SUPPLEMENTARY MATERIAL 3
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CO_l NTPRRSNLRKASVAILKOWLLDHVSNPYPTDIEKDALAQATDLNVSQVNNWEFINARRRILQPL
CO_2 RSKORPNLSREVVEVLKNWLFAHSSRPYPSDVEKTAMMAETGISLLQLNNWEFINARRRLLQKE
Mb_1 NTGCRNNMPHEVTSRLKEWFFAHTSHPY PSEQKKRELASOCDLTLOQINNWFINARRRLLNR!
Mb_2 SRHCTKRFASSSIDTLKEWLFAHTDRPY PTDQDKTELMOOTGLDLMQT NNWF INARRRLLVKY
Aq_TALE KCKKREKTSPASOKLLKEWLFSHSRCPYPTEDDKQNLCRMTGLSLOQLNNWFINARRRT LPOK
. Dm_ch NQKKRCGIFPKVATNILRAWLFQHLTHPYPSEDOKKQLAQDTGLTILQVNNWEFINARRRIVQPM
Meis  nv MEIs SOKKRGIFPKAATN IMKAWLFQHLTHPYPSEEQOKRS LAOETGLT I LOVNNWFINARRRIVQPM
Co_PBC-like SRKRRINLSREAQQVLNDWFLAHTEHPYPSESEKEQLADOTNLTMRQISTWFANKRNROAQD- | TALE
PBC Dm_Exd ARRKRRNFSKOASETLNEYFYSHLSNPYPSEEAKEELARKCGITVSQVSNWFCNKRTRYKKN T
Nv_PBX ARRKRRNFSKOATETLNEYFYSHLSNPYPSEEAKEELARKCNISVAQI SNWFGNKRTRYKKN T
.. Dm Vis LRKRRGNLPKS SVKILKRWLYEHRYNAYPSDAEKF TLSOEANLTVLQVCNWFINARRRILPEM
T9if  nv rgif PKRRRGNLPKDSVNVLRLWLWEHRFNAYPSEAEKQYLSKAANLSVLQVCNWF INARRRTLPDM
Dm_Ara LAARRKNATRESTATLKAWLNEHKKNPYPTKGEKIMLAT I TKMTLTQVS TWFANARRRLKKEN
Irx ~ Nv_Irx LAARRKNATRETTS TLKAWLFEHRKNPYPTKGEKIMLAT LTKMTLTQVS TWFANARRRLKKEN
Aq_Irxa SAAGSTTRRMRNTAVLVKWIEDHOSNPYPTKAEKQYLAYYSGMNMTQLS TWFANARRRIKKT
Aq_Six1/2 EETSYCFKEKSRVVLROWY--~TKNAYPSPREKRQLAEQTGLTT TQVSNWFKNRRORDRA
Dm_Six1 EETSYCFKEKSRSVLRDWY---SHNPYPSPREKRDLAEATGLTT TQVSNWFKNRRORDRA
Six  Nv_Six12 EETSYCFKEKSRNILREWY---SHNPYPSPREKRELAECTGLTTTQVSNWFKNRRORDRA A
Dm_Six3 EQKTHCFKERTRSLLREWY---LODPYPNPTKKRELAKATGLNPTQVCNWFKNRRORDRAAA
Nv_Six36 EQKTHCFKERTRSLLREWY---LODPYPNPTKKRELAQATGLT PTQVCNWFKNRRORDRAAA
Co_8 MRS FRLKKSSEQVRVLEAFF---REFPKPRKYQVIALCNDTGLLHTEVRNWFRNRRLKDAKLR
Co_7 KKKSKSELDEKQLRRLNRAF---NEDSRPDDEQLAATAAKVGLSEEEVY SWFKAQRKLTRQSN
Co 5 KTRRRTTITLEQLCGMLEEAF---NRNNLPDCFORTEVSRTTGLSERVIRIWFONRRAKORRSE
Co_4 SKRRRTQTSEQQVRELEMLF - --DVDPWPSAEDKT ALSRRLELS FOSVQVWFONRRARAKROD
Nv_POU4 KKRKRTSIGAAEKRSLEAYF-—--AMNPRPSSDKIASTAEKLDLSKNVVRVAFCNOROKKKRMK
Nv_POU1 RRKRRTTICGLAAKEALENHF---MKOTKPSSPEIVRIADCLRLDKEVVRVWFCNRROREKRVK
Aq_Poul HRKRRTTICMSAKERLEQHF---0VOPKPSS SDITKVADSLNLDKEVIRVWFCNRROREKRVR
POU  aq pouvr KRKKRVVYTPHALS LNKYF---LKEPRPNROT TEMVAEELDLLPEEVRVWFCNKROKYKTSN
Dm_Nub RRKKRTSTETTIRGALEKAF---LANQKPTSEE T TQLADRLSMEKEVVRVWFCNRROKEKRI N
Dm_vvl KRKKRTS TEVSVKGALEQHF--~HKOPKPSAQE I TS LADS LOLEKEVVRVWFCNRROKEKRMT
Nv_Isi PTRVRTVLNEKQLHTLRTCY--~NANPRPDAMMKEQLVEMTGLS PRVIRVWFONKRCKDKKKN
