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Supplementary File 1. Alignment of Skd3 to diverse metazoan lineages shows conservation of key motifs and domains. Alignment of Skd3 protein from diverse metazoan lineages. Alignment was constructed using Clustal Omega. Alignment shows high level of conservation of Skd3 among species. H. sapiens, G. gorilla, and C. jacchus Skd3 have an additional insertion in the ankyrin-repeat domain that is not conserved in the other species. This alignment was used to generate the phylogenetic tree in Figure 1B. The protozoan M. brevicollis Skd3 sequence was included in the alignment for reference. MTS (mitochondrial-targeting sequence, ANK (ankyrin-repeat domain), NBD (nucleotide-binding domain), and CTD (C-terminal domain).
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consensus         61                                                              

 

 

H. sapiens         1 -----------------------MLGSLVLRR--------KALAPRLLLRLLRSP----- 

A. carolinensis  121 AHSLFQEEQPQQYPLAAKASRFEHAQSLTLEELQ--QPLTTQQCPSLATRPLGEGQESLN 

B. taurus          1 -----------------------MLGSLVSKR--------TAPAPRLLLQLLRSP----- 

C. jacchus         1 -----------------------MLGSLVLRR--------KPPAPRLLLRLLRSP----- 

C. lupus           1 --------------ME-AA--IRMLGSLVLRR--------TAPAPRLLLQLLRSP----- 

C. hircus          1 -----------------------MLGSLVSKR--------TAPAPRLLLQLLRSP----- 

D. rerio           1 -----------------------MFLSSVPARVFIRRSRSLSPCRALHTSH--------- 

E. caballus        1 -----------------------MLGSTVLRR--------TALAPRL-LQLLRSS----- 

G. fortis          1 ------------------------------------------------------------ 

G. gorilla         1 -----------------------MLGSLVLRR--------KALAPRLLLRLLGSP----- 

M. musculus        1 -----------------------MMLSAVLRR--------TTPAPRLFLGLIKSP----- 

N. rachovii        1 ------------------------MLSSVPTRLLTRRSRSLSPCSRVLQTS--------- 

R. norvegicus      1 -----------------------MMLSAVLRR--------TAPAPRLFLGLIKSP----- 

S. scrofa          1 -----------------------MLGSLVLRK--------TAPAPRLLLQLLRSP----- 

T. septentrionalis 1 ---------------------------------------MLRLC---------------- 

T. papuae          1 ------------------------------------------------------------ 

X. laevis          1 --------------------------------------------------MLRS------ 

M. brevicolis      1 ------------------------------------------------------------ 

consensus        121                        ml s vlrr          paprl l llrsp      
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H. sapiens        25 ----TLRGHGGA-----SGRNVTTGSLGEPQWLRVATGGRPGTSPALFS---------GR 

A. carolinensis  179 LGLQGLQLANRASGVATLGKRLPPALATEGGWLPKLPCSEEESTKAH-Q---------NQ 

B. taurus         25 ----SLRSHESA-----TGQSVTTGGRGEPQWLRAAVGGRHGTSPALLT---------GG 

C. jacchus        25 ----VLRGHGGV-----FGGNVTTGGLGEPQWLRAAAGGRPGTSPALFS---------GR 

C. lupus          31 ----SLRSHGSA-----SGQSVITAGRGEPQWPRTAVWGRPGSSPAFLT---------GE 

C. hircus         25 ----SLRSHESA-----TGQSVTTGGRGEPQWLRAAVGGRHGTSPALLT---------GG 

D. rerio          29 ----------GEA------ARFRNLEPNRSPVLKRS-----G-----------------V 

E. caballus       24 ----SLRSHGGA-----SGLSVTTGGRGEPQWLRAAVGGRPGTSPALLT---------RG 

G. fortis          1 --------------------------------MASL------------R---------EP 

G. gorilla        25 ----TLRGHGGA-----SGRNVTTGSLGEPQWLRVATGGRPGTSPALFS---------GR 

M. musculus       25 ----SLQSRGGA-----YGRGVVTGDRGEPQRLRAAAWVRPGASSTFVP---------GR 

N. rachovii       28 ----------ASSGAASQGIRETSAESNRNPIVSTSRVSRRGILSEETA---------GT 

R. norvegicus     25 ----SLQSRGGA-----YNRSVITGDRGEPQRLRTAAWVRPGASSVLFP---------GR 

S. scrofa         25 ----SLRST--------TGRSVTTGGRGEPQWLRAAVGGRHGTSPALLA---------EG 

T. septentrionalis 6 ----ILKLCHAMKG---TGR---------SERLLSQIYFKNNNC-------F-------N 

T. papuae          1 ------------------------------------------------------------ 

X. laevis          5 ----------GISAVAIT----------------RLHFFRPGLSSARATVALGHVQRRKT 

M. brevicolis      1 ------------------------------------------------------------ 

consensus        181     tlr h ga     sg  v tg  gepqwlr a   r gts a            g  

 

