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Supplemental Figure 1. NR3E-paraestrol A interaction diagram.

The interactions shown are those mediated by hydrogen bonds, hydrophobic contacts and =n-m
interaction. Hydrogen bonds with the amino acids from the NR3E binding pocket are indicated by
dashed lines between the atoms involved, while hydrophobic contacts are represented by an arc
with spokes radiating towards the paraestrol A atoms they contact. The contacted atoms are shown
with spokes radiating back. The figure was drafted using LIGPLOT v.4.5.3 and manually edited to

add the paraestrol A carbon and ring numbering according to the [IUPAC sterol nomenclature.

2/11



NR3E_Hydra_magnipapillata = = = ————mmmmmm mm e e e e e
NR3F_Trichoplax adhaerens ceeesesees JMISTF.... ......ASHS G....TPIEP V...vtviee covencanns
NR3E_Hydractinia SymbiolONgiCarPUS ceeeeeeeee coeeenones sosssessess sossssssse sossssssse sosssocenes
NR3E_Aurelia_ aurita et eeeees seseesasse seeessesees seseseeass seesessses sesssesens
NR3E_Rhopilema_esculentum e e eetecee seeeeeeces sessessses sesesssess seeessesce seeesesees
NR3E_Podocoryna_carnea cecescesee esecesesses scescesecs seesecsess seccescese essessesse
NR3E_Nanomia_ bijuga ettt eees seseeeeese sesessseee sessssesss seesessses sesesssens
NR3E_Chironex fleckeri et eeeets seseeseese sesessesee seseseeass seeeessses sesssssens
NR3E_Alatina alata et eeeees seseeesese sesessssees sesesessss seesessses sesesssens
NR3E_Morbakka_ virulenta et eeeets seseessese sesessseee seseseesss seesessses sesssesens
NR3E_Tripedalia_cystophora et e eeesee seeseecees seseeesecs esseeseese ssessecace sesssseses
NR3E_Copula_sivickisi T
NR3E_Chironex yamaguchi et eeeees seeeeseese sesesseees seseseesss seessssses sesssesens
ERRa_Homo_sapiens g
ERRb_Homo_sapiens S
ERRg_HOMO_SApiens = = iiiieeeeee sesssseses sesccscncs sesesesses sesccccccs sesscseens
ERR_Drosophila_melanogaster e ecsesece sesseesees secsessese sesessesss secessesce ececsesses
ERR_Crassostrea_gigas = = = i.i.ieeeeces sessesases sesecscncs sssesesses sesscccccs sesesseens
NR3D_Crassostrea_gigas = = = t.i.ieeeecee teeseseses sesecscncs sssesesses sesccccccs sesesseans
NR3D_Aplysia_californica Ceeseetaes seescsesse sesessescs sesescsees secscesses sesssescns
NR3D_Platynereis_dumerilii = = ...i.eeeees tetitiites sesecncnns sesesesses sesceccccs sesesseans
ER_Branchiostoma_floridae e eeesaecs sesecesese seseesetes eesesesses ssessesses cesssssecs
ERa_Homo_sapiens ceeesssses ~MITMTLHTKA SGMALLHQIQ G....NELEP L...cecees cocescocas
ERb_Homo_sapiens ceececcesce +..MDIKNSP SSL...ccos «+...NSPSS Y.t cevennnnnn
SR_Branchiostoma_floridae cesecccsss ooeesMENQP NTVTNPMTT. .....QGLOP L.:eceeeces ccccsssnns
GR_Homo_sapiens PD..TKPKIK DNGDLVLSSP SNVTLPQVKT E.......c. ....Kovoee coeoeo E
MR_Homo_sapiens PIKQESTKHS CSGTSFKGNP TVNPFPFMDG S.....YF.S F.MDDKDYYS LSGILGPPVP
AR _Homo_sapiens TKGLEGESLG CSGSAAAGSS GTLELPSTLS LYKSGALDEA AAYQSRDYYN FPLAL.....
PR_Homo_sapiens PR....ceve «es....SSP CASSTPVAVG DFPDCAYP.P DAEPKDDAYP LYSDFQPPAL

NR3E_Hydra_magnipapillata = = = —————mmmmm mmmmm e e s MSDYN RD---——---—
NR3F_Trichoplax_adhaerens ceessssees +..TSASDQL VFTSTAS... .SR..LDKGV DSGTTT.SDS KN........
NR3E_Hydractinia sSymbiolONngiCarPuUS ceeeeeeeee coeeeoeces sooscsesass sosssssnne sossem———— —= PP
NR3E_Aurelia_ aurita ettt eees seeeesesse eessesesee sesssesees seeee————— —= [
NR3E_Rhopilema_esculentum cececccses escescsses scescesscs seesessess sessem——=— == cecsecen
NR3E_Podocoryna_carnea ceescesees sesesssses sesesseses sessssssss seese————— ——= ceeesaes
NR3E_Nanomia_bijuga e eeeecets seseesssss sesesssscs sssseeessM DSAELVVPFK KR...vunn
NR3E_Chironex fleckeri et eeeees seeeeseese sesessesee sesssesess seeee————— —= [
NR3E_Alatina_alata et eetets seeeeseese sesesseses sesssesass seeee————— —= [
NR3E_Morbakka_ virulenta et eeeees seeeeseese sessssesee sesssessss seeee————— —= [
NR3E_Tripedalia_cystophora e eeeeeeee seeseeeees seseesceas seseesecse sseee————— —=— ceeeeene
NR3E_Copula_sivickisi et eeteee seeeesesse sesssseaee sesssesess seeee————— —= [
NR3E_Chironex yamaguchi G eveeecss sesessssve sesessevss essevtseses eueesmmmm=— == cesenaes
ERRa_Homo_sapiens et eeeets seeeesesse sesesseaes sesssesaes seeea————— —= cevesses
ERRb_HOMO_Sapiens = = iiiiiiiees teesesases sesecscscs sesesesses seseemmm== —=........
ERRg_Homo_sapiens cecesesees sesessscss ssssssssss ssesssss.M DSVELCLPES FS....LHYE
ERR_Drosophila _melanogaster = = = ...i..eeiees tettttitns setecncnns sesesesses seseemmm== —=..i......
ERR_Crassostrea_gigas = = 0 i.i.ieeeeees sesseseses sesecscncs sssesesses seseemmm== —=........
NR3D_Crassostrea_gigas s seceesss sesssssses ssssssesss ssssssssss ssss.—MEAK YHDQ.QFEDA
NR3D_Aplysia_californica = = i.i.ieieieeiees tetittites seseccscnns sesesesses seeeemmm== —=..i......
NR3D_Platynereis_dumerilii T i cececnes
ER_Branchiostoma_floridae e ceesaecs sesacecese eeeseseies sesetesses ssesemmmm=m == ceceanes
ERa_Homo_sapiens ceeesssess ++..NRPQLKI .......... ..P..LERP. .LGEVYL.SS KPA..VYNYP
ERb_Homo_sapiens ceeesssess +..NCSQSIL ....ec0v.. ..P..LE... .HGSIYIPSS YVDS.HHEYP
SR_Branchiostoma_floridae ceessssess +..AYQOGYI VQQQOQPS... .QPYRLPSPI QPEFPVISN. FP......VG
GR_Homo_sapiens DFIELC..v: ceeceecces sssossssss ».TPGVIKQE KLGTVYCQAS FPGANII..G
MR_Homo_sapiens GFDGNCEGS. «ccecceeee sossessss. GFPVGIKQEP DDGSYYPEAS IPSSAIV..G
AR _Homo_sapiens ceessssess ssssssssss ssssssssss +..AGPPPPP P..PPHPHAR IKLENPLDYG
PR_Homo_sapiens KIKEEEEGAE ASARSPRSYL VAGANPAAFP DFPLGPPPP. ..LPPRATPS .PGEAAV..T

