Supplementary Table 2. The amino acid sequences of SEPP1 (aka SEPP1a) in vertebrate species included in this study and closely related species (fish). The total Sec (U) and the Sec content upstream and including the APOER2 binding site (E-CQC----A; shaded in yellow) within the C-terminal domain (SEPP1←APOER2), and the region downstream of the APOER2 binding site (SEPP1APOER2→) are also shown.
	Se requirements
	Species
	Amino acid sequence
	TotalSec
	SEPP1 ←APOER2
	SEPP1APOER2→

	Known Se requirements
	Human
	MWRSLGLALALCLLPSGGTESQDQSSLCKQPPAWSIRDQDPMLNSNGSVTVVALLQASUYLCILQASKLEDLRVKLKKEGYSNISYIVVNHQGISSRLKYTHLKNKVSEHIPVYQQEENQ
TDVWTLLNGSKDDFLIYDRCGRLVYHLGLPFSFLTFPYVEEAIKIAYCEKKCGNCSLTTL
KDEDFCKRVSLATVDKTVETPSPHYHHEHHHNHGHQHLGSSELSENQQPGAPNAPTHPAP
PGLHHHHKHKGQHRQGHPENRDMPASEDLQDLQKKLCRKRCINQLLCKLPTDSELAPRSU
CCHCRHLIFEKTGSAITUQCKENLPSLCSUQGLRAEENITESCQURLPPAAUQISQQLIP
TEASASURUKNQAKKUEUPSN
	10
	4
	5

	
	Mouse
	MWRSLGLALALCLLPYGGAESQGQSSACYKAPEWYIGDQNPMLNSEGKVTVVALLQASUY
LCLLQASRLEDLRIKLESQGYFNISYIVVNHQGSPSQLKHSHLKKQVSEHIAVYRQEEDG
IDVWTLLNGNKDDFLIYDRCGRLVYHLGLPYSFLTFPYVEEAIKIAYCEERCGNCNLTSL
EDEDFCKTVTSATANKTAEPSEAHSHHKHHNKHGQEHLGSSKPSENQQPGPSETTLPPSG
LHHHHRHRGQHRQGHLESUDTTASEGLHLSLAQRKLURRGCINQLLCKLSKESEAAPSSC
CCHCRHLIFEKSGSAIAUQCAENLPSLCSUQGLFAEEKVTESCQCRSPPAAUQNQPMNPM
EANPNUSUDNQTRKUKUHSN
	10
	4
	5

	
	Rat
	MWRSLGLALALCLLPYGGAESQGQSPACKQAPPWNIGDQNPMLNSXGTVTVVALQASUYL
CLLQASRLEDLRIKLENQGYFNISYIVVNHQGSPSQLKHAHLKKQVSDHIAVYRQDEHQT
DVWTLLNGNKDDFLIYDRCGRLVYHLGLPYSFLTFPYVEEAIKIAYCEKRCGNCSFTSLE
DEAFCKNVSSATASKTTEPSEEHNHHKHHDKHGHEHLGSSKPSENQQPGALDVETSLPPS
GLHHHHHHHKHKGQHRQGHLESUDMGASEGLQLSLAQRKLURRGCINQLLCKLSEESGAA
TSSCCCHCRHLIFEKSGSAITUQCAENLPSLCSUQGLFAEEKVIESCQCRSPPAAUHSQH
VSPTEASPNUSUNNKTKKUKUNLN
	10
	4
	5

	
	Guinea pig
	MWRSLGLALALCLLPGGGTQSQSKSSYCEQPPPWSIGDQNPMQNATGTVTVVALLDASUY
VCILQASRFEDLRVKLKLEGYSNISYIIVNGPGADARSQYLYLKKHVSDHISVYQQEQHQ
PDIWSRLKGNKDDILIYDRCGRLAYHLRMPYSFLSFPYVEQAIKIVYCVEKCGNCSLKNL
EDDDFCKNVSLAAVTTEAPQKHHHRQIHPPKRGHPYLGSREPEAPDNPVQSLPLGLHNLH
RGQPRQVHSPSUDMVPGEGFQPSPQLRKLCPKGCKTQVLCKPPKNSHSAPSSCCCHCRHL
VFEQPGSSVTCQCAENLPSLCSCEGLFGEEKVIESCQCRLPLAPUQVSPQQKPTETNPNU
SUKNMAQKUKUPSN
	7
	1
	5