 

H. sapiens        67 GAATGGRQGGRFDTKCLAAA-------T-----WGRLP----GPEETLPG---QDSWNG- 

A. carolinensis  229 NHRHHGR-HHHAHHPCLAKE-------PSRLRLWTNPE----H-AGRHRG---RENRGR- 

B. taurus         67 GAATGGRQRGRTETPCLAAA-------T-----WGRLP----SPEDTLPG---QDSWNG- 

C. jacchus        67 GAATGGRHGGRFDTKCLAAA-------I-----WGRLP----GPEETLPG---QDSWTE- 

C. lupus          73 GAATWGRQGGRPDTQSLEAA-------T-----WGRLP----SPEETLPG---QDSWNG- 

C. hircus         67 GAATGGRQRGRTETPYLAAA-------T-----WGHLP----SPEDTLPG---QDSWNG- 

D. rerio          51 IEETHA-QYHQLASRWRANL-------ESRRSSWASLT----AAGRSRGGHQ-----SS- 

E. caballus       66 GAATGGRQGGRTETQCLAAA-------T-----WGRLP----IPEETLPG---QDSWNG- 

G. fortis          8 TPRPSG-----AEQRC---------------------C----H-VGDPGG----HQSGA- 

G. gorilla        67 GAATGGRQGGRFDTKCLAAA-------T-----WGRLP----GPEETLPG---QDSWNG- 

M. musculus       67 GAATWGRRGERTEIPYLTAA-------S-----SERGP----SPEETLPG---QDSWNG- 

N. rachovii       69 GVNPSV-QYHHLAPRWLSSL-------ENRRNSWAALA----NRGRNNNQYWEKSDAGG- 

R. norvegicus     67 GAATGGRRGERTEIPYLTAA-------S-----SGRGP----SPEETLPG---QDSWNG- 

S. scrofa         64 GAATGGRQRGSTETPCLAAS-------T-----WGRLP----SPEDPLPG---QDSWNQ- 

T. septentrionali 36 DVICWGCRRGYAQHSSLLASPIYTLNRLLNRISFGFPATLSTVTKEKYDEYGNKRDWRLY 

T. papuae          1 --------------------------------MWRLFAS---RMRRHCYGMWLRSYFRY- 

X. laevis         39 CDAAAIVQYRLTDTRWRLET-------ASHVCANTGVA----VQYREGTGGWRQSDSGKE 

M. brevicolis      1 ------------------------------------------------------------ 

consensus        241 gaatggrq gr dt  laaa       t     wgrlp     peetlpg   qdswng  

 

 

H. sapiens       107 VPSRAGL----------GMCALAAALV-VHCY-------SKSPSNKDAALLEAARANNMQ 

A. carolinensis  272 RARMPAV--------SVTAAAAAAAGL-ALCY-------SKGHVSKEDSLLEAARINNIS 

B. taurus        107 VLSRAGL----------GVWALATALV-VHCY-------SKSPSSKDAALMEAARANNVQ 

C. jacchus       107 VPNRAGL----------GMWVLATALV-VHCY-------SKSPSNKDAALMEAARANNPQ 

C. lupus         113 VPNRAGL----------SMWALATALV-VHCY-------SKSPSNKDIALMEAARANNVQ 

C. hircus        107 VLSRSGL----------GVWALATALV-VHCY-------NKSPSSKDAALMEAARANNVQ 

D. rerio          93 GKTAASA---------TGAGLISAAAL-TFCF-------KKDCDDKAEAFLEAARSNDTE 

E. caballus      106 VPSRAGL----------GMWALATALV-VHCY-------SKSPSNKDAALMEAARANNVQ 

G. fortis         32 GSCSPG-----------AGLPALIAAL-AYCY-------LRDRLSKEDALLEAARINNVS 

G. gorilla       107 VPSRAGL----------GMCALAAALV-VHCY-------SKSPSNKDAALLEAARANNMQ 

M. musculus      107 VPNKTGL----------GMWALAMALV-VQCY-------SKNPSNKDAALMEAARANNVQ 

N. rachovii      116 GANRAGL---------ASAGVLSAAAV-AFCL-------RKDSDSKGDALLEAARTNNSQ 

R. norvegicus    107 VPNKAGL----------GMWALAMALV-VQCY-------NKNPSNKDAALMEAARANNVQ 

S. scrofa        104 VLNRAGL----------GVWALASALV-AHCY-------SKSPTNKDAALVEAARANNVQ 

T. septentrionali 96 --KH-------------LGMLLGSLIV-AFC---------DTSHFKEKRFFRAVQYGNIS 

T. papuae         25 LGCRFAAAPFLRKINAKDGWFYGFTFYTTYEFSGMNGDRNHGEDIRKMQLMYAAKDDDER 

X. laevis         88 TRCR------------RGISVLTAALL-VHCY-------SRSNKSKGEELLLAARDGSAQ 

M. brevicolis      1 ------------------------------------------------------------ 

consensus        301 v  ragl          gmwala alv vhcy       sksps kdaalleaarannmq 
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H. sapiens       149 EVSRLLSEGADVNAKHRLGWTALMVAAINRNNSVVQVLLAAGADPNLGDDFSSVYKTAKE 

