
FAM83G PEDNGVGDGEEASGADGVPIEAEPLPSLEYWPQKSDRSIPQLDLGWPDTIA--YRGVTRA 147
FAM83F ----—-—————- AKAKAPAPAPAESGESLAYWPDRSDTEVPPLDLGWTDTGF--YRGVSRV 135
FAM83E ----—-——————--— MAEGATTTDVDAGSLSYWPGQSEQPAPVLRLGWPVDSA--WKGITRA 128
FAM83H -----———————-—-—- GSLLDVDMDGSSGTYWPVNSDQAVPELDLGWPLTFG--FQGTEVT 123
FAM83D -——-====——————- AAEDSFGSSHDCSSGTYFPEQSDLEPPLLELGWPAFYQGAYRGATRV 161
FAM83B -—---——————————————— DSCDDTLSSGTYWPVESDVEAPNLDLGWPYVMPG-LLGGTHI 121

* * o % * . * X *

FAM83C QAVVHFQRDKAK---NIKDLLRFLEFSQAHTVVAVVMDIFTDMELLCDLMEASSRRGVPVY 201
FAM83A SATVYFQTVKHN---NIRDLVRRCITRTSQVLVILMDVFTDVEIFCDILEAANKRGVEVC 190
FAM83G SVYMQPPIDGQA---HIKEVVRKMISQAQKVIAVVMDMFTDVDIFKDLLDAGFKRKVAVY 204
FAM83F TLFTHPPKDEKAP--HLKQVVROMIQQAQKVIAVVMDLFTDGDIFQDIVDAACKRRVPVY 193
FAM8S83E QLYTQPPGEGQP---PLKELVRLEIQAAHKLVAVVMDVFTDPDLLLDLVDAATRRWVPVY 185
FAM83H TLVQPPPPDSPS—----IKDEARRMIRSAQQVVAVVMDMEFTDVDLLSEVLEAAARR-VPVY 178
FAM83D ETHFQPRGAGEGGPYGCKDALRQQLRSAREVIAVVMDVFTDIDIFRDLQEICRKQGVAVY 221
FAM83B DLLFHPPRAHLLT---IKETIRKMIKEARKVIALVMDIFTDVDIFKEIVEASTRG-VSVY 177

* : : HEI R I R R I S * oK
FAM83C LLLAQEHLRHFLEMCYKMDLNGEHLPNMRVRSTCGDTYCSKAGRRFTGQALEKFVLIDCE 261
FAM83A VLLDQGGVKLFQEMCDKVQISDSHLKNISIRSVEGEIYCAKSGRKFAGQIREKFIISDWR 250
FAMB3G IIVDESNVKYFLHMCERACMHLGHLKNLRVRSSGGTEFFTRSATKFKGALAQKFMEFVDGD 264
FAM83F ITILDEAGVKYFLEMCQDLQLTDFRIRNIRVRSVTGVGFYMPMG-RIKGTLSSRFLMVDGD 252
FAM83E LLLDRQQLPAFLELAQQLGVNPWNTENVDVRVVRGCSFQSRWRRQVSGTVREKFVLLDGE 245
FAMB3H ILLDEMNAQHFLDMADKCRVNLHHVDFLRVRTVAGPTYYCRTGKSFKGHVKEKFLLVDCA 238
FAM83D ILLDQALLSQFLDMCMDLKVHPEQEKLMTVRTITGNIYYARSGTKIIGKVHEKFTLIDGI 281
FAM83B ILLDESNENHFLNMTEKQGCSVQRLRNIRVRTVKGQDYLSKTGAKFHGKMEQKFLLVDCQ 237

* . . .k * . * ek . Kk
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FAMB3C
FAM83A
FAM83G
FAM83F
FAM83E
FAM83H
FAM83D
FAM83B

FAM83C
FAM83A
FAMB3G
FAM8B3F
FAM83E
FAM83H
FAM83D
FAM83B

FAM83C
FAM83A
FAM83G
FAMB3F
FAM83E
FAM83H
FAM83D
FAM83B

FAM83C
FAM83A
FAM83G
FAM83F
FAM83E
FAM83H
FAM83D
FAM83B

FAM83C
FAM83A
FAM83G
FAM83F
FAM83E
FAM83H
FAM83D
FAM83B

QVVAGSYSFTWLCSQAHTSMVLQLRGRIVEDFDREFRCLYAESQPVEGFCGGEDPLSPRA
FVLSGSYSFTWLCGHVHRNILSKFTGQAVELFDEEFRHLYASSKPVMGLK-—-—-—--- SPRL
RAVCGSYSFTWSAARTDRNVISVLSGQVVEMEFDRQFQELYLMSHSVSLKGIPMEKEPEPE
KVATGSYRFTWSSSHVDRNLLLLLTGONVEPFDTEFRELYAISEEVDLY - —=—————-—— R
RVISGSYSFTWSDARLHRGLVTLLTGEIVDAFSLEFRTLYAASCPLPPA--—————————
VVMSGSYSFMWSFEKIHRSLAHVEFQGELVSSFDEEFRILFAQSEPLVPSAAALARMDAYA
RVATGSYSFTWTDGKLNSSNLVILSGQVVEHFDLEFRILYAQSKPISPKLLSHFQSS—-—
KVMYGSYSYMWSFEKAHLSMVQIITGQLVESFDEEFRTLYARSCVPSSFAQEESARVKHG