Dm_Lmx PKRPRTILNTOQRRAFKASF---EVSPKPCRKVRENLAKDTGLS LRTVQVWFONORAKVKKIC
Nv_Lmx PKRPRTTLTSOQRKVFKSAF---EISSKPCRKVREELSRETGLSVRVVQVWFQNORAKVQKSY
LM NV LIM SKRARTFISNDQLAFLKVAY---ASSPKTTLRDRERTAKETGLDMRVVQVWFQNRRAKDKRLS
Aq Linll KGKTRTS TN PKQLIVLQATY - - ~EKEPRPSRAMREDLAAQTGLTAKVIQVWFQONRRSKDKKD
Aq_Lim3 OKRPRTTTSOKQLDLLKTAY---CVSPKPSRHVRQELS DKTGLDMRVVOVWFONKRAKDKRTK
Dme_Liml SKRPRTTTKAKQLEVLKTAF---NOTPKPTRH TREQLAKE TGLPMRV IQVWFONKRSKERRMK
Dm_Lim3 NKRPRTTITAKQLETLKTAY-~--NNSPKPARHVREQLSODTGLDMRVVQVWFONRRAKEKRLK | non-
Aq_050d PKRTRTAYSNSQLDOLELIF---ATTHYPDVE TREDLSRRLGIREDRIQUWFONRRARFRKOE | 1o £
Aq_Q50b TKKKRMTYTKQQKDALESYF~-~Y0ODSYPDTOARENMSEALGITPEKVQVWFQNRR A KCRKRE
Aq_Q50c PKKTRTOFSPKQLVYLEECF--~LKNRFPSAKERES IAEELDLTTOH IQVWFQNRRAKHRRKS
Aq_050a RKRNRTVYSTDQLKOLEDSF---KANPYPDKLMRDNLAEELDMSEKKVNVWFONRRVKLKK
Co_paired-like STNKRYFLSDQLELLESFY~---DONKFPKPSDEEALAAKMDESRARTQOWFRNRRAKERRTO
Prd- Nv_dmbx SQITRTRFTPYQTQVLNETF---SSSAYIDASTCGQLARLLGISSRS IQTWFKNKRYKLRIQA
like Dm_otp OKRHRTRFTPAQLNELERCF---SKTHYPDT FMREEIAMRIGLTESRVQVWFONRRAKWKKRK
Nv_otp OKRHRTRFTPAQLNELERCF---ARTHYPDVFMREELAARIGLTESRVQVWFONRRAKWKKRK
Dm_repo KKKTRTTFTAYQLEELERAF---ERAPYPDVFAREELATKLNLSESRVQVWFQNRRAKIRKHE
Dm_rx HRRNRTTFTTYQLHELERAF---EKSHYPDVY SREELAMKVN LPEVRVQVWFQNRR AKWRROE
Dm_ey LQRNRTSFTNDQIDSLEKEF---ERTHYPDVFARERLACKIGLPEARIQVWF SNRRAKWRREE
Nv_PAXC LRRNRTTFTPDOLEMLEKEF -~ -EKSHYPDVATREELANKI DMSEARVQVWF SNRRAKWRRHO
Nv_Rx ORRNRTTFTKOQLOELEKVF---EKKHYPDIALREELAAKINISEARIQVWFONRRAKWRKLO
Nv_Emxa PKRIRTAFTPTQLLHLENAF---EKNHYIVGTERKQLAS Y LNLSETQTKVWFONRRTKWKROC
Nv_Hox1 KHRKRMAYTRIQLLELEKEF---HFTRYLTKERRTEMARMLDLTERQVKIWFQNRRMKIKKD
Dm_AbdA RRRCROTYTRFQTLELEKEF---HFNHYLTRRRRIEIAHALCLTERQIKIWFONRRMKLKKEL
ANTP Dm_Antp RKRCROTYTRYQTLELEKEF---HFNRYLTRRRRIEIAHALCLTERQIKIWFQONRRVMKIKKE
Dm_NK KKKARTTFTGRQI FELEKMF - -—~ENKKYLSASERTEMAKLLMVTETQVKIWFQNRRTKIWKKOD
Dm_BarH1 ORKARTAFTDHQLOTLEKSF---ERQOKYLSVOERQELAHKLDLSDCQVKTWYQNRRTKWKROT
Aq_NK234 KRRPRCLFSHAQIYELERRY---ALOKYLTAHEREQLANMLRLTETQVKIWFQNRR YKNKROC
Aq_Hex RKAARMRFSQEQIOTLEQRF---0EQHYLLPADRKLLAHSLGMSERQVKTWFONKRAQCKRSR
Co_LAG1 ISTKPTKRNEPN PALEAEY---KKKKRMT PERAADLTKKTDKT PEY IMTWFHRRRNADKPSK
LAG1 Nv_LAGl VKDKK-INFTPNPFCEKVY---0T INKPPSDRILGLSKQIGWT TREVERWFRHRRMOSKPSL,
Dm_LAG1 IRSSRPKKAANVPTLEKTY---AKSTRLDKKKLVPLSKQTDMSERE IERWWRLRRAQDKPST