	
	Pig
	MWRGLGLALALCLLSWGGTESQGKSSFCEQPPGWSIKDQDPMLNSYGSVTVVALLQASUY
LCILQASRLEDLRVKLEKEGYSNISYIVVNHQGIASQLKYVYLKSKVSEHIPVYQQEENQ
TDVWTLLNGNKDDFLIYDRCGLLVYHLGLPYSFLTFPYVEEAIKTVYCENKCGNCSLKTL
KDEDFCKNVYLATEEKTTEAPQPHHHHDHHHHRHHHHHHGHQHLGNGHLSEHPKPEAPDT
PEQPPPSGLHHHHGHKGHQRQGHSENUDMPAGSESLQLSLPQKKLURRGCISQLLCKFPK
NSESALRSUCUHCRHLIFEKTESAVTUQCGENLPSLCSUQGLLAEENVIESUQURLPPAA
UQASQQLNPAEASTKUSUKNKAGRUKUPSN
	14
	8
	5

	
	Cow
	MWRGLGLALALCLLLTGGTESQGQSSYCKQPPPWSIKDQDPMLNSYGSVTVVALLQASUY
LCILQASRLEDLRVKLEKEGYSNISYVVVNHQGISSRLKYVHLKNKVSEHIPVYQQEENQ
PDVWTLLNGNKDDFLIYDRCGRLVYHLGLPYSFLTFTYVEDSIKTVYCEDKCGNCSLKAL
EDEDVCKNVFLATKEKTAEASQRHHHPHPHSHPHPHPHPHPHPHPHPHHGHQLHENAHLS
ESPKPDTPDTPENPPPSGLHHHHHRHKGPQRQGHSDNCDTPVGSESLQPSLPQKKLURKR
CINQLLUQFPKDSESALSSCCCHCRHLVFEKTGSAITUQCTEKLPSLCSUQGLLAEENVI
ESUQURLPPAAUQAAGQQLNPTEASTKUSUKNKAKMUKUPSN
	12
	6
	5

	
	Dog
	MWRSLGLALALCLLPWGGAESQGQSSFCKQPPAWSIRDQNPMLNSSGSVTVVALLQASUY
LCILQASRLEDLRVKLEKEGFLNISYVVVNHQGLSSQLKYMYLKNKVSEHIPVYQQEENQ
TDVWTLLNGKKDDFLIYDRCGRLVYHLGLPYSFLTFPYVEEAIKRAYCEEKCGNCSLTVL
EDEEVCKMVSSGTVESTTEAPQPHPHDHHLHHHHHHHHKHWHRLMPHGNDELSENQQPEE
PDVSEHPAPQGLHRHHKHKDHQRQGHPDNUDMPAGSESLQLSVPQNQLURKGCRNQLLCK
LPRDSGLAPSSUCUHURHLIFEKTGSAITUQCKETLPSLCSUQGLWAEENVIESUQURWP
PAAUQASQQLRPTEASTNUSUKYKTKMUKULTY
	15
	9
	5

	
	Horse
	MWRSLGLALALCLLPWGGTESQGQSSFCKQPPAWSIRDQDPMLNSYGSVTVVALLQASUY
LCLLQASRLEDLRVKLEKEGYSNISYVVVNHQEISARLKYIHLKNKVSEYIAVYQQEENQ
TDIWTLLNGSKDDFLIYDRCGRLVYHLGLPYSFLTFPYVEEAIKIAYCEKKCGNCSLMTL
EDEDFCKTLSLATVEKTTEDSQPHHHHHHQHHHKHGHQHVGNSQLSENQQPEATGAPEHP
PPPGLHHHHKHKGQQRRGHPENUDMPGGESLQLSLPQKKLUQKGCINQLLCKMPKDSKLA
PSSUCUHCRHLIFENTRSAITUQCTENLPSLCSUQGLWAEENVIESCQURLPPAAUQPSQ
QLKPTEASTNUSUKYKAAMUKUPSN
	13
	7
	5