Supplemental Figure 2

3/11



NR3E_Hydra_magnipapillata
NR3F_Trichoplax_adhaerens

NR3E_Hydractinia_ symbiolongicarpus

NR3E_Aurelia_aurita
NR3E_Rhopilema_esculentum
NR3E_Podocoryna_carnea
NR3E_Nanomia_ bijuga
NR3E_Chironex fleckeri
NR3E_Alatina_alata
NR3E_Morbakka virulenta
NR3E_Tripedalia_ cystophora
NR3E_Copula_sivickisi
NR3E_Chironex yamaguchi
ERRa_Homo_sapiens
ERRb_Homo_sapiens
ERRg_Homo_sapiens
ERR_Drosophila_melanogaster
ERR Crassostrea_gigas
NR3D_Crassostrea_gigas
NR3D_Aplysia californica
NR3D_Platynereis dumerilii
ER_Branchiostoma_floridae
ERa_Homo_sapiens
ERb_Homo_sapiens
SR_Branchiostoma_floridae
GR_Homo_sapiens
MR_Homo_sapiens
AR_Homo_sapiens
PR_Homo_sapiens

NR3E_Hydra_magnipapillata
NR3F_Trichoplax adhaerens

NR3E_Hydractinia symbiolongicarpus

NR3E_Aurelia_aurita
NR3E_Rhopilema_esculentum
NR3E_Podocoryna_carnea
NR3E_Nanomia_ bijuga
NR3E_Chironex fleckeri
NR3E_Alatina_alata
NR3E_Morbakka virulenta
NR3E_Tripedalia_cystophora
NR3E_Copula_sivickisi
NR3E_Chironex yamaguchi
ERRa_Homo_sapiens
ERRb_Homo_sapiens
ERRg_Homo_sapiens
ERR_Drosophila_melanogaster
ERR_Crassostrea_gigas
NR3D_Crassostrea_gigas
NR3D_Aplysia_californica
NR3D_Platynereis_dumerilii
ER_Branchiostoma_ floridae
ERa_Homo_sapiens
ERb_Homo_sapiens
SR_Branchiostoma_floridae
GR_Homo_sapiens
MR_Homo_sapiens
AR_Homo_sapiens
PR_Homo_sapiens

E.....ELLC
L.....TVIQ

—eeeesssT.
—eeeee.AL
—eeee...AL
.KSSPSVSP.
—eeeesealia
EKLV...PKE
eeeee..QAA

. KQSPMSPVM
.NSVSPSPLM
-...TTSPNV
. ISPQYFPFQ
FNVIPPIPVG
.SSFPPVNTL
-GSGSPSAAA
QGPFAPPPCK

Supplemental Figure 2 (continued)

.MSSQ---.V
.MSSD.RHLG
RMSNK.RHI.
cee..==MS.
GLSDPGG-TV
.MVSPS---P

QMSQ. ————-

RYGDLA.LHG
. .PASA.VSS

.ETE......
.SGGF...GL
.SGSY...SS
.ERQLCSSTT
.EESF...GR
E.....SHGS
T.....STTP
SVHGMRQNGR
L....LHPPP
L....WPTPG
VVRPYYSPHR
S..ENWNRC.
V..ESWKSH.
S..SSWHTLF
A..PGASGCL

4/11

GIEPLYIKAE
SS .GSFIKTE
SS.SSFIKTE
GVSILHIKQE
-MD.DIIKME
CRILRESSAA
CMP.LPL...
-MAYPDIHII
AQ-.YGQTGL
YSIPSNVTNL

e====....S

A-—==....G
A-===....S

R
R
Seeeeecnne
Divevennns
-
E.ceeeennn
Qecenennnn
-
Pocevenenn

TAEEGQLYGP
LPRDGLPSTS

P...LAGLPI

P..PFSSKSN

PASPDSP.--
PSSPSSGIDA
PSSPASLTDS
VDTPSASCFS
PGSPLGLSRC
ASATGDEA--
. SGAGGGG--

P..PQGQTPR
PYGPGSEAAA
EGGPGRQ. --
PRGNDCAL.R
TSGGQMYHY .
NSGGQSFHYR
AAGP....-—-
SSGSTLECIL

CGGGGGGGGG
ASAA......

—eees..—=K
LSHHSP.--S
VNHHSP.--G
PSSKSTATQ
GHS....--

-..E...SMS
-..E...GTA

M......TTP
FGSN...GLG

-e.....N.S
MNTASL.--S
IGAQGTISLS

YKAEG. .---

R ¢
GGGGGGGGGG
eeeeessAA

.TKAA
..FPP

eeeees.STA

Q0. .Q0DQKPI
RSARDQSFQH

.IG.
.MN.
LS.
.VF.
.HS.
.AG.
.IQ.
.LS.
LS.
GSG.
DLS.

.APPQ

.DDNL
.SRR.

