
Fig. S1:  Alignment of annelid ERs with mollusk and human ERs.  Only the DBD and LBD are included.  A muta-
tion in the activation function surface AF-2 that disrupts coactivators recruitment and transcriptional activation is 
boxed.
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capitellaER         CQICDDAASGFHYGVWSCEGCKAFFKRSLQAMSSGPVDYVCPATQNCTIDRQRRKSCQAC
octopusER           CQVCDDNASGFHYGVWSCEGCKAFFKRSIQ----GPVDYVCPATNSCTIDKHRRKSCQAC
aplysiaER           CQVCSDNASGFHYGVWSCEGCKAFFKRSIQ----GPVDYICPATNTCTIDKHRRKSCQAC
humanERa            CAVCNDYASGYHYGVWSCEGCKAFFKRSIQ----GHNDYMCPATNQCTIDKNRRKSCQAC
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octopusER           RLRKCYEVGMNKGSQRKERKNSSN----QTKVKRSSAD----------------------
aplysiaER           RLRRCYEVGMNKGSQRKEKRNSGN--TSSLKGKRCRAD----------------------
humanERa            RLRKCYEVGMMKGGIRKDRRGGRM-----LKHKRQRDDGEGR------------------
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platynereisER       LIGLADMELVDVVNWAKVLPGFSGLELRDRIAILESCWMELLCIGAAGRSR-LNTTFQVN
capitellaER         LFKLADFELMDVITWAKNIPGYSALSLKLRIHLLEACWMEVLIIGLLWRSQ-NHKD-CLM
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humanERa            EHLYSMKCKNVVPLYDLLLEMLDAHRLHAPTSRGGASVEETDQSHLATAGSTSSHSLQKY
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Fig. S2:  Complete steroid receptor phylogeny inferred using Bayesian MCMC.  Node labels show in-
ferred posterior probabilities for each clade.

thaisER

croakerERg

goldfishER

turtleSF1

zebrafinchERa

xenopusAR

humanPR

gildedseabreamERb

eelPR

troutARa

xenopusGR

platyER

humanCOUP1

redseabreamER

halibutGR

salmonER

hagfishER

anolisER

tilapiaER1

humanERa

squalusER

humanMR

zebrafishSF1

croakerERa

troutGR

hagfishCR

lampreyER

humanERb

haplochromisAR

mouseERR3

humanRXRg

CragigER

mouseERRa

canaryAR

MarcorER

mouseERR2

MedakaER

ratERa

lampreyGR

redseabreamAR

flounderGR

mouseERb

humanRXRa

eelAR

chickER

gildedseabreamERa

BfSR

mousePR

quailERb

NuclapER

skateGR

xenopusERa

humanLRH1

whiptaillizardPR

catfishERa

BluetilapiaER

humanRXRb

skatePR

hagfishSR2

mouseSF1

xenopusPR

whiptaillizardERa

humanERRg

skateAR

humanERRb

mouseLRH1

BfER

capitellaER

octopusER

troutARb

chickSF1

humanGR

tilapiaER2

alligatorERalpha

fruitflyERR

croakerERb

skateMR

chickPR

ratERb

mouseAR

aplysiaER

humanCOUP2

crocodilePR

xenopusMR
ratMR

humanERRa

humanAR

eelER

mouseERa

lampreyPR

1

0.62

1

1

1

0.91

0.92
0.84

0.97

1

1

1

1

1

0.95

0.97

0.99

1

1

0.99

1

0.62

1

1

0.86

0.67

1

1

1

1

0.94

0.74

1

1

1

0.99

1

0.98

1

1

1

1

1

1

0.86

1

1

0.79

1

1

0.61

1

1

1

0.79

0.94

0.88

0.89

1

1

0.95

1

1

1

0.8

1

0.92

1

1

1

1

1

0.53

1

0.93

1

1

1

1

1

1

1

0.73

2.0



Fig. S3:  Steroid receptor phylogeny inferred using maximum likelihood, with likelihood ratio statistics.  
Node labels show approximate likelihood ratio statistics (LRS = 2ln(likelihood ratio).  The likelihood ra-
tio compares the likelihood of the maximum likelihood phylogeny to the likelihood of the highest-
likelihood phylogeny missing the node of interest.   
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Fig. S4:  Steroid receptor phylogeny inferred using maximum likelihood, with chi-square support statis-
tics.  Chi-square statistics represent 1 minus the probability that the likelihood ratio statistic observed for 
each node would have occurred by chance if the node is in fact false.  
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Fig. S5:  Steroid receptor phylogeny excluding cephalochordate receptors.  Maximum likelihood topology 
for the same alignment in Figs. S2-S4 but with ER and SR from Branchiostoma floridae excluded.  Node 
labels show approximate likelihood ratio, the chi-square statistic for the approximate likelihood ratio, and 
the Bayesian posterior probability.
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Fig. S6:  Hormone and xenobiotic sensitivity of full-length PdER and human ER.   Fold-activation of an 
ERE-driven luciferase reporter over vector-only control by full-length receptors is shown.  DES, diethyl-
stilbestrol; 4-OP, 4-octylphenol; BPA, Bisphenol A.



Fig. S7: Estrogen-specificity of CcER.  Fold activation of a luciferase reporter (relative to vehicle-only 
control) by a Gal4DBD-CcERLBD fusion protein is shown in the presence of various hormones, each at 1 
M. 