	
	Sheep**
	MWRGLGLALALCLLLTGGTESQGQSSYCKQPPAWSIKDQDPMLNSYGSVTVVALLQASUYLCILQASRLEDLRVKLEKEGYSNISYVVVNHQEISSRLKYAHLKNKVSEHIPVYQQEEDQPDVWTLLNGNKDDFLIYDRCGRLVYHLGLPYSFLTFTYVEDSIKTVYCEDKCGNCSLKTQEDEDFCKNVSLATRRKQLRLHSDITITWTPAGTGPEFPGRPTRPHHHHHRHKGHQRQGHSDNCDTPVGSENLQLSLPQKKLURKRCINQLLUQFPKDSESALSSCCCHCRHLVFEKTGSAITUQCTENLPSLCSUQGLLAEENVIESUQURLPPAAUQAAGQQLNPTEASTKUSUKNKAKMUKUPSN
	12
	6
	5

	
	Zebrafish
	MWKALSLTLALCLLVGCSAESETEGARCKLPPEWKVGDVEPMKNALGQVTVVAYLQASUL
FCLEQASKLNDLLLKLEKQGYPNIAYMVVNNREERSQRLHHLLQERLLNITLYAQDLSQP
DAWQAVNAEKDDILVYDRCGRLTYHLSLPYTILIHPHVEEAIKHTYCDRICGECSLESSA
QLEECKKATEEVNKPVEEEPRQDHGHHEQGHHEHQGEAERHRHGHHHPHHHHHHHRGQQQ
VDVDQQVLSQVDFGQVAVETPMMKRPUAKHSRUKVQYSUQQGADSPVASUCUHURQLFGG
EGNGRVAGLUHCDEPLPASUPUQGLKEQDNHIKETUQURPAPPAEUELSQPTUVUPAGDA
TUGURKK
	17
	11
	5

	
	Rainbow trout*
	MMWVGLSLLLALCLLPGGGTESEGEGTRCKQPPGWSIGEVEPMKEVMGQVTVVALLQASU
LFCLVQASLLDGLRLKLEGQGLENVTYMVVNHQGEQAQRLHTLLRQKLSENITLYKQQPK
QEDVWQTLAGEKDDFLIYDRCGRLTYHISLPYSILGTPYVENAIKETYCTRVCGDCTYES
KEIPAECNRTVEAKPEGEEKPVTGRETTHGGHGHHHHGHGHNGNRHGHNGNRHGHDHHGE
RGMGRGHGRDHGAERQHQHDTEGLQHGQAHGQLHVGQEHMGQQAVQLGQMPQEGQRGHIM
QNPUVKGKSRUKAEHSUQWKEGSDLSPSSKASUCUHURRLFGDGVSNEPIGLUHCDEALP
ASUQUQGLIGLRETUQURSSLADUQQPQPVMUAUPLGVESUGUGLL
	17
	11
	5

	
	Channel catfish**
	MWRSLSLTLLAALVVGCRGESETDGARCKPAAVWKIGDVEPLKDSLGRVTVVSFLQASUWFCLSQATRLEELRQKLEDAGFVNITYMVVNSQDENSLRVHSLLKKKLSDNITLYKQNPEEPNVWSMAKAEKDDFQIYDRCGRLTHHLSMPYTILSQPHVEEAIRNAYCAAVCGECELERSDQLEECNKTKEEKTEETPKTEEEDHHHHQHHHHHGHHEGHHHRGHHHGHHPHDGVETRGGSNQQHGHEGQVQVQRSQVDLGQAHVGQIDLGQVGINQQVMRRPUASRUKFQFMCQQGALSDPSSUCUHURRLIGLHLNERPLUQCDEPLAASCLUQGLLTDQNNMETUQURPAHLGDUQPAQPIUAUPAGISQUEUQVI
	15
	8
	5