GGGGGEAGAV
GAA...PALY



721

NR3E_Hydra magnipapillata ——PINTSS-- —-SNI-————— ———= PRVIE- —--DTIN-I-— ————-— Temmm mmmmmm o
NR3F_Trichoplax_adhaerens ..CGMLRP.. .K.Q.....o eeeeoe¥=—=, ...ASK.... .....SIP.. ...VVP....
NR3E_Hydractinia_ symbiolongicarpus ...VLEKM.. .-—--...... ....EVK... ..EQVK.V.. .....E.... ciiteunnnn
NR3E_Aurelia_aurita  emm———— ce emmm i cieee seeemm=—— « ««SALK.M.. .....Dicee citiennnnn
NR3E Rhopllema esculentum ..-AFGRH.. .ESS...... ....LILTK. ..SALK.M.. ...c.Dicee ceeennnenn
NR3E_Podocoryna_carnea  emm———— ce emmm i eieee seeemm=—— e eemmmmime. teceemeeee sesssssses
NR3E_Nanomia_bijuga «eANV..eee o—=——2ceeess +...NNQFN. ..EDAQ.M.. .ceeeKivetr teeeecnnns
NR3E Chironex fleckeri ee==MMD-.. .===..ccee eeee=—=MD. .. .PT.eQuv ceeeeGevee ceennnnnnse
NR3E Alatlna alata cem————— e T m i ttee Tt teeeeeeeen
NR3E Morbakka virulenta «om————= ee em——ceeesse ssee—=—=MO. ...ST..Q¢: ceeeeGiree teneenscns
NR3E Trlpedalla cystophora ee===MD-.. .—==....e. eeee=—=LP. ...HT..Qu.:. ceveeGuiurr teeennnnnn
NR3E_Copula_sivickisi ommm———— ee em==cieees eoee===MP. ... HT..Q.. ceeeeGever cevennnnnn
NR3E_Chironex_yamaguchi ee===MD-.. .=—=...ieee eeee===MQ. ...PT..Q.. teeeeGuever cenneonnns
ERRa_Homo_sapiens cem———== ce eTTTeeeeee seea————— « +.——PP.VA. .....-.... ...LAPGP..
ERRb_Homo sapiens «eT====HAN GL-=..ccee oooo——=—— « «..SPP.MF. ....AGAG.. ...L..GG..
ERRg Homo_sapiens «eG===-HON GL==..cceee ocooeoe=—==m— . ..SPP.LY. ....PSAP.. ...ILGGS..
ERR Drosophlla melanogaster .« .CDLHNVSL SNDG..:ee+ «...=-—==DS L KGSG.TS. ....GGNG.. ...GGGGG..
ERR_Crassostrea_gigas . .ADYNNDDY G.DG...sv. «...SYQGNS A..NSG.NI. ....SPCS . ...IDDSS..
NR3D_Crassostrea_gigas ...GMVPQGS FLSM...... .....YMMHN Q.VPSS.TTL EFRDHDGR.. ...ILPLLDP
NR3D_Aplysia_californica ..SGTLPH.. .--—=...... ....NFLMDV H.GPGT.LG. «¢coe=eeee sos....ASP
NR3D_Platynereis_dumerilii «.—-MADD.. ..QG...... «ee...¥T—=. ..-———.-.. .....-.... .....POR..
ER_Branchiostoma_floridae ..NGMMQQ.. .HHH...... .....DILTL H.NGGR.:e© +....QVG.. ...QVGDL..
ERa_Homo_sapiens ...FLOPHGQ QV--...... «.....YYL.N E.PSGY.T.. .VREAGPP.. ...AF.YRPN
ERb_Homo_sapiens «..LVVH-RQ L.--...... ....HLYA.P Q.KSPW.C.. .EARSLEH.. ...TLPVNRE
SR_Branchiostoma_floridae oo mmm———— QP QAAM...eee «....YARNY T..QNMEVRT AVTDPQMGAW NRMQQPVYEE
GR_Homo_sapiens TSL—==—= .. GTLN...... FPG.-=-RTV F.SNGY.SS. .ccee=ceee ceccccccns
MR_Homo_sapiens em————— N e R «eSDGY.PV. t.iiiemiies tennnannnn
AR_Homo_sapiens APYGY.RPPQ GLAGQESDFT APDVWYPGGM VSRVPY.PSP TCVKSEMGPW MDSYSGPY..
PR_Homo_sapiens PAL--—-—- .. GL.G...... LPQLGYQAAV L.KEGL.PQ. .¢cee—=eess ...VYPPY..
781 DBD
NR3E_Hydra magnipapillata = = —————————- SSSPPSE-KG LVQONKRPMTN ARHAVPMLCL VCTDKASGYH YGVPYCEGCK
NR3F_Trichoplax_adhaerens eeeeseeess AVIV.....- —-—-SVPNLEH GTFSQNQA.. ..G.R...L. ...L.J.....
NR3E_Hydractinia symbiolongicarpus .......... .ER..QP.R- -ANLQSRLQS NK.DQAF..V ....R..... ....A.....
NR3E_Aurelia_aurita ceeeeeenes Koo e—— = .SCPGY KDGEM.F..V ..G.S..... ....H.....
NR3E Rhopllema esculentum cseseccses —----.SCPGF KDGDI.F..V ..G.S..... ....A.....
NR3E_Podocoryna_carnea cececesaas . SKODQ.F.eV ..eeReceee coeeBecenn
NR3E_Nanomia_bijuga eecseesess VKETNP.P- -KAETP.TSE .NTQRAF..V ..A.L..... ..
NR3E_Chironex_fleckeri ceeeceenes Amm—m—e e = CDTQES RHGNS.F..V ..G.T..... ..
NR3E_Alatina_alata B T e P e
NR3E_Morbakka_virulenta ceeeeeeeen --—--CDSQNP STGNS.F..V ..G.T..... ..
NR3E_Tripedalia_cystophora cesescscns ----CDSQ.V SHGSA.F..V ..G.T..... ..
NR3E_Copula_sivickisi ceeeeenens Tem—m—ee e—— ——— CDSQ.V SHGSA.F..V ..G.T..... ..
NR3E_Chironex_ yamaguchi ceeecsesee A-—m——me e—— ———- CDTQES RHGNS.F..V ..G.T..... ..
ERRa__ _Homo_sapiens APTRCLPGHK EEEDGEG.A. PGEQGGGKLV LSSLPKR... ..G.V..... ..
ERRb_Homo_saplens TPCRKS.... YEDCA.G.IM EDSAIKCEYM LNAIPKR... ..G.I..... ..
ERRg_Homo_sapiens GPVRKL.... YDDCS.T.IV EDPQTKCEYM LNSMPKR... ..G.I..... ...A...A..
ERR_Drosophila melanogaster G...TSGG.. =—===== N.AT NASAGAGSGS V.DELRR... ..G.V...F. ...A...A..
ERR_Crassostrea gigas SPIDTSKLDF INNI--A.TS ITNSINCDQE NIELPKR... ..G.V..... ...S...A..
NR3D Crassostrea _gigas Seeeeeeeeh cmmm——m .FA DGRKLKHGAV SA.GPNK..Q ..S.N...F. ...W......
NR3D Aply51a californica SeeeeeeeeS H-—m———- .—— MK.EVGGAVP GSSIQAK..Q ..S.N...F. ...W......
NR3D_Platynereis_dumerilii SPEEEWGGQT .EPS.IDLG. HANADQLPSD GDSKDVQK.Q I.S.L...F. ...W......
ER_Branchiostoma_floridae CPDQFSKGR. D.PAS.G.SS IEN.QPQVKE LDNKARAV.R ..G.H...F. ...W......
ERa_Homo_sapiens SDNRRQGGRE STND.GS.AM ESAKETRY.A ..N.Y..... ...W.c..0.
ERb_Homo_sapiens TLKRKVSGNR C-—=—=== am— - ASPVTGP GSKRDAHF.A ..S.Y..... ...W......
SR_] Branchlostoma floridae SPOQKGTGTEE .APWTANQQV KQAANVGTAS PGSGHKPP.A ..HCPST.L. ...YA.....
GR Homo_sapiens eeeeseeess P.MR.--.DV SSPPSSSS.A TTGPP.K... ..S.E...C. ...LT.GS..
MR_Homo_saplens eeeeseeees LEYTI.E-.NV SSSTL.SVST GSSRPSKI.. ..G.E...C. ...VT.GS..
AR_Homo_sapiens eeeeseeees GDMRLE-.TA RDH--VLPID YYFPPQKT.. I.G.E...C. ..ALT.GS..
PR_Homo_sapiens eeesessssss LNYLRP-.DS -EASQS.QYS FESLPQKI.. I.G.E...C. ...LT.GS..
P-box