A. carolinensis  316 EVDRLLKEGVSVNSRHKLGWTALMVAAINRNTSVVTLLLAAGADPNLGDEFSSVYETAKE 

B. taurus        149 EVSRLLSEGADVNARHRLGWTALMVAAINRNDSVVQVLLAAGADPNLGDDFSSVYKTAKD 

C. jacchus       149 EVSRLLSEGADVNARHRLGWTALMVAAINRNYSVIQVLLAAGADPNLGDDFSSIYKTAKE 

C. lupus         155 EVSRLLSEGADVNARHRLGWTALMVAAISRNDSVVRILLAAGADPNLGDDFSSVYKTAKE 

C. hircus        149 EVSRLLSEGADVNARHRLGWTALMVAAINRNDSVVQVLLAAGADPNLGDDFSSVYKTAKD 

D. rerio         136 EIRRLLSEGLDPNTRHRLGWTALMVAAMNTQHNVVKLLLDAGADPNLGDGFSSVYDTARE 

E. caballus      148 EVRRLLSEGADVNARHRLGWTALMVAAISRNDSVVQVLLAAGADPNLGDDFSSVYKTAKE 

G. fortis         73 EVKRLLEEGTDVNARHKLGWTALMVAAISRHSSVVKALLTANADPNLGDDFSNVYEIAKE 

G. gorilla       149 EVSRLLSEGADVNAKHRLGWTALMVAAINRNNSVVQVLLAAGADPNLGDDFSSVYKTAKE 

M. musculus      149 EVRRLLSEGADVNARHKLGWTALMVASISHNESVVQVLLAAGADPNLGDEFSSVYKTANE 

N. rachovii      159 DVARLIKEGVDPNHRHRLGWTALMVAAMNRQHSVVKVLLEAGADPNAGDEFSNVYDTSRE 

R. norvegicus    149 EVRRLLSEGADVNARHKLGWTALMVAAISHNESVVQVLLAAGADPNLGDDFSSVYKTANE 

S. scrofa        146 EVRRLLSQGADVNARHKLGWTALMVAAISRHDSVVQVLLAAGADPNLGDDFSSVYKTAKE 

T. septentrional 131 ELKKSIADGIDVNIRHPLGWTALQTAAVNQREDIIKILLDNGADVNAGDNFVNVYRTAME 

T. papuae         85 TIKKLLQSGVDPNERHFLGWTALHVASFHGSCKALKVLLENGADVNTKDNFSNVQTVARD 

X. laevis        128 EVDRLLANNVDPNSRHQLGWTPLMVAAMGREQSIVKSLLRAGADPNLGDEFSNVYETSKE 

M. brevicolis      1 -VQLLTSHQVDADLRHEAGWSALHLAVVRGQADVVRALLDAGADPNQEDRYGAARFTRHS 

consensus        361 ev rllsegadvnarHrlGWtaLmvAainrn svvqvLLaagADpNlgDdfssvyktake 

 

 

