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Figure S1: Example of trimming of bone parts. From a lateral view of a larva stained with alizarin red (including the whole body), pixel-based quantification of the mineralized "red" area was carried out using GIMP software.



Supp data Table S1: Primer sequences and sequence ID for each studied gene.
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Supp data Table S2: Rates of survival after 7 days of exposure. The abnormal swim bladder rate and the standard length SLfresh are reported in 16-dph larvae (n=50) and 23-dph larvae (n=38-40). The differences between SLfresh in 23-dph larvae were tested using the non-parametric multiple comparison test Kruskal-Wallis, followed by Dunn’s post-hoc test (p<0.05). Treatments exhibiting different letters in brackets are significantly different. 
	
	16 dph
	23 dph
	23 dph
	23 dph
	23 dph
	23 dph

	
	Seawater control
	Solvent control
	E2 0.4 ng.L-1
	E2 40 ng.L-1
	BPA 1.6 μg.L-1
	BPA 160 μg.L-1

	Survival (%)
	-
	48
	44
	56
	60
	53

	Abnormal bladder (%)
	5
	8
	10
	16
	15
	28

	SLfresh (cm)
	0.73 ± 0.06
	0.92 ± 0.06 (a,b)
	0.92 ± 0.06 (a,b)
	0.90 ± 0.06 (a)
	0.92 ± 0.05 (a,b)
	0.95 ± 0.06 (b)

	n SLfresh
	50
	39
	38
	38
	40
	40
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Supp Data Figure S2: Relative mRNA expression of mineralization-related genes and expression of nuclear estrogen-related receptor genes, in 23-dph individuals exposed for 7 days at nominal concentrations of 0.4 and 40 ng.L-1 E2 (E2 0.4 and E2 40), 1.6 and 160 μg.L-1 BPA (BPA 1.6 and BPA 160) and ethanol 0.0008% (v/v) as a solvent control (Control) that were not affected by the different treatments. Relative mRNA levels are expressed as ∆∆Cp with solvent control as a reference (n=16 to 20 individuals). In boxplots, hinges indicate first and third quartiles; whiskers indicate the min and max values, and horizontal lines indicate the median. Differences between control and treatments was tested using the non-parametric multiple comparison test Kruskal-Wallis, followed by Dunn's post-hoc test.




Supp Data Table S3: Variation in the expression of selected genes as a function of E2 and BPA treatments (0.4 and 40 ng.L-1 E2, 1.6 and 160 μg.L-1 BPA) compared to the solvent control. The fold-changes compared to the solvent control are given with the significance level of adjusted p-value (*: p<0.05; **: p<0.01; ***: p<0.001; ****: p<0.0001); ns: no significant effect. In green the positive fold-change; in red, the negative fold-change.
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image2.png
gene (protein encoded) Forward primer (5-3')

Reverse primer (5"-3')

Sequence Id (reference)

Matrix proteins

sparc (osteonectin) GAGGCTGTTAGATCGTCCCG  GGCCTCGTCAAACTCTCCAA DLAgn_00112870
bgp1a (osteocalin 1a) GCCAGTGACAACCTTGCTCA  CCATAGTAGGCGGTGTAGGC DLAgn_00186150
bgp1b (osteocalcin 1b) CATCGTTGCCGCATACACTG CCTTTTAGTCCTGGGGCTCC DLAgn_00181030
col2ala (collagen alpha-1a(l) chain) CCCTGCTGATGCCAGTGCC  TGCACCAACTTCTCCGCGTGA DLAgn_00128260
col2a1b (collagen alpha-1b(1) chain) AGCCGACCAGGCTTCCGGAAA  ACCAGTTCTTGCGAGGGATGC DLAgn_00095140
col1a2 (collagen alpha-2() chain) AGAGCCAAGGACTACGAGGT  GTTCTTCTGGGCGATGCTCT DLAgn_00200090
Phosphatase and proteolytic enzymes

acps (tartrateresistant acid phosphatasetype ! TTATCTCTGCGGCCATGACC  TGGGAGAGGACAGTGCGATA DLAgn_00177200
alp (alkaline phosphatase) GACGAGAGAAACCTGGTGCA  CCCCAGGTTCAAAGAGACCC DLAgn_00096700
ctsk (cathepsin K) GTCCGAGAAGATGACTGGCC  AACAAGAGCCACAGGAACCC DLA_LG16_000100
Transcription and signaling factors