*kk o K . .« % * * ek e Ko *

GPALAEHPGELPELLPPIHPGLLHLERANMFEYLPTWVEPDPEPGSDILGYINIIDPNIW
mmORH P == ——m oo

YKPHEVPNEFNGPNAIRQFOPNQINENWKRHSYAGEQPETVPYLLLNRALNRTNNPPGNWK

321
304
324
302
294
298
338
297

326
309
329
307
299
358

304

352
332
376
332
315
418
361
357

377

478

437
336

538

417
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FAM83C --QSPLMGRSSYLALPGGGDCSDTGVVSSSLG———————————————————————————— 382
FAM83A ---NPFSGRS------- AGSHPGTRSVSASSG-—-=-———=———=—————————————————— 354
FAM83G NPQPSQOMNRIKIRDTSQASAQHQLWKQSQDSR-——————————————————————————— 469
FAM83F ---PGEMMRWAARQQREAGGN----PEGQEEG-——————————————————————————— 361
FAM83E ----—-————- RRRSVAPASPPPPDGPLAHRLA--—————————————————————————— 337
FAM83H APRPNLTQRFPCQAAARPGPDPAPEAEPERRGGPEGRAGLRRWRLASYLSGCHGEDGGDD 598
FAM83D -—----- MRLARLSSTPRKADLDPEMPAEGKAER---—--—---—----———-———————————— 388
FAM83B KPSDSLSVASSSREGYVSHHNTPAQSFANRLAQRKTTN---—-—-———————————— LADRN 460
FAM83C ----PARREASGQPSLHRQLSDPNHGSPPGLYRANLGKLGAYPWSQSSPALNHNSTSPL- 437
FAM83A ----PCSPAAP-———————————— HPPPPPRFQPHOG----- PWGAPSPQAHLS-—-—-—--- 386
FAM83G ----PRPEPCP----—-———-- PPEPSAPQODGVPAENG----LPQGDPEPLPPVPKPRTVP 511
FAM83F ----ASGGESA----—-————-— WRLESFLKDLVTVEQV----LPPVEPIPLG-———————— 394
FAMB83E ----ACRVSPA-——————---— TPGPALSDILRSVQRARTPSGPPARPS—-—-—-—-—=—-—-———-— 371
FAM83H GLPAPMEAEAYEDDVLAPGGRAPAGDLLPSAFRVPAAFPTKVPVPGPGSGGNGPEREGPE 658
FAM83D ---KPHDCESS-----—-————----— TVSEEDYFSSHRDELQSRKAIDAATQTE-——————-— 424

FAM83B SNVRRSENGTDNHIRFLOORMPTLEHTTKSFLRNWRIESYLNDHSEATPDSNGSALGDRFE 520

FAMB83C -———===—=—————- TLAVGSPLLPRSRPLLQFHRGAPALSRFPENGLPGSQEPSPLRGRW 483
FAM83A -——————————————————————— PR PHDGPP-—--————————— 394
FAM83G VADVLARDSSDIGWVLELPKEEAPQNGTDHRLPRMAGPGHAPLQRQLSVTQDDPESLGVG 571
FAMB83F -—-—-=-=——————————- ELSQKDG-—-=-=—=—-—-— RMVSHMHRDLK---PKSREAPSRNGMG 425
FAMB83E ————————————————————————————————— RSMWDLSRLSQLSGSSDGDNELKKSWG 398
FAM83H EPGLAKQDSFRSRLNPLVQRSSRLRSSLIFSTSQAEGAAGAAAATEKVQLLHKEQTVSET 718
FAM83D ———=—=———————— - ————————————————— PGEEMPGLSVSEVGTQTSITTACAG 449

FAM83B EGYDNPENLKANALYTHSRLRSSLVFKPTLPEQKEVNSCTTGSSNSTIIGSQGSETPKEV 580

FAM83C VPGTTLETVEEKEKK-—————————— oo oo 498
FAMB3A === ——mmmm o e
FAM83G LPNGLDGVEEEDDDDYVTLSDQDSHSGSSGRGPG-———=-—=——=—=————————————— 605
FAMB3F  —————m oo -
FAMB3E === mmmm o e

FAM83H LGPGGEAVRSAASTKVAELLEKYKGPARDPGGGAGAITVASHSKAVVSQAWREEVAAPGA 778
FAMB 3D ——mm oo oo

FAM83B PDTPTNVQHLTDKPLPESIPKLPLQSEAPKMHTLQVPEN-—=-=-—=-—-—————————-— 619
FAM83C -——-———-——————— ASPSQSRGQLDLLVPFPRAREVGDPDSGVTPNSGPLRPGEQAPED 543
FAMB3A  ————————m oo AAVYSNLGAYRPTRLQLEQ 413
FAM83G —-——-—--—-—--—- PRRPSVASSVSEEYFEVREHSVPLRRRHSEQVANGPTPPPRRQLSA 651
FAMB3F === m—mm oo e EAARGEAAPARRFSSR 441
FAMB3E === m—mm oo o o SKDTPAKALMRQ 410
FAM83H VGGERRSLESCLLDLRDSFAQQLHQEAERQPGAASLTAAQLLDTLGRSGSDRLPSRFLSA 838
FAMB3D === —m——m oo e TQTAVITRIASSQTTIWS 467