H. sapiens       209 QGIHSLEDGGQDGASRHITNQWTSALEFRRWLGLPAGVLITREDDFNNRLNNRASFKGCT 

A. carolinensis  376 KGLHSLE------------------------------VLVTREDDFNNRLNNRASFKGCT 

B. taurus        209 QGIHSLE------------------------------VLVTREDDFNNRLNNRASFKGCT 

C. jacchus       209 QGIHSLEDGGQDGASWRITNQWTSALEFRKWLGLPAGVLVTREDDFNNRLNNRASFKGCT 

C. lupus         215 QGIHSLE------------------------------VLVTREDDFNNRLNNRASFKGCT 

C. hircus        209 QGIHSLE------------------------------VLVTREDDFNNRLNNRASFKGCT 

D. rerio         196 KSLHSLE------------------------------VLVSREDEFSSRLSSRASFRGCS 

E. caballus      208 QGIHSLE------------------------------VLITREDDFNNRLNNRASFKGCT 

G. fortis        133 KGLHSLE------------------------------VLVTREDDFNNRLNVRANFKGCT 

G. gorilla       209 QGIHSLEDGGQDGASWHITNQWTSALEFRRWLGLPAGVLITREDDFNNRLNNRASFKGCT 

M. musculus      209 QGVHSLE------------------------------VLVTREDDFNNRLNHRASFKGCT 

N. rachovii      219 KGIHSLE------------------------------VLVSREDEFSSRLSSRASFRGCT 

R. norvegicus    209 QGVHSLE------------------------------VLVTREDDFNNRLNHRASFKGCT 

S. scrofa        206 QGVHSLE------------------------------VLVTREDDFNNRLNNRASFKGCT 

T. septentrional 191 KGLHSLD------------------------------VLTKREEEFSDRLNNRASFQGFT 

T. papuae        145 MRISFLE------------------------------VLFIREEFFNFQLNKNIEFQNMT 

X. laevis        188 KGLHSLE------------------------------VLVTREDQFSDRLNNRTSFRGCT 

M. brevicolis     47 VI--------------------------------ARQVRTFGQREFSSDLDPLQPGLGLT 

consensus        421 qgihsle                              VlvtreddFnnrLnnrasfkgct 

 

 

H. sapiens       269 ALHYAVLADDYRTVKELLDGGANPLQRNEMGHTPLDYAREGEVMKLLRTSEAKYQEKQRK 

A. carolinensis  406 ALHYAVLADDYPTVKLLLEGGANPLQRNEMGHTPMDYAREGEVTKLLKASATKFQEEQRK 

B. taurus        239 ALHYAVLADDYRTVKELLDGGANPLQRNEMGHTPLDYAREGEVMKLLRTSETKYQEKQRK 

C. jacchus       269 ALHYAVLADDYRTVKELLDGGANPLQRNEMGHTPLDYAREGEVMKLLRTSEAKHQEKQRK 

C. lupus         245 ALHYAVLADDYRTVKELLDGGANPLQRNEMGHTPLDYAREGEVMKLLRTSEAKYQEKQRK 

C. hircus        239 ALHYAVLADDYRTVKELLDGGANPLQRNEMGHTPLDYAREGEVMKLLRTSETKYQEKQRK 

D. rerio         226 ALHYAALADDLQTVRLLLDAGADPSLKNDLGHTPLSYARDGELSAVLRDAQDTFAEAQRK 

E. caballus      238 ALHYAVLADDYRTVKELLDGGANPLQRNEMGHTPLDYAREGEVMKLLRTSEAKYQEKQRK 

G. fortis        163 ALHYAVLADDYLTVKLLLDAGANPLQKNEMGHTPLDYAREGEVMNLLRASEAKFQEEQRR 

G. gorilla       269 ALHYAVLADDYRTVKELLDGGADPLQRNEMGHTPLDYAREGEVMKLLRTSEAKYQEKQRK 

M. musculus      239 ALHYAVLADDYSIVKELLDRGANPLQRNEMGHTPLDYAREGEVMKLLKTSETKYMEKQRK 

N. rachovii      249 ALHYATLADDPHAVRTLLEAGANPLQTNGLGHTPRAYAKEGEVSTVLQEWEGKFKELQAQ 

R. norvegicus    239 ALHYAVLADDYSIVKELLGGGANPLQRNEMGHTPLDYAREGEVMKLLKTSETKYMEKQRK 

S. scrofa        236 ALHYAALADDYRTVKELLDGGANPLQRNEMGHTPLDYAREGEVMKLLRTSEAKYQEKQRK 

T. septentrional 221 ALHYAVLADSAICVKALLDGGANPTIENEAGHRAVEYAKEREMKEMLVKHAIKYDEIVKE 

T. papuae        175 PLHYAVLGNNKPAVEMLMEYGADPLSCNASGQLPENYAQNQQIEELLKGYTKKYTEKKAL 

X. laevis        218 ALHYAVLADDYGTVRELLEGGGNPMQKNDMGHTPIDYAREGELKKLLKGWESRFQEEQRR 

M. brevicolis     75 ALHYAALFGQADIIKLLMDRAADPGMHSAAGDVPRDLAATPAIEAMLDDYAQQYETIKAK 

consensus        481 aLHYAvLaddyrtvkeLldgganPlqrnemGhtpldyAregevmklLrtse kyqekqrk 
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——————— REAEERRRFPLEQRLKEHIIGQESATIATVGAAIRRKENGWYDEEHPLVFELELG