Supplemental Figure 2 (continued)

5/11



NR3E_Hydra magnipapillata
NR3F_Trichoplax adhaerens

NR3E_Hydractinia_symbiolongicarpus

NR3E_Aurelia_aurita
NR3E_Rhopilema_esculentum
NR3E_Podocoryna_carnea
NR3E_Nanomia_bijuga

NR3E Chlronex fleckeri
NR3E Alatlna alata

NR3E Morbakka virulenta
NR3E_Tr1peda11a_cystophora
NR3E_Copula_sivickisi
NR3E_Chironex yamaguchi
ERRa_Homo _sapiens

ERRb Homo saplens
ERRg_Homo_sapiens
ERR_Drosophila_ i melanogaster
ERR_Crassostrea glgas

NR3D _Crassostrea_gigas
NR3D Aply51a californica
NR3D_Platynereis_dumerilii
ER_Branchiostoma_floridae
ERa_Homo_saplens
ERb_Homo_sapiens
SR_Branchiostoma_floridae
GR_Homo_sapiens
MR_Homo_sapiens
AR_Homo_sapiens
PR_Homo_sapiens

NR3E_Hydra_magnipapillata
NR3F_Trichoplax_ adhaerens

NR3E_Hydractinia symbiolongicarpus

NR3E_Aurelia_aurita
NR3E_Rhopilema_esculentum
NR3E_Podocoryna_carnea
NR3E_Nanomia_bijuga
NR3E_Chironex fleckeri
NR3E_Alatina_alata
NR3E_Morbakka virulenta
NR3E_Tr1pedalla_cystophora
NR3E_Copula_sivickisi
NR3E_Chironex yamaguchi
ERRa_Homo_sapiens
ERRb_Homo_sapiens
ERRg_Homo_sapiens
ERR_Drosophila_ i melanogaster
ERR Crassostrea_gigas

NR3D Crassostrea _gigas
NR3D Aplysia californica
NR3D_Platynereis_dumerilii
ER_Branchiostoma_floridae
ERa_Homo_sapiens
ERb_Homo_sapiens
SR_Branchiostoma_floridae
GR_Homo_sapiens
MR_Homo_sapiens

AR _Homo_sapiens
PR_Homo_sapiens

. DBD

1

AFFKRSLQLK QLNYK({
Jo....1.8- sva.T,
B T s P
efseseee AT D...R
olboooooolMP IDgools
Jooeoiiis ELLLL
Y T =i S
efpecee.AA D...R
efeeeccesAA D...RH
J......Aa D...R,
efpeeee.AA D...R
efeecece..AA D...RHE
... TI.G- SIE.S.
ef+..TI.G- NIE.S.
J...7I.6- NIE.S.
efs..TI.G- NIE.T.
ef...TI.G- NIE.S.
efee..I.G- PVD.V.
efsse.I.G- PVD.I.
J......0- PVD.V,
ekeee.lI.0G .TD.IH
efee..I.G- HND.M.
efse..I.G- HND.I.
S|. .H.AHKR- AHP.V.
V. ...AVEG- .H..L.
V. ...AVEG- .H..L.
V]. .. .AAEG- KQK.L.|
V). . . .AMEG- .H..L.|
P-box

901
———————— D- -—-—--TKSKNY
K....YEKPT S...--VGQC
K....QQKP. ....R---RK
K....SK.-. ....--..KQ
K....QQKP. ....R-—--RK
K....DAAK. ....QR..KT
G....DGGKT HKS.S.KLKQ
S....DSGKN HKA.S.KLKQ
G....DSGKN HKA.S.KLKQ
G....DSAKN HKA.S.KLKQ
G....DGGKT HKS.S.KLKQ

K....YKRRP
K. ...YKRRL
K....YKRRI
K....YRRNP
K....YKRTV
SKPAATKRSR
S.SLKGKRCR
G....S..PE
K....RTHNQ
K....HKRQR
R....RQRSA
P..KKTKRSP
I......00A
I......HEE
Q......EEG
V......RAL

Supplemental Figure 2 (continued)

EVD.——————

ADSSDNTV. -
ADSSDSAV. -
EKITK.VRT-
IDVSSTADSC
DDGEGRG-E-
DEQLHCAGK-

QPQ.---00-

6/11

KVKKRDIR--
RKNRNPGGRV
GN.IKRPKQE
GN. .IKKPSR

GN.IKRAKQD
GN.IKRPKPD
GN. .IKKNAK

SQA.-..

TINKMSRK CCQACRLGKC

cKVD.QR.. «ecce..Q.0

ele eDRecee oloeele..K.fo

e esees..Role

e ssees..Rale

o elsccneeQ.le

e eeees. K.l

e esees..Rele

e esees..Role

e elscceseR.le

e oseele..R.fs

e esees..Rels

. A.....FT..

o« Sl..el.FM. s

« Se..e.FM..

. A...L.FQ.[

. AR .8.FQ.8

. Sk..5..R.[8

« Sk..t..RR.

« Se..s.FR. &

. SH. .8.YR.B

. SH. .8..R.B

o Sl..lel. cR.|s

. N.P....K..

. N.P...YR..

. NGP.8..0.8

. NEPSEl. .R.[8

. N.P....R..
PRLENPDECI

KSVTS..SF. S.STASSFSQ

SDKSS.EGFV ..STN.....

KFDDDE.RK. VEPTS.....

SDKSSSENFV ..STN.....

E.ISES.NVV ..STN.....

MSNDED.LKC VEPTS.....

MANDDD.LKC VEPTS.....

MAHDDD.LKC VEPTS.....

MSADDD.LKC VEPTS.....

MSADDD.LKC VEPTS.....

MSNDED.LKC VEPTS.....

-P.PF.GPFP AGP.AVA..G

-SSPYLSLQ. SPP--.....

-NSPYLNPQL VQP--.....

-SYQTMQLLY Q.N--.....

-PIVQQIFPM IKK-ACV..E

-PNTK.NPKE —-—---— ceeee

KSSVS.LP-- --SSASAFDK

—————————— -VGSA.....

—————————— -AKRS.....

-KTSH. .PPA .E-—-.....

QET-——=——— SENP-.....

QPPPP.PPPQ SPEE-.....