50x9a (SRY-boxtranscription factor 92) CTCAAGGGCTACGACTGGAC  CGGGTGATCCTTCTTGTGCT DLAgn_00098680
50x9b (SRY-boxtranscription factor 9b) GCCGATTCICCAGCGTCTAG  GTCCACAGCTCCAAAGTCGA DLAgn_00190250
5p7 (osterix) GTGCAGGGCTGATIGAGAGT  AGTTGGGGCAGTCACATGAG DLAgn_00095250
runx2 (runt-related transcription factor2)  GAGAGGATGAGGGTGAGGGT — TGGTAGAGTGGACTGAGGGG DLAgn_00067520
ihha (indian hedgehog ligand a) CTCACCCCGAACTACAACCC | CATAGTGCAGCGACTCCTCC DLA_LG24_000240
ihhb (indian hedgehog ligand b) ACGAGTCCAAAGCCCACATT  CCGTGACCGTCTGATGTTGA DLA LG15_002450
ranki (receptor activator of NFB ligand) GAACGCCCTGAGAGACACAA  GTTTCCCCTTCTGGTAGCCC DLAgn_00054660
Nuclear estrogen receptors

era (nuclear estrogen receptor alpha) CGCCAACCCACCACTATC CAGGACCACACCCCGTAG DLA_LG17_005350
erb1 (nuclear estrogen receptor beta 1) CCACGTCCAGGGTGAGAG TGTTGGCGGAAGCTAAGG AVK43095.1
erb2 (nuclear estrogen receptor beta 2) GTGGAGGGCATCATGGAG GTCGACAGG CCCATTTTG AVK43096.1
Membrane estrogen receptors

gpera (G protein-coupled estrogen receptor alph  GCCACCCTTCTCCCTTTCACC | TTCGCCCAATCAGAGAGTAGCAT DLAgn_00191960

gperb (G protein-coupled estrogen receptor bet ACAGCAGCGTCTTCTTCTTAACCAGATGAGGACACCCAGATAAGGCAG

DLAgN_00100480

Estrogen-related receptors

erra (estrogen-elated receptor alpha) CCGTGAACTGGTCGTCATCA  AAAACGGCGAGCAAGTTGAC DLAgn_00040210
errb1 (estrogen-related receptor beta 1) GAGAGTAGCCAGCACCAGGA  GGGGTCTCCTTCTCCTGAGT DLAgn_00021470

errb2 (estrogen-related receptor beta 2) TCCCTGACCCTCTCTGCTAC | AGCATGCCAGGGTTGAACAT DLAgn_00069380

errga (estrogen-related receptor gamma a) TCTAGTCCTGCCTCCCTGAC | CACACCAGACACAGCCTCTT DLAgn_00156640

errgb (estrogen-related receptorgammab)  CATCGTTGCCGCATACACTG  GCCTCTCTCTGAAAGCCTGG DLAgn_00068750

GH-IGF1 axis

gh (growth hormone) CACAACCTCCACCTGCTCG CACAACCTCCACCTGCTCG  GQ918491.1 (Lorin-Nebel et al., 2015)
igft (insulin-like growth factor 1) GACGAGTGCTGCTTCCAAAG  TTTGTCTTGTCTGGCTGCTG AY800248.1

Reference RNA

185 (ribosomal protein) AGGAATTGACGGAAGGGCAC  TAAGAACGGCCATGCACCAC KU820862 (Masroor et al., 2018)
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E20.4ng.L-1 E2 40 ng.L-1 BPA1.6pg.Ll-1  BPA 160 pg.L-1
Sox 9 regulatory network
sox9a ns ns ns -(3.0), **
sox9b ns ns -(20),* -(32), ***+
col2a1b ns ns ns -(23),*
col2ala ns ns ns ns
Runx2 regulatory network
runx2 ns ns ns - (2.6), ***
sp7 +(17),* +(L7),** ns +(15),*
col1a2 ns ns ns -(3.5), ***
bgpla +(17),* +(16)* +(19),** ns
bap1b +2.5),** +(28),* +37), % +(28),*
sparc +(18),**  ns +(18),**  ns
ihha ns ns ns ns
ihhb ns ns ns ns
alp ns ns ns ns
Osteoclast activity
ranki ns ns ns - (26), %%+
acps ns +(L.9), *** ns +(15),*
ctsk ns ns ns -(23),*
Membrane and nuclear estrogen(-related) receptors
erb1 ns +(23),* ns ns
erb2 ns +(22),* ns ns
gperb ns ns ns ns
erra +(15),* +(14),* +(14),* +(16), ***
errb1 ns ns ns ns
errb2 ns -(16),* ns ns
errga ns ns ns ns
GH-IGF1 axis
gh +(2.2)** (3.0, +22),%* +(1.9)*
igft ns H(2.9), %% +(26),***  +(2.5),***