466 -——-—-- REMEERRRFPLEQRLBEHI IGOESATATVGAAIRRKENGWYDEEHPLVFLFLG
299 -—--—-- REAEERRRFPLEQRLKEHI IGOESATIATVGAAIRRKENGWYDEEHPLVFLFLG
329 -—--—-- REAEERRRFPLEQRLKEHI IGOESATIATVGAAIRRKENGWYDEEHPLVFLFLG
305 ——--—-- REAEERRRFPLEQRLKEHI IGOESAIATVGAAIRRKENGWYDEEHPLVFLFLG
299 -—--—-- REAEERRRFPLEQRLKEHI IGOESATIATVGAAIRRKENGWYDEEHPLVFLFLG
286 —-—--—-- REAEERRRFPLERRLKEHI IGOE[@A I TVABAIRRKENGWYDEEHPLVELFLG
298 -—--—-- REAEERRRFPLEQRLKEHI IGOESATIATVGAAIRRKENGWYDEEHPLVFLFLG
223 ——--—-- REJEERRRFPLEQRLKEHI IGOEJATATVGAAIRRKENGWYDEEHPLVELFLG
329 ——--—-- REAEERRRFPLEQRLKEHI IGOESATIATVGAAIRRKENGWYDEEHPLVFLFLG
299 ——--—-- REAEERRRFPLEQRLKEHI IGOESATIATVGAAIRRKENGWYDEEHPLVFLFLG
309 —-——-—-- REARERRRFPLERRLKEHI IGOE@A I TVABAIRRKENGWY DEEHPLVELFLG
299 ——--—-- REAEERRRFPLEQRLKEHI IGOESATIATVGAAIRRKENGWYDEEHPLVFLFLG
296 ——--—-- REAEERRRFPLEQRLKEHI IGOESAIANGAATRRKENGWYDEEHPLVELFLG
281 ——--—-- ReAEERRRFPLEQRLKSH IMGOEER TR VAR I RRKENGWDEEHPLVELFLG
235 ———-—-- =R = RONY Pl = BRI <R 1 coBeR TS VAEA TRRKENGWNYBEHPLVFLFLG
278 ——--—-- RBWEERRRFPLEQRLKEHIMGOESA TITVAAATRRKENGWY DEEHPLVELFLG
ARSI 0]0)Ne).NNY NNV - 00 - o L B R 1 BN 1 VG OBlElE TS VAR A T RRKENGWENEBHPLVFLFLG

reaeeRrrfP1l1EqRlkehiiGQesalatVgaaIRRKENGWydeeHPLVFLFLG

RPN CS SGTGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE
519 SSGIGKTELAKQTAKYLHKDE KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE
ENVANS SGTGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYEGHE
RPN SGTGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE
ERENCS SGIGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYEGHE
ERVANS SGTGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYEGHE
339 SSGIGKTELAKQEARYMHKD! KGFIRMDMSEFQEKHEVAKFIGSPPGYVGHDP
ENYNCS SGTGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYEGHE
276 SSGIGKTELAKQTAKYIHKD! KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE
CESPAN S SGTGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE
ERVANS SGTIGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYEGHE
362 SSGIGKTELAKQEARYMHKD! KGFIRMDMSEFQEKHEVAKFIGSPPGYVGHE
ERVANS SGTIGKTELAKQTAKYMHKDAK KGFIRLDMSEFQERHEVAKFIGSPPGYEGHE
YN S SGIGKTELAKQTARYMHKDA KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE
Y/ S SGTIGKTELAKQIRAIMY I H

PN S SGHGKTE LAKQWA® Y BF{K D

NN S SGTIGKTELAKQTARYIHHKD,

RSN S SGVGKTE LAK|SERA

601 SSGiGKTELAKgtAkYmhkdak kgFiR1DMSEfQerHEVakfigsPpgyvghe

435
572
405
435
411
405
392
404
329
435
405
415
405
402
387
341
384
255
661

EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLT IMLQLEDEGRLTDGKGKT IDCKDAIFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKT IDCKDAIFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKTIDCKDAIFIMT
EGGQLTKKLRQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKTIDCKDAIFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKT IDCKDAIFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLT IMLQLEDEGRLTDGKGKTIDCKDAIFIMT
EGGOLTKELKOBPEAVVLFDEVEKAHPDVL THMLQLFDEGRLTDGKGKT ICKDATFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKTIDCKDAIFIMT
EGGQLTKKLRQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKTIDCKDAIFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKTIDCKDAIFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKTIDCKDAIFIMT
EGGOLTKMLURIC PNAVVLFDEVDKAHPDVLT IMLQLFDEGRLTDGKGKT I§CKDATFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKTIDCKDAIFIMT
EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLEDEGRLTDGKGKTIDCKDAIFIMT
BGGOLTKILKEYPEAVVLEFDEVDKAHPDVLTRLQLFDEGRLT DGKGKT IECK§AIFIMT
0/GGOLTKELaC PNAVVLFDEVEKAHPDVLT IMLQLFDEGRLTDGEGKTMIDCKEATFIMT
IKEKWPINC FLESHDRE SW-—— - TABNQIOSKT SPMARS 1 -MGGHES GREFJIN L P[EPlgigi p
DGGYL T SACIANA VY LEFDEVEKAHPDVLTMELQLFDEGRET DGRGTMECK DAME IMT
egGgLtkklkgcpnavvLfdevdkAhpDvltimLgLfDegrltdgkgktidckdaiFImt