TSP-====—= TEET-.....

HAVGMSKECK
FD...IR.GV
.D......FL
NE......FL
NE......VI
.D......FL
QD......FL
.E......FL
.E......FL
E......FL
.E......FL
.E......FL
LR...L..GV
LK...L..GV
LK...L..GV
LLM..L..GV
LR...LR.GV
YE...N.GSQ
YE...N.GSQ
LE...M.RRE
LM...T.DGR
YE...M.GGI
YE...V.CGS
L.M...F.EH
LOA. .NL.AR
LOA. .NLGAR
YEA. .TLGAR
COA. .VLGGR
ADTDK.AEDN
GPRKTAAPVN
<+« .AKKPLT
«+..AKKPYN
...TTSLCDV
STKSDFSSDN
. . KGPPVENN
SRSASPTENN
«e.GD.....
eeeGG.onn
....TPPEQQ

ceeess s

GN. .IKKSTK
GN. .IKKNAK
GN. . IKKNAK
GN. .IKKNAK
RLDRVRGGRQ
RLDRVRGGRQ
RLDRVRGGRQ
RLDRVRGGRQ
RLDRVRGGRQ
RKERKGSISM
RKE..NSGNT
RRTTKKVKSP
RSGE .RGPRR
RKDR.GG.ML
RRERCGY.LV
A.PN.ATKKK
.T..--KIKG
.S..LGKLKG
.L..LGNLKL
.F. .FNKVRV

SIQS..LKIN

ceess s

ALVSHLLVV

KIVSYLLVA.
KIVSHLLVA.
KILEVLNSY.
KILTQLISIE

GQSRRVLQLE
SFeceeennn

LIVSPTLP..

ceess s



NR3E_Hydra_magnipapillata
NR3F_Trichoplax_adhaerens

NR3E_Hydractinia_symbiolongicarpus

NR3E_Aurelia aurita
NR3E_Rhopilema_esculentum
NR3E_Podocoryna_carnea
NR3E_Nanomia_bijuga
NR3E_Chironex fleckeri
NR3E_Alatina_alata
NR3E_Morbakka virulenta
NR3E_Tripedalia_cystophora
NR3E_Copula_sivickisi
NR3E_Chironex yamaguchi
ERRa_Homo_sapiens
ERRb_Homo sapiens

ERRg Homo_sapiens

ERR Drosophlla melanogaster
ERR_Crassostrea_gigas

NR3D Crassostrea_gigas
NR3D_Aplysia californica
NR3D_Platynereis dumerilii
ER_Branchiostoma_floridae
ERa_Homo_sapiens
ERb_Homo_sapiens

SR_| Branchlostoma floridae
GR_Homo _sapiens
MR_Homo_sapiens
AR_Homo_sapiens
PR_Homo_sapiens

NR3E_Hydra_magnipapillata
NR3F_Trichoplax adhaerens

NR3E_Hydractinia_symbiolongicarpus

NR3E_Aurelia_aurita
NR3E_Rhopilema_esculentum
NR3E_Podocoryna_carnea
NR3E_Nanomia_bijuga
NR3E_Chironex_fleckeri
NR3E_Alatina_alata
NR3E_Morbakka virulenta
NR3E_Tr1pedalla_cystophora
NR3E_Copula_sivickisi
NR3E_Chironex yamaguchi
ERRa_Homo_sapiens
ERRb_Homo_sapiens
ERRg_Homo_sapiens
ERR_Drosophila_melanogaster
ERR_Crassostrea_gigas
NR3D_Crassostrea_gigas
NR3D_Aplysia_californica
NR3D_Platynereis_dumerilii
ER_Branchiostoma_floridae
ERa_Homo_sapiens
ERb_Homo_sapiens
SR_Branchiostoma_floridae
GR_Homo_sapiens
MR_Homo_sapiens
AR_Homo_sapiens
PR_Homo_sapiens

. .YIDVNCT.

Qeeeeennns
ETVAVESVKT

SGEKYVIDQK
SSeceeeenn
eeeeeeeS..

ceeeseaS..

NGTSSLQ. ..
DGDSSTGREL
essee0.KKN
esse...VRE
«...ALVPQL

Supplemental Figure 2 (continued)

ce oo

EAVSPQECSP

. .AqQ.

SGHTSQEDLS

——PﬂEIEHEN IIEQIRLTHS
RDGHKQ.IVND V.KK.LEAEP

A.QS.

ST

..TQDA.L.K

..AQ.M.I..

..AQ.M.L.S
..TQDA.L.S
..TQDA.L.S

..TQDA.

. .TQ

. .TQ

DA
..TQDA.
DA

« «=4-=-PTVP
. .= JPQLTPT
STISRALTPS
HIEQYECQPI

. .QOQIQLTPP L.NL.MSIEP

7/11

L.RT.

eeees ++...EPEKL
eeees o+...EPDKL
eeees oe...EPEKI
eeees ++...EPDAL
. QLDKL

A

[P
VPMTSASQSF
eeeees oee...MRAA
H...
S
.GN.K
.GT.T
. TQKL
. SQRF

PVLESHH. .
PVMDSYH...
LVVILEENDL
EH. .RGEENH
PILYSEY...
PHVLI-S...
NPILTGY...
EVLYAGY...
EIVYAGY...
GVVCAGH...
DVIYAGH...

PSTPSPDKGY

e essess e

YAMPDPAG .
YAMPPPGM. .
YAMPDPTV..

SVQTPPPQVH
YVNTESEI..
SGSPNPAKSA
NNGASSSKSS
NLTPPPSTSS
NLWPSPLMIK
«.AP......
YN........
TIVPAT....
YIAPAKEPSV
TVS.eeeenn.
TFSPG.....

....KS.D..
.. .RVSQP..
...RVSQS..
...RVCQS..
...RVSQP..
...RVSQP..
...RVSQP..

PNGTCIFQ..

....——NH..
....—=NH..
PPKICKEPLT
PTGQOQAGN. .
eese——.P..
«++.——RP..
«e..—=NP..
eeee——.S..
eeee==.S..
eeee—.N..

eee.—=.N..

DIKILKEFIG

TTSITNDEAS
RK..ooeenn
KReveeonnn
ST....SSPS
ceeeess.DS
RSeeeeeenn

Receeennn

NT........

. .KPDTSSS.