	Unknown Se requirements
	Medaka (Oryzias latipes)
	MLRLCSALPALLWASLSVLSAEGDSNASKICKPAPYWDIEGHVPMQEHLGNVVVVALLKATUEFCLTQASKIGNLRDKLNRNNITEVSFMIVNELEALSQTMHWKLKKKAPTGVPVYQQSSLQKDVWEILDGDKDDFLIYDRCGLLTFHIVLPNSFLQNADVENAITATYTQDICNCSGNSTLSGGGNNFTRNSSQSHSGSPAGEEHQHQHPHHGHHGHNHGDNHGLHPRGFGHGHDHRHGHHHRHHHGRAETRLQEHQHHASSDQMQHAVQLEQIGQEVVGAPVRPUVQETARUKTKFTUHMVAGSENEASUCUHURRLFGHAGSEQPLGLUHCQEELPASUQCRGLTGELANTVIESUQURSPPAAUQQPQPAQUAUAPGAASUAUEQL
	16
	10
	5

	
	Atlantic salmon (Salmo salar)
	MKAGLSLLLALCLLPGGGAESEGEGTRCKPPAGWSIGEVEPMKGVMGQVTVVALLQASULFCLVQASLLDELRLKLEGQGLDNVTYMVVNHQGDQAQHLHTLLSQKLSENIILYKQEPKQADVWQALAGKKDDFLIYDRCGRLTHHIFLPFSILGTPYVENAIKETYCQSICGDCTYESTEIPAECNRMVEVKPEGEEKPVTGGDTPHGGRGHHHHGNGHGHHSKSHGHGHHGESEVGRDHGRGHGVEQQQHQHGAEGLHHGQAHGQLHVGQEEGHIMQRPUVKGRARUKAELSUHLKEGSDISPSSKVSUCUHURGLFGNGVSNEPIGLUHCDEALPASUQUQGLMGDSTNHIRETUQURSPPADUQQPPPVMUAUPLVESUGUGQL
	17
	11
	5

	
	Tilapia* (Oreochromis niloticus)
	MWAGLSLLLTLCLLHGGGAESEGGGPRCQLPSDWRIGDVEPMKGSVGRVTVVALLQASUL
FCLVQASSRLDGLQQKLERQGLKNVVYMVVNHQGEQSRHLHPLLEAKLSKNIILYKQDGH
QPDVWQTLAGEKDDFFIYDRCGRLTYRISLPYSIIGEGHIEKAIKDTYCKRLCGDCTHES
AEIPEECKDNAGVQPDVPAEQDDTRHDHHHGHGHGHHHGHGHHHGHGHGHHGDNQDVHPH
GHGSDHNNGHHHRNHDGADQTQHGVRPHGHFHEGDMPQTQHHFDLGQIPQEVHNQQVAQE
AHAVIERPULSRKNRUKLKYNUQGLTGSDNEIKSSUCUHURRLFGEAGSEQPVGLUHCDE
ALPTSURUHGLIGDAVNDVRETUQURLPHAAUQEPQPAQUAUPPGVVSUGUEQL
	17
	11
	5

	
	Common carp**
(Cyprinus carpio)
	MWKALSLTLALCLLVGCSAESETDGARCKLPPVWKIGEEEPMKNALGHVTVVAYLQASULFCLEQASKLNDLLLKFENQGYVNINYMVVNNRDERSQQLHHLLKERLMNITLYAQDLSQPDVWQAVNVEKDDILVYDRCGRLTYHLSLPYTILSHPHVMLAQVDFGQAAIEPPVMKRPUAKHTRUKVQYSUQQGADASATSUCUHURQLFDDSNGHVAGLUHCEGALPASURUQGLKEDNHIRETUQURPAPPAEUELSQKTUAUPAGDASUVUKEK
	17
	11
	5