H. sapiens       329 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

A. carolinensis  466 -------REIEERRRFPLEQRLREHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

B. taurus        299 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

C. jacchus       329 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

C. lupus         305 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

C. hircus        299 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

D. rerio         286 -------REAEERRKFPLERRLKEHIIGQEGAINTVASAIRRKENGWYDEEHPLVFLFLG 

E. caballus      298 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

G. fortis        223 -------REVEERRRFPLEQRLKEHIIGQENAIATVGAAIRRKENGWYDEEHPLVFLFLG 

G. gorilla       329 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

M. musculus      299 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

N. rachovii      309 -------REAAERRRFPLERRLKEHIIGQEGAINTVASAIRRKENGWYDEEHPLVFLFLG 

R. norvegicus    299 -------REAEERRRFPLEQRLKEHIIGQESAIATVGAAIRRKENGWYDEEHPLVFLFLG 

S. scrofa        296 -------REAEERRRFPLEQRLKEHIIGQESAIAAVGAAIRRKENGWYDEEHPLVFLFLG 

T. septentrional 281 -------KEAEERRRFPLEQRLKQHIVGQEGSISIVASTIRRKENGWIDEEHPLVFLFLG 

T. papuae        235 -------LERLERQNYPFEERVKKNMIGQDGAISSVASAIRRKENGWTNDEHPLVFLFLG 

X. laevis        278 -------RDLEERRRFPLEQRLKEHIVGQESAITTVAAAIRRKENGWYDEEHPLVFLFLG 

M. brevicolis    135 HQQAQAAEARRRRQLFPLEDRLHRYIVGQDGPIMSVAAAIRRKENGWHNEDHPLVFLFLG 

consensus        541        reaeeRrrfPlEqRlkehiiGQesaIatVgaaIRRKENGWydeeHPLVFLFLG 

 

 

H. sapiens       382 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE 

A. carolinensis  519 SSGIGKTELAKQTAKYLHKDVK-------KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE 

B. taurus        352 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYIGHE 

C. jacchus       382 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE 

C. lupus         358 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYIGHE 

C. hircus        352 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYIGHE 

D. rerio         339 SSGIGKTELAKQVARYMHKDIK-------KGFIRMDMSEFQEKHEVAKFIGSPPGYVGHD 

E. caballus      351 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYIGHE 

G. fortis        276 SSGIGKTELAKQTAKYIHKDIK-------KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE 

G. gorilla       382 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE 

M. musculus      352 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYIGHE 

N. rachovii      362 SSGIGKTELAKQVARYMHKDIK-------KGFIRMDMSEFQEKHEVAKFIGSPPGYVGHE 

R. norvegicus    352 SSGIGKTELAKQTAKYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYIGHE 

S. scrofa        349 SSGIGKTELAKQTARYMHKDAK-------KGFIRLDMSEFQERHEVAKFIGSPPGYVGHE 

T. septentrional 334 SSGIGKTELAKQLAAYIHRNKS-------DSFIRLDMSEYQGKHEVAKLIGAPPGYVGHD 

T. papuae        288 SSGVGKTELAKQVAQYLYKDNK-------KSFIRIDMSEYQEKHEVAKFIGSPPGYVGHQ 

X. laevis        331 SSGIGKTELAKQTARYLHKDVK-------KGFIRMDMSEFQEKHEVSRGAVPPCVSLTAQ 

M. brevicolis    195 SSGVGKTELAKRIAQYIHDDESPRVPASFEGFVRLDMSEFQEKHEVSKLIGSPAGYVGHE 

consensus        601 SSGiGKTELAKqtAkYmhkdak       kgFiRlDMSEfQerHEVakfigsPpgyvghe 

 

 

H. sapiens       435 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

A. carolinensis  572 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

B. taurus        405 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

C. jacchus       435 EGGQLTKKLRQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

C. lupus         411 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

C. hircus        405 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

D. rerio         392 EGGQLTKQLKQSPSAVVLFDEVEKAHPDVLTVMLQLFDEGRLTDGKGKTIECKDAIFIMT 

E. caballus      404 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

G. fortis        329 EGGQLTKKLRQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

G. gorilla       435 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

M. musculus      405 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

N. rachovii      415 EGGQLTKLLRACPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIECKDAIFIMT 

R. norvegicus    405 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

S. scrofa        402 EGGQLTKKLKQCPNAVVLFDEVDKAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMT 

T. septentrional 387 DGGQLTKLLKKNPSAVVLFDEVDKAHPDVLTVLLQLFDEGRLTDGKGKTIECKNAIFIMT 

T. papuae        341 QGGQLTKSLTECPNAVVLFDEVEKAHPDVLTIMLQLFDEGRLTDGMGKTVDCKEAIFIMT 

X. laevis        384 IKGKLPKCFLQSHDRESL----TAANQDQSKTSLPLADDW-LGGHRSGRFENLPGPFILP 

M. brevicolis    255 DGGVLTNALSKCKNAVVLFDEVEKAHPDVLTVLLQLFDEGRITDGRGQTVECKDAVFIMT 

consensus        661 egGqLtkklkqcpnavvLfdevdkAhpDvltimLqLfDegrltdgkgktidckdaiFImt 
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495
632
465
495
471
465
452
464
389
495
465
475
465
462
447
401
439
315
721