1081 Fi:; F111'£5

NR3E_Hydra_magnipapillata THKFYGTIGK QLIHIIDWAK SDQAVLLQAT WVELMVANWL FLEITSTN-S
NR3F_Trichoplax adhaerens ITIICEMVER E.VMV..... N..V.....S .L.VFMIDLA .R|MPYD..K
NR3E_Hydractinia_ symbiolongicarpus |.Q..SW.VDQ ..V....... eee.I....A ..D.LAL..V YHL.LYVEE.A
NR3E_Aurelia_aurita .SSLCDIV.. ...AA..... N...I....G .I.MLLL..I .Y|LPH...K
NR3E_Rhopilema_esculentum --LTLDIV.. ..VAA..... N...I....G .I.MLLL..T .YL.LSHK..K
NR3E_Podocoryna_carnea VON.CW.VDQ ..V....... eeeeslee..A ..D.L.L..V YHLLCIDD.A
NR3E_Nanomia_bijuga IQ..CF.VDQ ..VR...... eeeel....A ..D.L.L..V YHLLHVSE.K
NR3E_Chironex_fleckeri .GYLCKQ.S. ..VAV..... N...I....G .I..LLL..V ..}.ERI..K
NR3E_Alatina_alata .GYLCKQ... ..VAV..... N...I....G .I..LLL..V ..L.ERI..K
NR3E_Morbakka virulenta .GHLCKQ..R ..VAV..... N...I....G .I..LLL..V ..}.ERI..K
NR3E_Tripedalia_cystophora .GYLCKQ..R ..VAV..... N...I....G .I..LLL..V ..|.ERF..K
NR3E_Copula_sivickisi .GYLCKQ..R ..VAV..... N...I....G .I..LLL..V ..lL.ERI..K
NR3E_Chironex yamaguchi .GYLCKQ.S. ..VAV..... N...I....G .I..LLL..V ..L.ERI..K
ERRa_Homo_sapiens VATLCDLFDR EIVVT.S... «..MSV..SV .M.VL.LGVA QR|LPLQD.E
ERRb_Homo_sapiens LTTLCDLADR E.VV..G... G..MS...SA .M.ILILGIV YRLLPYDD.K
ERRg_Homo_sapiens LTTLCDLADR E.VV..G... A..MS...SA .M.ILILGVV YRLLSFED.E
ERR Drosophila_melanogaster LSVLSDIYD. E.VSV.G... N..MK...VS .A.ILTLQLT .R}LPFNG.K
ERR_Crassostrea_gigas LATVSDLADR E.VIT.S... «..MN...HS .L.ILCL.LV .R|LCPYNG.Y
NR3D_Crassostrea_gigas LNSLVKLAER E.V.L.N... ...VH.IECC .M..LLL.CA .R}.EHGG.K
NR3D_Aplysia_californica LNTLIKLADR E.VYL.N... G..VH.IECC .M..LLL.CA .RLMEHEG.R
NR3D_Platynereis_dumerilii L.RLI.LADM E.VDVVN... R.RIAI.ESC .M..LCIGAA WRLRLN.T.F
ER_Branchiostoma_floridae IESVSSLVDR E.TG..C.G. N..VL.MES. .LD.LILDLV WC| .RHKG.E
ERa_Homo_sapiens MGLLTNLADR E.V.M.N... H..VH..ECA .L.ILMIGLV WR|LMEHPG.K
ERb_Homo_sapiens MMSLTKLAD. E.V.M.S... F..VR..ESC .M.VLMMGLM WR}| .DHPG.K
SR_Branchiostoma_floridae MALVTDLANR EIEGLV...A D..VN.IRTV .LD.LMLGLV WR|LMEHRG.E
GR_Homo_sapiens MTTLNMLG.R .V.AAVK... D..MT...YS .MF..AFALG WR| YRQSSAN
MR_Homo_sapiens LSTLNRLA.. .M.QVVK... E..IT.I.YS .MC.SSFALS WR| YKH..SQ
AR_Homo_sapiens LSSLNELGER ..V.VVK... D..MAVI.YS .MG...FAMG WRLF.NV.SR
PR_Homo_sapiens LTSLNQLGER ..LSVVK.S. D..IT.I.¥YS .MS...FGLG WR| YKHVSGQ
1141 H7 H8
NR3E_Hydra_magnipapillata LK-LSHTFDI SK---=—-—- —GLIYDQFLA LVHRTKGYKL DEEEISCFKA
NR3F_Trichoplax_adhaerens .V.YACDMVM GH...coou. .DE.NRHAFE ..TKYRSISM .KD.FA.L.R
NR3E_Hydractinia_ symbiolongicarpus I..F.KF.S. TY........ .EN..C.IFS .AN.A.K.NM ..|...A.L..
NR3E_Aurelia_aurita IQ.F.SNLIV CE........ .ETVHH.LSS .IT.VQ..CI ..[..FV.L..
NR3E_Rhopilema_esculentum TQ.F.ANLIV CE..cc0evvn .ETVHT.LSS .IA.VQl..GI ..V.FL.L..
NR3E_Podocoryna_carnea I..F.RY.S. TY...c.... .EN..C.V.S .AN.A.K.NM ..[....L..
NR3E_Nanomia_bijuga IR...MV.SL .F.e..oo.n.n .EE..SYLIS ..N.A.K.NI .Vl.....I..
NR3E_Chironex_fleckeri VA.F.ADVVV DD........ .DSV.S.L.P ..T.VRS.G. ..|..FV.L..
NR3E_Alatina_alata VA.F.SDVVV DD........ .DSV.S.L.P ..T.VRS.G. ....FV.L..
NR3E_Morbakka virulenta VA.F.SDVVV DD........ .DSV.S.L.P ..T.V.S.E. ..[..FV.L..
NR3E_Tripedalia_cystophora VA.F.SDVVV DD........ .DSV.S.L.P ..T. .E. ....FV.L..
NR3E_Copula_sivickisi VA.F.SDVVV DD....co. .DSV.S.L.P ..T. .E. ....FV.L..
NR3E_Chironex yamaguchi VA.F.ADVVV DD........ .DSV.S.L.P ..T. .G. ..[.FV.L..
ERRa_Homo_sapiens .A.FAEDLVL DE........ . .ELGAAL.Q ..R.L R. .YVLL..
ERRb_Homo_sapiens .V.YAEDYIM DE........ .LEL.RAI.Q ..R.Y.KL.V .FVTL..
ERRg_Homo_sapiens .V.YADDYIM DE....c... .LDLNNAI.Q ..KKY.[SM.. .FVTL..
ERR_Drosophila_melanogaster .C.FATDVWM DE........ .TEF.YHCVQ IAQ.MERISP .YYLL..
ERR_Crassostrea_gigas «« .FAEDLQL .V....o.0. SPELDGISRK .AKKFTDMEV ..YLLL..
NR3D_Crassostrea_gigas SLAFAPDLVL DR...coeo.. .TE.FE.VA. VSEQMMONH. D.LLLLQ.
NR3D_Aplysia_californica TLVFAPD.HL ER........ ..DVLE.VS. VSEQMLILHG. .LLLLQ.
NR3D_Platynereis_dumerilii QVNFAENLHF NE........ .SS.VGEIWQ ISQQFRYLE. . FMLLRYV]
ER_Branchiostoma_floridae KLL. .GGVLV NRNTISNRRN .LEMC..I.S IATKFY[EFD. .YL.L..
ERa_Homo_sapiens —~LLFAPNLLL DR....sc.. .VE.F.ML.. TSS.F N. .FV.L.S
ERb_Homo_sapiens -LIFAPDLVL DR...cconn .LE.F.ML.. TTS.FREL.. .YL.V..
SR_Branchiostoma_floridae WLVFAPDLIM DR::eeeass .EY.CTPM.E FARQFADLQV .VYV.L..
GR_Homo_sapiens .LCFAPDLI. NE........ . YDQCKHM.Y VSSELHRLQV YL.M.T
MR_Homo_sapiens FLYFAPDLVF NE........ .YELCQGMHQ ISLQF Q. .YTIM.V]
AR _Homo_sapiens MLYFAPDLVF NE........ .YSQCVRMRH .SQEF QI .FL.M..
PR_Homo_sapiens MLYFAPDLIL NE........ - YSLCLTMWQ IPQEFVKLQV SQ. .FL.M.V