FAM83B -—---—-—-—————--— HSVALNQTTNGHTESNNYIYKTLGVNKQTENLKNQQTENLLKRRSFPL 667



J Dent Res 88(11) 2009 FAMB83H Localization
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FAM83H
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RRLSPSQADSQLDLLSRALGTGGAPELGSLRPGDRALEDRRLSLNQSRGQSDLLMQYPKA
LG LV PR = = = = = = =

PHITRGT------—--——————————————————— FVGPQGGSPWAQSRGREEADALKRMQ
LFSRRAK-—-—-=--—-==-——— - —— - ———— RPAAPNGMASSVSTETSEVEFLTGKR
RGTGGGP-——————— === —————— WGEVDSRPPWGGALPLPPAHRLRYLS
QSHSTSPQGLDSPLPLEGSGAHQVLHNESKGSPTSAYPERKGSPTPGEFSTRRGSPTTGFEI
RSTTTQT---=-==—==——— === ————————————— DMDENILFPRGTQSTEGSPVSKMS

FDNSKANLDPGNSKHYVYSTLTRNRVROQPEKPKEDLLKSSKSMHNVTHNLEEDEEEVTKR

QGSRVPLETNSSARPARRAPDERROQTLGHSQLDLITKEGPFRGEGPGPNGLPISSP---A

————————————————————————————————— LTPTWRPFLQASPHF———————————-
AQRSTDKEAQGQQFHHHRVPASGTRDKDGFPGPPRYRSAADSVQSSTRNAGPAMAG-—-P
PNENSSADISG----- KTSPSSAK-—-———-——————— PSNCVIS—=-—=—————————-——
PAR---RRFGGDATFKLQEPRGVR-————-———-—-—~— PSDWAPRAGLGGQP-——-———-—
EQKGSPTSAYPERRGSPVPPVPERRSSPVPPVPERRGSLTLTISGESPKAGPAEEGPSGP
VSRSSSLKSSSSVSSQGSVASSTG-———————-——— SPASIRTTDFHNPGYPKYLGTPHL

NSPSGTTTKSVSIAALLDVNKEESNKELASKKEVKGSPSFLKKGSQKLRSLLSLTPDKKE

RTAGAGSGDEKRLTLGHSKLDLITKYHQLHGARQGTEPGGPKGGHLNGGNSDLVRDEKRL

MEVLRKGSLRLRQLLSPKGERRMEDEGGFPVPQENGQPESPRRLSLGQGDSTEAATEERG
ELYLSDSLRNLNKERQFHFAGIRSRLNHMLAMLSRRTLFTENHLGLHSGNESRVNLLAVR
NLSKNKAPAFYRLCSSSDTLVSEGEENQKPKKSDTKVDSSPRRKHSSSSNSQGSTHKSKE

PRARLSSATANALYSSNLRDDTKAILEQISAHGQKHRAVPAPSPGPTHNSPELGRPPAAG
DV ALY PS Y mm —— = — —m m o m
DVTVSPSQEINAPPDENKRTPSPGPVESKFLERAGDASAPRFNTEQTQYRDSREINAVVT

PERRPTSSPRPTSSELLRSHSTDRRVYSRFEPFCKIESSIQPTSNMPNTSINRPEIKSAT

B, G, F, B, & D ——mm—mmm o m e
FCKKEEASSPGAGEGPAEEGTRDSKVGKFVPKILGTFKSKK-—-
MGNSYGRSSPLLNYNTGVYRSYQPNENKFRGFMQKFGNFTHKNK
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Fam@&3h Vertebrate Homologues in Alignment

Vertebrate Species Accession #
Human Homo sapiens NM 198488

Mouse Mus musculus AKO035531
Bovine Bos Taurus XM 603315
Opossum Monodelphis domestica XM _001370407
Bird Gallus gallusor XM 423955
African Frog Xenopus laevis BC078004
Zebrafish Danio rerio NM 001045090