	
	Tetraodon** (Tetraodon nigroviridis)
	MRACLGLLLTLCMLHGGGAESDGDGPRCQLPPTWKIGDLEPMTGAMGRVTVVALLDASULFCLVQASRMDSLRQKLENQGLRDVVYMVVNHQGAQARGLHAMLAQRLSEHISLHRQDEALADVWQTLGGNKDDFFIYDRCGRLTHRISLPYAVIGHGHVEKAVKDTYCSSLCGECTHETTETQQECTPKTDTQPQEDTRHECHHRHHQGHQHHGDGHRDHGDNQCTHTQGSGPGHGHGHHGGQGHHQGHDQAGGVAQRPDHLELGQAQHDAAAAKPUESKRUKFQFSUQWTEASDPDASPKASUCUHURRLFGSVGSERPAGLURCSEALPASUQUHGPMADRADARETUQURSPLAVUQQPQPAPUAUPQGANUGUEQV
	17
	11
	5

	
	Fugu**
(Takifugu rubripes)
	MRACLGLLLALCMLHGGGAESEGDGPRCQLPPVWKIGDLEPMKEAMGRVTVVALLESSULFCVVQASRMDSLRQRLENQGLRDVVYMVVSHQGAHAPGLHAMLAQKLTEHISLYKQDEALPDVWQTLGGNNNDFFIYDRCGRLTHRISLPYSIIGHGHVERAVKDTYCNSLCGECTHETTETLQECTPKTSALPDNGVAPGAEETGHECHHHGRQHHGDGHRDHGDSQCTHTRGSGRGHGHHHGHGGQGQHEGRVHMGDIPQRPDHLDLGQAQQHDAAATRPUESKRUKAQFSUQWAEASDTGAFPKASUCUHURRLFGDVVGEEPVGLUHCSEALPASUQURGPTGDAVNAVRETUQURSPLAVUQQPQPAQUAUPQGVNUGUEQV
	17
	11
	5

	
	Cave fish* (Astyanax mexicanus)
	MWAGLSVALALCVLAGCSAESDGDGARCKPPAVWKIGDVEPLKDSLGQVTVVAFLQASUL
FCLVQAAKLDSLRLKLEKAGYANITYLVVNSQDENSRRLHSLLEQRLSANITLYGQEPDA
QDIWQIANVMKDDFQIYDRCGRLTHHLSLPYTILSGPHVEEAIRNTYCDRTCGECSMEDH
GGQQRGHHDHEGGSHHQHGHQGQVVISQVQRGQVVHRHTDMGQLGLRHIDLGQVAQEAGN
PQVMNQPUAKRSRCKIQYTUQQGGLSQTTSUCUHURRLIGSQSEEPAALUHCEEPLAASU
HUQGLAAGDNNVRETUQURSASTADUQLPQPSUNUPAGSSVUEUQVV 
	16
	10
	5

	
	Stickleback
(Gasterosteus aculeatus)
	MWAYLSLLVALCLLRGGGAESVGGGPHCQLPSPWRIGEVEPMQGTMGRVTVVALLQASUL
FCLVQASRMDGLRQKLESQGLKDVAYMVVNQQGEQARRLHPMLAQRLSVNIDLYKQDEQQ
PDVWKTLGGDKDDFLVYDRCGRLTHHIALPYSIIGQGHVESAIKDAYCKRTCGDCVHESA
TTPEECVEKAVAQPDADAPPVVEDNGGGGGHHGHHHHGHGHHRGHHHGHHHGHHHGGDHG
AGQQAVVHQEHERDGGASHGQHNSALDQMQQQAHIPQMPHGAQAAPVRPUVEENAKUKSK
HSUKLTAGSDNEASLKLSUCCHURRLFGEVGSEQPLGLUHCDEALPASUQUHGL
TDGVPNNVRETUQCRSPPAAUQQPEPAPUAUAAGVSUGUEQL
	15
	9
	5


*Sequence obtained at ensemble.org then searched for Sec and SECIS elements using http://seblastian.crg.es/
**Sequences obtained from Lobanov et al. (2008).
[bookmark: _GoBack]Abbreviations; SEPP1←APOER2, Sec residues in the C-terminal domain of full length SEPP1in and upstream of the APOER2 binding site (E-CQC----A; in fish may range between E-CQC--A to E-CQC-----A); SEPP1APOER2→, Sec residues in full length SEPP1upstream of the APOER2 binding site.