Supplemental Figure 2 (continued)
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H9

H10-H11

120
NR3E_Hydra magnipapillata IILTNAETTQ LSRP-—--- —— AKVHALSN QFCSSLQYYT KNRH---JKE NPLKFAKIVL
NR3F_Trichoplax_ adhaerens LR-——f——== ———= . emm e e Fmeeed== —m———o—
NR3E_Hydractinia_symbiolongicarpus S...fe. SSS .AG.. ..E..ND.IT T.S.T..... NS|..... R. ..Q....L..
NR3E_Aurelia_aurita .G.L.[.DSRG .TGA. . +.S5..0D.V. K.SLA.N.HI SSP....J PD Q.Q..... I.
NR3E Rhopllema esculentum .G.L.[.DSRG .TGS. « «+S..Q0E.VK K.S.A.N.HI SSH.... PD Q.Q..... I.
NR3E_Podocoryna_carnea G.ooofew SSS ..V.. . «.DN.NE.IT T.S.T..... SSleee..d RD ..Q....L..
NR3E_Nanomia_bijuga Nooofeo SS. .TTS. . ..D..NE.IQ K.T.A....S T.[.S...JR. S.Q....L..
NR3E Chlronex fleckeri .G.M.[.DSCG ..GS. ..RG.QE.VR KYSMA.A.HI SS[{.... PD K.Queveeeuwoo
NR3E Alatlna alata .G.M.[.DSCG ..GS. ..RG.QE.VR KYSMA.M.HI ST{.... PD K.Quevevunn
NR3E_Morbakka_v1rulenta .G.M.[.DSCG ..GS.. . «.RG.QE.VR KYSMA.T.HI STf.... PD K.Queeewuwoo
NR3E_Tripedalia_cystophora .G.M.|.DSCG ..GS.. . ..RG.QE.VR KYSMA.T.HI NT{.... PD K.Quvovuwuo
NR3E_Copula_sivickisi .G.M.[.DSCG ..GS. ..RG.QE.VR KYSMA.T.HI NT[{.... PD K.Quevennn
NR3E Chlronex yamaguchl .G.M.[.DSCG .GS. ..RG.QE.VR KYSMA.A.HTI SS{f....d PD K.Q..v0oewn
ERRa_Homo_saplens LA. DSVH IEDA. . ..EA.EQ.RE ALHEA.LE.E AG|.AGPGGGA ERRRAGRLL.
ERRb_Homo_sapiens LA. DSMY IEDL. . ..EA.QK.QD LLHEA..D.E LSPRH..J-. E.WRTG.LL.
ERRg_Homo_sapiens A. DSMH IEDV. . ..EA.QK.QD VLHEA..D.E AGR.M..J-. D.RRAG.MLM
ERR_Drosophila_melanogaster LL.A.CD-IL .DDQ. . «.SSLR.FRD TILN..NDVV YLLLRH.../SS AVSHQQQLL.
ERR_Crassostrea_gigas MT.C.ID-VA IENS. ..EA.RQ.QD KLQD..IE.V .Y/.YV..J-G .LRRLGHLYM
NR3D_Crassostrea_gigas MV.V.l..VRR .ASY...... ..NQIFNMQQ SLLDAIVDTA QK|--Y..HPD .VRHVPAVL.
NR3D_Aplysia californica Tv.V.l. .VRP .DSF..l.... ..L.IQEMRQ LILDVFMEVA GRH-Q..QFG .WRHAPS.L.
NR3D_Platynereis_ dumerilii VTML.|. .SIR ..CL..... ..DAM.KIRQ .YLEA.HFEC GR[TLGKIYES SCVRM.Q.LC
ER_Branchiostoma_floridae T.VHGSLKG .ESD..[.... ..TQ.RQ.QD DLTDA.MDVC SE[..... AL GSRRP..ML.
ERa_Homo_sapiens L.SGVYT FLSSTLHKSLE EKDHI.RVLD KITDT.IHLM AKA-GLTHQQ QHQRL.QLL.
ERb_Homo_sapiens M..L.[SSMYP .VTATQDA.D SSR.LAH.L. AVTDA.VWVI AKS-GISYQQ QSMRL.NLLM
SR_Branchiostoma_floridae LT.YTTAVSR .QDY. ... «.RO.QOR.QH EINEA.AEAC SS[FG..J-F S.GNI.RLMM
GR_Homo_sapiens LL.LSSV--P —----.KDGLK SQELFDEIRM TYIKE.GKAI VKL.E.GNYSQ .WQR.YQLTK
MR_Homo_sapiens LL.LSTI--P ----.KDGLK SQ.AFEEMRT NYIKE.RKMV TKCP.NNYGQ SWQR.YQLTK
AR_Homo_sapiens LL I--P ----.VDGLK NQKFFDE.RM NYIKE.DRII ACKR.KNHTS CSRR.YQLTK
PR_Homo_sapiens LL I--P ----.LEGLR SQTQFEEMRS SYIRE.IKAI GL|.Q.KGYVS SSQR.YQLTK
1261 H10-H11 H12
NR3E_Hydra_magnipapillata ILPQLKYLVN EVLKVLHALN -SEKGAYL [SDLVVEMLDV KNRQ-——=== —————————e
NR3F_Trichoplax_adhaerens = = |-————————— o et B R el
NR3E_Hydractinia_symbiolongicarpus ([....... M.. Q.IEY.YTMK .NSSESN. eel.fEA Q.Leceeee ceceecanns
NR3E_Aurelia aurita  [....... V.. N.IEYFYRVK IS.--SE.Q. |[.E.L...| .EA .S.L.ceeee cooocconscse
NR3E_Rhopilema esculentum |e.e.... CV.. N.IEYFYRVK [S.--GE.Q. |[.E.L...J.EA .S.L.cccee cecececons
NR3E_Podocoryna_carnea  leeeeoss M.. Q.IEY.YKMK .ES.ESN. eeloofeEA tQ.Lceeees sesescncns
NR3E_Nanomia_bijuga  [.......... R.IEL.TKMK .HQDKCA. cel.eEA (Q.Lceeees ceecscccns
NR3E Chlronex fleckeri = |i..i.... V.. H.IEF.YRVK IS.--GE.Q. cLeoofeEA .S.Lieeeees ceececcons
NR3E_Alat1na_alata ....... V.. H.IEF.YRVK IiS.--GE.Q. cLeeoftBEA cS.L.ceeee ceeeoncnns
NR3E_Morbakka virulenta [....... V.. H.IEF.YRVK LS.--GE.Q. cLeeofeBEA tS.Liteeee soeencnnns
NR3E_Tripedalia cystophora = |eeees.. V.. H.IEF.YRVK IfS.--GE.Q. LIVeEA cS.Liceeee eeeencnnnn
NR3E_Copula_sivickisi ~ [....... V.. H.IEF.YRVK IS.--GE.Q. cLeoofeBEA tS.Leeeees osescscccns
NR3E_Chironex yamaguchi = |....... V.. H.IEF.YRVK IfS.--GE.Q. ... L...csEA .S.L.ceeee ceveseosss
ERRa_Homo_sapiens T..L. RQTAG K..AHFYGVK .—=GKVPM [HK.FL..|.EA MMD=..ccee ceeeoocons
ERRb_Homo_sapiens T..L.RQTAA KAVQHFYSVK .—=GKVPM |[HK.FL...EA .VG.EQLRGS PKDERMSSHD
ERRg_Homo_sapiens T..L.RQTST KAVQHFYNIK .——GKVPM [HK.FL..[.EA .V-=...itt ceeernnnnn
ERR _Drosophila_melanogaster L..S.RQADD ILRRFWRGIA «==EVITM [KK.FL..].EP LA.=.cccee coecsnnnns
ERR_Crassostrea_gigas L..A.NHMKL LAKQYWFDVK +=—GRIMM [HK.FL..|.EA DS==..ccee coecsnosss
NR3D_Crassostrea_gigas L.THIRQAGE RGIAFFQR.K .[E.--GVVTF [C..LK..|..A QDFLEKKSSN EGD.......
NR3D_Aplysia californica L.THIRQAGE RGITYFQK.K .—=GCVTF |C..LT..|. .A H.SSGERRRL QQQQQQPQQQ
NR3D_Platynereis_dumerilii .. .FARQVSL KAITH.FNMH .--HAVPV |G...A..[.VA QKELMTNEDS AKIIT.....
ER_Branchiostoma_floridae L.SH.RQVSA RASSH.G.VR .==LKVP. |[Y.ILLDI.TD QVSEGQRDQQ AGHHEVASSP
ERa_Homo_saplens . .SHIRHMS. KGMEH.YSMK .—=NVVP. [Y..LL..|..A HRLHAPTSRG GASVEETDQS
ERb_Homo_sapiens L.SHVRHAS. KGMEH.LNMK .—=NVVPV [Y..LL..|.NA HVLRGCKSSI TGSECSPAED
SR_Branchiostoma_floridae .VS.VRQ.SS LGVDH.NR.R .—=ETVSV |[EG.LR.IV.E PP.ITEIEDS PGSAEGNKTM
GR_Homo_sapiens L.DSMHEV.E NL.NYCFQTF K-TMSIEF [PEMLA.IITN QIPK...... . . YSNGNIKK
MR_Homo_sapiens L.DSMHD..S DL.EFCFYTF SHALKVEF |PAML..I[ISD QLPK...... . .VESGNAKP
AR_Homo_sapiens L.DSVQPIAR .LHQFTFD.L SHMVSVDF |PEMMA.I[IS. QVPK...... . « ILSGKVKP
PR_Homo_sapiens L.DN.HD..K QLHLYCLNTF SRALSVEF |PEMMS.V[IAA QLPK...... . . ILAGMVKP