Vertebrate Fam88h Alignment Summary

RRSQSSSQCDNPLAPGYLPPHYKEYYRLAVDALAEGGSEAYSRFLATEGAPDFLCPEE
LEHVSRHLRPPQYVTREPPEGSLLDVDMDGSSGTYWPVNSDQAVPELDLGWPLTFGFQG
VITLVQPPPPDSPSIKDEARRMIRSAQO/2-3/VVAVVMDMETDVDLLSEVLEAAARRV
LLDEMNAQHFLDMADKCR HHVD/3-4/FL AGPTYYCRTCKS HVKE
K VDCAVVM /4-5/ SLAHVEQ SS EPLV
PSAAALARMDAYALAPYAGAGPLVGVPGVGAPTPFSFPKRAHLLFPPPREEGLGFPSFLD
PDRHFLSA EEPPRMPGGALEPHAGLRPLSRRLEAEAGPAGELAGARGEFFQARHI.EMD
FKRHSFATEGACAVENFAAAROVSROTFLSHGDDFRFQTSHFHRDOLYQQQYQWDPQLT
PARPQCLFEKLRGCRAGFADPDDFTLGAGPRFPELGPDGHQRLDYVPSSASREVRHGSDP
AFAPGPRGLEPSGAPRPNLTQRFPCOAAARPGPDPAPEAEPERRGGPEGRACT RRWRLA
GCHGEDGGDDCGL.PAPMEAEAYEDDVLAPGGRAPAGDLLPSAFRVPAAFPTKVPVPGP
GSGGNGPEREGPEEPGLAKODSFRSRLNPLVQRSSRLRSSLIFSTSQOAEGAAGAAAATEK
VQLLHKEQTVSETLGPGGEAVRSAASTKVAELLEKYKGPARDPGGGAGAITVASHSKAVV
SQAWREEVAAPGAVGGERRSLESCLLDLRDSFAQQLHQEAERQPGAASLTAAQLLDTLGR
SGSDRLPSRFLSAQSHSTSPQOGLDSPLPLEGSGAHQVLHNESKGSPTSAYPERKGSPTPG
FSTRRGSPTTGFIEQKGSPTSAYPERRGSPVPPVPERRSSPVPPVPERRGSLTLTISGES
PKAGPAEEGPSGPMEVLRKGSLRLRQLLSPKGERRMEDEGGFPVPQENGQPESPRRLSLG
QGDSTEAATEERGPRARLSSATANALYSSNLRDDTKAILEQISAHGQOKHRAVPAPSPGPT
HNSPELGRPPAAGVLAPDMSDKDKCSAIFRSDSLGTQGRLSRTLPASAEERDRLLRRMES
MRKEKRVYSRFEVFCKKEEASSPGAGEGPAEEGTRDSKVGKEFVPKILGTFKSKK

High homology Variable
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Appendix Figure 2. CLUSTAL 2.0.10 multiple sequence alignment of vertebrate Fam83H proteins.