Figure S18. An illustrative homeobox alignment, showing the Capsaspora and Monosiga homeobox domains in
contrast to other metazoan families. Taxa used includes Nv (Nematostella vectensis), Aq (Amphimedon

queenslandica), Co (Capsaspora owczarzaki), Dm (Drosophila melanogaster) and Mb (Monosiga brevicollis).
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Figure S19. Maximum likelihood tree from the homeobox domain of TALE HDs. The tree is rooted using

0.3

Arabidopsis thaliana sequences as outgroup. Statistical support was obtained by RAXxML with 100-bootstrap
replicates (bootstrap value, BV) and Bayesian Posterior Probabilities (BPP). Both values are shown on key
branches. A black dot indicates BV > 90% and BPP > 0.95. Taxa used adapted from Larroux et al. Nv (Nematostella
vectensis), Aq (Amphimedon queenslandica), Mb (Monosiga brevicollis), Co (Capsaspora owczarzaki), Dm
(Drosophila melanogaster), Mm (Mus musculus), Sc (Saccharomyces cerevisiae), Um (Ustilago maydis), At

(Arabidopsis thaliana), Nc (Neurospora crassa) and Y1 (Yarrowia lypolitica).
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Figure S20. Maximum likelihood tree of non-TALE homeobox domains including all Capsaspora non-TALE
homologs. The tree is rooted using the midpoint-rooted tree option. Statistical support was obtained by RAXML
with 100-bootstrap replicates (BV) and Bayesian Posterior Probabilities (BPP). Both values are shown on key
branches. Mb (Monosiga brevicollis), Co (Capsaspora owczarzaki). Metazoan branches depicted in red and fungal

branches in green.
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Figure S21. A) An illustrative homeobox alignment, showing the Capsaspora6 with some other archetypical Prd-like genes
from different species. In grey the aminoacids that define Prd-like class (Galliot et al. 1999). Black triangle shows the intron
position. B) Maximum likelihood tree from the homeobox domain of non-TALE HDs from ANTP, Prd-Like, POU and LIM-

HD classes. The tree is

bootstrap replicates (BV) and Bayesian Posterior Probabilities (BPP). Both values are shown on key branches. A black dot
and BPP > 0.95. Taxa used Nv (Nematostella vectensis), Aq (Amphimedon queenslandica), Co

indicates BV > 90%
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rooted using the midpoint-rooted tree option. Statistical support was obtained by RAXML with 100-

(Capsaspora owczarzaki) and Dm (Drosophila melanogaster).
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Figure S22. Maximum likelihood tree from the TLC domain. The tree is rooted using the midpoint-rooted tree option.
Statistical support was obtained by RAXML with 100-bootstrap replicates (BV) and Bayesian Posterior Probabilities (BPP).
Both values are shown on key branches. A black dot indicates BV > 90% and BPP > 0.95. Taxa used Nv (Nematostella
vectensis), Aq (Amphimedon queenslandica), Mb (Monosiga brevicollis), Co (Capsaspora owczarzaki), Hs (Homo sapiens),
Sc (Saccharomyces cerevisiae), Um (Ustilago maydis) and Dd (Dictyostelium discoideum). PFAM domain architecture

displayed in the different classes.
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Figure S23. Maximum likelihood tree of CP2 domain containing genes. The tree is rooted using fungi. Statistical
support was obtained by RAXML with 100-bootstrap replicates (BV) and Bayesian Posterior Probabilities (BPP).
Both values are shown on key branches. A black dot indicates BV > 90% and BPP > (0.95.