550
687
520
550
526
520
507
519
444
550
520
530
520
517
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456
495
373
781

610
747
580
610
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580
567
579
504
610
580
590
580
577
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555
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841

NLGDVQESDKITISKNFKENVIRPIL
NLGDVQE§DKITISKNFKENVIRPIL
NLGDVQESDKITISKNFKENVIRPIL
NLEDVORSEN I T SEFKEGVIRPIL
NLGDVQENDKITISKNFKENVIRPIL
NLEDVOMEDK I TI SKPFKEQVIRPIL

NLGDVQESDKITISKNFKBNVIRPIL
NLGDVOMSDKITISKNFKENVIRPIL
NLEDVORS DB IT SREFKE@VIRPIL
NLGDVQESDKITISKNFKENVIRPIL

SIE RIFLN - HISWAN - - T'T DI N(@E Pjol HIE IS S INJNA 0 o\ y=Bns
SN - - THERT TISKRFKERVVEPIL

- -BVIEER Efe A TCARRLI TFDSPLTRIVY§SETSFOINE

snvas delaghalglrgealemsr nriae nlgdvgisdkitiSknFKenVirPIL

KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL
KEHFRRDEFLGRINEIVYFLPFCHSELIQLVNKE LEFWAKRAKREN T TLHWDREVEDVL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL
KAHFRRDEFLGRINEIVYFLPFCHSELEOLVERE LEEwAKRAKORHENT TLLWEREVEEHL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKRENTI TL@WDREVEDVL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHENITLLWDREVADVL
KAHFRRDEFLGRINEIVYFLPFCHSELBOLVEKE LGrwAKRAKORHET T1@WDREVEDEL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHENITLLWDREVADVL
KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHENITLLWDREVADVL

KBHFRRDEFLGRINEIVYFLPFEEAEL IELVERE LESIWAKRAKERHY T ELE
KIRHBRR DE FEGR IE T VY FLPFIEE LHO T VIERE L WEEKAEQKHEIHL

KaHfrRDEF1GRIneiVYF1PFchsEligLvnkELnfWakrAkgrHnItLlWdreVadvL

VDGYNVHYGARS IKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP
ADGYNEHYGARSIKHEVERRVVNQLAAAYEQORL L PRGCTLR IAVED SEREL L < INIBE PiNE
VEGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLESPELESE
VDGYNVHYGARS IKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP
VDGYNVHYGARS IKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP
VEGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP

ADGYRBVHYGARSIKHEVE RRVVNQLAA:EE@
L

ADGYNVRYGARS IKHEFERGVVERLAA

vdgynvhyGARSikheverrvVvnglAaayEgqdllpggctlritvedsdkgllkspelpsp









H. sapiens       495 SNVAS--DEIAQHALQLRQEALEMSR-NRIAE--NLGDVQISDKITISKNFKENVIRPIL 

A. carolinensis  632 SNVAS--DEIAQHALQLRQEAMEMSR-KRIAE--KLDDVQMTDKITISKHFKEKVIRPIL 

B. taurus        465 SNVAS--DEIAQHALQLRQEALEMSR-NRIAE--NLGDVQISDKITISKNFKENVIRPIL 

C. jacchus       495 SNVAS--DEIAQHALQLRQEALEMSR-NRIAE--NLGDVQISDKITISKNFKENVIRPIL 

C. lupus         471 SNVAS--DEIAQHALQLRQEALEMSH-NRIAE--NLGDVQINDKITISKNFKENVIRPIL 

C. hircus        465 SNVAS--DEIAQHALQLRQEALEMSR-NRIAE--NLGDVQISDKITISKNFKENVIRPIL 

D. rerio         452 SNAAS--DEIAQHALQLRQEAQEQSR-RRLAE--NLDDVQKSENITISNTFKEQVIRPIL 

E. caballus      464 SNVAS--DEIAQHALQLRQEALEMSH-NRIAE--NLGDVQINDKITISKNFKENVIRPIL 

G. fortis        389 SNVAS--EEIAQHALQLRQEAMEMSK-KRIAE--NLEDVQMTDKITISKQFKEKVIRPIL 

G. gorilla       495 SNVAS--DEIAQHALQLRQEALEMSR-NRIAE--NLGDVQISDKITISKNFKDNVIRPIL 

M. musculus      465 SNVAS--DEIAQHALQLRQEALEMSR-NRIAE--NLGDVQMSDKITISKNFKENVIRPIL 

N. rachovii      475 SNVAS--EEIAQHGLQLRQEAEAISR-RKLAD--NLEDVQKSDDIKISRQFKETVIRPIL 

R. norvegicus    465 SNVAS--DEIAQHALQLRQEALEMSR-NRIAE--NLGDVQISDKITISKNFKENVIRPIL 

S. scrofa        462 SNVAS--DEIAQHALQLRQEALEMSR-NRIAE--NLGDVQSGDKITISKNFKENVIRPIL 

T. septentrional 447 SNLGS--EEIAEHAIQLRSEAERLLN-HRLAN--TTDENQEPEHIEISRNFKDQVVRPIL 

T. papuae        401 SNLAA--EEIASHALKLRKETADMVE-KRLSN--TLEDLNEAENVTISKKFKETVVQPIL 

X. laevis        439 PPKGPAWASIVTQSLVQPIS-ILIDL-GNQIH--FNYDIQASEKITISKQFKENVIRPIL 

M. brevicolis    315 SNLAS--DVIAQHAWELRQATCARRLITRFDSPLTRIVYQSETSFQLSREFKQHVIRPIL 

consensus        721 snvas  deIaqhalqlrqealemsr nriae  nlgdvqisdkitiSknFKenVirPIL 

 

 

H. sapiens       550 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

A. carolinensis  687 KGHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELSFWAKKAKARHNITLVWDREVMDVL 

B. taurus        520 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

C. jacchus       550 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

C. lupus         526 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

C. hircus        520 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

D. rerio         507 KAHFRRDEFLGRINEIVYFLPFCHSELLQLVSRELHYWAKKAKQRHNITLLWERPVLELL 

E. caballus      519 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

G. fortis        444 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKKAKARHNITLQWDREVMDVL 

G. gorilla       550 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

M. musculus      520 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

N. rachovii      530 KAHFRRDEFLGRINEIVYFLPFCHSELLQLVSKELSFWAKKAKQRHDITLQWDRPVLDLL 

R. norvegicus    520 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

S. scrofa        517 KAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNFWAKRAKQRHNITLLWDREVADVL 

T. septentrional 502 KSHFRRDEFLGRINEIVYFLPFSRAELIELVARELKIWAKRAKERHMIELKWDREVLSVL 

T. papuae        456 KRHLKRDEFIGRITEIVYFLPFSRPELLQLVTRELEFWKMKALQKHKIHLTWDQNVLEVL 

X. laevis        495 KAHFRRDEFLGRINEIVYFLPFCRSELSQLVRKELNSWAKKAKQRHSINLMWDREVIDVL 

M. brevicolis    373 KRHFQRDEFLGRIDQTVYFTPFTDAEQRDLIRMELDNWAVKAAERHNIELSWSDAVYSVL 

consensus        781 KaHfrRDEFlGRIneiVYFlPFchsEliqLvnkELnfWakrAkqrHnItLlWdreVadvL 

 

 

H. sapiens       610 VDGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP 

A. carolinensis  747 ADGYNLHYGARSIKHEVERRVVNQLAAAYEQELLPRGCTLRIAVDDSERPLLKAKDGPAL 

B. taurus        580 VEGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLRSPELSSS 

C. jacchus       610 VDGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP 

C. lupus         586 VDGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP 

C. hircus        580 VEGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP 

D. rerio         567 VKGYNLHYGARSIKHEVERRVVNQLAAAFEQELLPKGCTLRLTVDR-------------- 

E. caballus      579 VDGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP 

G. fortis        504 ADGYNLHYGARSIKHEVERRVVNQLAAAYEQELLPRGCTLRIIVEDSDKQLLKTTEGSSP 

G. gorilla       610 VDGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP 

M. musculus      580 VDGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKHLLKSPELPSP 

N. rachovii      590 AGGYNLHYGARSIKHEVERRVVNQLAAAYEQELLPKGCTLRLCVQS-------------- 

R. norvegicus    580 VDGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPGGCTLRITVEDSDKQLLKSPELPSP 

S. scrofa        577 VDGYNVHYGARSIKHEVERRVVNQLAAAYEQDLLPEGCCLRISVEDSDAQLLTGPELPPP 

T. septentrional 562 ADGYDVHYGARSIKYEVERRVVNQLAAAHERGELGKGCCVLLKAKWHENGASITISV--- 

T. papuae        516 ADGYNVRYGARSIKHEIERQVVSKLAAAHERSLINDGSEVRISATLPPGE---------- 

X. laevis        555 ADGYNIHYGARSIKHEVERRVVNQLAAAYEQDLLPHGCTLRITVEDSDRRLMKDKDGNVE 

M. brevicolis    433 ASEFDIHFGARSLQHAIDQLVINRIAMVHEKVRIGR-CAGRG------------------ 

consensus        841 vdgynvhyGARSikheverrVvnqlAaayEqdllpggctlritvedsdkqllkspelpsp 
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