Key: * identical amino acids in all; : Mostly Homologous ; . Homologous
Human MARRSQSSSQGDNPLAPGYLPPHYKEYYRLAVDALAEGGSEAYSRFLATEGAPDFLCPEE
Mouse MARRSQOSSSQOGDNPLAPGYLPPHYKEYYRLAVDALTEGGPEAYNRFLASEGAPDFLCPEE
Bovine MARRSQSSSQGDNPLAPGYLPPHYKEYYRLAVDALAEGGPEAYSRFLASEGAPAFLCPEE
Opossum MALE--RSREGRD----—-—-—-—--- VRELQGLCVSLSAGVGPSSP-—-—-——————————————
Bird MARRSQSSSQGDNPLDPNYLPPHYKEYYRLALDILTEEGKESYERFLAEEGAPDFLCNSE
Frog MAHRSQSSSQGDNPLDPNYLPPHYKEYYRIAIDVLAERGPEDYEQFLIEEGVPDFLCPSE
Zfish MARRSQSSSLGDNPLDPNYLRPHYREEYRMAIDALVEDDIEGYYNFLQNANVVDFLSRSE
* * * * . -k .
Human LEHVSRHLRPPQYVTRE---PPEGSLLDVDMDGSSGTYWPVNSDQAVPELDLGWPLTFG-
Mouse LEHVSRHLQPPQYVARE---PPEGTPSDVDMDGSSGTYWPVNSDQAVPELDLGWPLTFG-
Bovine  LEHVSRHLRPPQHVAPE---PPDGSPPNLDFDGSSGTYWPVNSDQAVPELDLGWPLTFG-
Opossum —-—=--—=--- PPQRCCPG---RPGRHR-—-—~ GGWAGLGWGEGACESVRGAGRQGAASGW-
Bird VDHILQNLQKPQYANQE---GGTDTAGDNDVDGSSGTYWPMNSDLAVPELDLGWPMVEG-
Frog VEHITKCFQRPPECSQENQYPDNVYSTQEEADGSSGTYWPMESDTAAPELDLGWPTIYG-
Zfish TENIKSTVQTPQSAGNV----PELPYGETIDQDESSDTYWPLHSDLDAPGLDLGWPMQOHS
* . * .
Human -FOQGTEVTTLVQPPPPDSPSIKDEARRMIRSAQQVVAVVMDMEFTDVDLLSEVLEAAARRV
Mouse -FQGTEVTTLVQPPPPDSPSIKDEARRMIRSAQQVVAVVMDMEFTDVDLLSEVLEAAARRV
Bovine -FQGTEVTTLVQPPPPDSPSIKDEARRMIRSAQQVVAVVMDMEFTDVDLLSEVLEAAARRV
Opossum -GAGTEGTTWARHRVTG----- HLORALDLHLDQVVAIVMDMFTDVDLLSEILEAAARRV
Bird -FRGTEVTTLVQPPPPDNPSIKEEARRMIRAAQQVVAIVMDVEFTDVDLLFEVLDAAARRV
Frog -FOGTEVTTLVHPPSPDNPTIKEEIRRMIRSAQQVIGIVMDIFTDADILSELLDAANRRI
Zfish FVGPTEVTMLVNPAEPERPSIKEQARRLIKNAHQVIAVVMDIFTDVDIFSDLLEAAARHV
Rk, . . F JKF D oRERR KRR R pkoRE X
Human PVYILLDEMNAQHFLDMADKCRVNLHHVDFLRVRTVAGPTYYCRTGKSFKGHVKEKFLLV
Mouse PVYILLDEMNAQHFLDMADKCRVNLHHVDFLRVRTVAGPTYYCRTGKSFKGHLKEKFLLV
Bovine PVYILLDEMNAQHFLDMADKCRVNLHHVDFLRVRTVAGPTYYCRTGKSFKGHVKEKFLLV
Opossum PVYILLDEMNAQHFLDMAEKCRVNLHHVDFLRVRTVSGPTYYCRTGKSFKGHVKEKFLLV
Bird PVYILLDEMNSQLFLDTAAKCRVNLNYVEFLRVRTVSGPTYYCRTGMSFKGHVKEKFLLV
Frog PVYITILDOMNCQLFLDMAAKCRVNLNYVEFLRVRTVPGPTYFCRNGTTFKGNLQEKFLLV
Zfish PVYILLDEQNAHYFVNMVASCKVNLEMIHMMRVRTVSGVTYFCRTGKSEFKGQVMDRFLLT
****:**: *': *k:: . '*:***' :.::*****.* **:**'* :*k*k*k:: ::***_
Human DCAVVMSGSYSFMWSFEKIHRSLAHVFQGELVSSEFDEEFRILFAQSEPLVPSAAALAR--
Mouse DCAVVMSGSYSFMWSFEKIHRSLAHVFQGELVSSEFDEEFRILFAQSEPLVPSAGALAR-—
Bovine DCAVVMSGSYSFMWSFEKIHRSLAHVFQGELVSSEFDEEFRILFAQSEPLVPSAGALAR-—
Opossum DCAVVLSGSYSFMWSFEKIHRSIAHVFQGELVSSEFDEEFRILFAQSEPLIPAAGALALAL
Bird DCMVVLSGNYSFMWSFEKIHRSIAHIFQGELVASFDEEFRILFAQSEPLVPPANVLAK-—
Frog DCTVVLSGTYSFMWSFEKIHRSIAHIFOQGELVSSFDEEFRILFAQSDPLIPSESALAMMD
Zfish DCRAVISGNYSFMWSFEKIHRCIAHLFLGELVATFDEEFRILFAQSQPLVVENALVPMP—
* % * ** ************ ** * **** ************ **
Human --MDAYALAPYAGAGPLVGVPGVGAPTPFSFPKRAHLLFPPPREEGLGFPSF-LDPDRHF
Mouse --MDAYALAPYSGAGPLVGVPGVGAPTPFSFPKRAHLLFPPPREEGLGFPSF-LDPDRHF
Bovine  —-MDTYALAPYAGAGPLMGSQMPGAPTPFSFPKRAHLLFPPPREEGLGFPSF-LDPDRHF

Opossum

THADTYALTPYGGPGPLMGGP-MGGPGSF-FPKRAHLLFPP-RDEGLGEFPSF-LDPDRHF

60
60
60
31
60
60
60

116
116
116

73
116
119
116

175
175
175
127
175
178
176

235
235
235
187
235
238
236

293
293
293
247
293
298
295

350
350
350
303
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Bird -AENPFAMTPFGNNMPF-----————-———— FPKKSPLMFQRDDNLFPSFMDR-VDPDRFF 338
Frog --KSYMGMVPFAGPRPM-—-—-—-=———————— FDRKLHFMYPREENPSQPFPSFGVDPDRHY 343
Zfish --ODSYLGNQFG--=-=-====—————————— LKRTQSLRNPRGYLRQPELGGYQYGDRLDS 335
Human LSAFRREEPPRMPGGALEPHAGLRPLSRRLEAEAGPAGELAGARGFFQARHLE-MDAFKR 409
Mouse LSAFRREELQRMPGGALEPHTGLRPLAR--PTEAGPFGELAGPRGFFQSRHLE-MDAFKR 407

Bovine LSAFRREESSRMPGGALEPHTGLRPLSRRLDAEAGPGGELSGPRGFFQARHLE-MDAFKR 409
Opossum LSAFRRDDLLRHSGGAGDIHG-LRMLSR--EMEAGNSGDP-GSRGFLRAKHLE-MDAFKR 358