Supplemental Figure 2. Full-length alignment of cnidarian NR3E with already known
members of the NR3 family.

The DNA-binding domain (DBD) is highlighted with light grey. Within it, two interaction sites
with DNA response elements (P-box and D-box) are boxed, and the nine conserved cystein residues
are highlighted in orange. The twelve helices of the ligand binding domain (LBD) are boxed based
on the human ERa sequence. As in Figure 5, residues involved in estrogen binding in ER are
highlighted in green. Homologous residues that are shared by the cnidarian NR3E and the
vertebrate oxosteroid receptors (SRs) are highlighted in pink. The cnidarian-specific N79-W80
anchor is highlighted in brown.
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DBD LBD
NR3E Hydra magnipapillata - -
NR3F Trichoplax adhaerens 66.7 28.8

NRS3E Hydractinia symbiolongicarpus 85.1 51.2
NRS3E Aurelia aurita 791 40.6
NR3E Rhopilema esculentum 791 417
NR3E Podocoryna carnea 85.1 52.1
NR3E Nanomia bijuga 83.6 49.3
NR3E Chironex fleckeri 791 42.2
NR3E Alatina alata - 427
NRS3E Morbakka virulenta 791 43.1
NR3E Tripedalia cystophora 791 42.2
NR3E Copula sivickisi 79.1 42.2
NR3E Chironex yamaguchi 791 42.2
ERRa Homo sapiens 68,2 244
ERRb Homo sapiens 66.7 26.8
ERRg Homo sapiens 66.7 26.3
ERR Drosophila melanogaster 65.2 21.2
ERR Crassostrea gigas 65.2 22.8
NR3D Crassostrea gigas 69.7 211
NR3D Aplysia californica 68,2 22.4
NR3D Platynereis dumerilii 69.7 19.7
ER Branchiostoma floridae 65.7 23.3
ERa Homo sapiens 71.2 22.8
ERb Homo sapiens 71.2 234
SR Branchiostoma floridae 53 18.2
GR Homo sapiens 56.1 19.4
MR Homo sapiens 57.6 17.5
AR Homo sapiens 515 16.6

Supplemental Table 1. Identity percentages of DBDs and LBDs when compared to NR3E
from Hydra.
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Supplemental Figure 3. Paraestrol A docking into the ligand binding pocket of estrogen
related receptor y homology-based model of Hydra NR3E. (a) Superposition of the NR3E
structural model using ERRYy structure (in dark green) where the paraestrol A is represented in light
green, the ERRy structure used as template (PDB id: 3D24) is represented in red and for
comparison the paraestrol A position found in the NR3E ER model in pink. (b) Detailed view of the
ligand binding pocket of NR3E ERRy-based model, highlighting interactions (in yellow dashed
lines) between the paraestrol and residues Q42 and N79. Results of the first round of docking
experiments are represented in grey, showing one hydrogen bond (in red dashed line) between
paraestrol and residue Q42. (c) Detailed view of the binding pocket of NR3E ERa-based model,
highlighting interactions (in yellow dashed lines) between the paraestrol and residues Q42 and N79.
Results of the first round of docking experiments are represented in grey, showing one hydrogen

bond (in red dashed line) between paraestrol and residue N79.
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