Bird LSNFRRDDMLRHT———-—- VEGSAMRMYKKVEMEN---AQMDPVRGFLRSKQLE-LDAFKR 389
Frog FOQSFRREDMMRON—-—-—-—————— MDPAGMRMYAKNFGDPMEKMOMSFIQNKQLEALEAYKR 394
Zfish ILPFRRDDPFRHTIEP--SAGPMQVTKYATQQFRMQQOSFLDQGRSMLASRQLE-MNAFKR 392
KRk * - HEE I
Human HSFAT-EGAGAVENFAAARQVS-RQTFLS-HGDDFREFQTSHEFHRDQLYQQQYQWDPQLTP 466
Mouse HSYATPDGAGAVENFAAARQVS-RQTFLS-HGDDFRFQTSHFQRDQLYQQOHYQWDPQFAP 465
Bovine YSYAAADGAGAVENLAAARQVS-RQTFLS-HGDDLRFQTSHFHRDQLYQQHYQWDPQLAP 467
Opossum HNFAD----GAVENFAASRQVS-ROMEVS-HGDDFRFQTSHFHRDQLYQQHYQFEPQFTA 412
Bird HSFAE----GTFENFASSKQYA-ROMFMN-NMDEFKIQSSHFQKDQFYQ--YQFEHPHLS 441
Frog HSFAE----GTFENYTSSRQYSSROMLMNNNNDEYRFQSSQVQKSQFMQ----FQSPLAT 446
Zfish HSYAE-—-—--GTRETYASSRQYMKQRVMNN—-———-— LEETESHYQREQHYYQ————-— SEGMG 438
Hiad ook, ot * SN . oL *
Human ARPQGLFEKLRGGRAGFADPDD----FTLGAGPRFPELGP—-———————— DGHQRLDYVPS 513
Mouse ARPQGLFEKLRAGRPGFADPDD----FALGAGHRFPELGA-———————— DVHQRLEYVPS 512
Bovine TRPQGLFEKLRAGRPGFPDHDE----FMLGTGPRFPELGL--=-———-——— DGHQRLDYVPS 514
Opossum TRPQGLFEKLRAGRPGFGEPED----FGIDGSPHFPELEPGFGPHPEGPGGHLRLDYVPS 468
Bird GRPQGFFDRIRGGRPGFNELEEGGP-LPYGEGPRYHELESGFPQE----GFPLRLDYVPS 496
Frog TRPOQGLFEKIRGGRQGLQEMDEFDSRYPNKGLPGESHFALE-—===———-— GPPMRPGYNPS 498
Zfish HDDRGHYDRFNYGLADQHSDSG—-—-=-—-=-=—=——- YPPELEAP-—-—-—-—-—-——-—-————— GNINV 473
. K * .
Human SASREVRHGSDPAFAPGPRGLEPSGAPRPNLTQRFPCQAAARPG———————=— PDPAPEA 564
Mouse SASREVRHGSDPAFGPSPRGLEPSGASRPNLGQRFPCQATLRQG———=-—=-—=— LDTASEA 563
Bovine  SASREVRHGSDPAFGPGPRGLEPGGAPRPNLGQRFSCQAMTRLG-———=-—=—- PEMAPEP 565
Opossum SASREVRHGSD----PEPRGLEPGAPQRPNIGQRFLCQSSPTQKQSLEQRWFPPEAEPEM 524
Bird NSSREVRHGSD-QLNPAGNGPMGMMLRRONIGQKFICQTSPTQKQSLEQR-LFLQDKDED 554
Frog NSSREVKHGSD----QAVIGGEGRFGQRSLGROKFVCQISPTQKQG-———- MEQKHFFHD 549
zfish LSSDDLKSDSEKQYNIGGR-YDPQGHKRPAAGHAYACQSSPTQPHPPDOK---QLFSTGD 529
.k o« e . * . * . . * %
Human EPERRGGPEGRAGLRRWRLASYLSGCHGEDGGDDGLPAPMEAEAYEDDVLAPGGRA--PA 622
Mouse EPERRGGPEGRAGLRHWRLASYLSGCHG-DGGEEGLP--MEAEACEDEVLAPGGR-—-—— 615

Bovine EPEHRGGPEGRAGLRHWRLTSYLSGCHSEDAGDEGLPTPMETEAYDDDVLVSGGRA--TA 623
Opossum EPSRKGGAEGRAGLRNWRISSYLSGCHS-DGGDEGLPGPMEAESYDEVLGDPTGREFPLPT 583

Bird ODQODKSTQENRTGLRNWRISSYLSAYQS--EPEEGLPMPMESEAYNDVLGDPLTKHP--- 609
Frog QDADKKPPENKQGLRSWRISSYLSGIQS-DODEEGLPIPLEPELYDDALVPVERAVP--- 605

Zfish QVRQSQDPSVKQGLRSWRINSYLSTYED--GGEEGLHQPMGSDAFEDSHQQPDSRLYGSE 587

kKK kk e Kkkhkkk o o kK . .
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GDLLPSAFRVPAAFPTKV === == === === === —————m e PVPG
~DLLPSAFRTPAAFPAKG— === == === === === — o PKPG
GDLLPSAFRVPAPFPGKG-———————————————————— o PAPG
GDLLPSSFRTGGSFPPK— === == === === = —m e o e
TDLIP-AFKSPISFNSKS—————————————— oo LG-V
—————— ASETLLKYSTDP === === === = m—m e e e

GPGIHSNIRERPNIPTKPNLDLRPREFGKPITIQDRNQVKDNTSDLGPTSTDTLKPAISASS

PGSGG-NGPEREGPEEPGLAKQDSFRSRLNPLVQRSSRLRSSLIFSTSQAEGAAG-—--AA
SGSGGGDSSEREGPEETSLAKQDSFRSRLNPLIQRSSRLRSSLIFAS-QAEGAVGT--AA
SGSGGGDGPEREGLEEVGLAKQDSFRSRLNPLIQRSSRLRSSLIFSASQGEGTGGP--TG
—ALGGGDGPEREVTEGVTLSKQODSFRSRLNPLIQRSSRLRSSLIFSSSQKEGPGVGPGAG
ENAKEFADPERGG-EEAPMMKQODAFRTRINPLIQRSSRLRSSLIFNAAKLDQPNT-—-—---

—--MQPYKSSLVPHNVPFDRSNENEFMKYSMDPVQLHKPSVPSQDVPMILERAGAGNESLMK
LASSTDNEKELAEPREISITKHESFRTRINPMLORSSRLRSSLIFSSSKLEQHNSSQAKS
. . . o ok . . . * . .
AATEKVQLLHKEQTVSETLGPGGEAVRSAASTKVAELLEKYKGPARD----PGGGAGAIT
ATTEKVQLMHKEQTVSETLGPSGEAVRSSASAKVAELLEKYKGPARD----PGGAGGAVT
ASTEKVQLLHKEQTVSEMLGPGNEAVRSAASTKVAELLEKYKGPSRD----PGGVGTAVT
ATNEKVQLFQKEQTVSETVGEGGETVRTASSSKVAELLEKYKGPARDRDRDOQDRTGGLVT
—-TVEKVOMIHKEQVSSELTKD-NETIKTAASSKVAELLEKYKAVGKD-—-—--=-—-——— AERA
YSVNPIPPFKSSSDVPTLFERIVPAIENLS-KYSLEPIPPYKNFGST--—--—-——---— GELS

GGELQEEKEESEPIRYSSIVAEILEKRRSLSREPFDWNKHKKADEKD--VKHASTGDLTT

* .

VASHSKAVVSQAWREEVAAPG-AVGGER-RSLESCLLDLRDS--FAQ-QLHQEAERQPGA
SSSHSKAVVSQAWREEVVAPG-GAGTER-RSLESCLLDLRDS--FAQ-QLHQEAERHPGA
AASHSKAVVSQAWREEVSAPGGGSGSER-RSLESCLLDLRES--FAQ-QLHQEAERQPGA
VSSHSKAAVTQAWREETGTGSGGKGGER-RSLESCLLDLRDS--FAN-RLHEESERQPGA
TVTHTKAVSSFLOQEESQONAEKKCTKSVQYKILESRVLESKDS--CSTYKMHGETDRTEFGM
VEKPKETPPAEKEKEEALLSRHDSFRTRTNPLIQRGSRLRSSLIFSSSKLEQHTSTTEST
IQDTKEEPIKEKEKPDNPKPEENKVTQPTVPSASQQITSSLNMNDPASRLOYFKDQQEKR

ASLTAAQLLDTLGR--——-—-—-—--— SGSDRLPSRFLSAQSHSTSPQGLDSPLPL-—-—————
ASLTAAQLLDTLG---———-——-—-—- GTDRLPSRFLSAQGRSLSPQGRDSPPP-——————-
ATLASTQLLDTLGRG--———--- SSGTDRLPSRFLSTQGHSTSPQGRDSPPP-——————-
ATLSAAQLLDTLGR--—-———-————— GTDRLPSRFLASDGRAALPQGKASPPPERKGSPTP
SS-STPQLIDALSKDPLAH---LGTKVDKLSSRFYPMENKPALPEKESLIFVG-——————
QEMQQAQSTSEVVSE-——-———-—-- NETEKTTSRVAEILQOKYRGVSRDS———————————~—

KTSKLELDLGTKSQEAAIKKPETLDTATKVPDVLLTSEQSTVKAQEPTVSQTDPVPHRPV

~——EGSGAHQVLHNESKG———=—=— === ——— oo oo
---EGLGTHQLPYSEPKGNPTPAYPERKGSPAPAYPERKGSPTPAYPERKGSPTPAYPER
~——EGPGGQQ-~~SEPKG—=— === === m oo
VYPERKGSPVPPVPERKGSPILAYPERKGSPVPPVPERKGSPTTAYPERKGSPVPPIPER

644
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629
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647
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693
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659
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707
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749
759
719
732
725
765

811
804
815
775
790
785
825

854
844
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839
824
885

869
901
871
884

905
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—--SPTSAYPERKGSPTPGFSTRRGSPTTGFIEQKGSPTSAYPERRGS—=———==-—-———— PV
KGSPTQAYPERKGSPTSGFPNRRGSPTTGLMEQKGSPTSTYPDRRGS——=———————— PV
--SPTLAYPERKGSPTPGFPTRRGSPTAGFTEQKGSPTSAYPERRGS——————-—-—-—-—-— PV
KGSPTSTYPERKGSPVPPIPERKGSPTSAYLERKGSPTSAYPERKGSPTSAYPDQRSSPF
-DTQKLALPEKKERVT-——=—=——————— FKEDAEKLVSAELKK--——————————————
--NSTTMTQAKAASRT-—-——=-————=———— IHEESEDGQCTSTEAVAY-————————————

PPVPERRSSPVPPVPERRGSLTLTISGESPKAGPAEEGPSG-————- PMEVLRKGSLRLRQ
PPVPERRGSPVPPVPERRG--SLTFAGESSKTGPTEEVSSG————- PMEVLRKGSLRLRQ
PPVPERRGSPVPPVPERRGSLTLPFSGESPKAGPTEEAVGG————— PMEVLRKGSARLRQ
PPVSEWRDNPIPPVPERKS--SLTFSGDTQKIGSAGEEDAGRSEPSPMEFLRKGSHRLKQ
POVRTGATSAIENLSKGQG--—-—-—--- SDSSLNRSEEECSKQ--EQNTMEFLRKGSLRLKQ
-KAVESAIDKNGSVSRMQQ-——————— ESQYKSVATSHLEG-—-——--- LLSKEQQSFEFSMSK
EILTDATDAEKSELKKSRSEFSTSGMSRTESRESLSSLGNSESKDTKALDFLKKQTQRLKG

LLSPKGERRMEDEGGFPVPQENGQPESPRRLSLGQGDSTEAATEE-————————=——————
LLSPKNERRGEDEGSFPTPQENGQPESPRRPSLSRGDSTEAAAEE-———————————————
LMSPKGERRADDEGSFPTPQENGQPESPQWPSLVRVDSTEAAAEE———————————————
LLSPKGEKRLEEEGGFSGPQENGQPEGPHRP--SRGDSPELGVED-——————————————
FLNPKGEKKLEEEPNSEIGKSDKQPMGLKRS--SMGDCQEMLGEEEKNHKFATLLPPKSS
VEQVTSSIQTIGNISSALPERNESGPTVTEPVEEHKQSSISHMQQ-————-——-————————

ILGPKGDKKHSGVSNSQEDKSMKTVPEVQEEISDKGKPSESISSSTAVEN-————— KPSA
RGPRARLSSATANALYSSNLRDDTKAILEQISAHGQKHRAVPAPSP————— GPTHNSPEL
RGSRVRLASATANALYSSNLRDDTKAILEQISAHGQOKHRGVPAP-—-———-- GPAHSSPDV
RGPRARVASATANALYSSNLRDDTKAILEQISAHGQOKHRGVPAPGP-—-—--- TPAHSSPEL
RGSRSRLASATANALYSSNLRDDTKVILEQISAHSQKHRGGAGSGGGTGTGGAAHSSPEL
QPTQGRFPSSTANILYSSNLRDDTKVILEQISANSQKNRAELAKQL-—-—-—-- PSTSNPDL
—-——ESHYKSVVTSQLDGLLNRDHQVISMSKVEQKTSSVQTIGNISP-————— APPENRES
KPTTSRYQSSTSNIIFSSNLRDDTKVILEQISANSQKTRQONEESG-—-—-—-——————————

oo *x, HIEE N
GRPPAAGVLAP---DMSDKDKCSAIFRSDSLGTQGRLSRTLPASAEERDRLLRRMESMRK
GRPTTAGDLAP---DMSDKDKCSAIFRSDSLGTQGRLSRTLPGSAEERDRLLRRMESMRK
GHSPVAGGLAP---DMSDKDKCSAIFRSDSLGTQGRLSRTLPAGAEERDRLLRRMESMRK
YRSPAAALDASRAHEMSDKDKCSAIFRSDSFGGQSREFSRTLPASLEERDTLLRKME SMRK

SKSTMSLERKT-———-—-- EKEKSCNIHRSESFGSQKRNLQRQPS—--EDRDTLLKKMENMRK
GPTITELTEVP-—-—-—---—- QTPENAPIRSNSSFHFGSALESMSONPTPSSSLNKSEEDLAK
—————————————————— KGDGGKDDVANSPFQSRNREFSRAPVNPQERDNLLKRIESMRK

.k * . * . %

EKRVYSRFEVFCKKEEASS--PGAGE-GPAEEGTRDSKVGKFVPKILGTFKSKK 1179
EKRVYSRFEVFCKKDEAGS—--SGAGD-NLADEDTRDSKMGKFVPKILGTFKSKK 1209
EKRVYSRFEVFCKKEEPGA--LGAAE-GPAEEDARDSKVGKFMPKILGTFKSKK 1181
EKRVYSRFEVFCKKEDSGAGEAGAGETGASEADTRDRKVGKFMPKILGTFKTKK 1219
EKRVYSRFEVFCKKDEHTS--QSEEE-——-YDTDAKDKKMGKFMPKILGTFKTKK 1133
TDONFLRKGSIRLKQFLOS----KAE-—-—--—-——=-—-————-——————————— KKKK 1076
EKKVYSRFEVLYRSREECCWERGSVE-—==——————— QANQFLIKSIE-————- 1192

* . .

916
950
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944
869
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971
1003
973
1002
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901
1013

1016
1048
1018
1045
978

946

1067

1071
1101
1073
1105
1032
997

1113

1128
1158
1130
1165
1084
1050
1155



