Multiplex analysis platform for Endocrine disruption prediction using zebrafish
Sergio Jarque?!, Jone Ibarra!, Maria Rubio’, Jessica Garcia', Javier Terriente!

1ZeClinics SL, Carretera de Can Ruti, Cami de les Escoles, s/n, Edificio IGTP
Muntanya, 08916, Badalona, Barcelona, Spain. sergio.jarque@zeclinics.com

Supplementary information



Table S1. Physicochemical properties, use, toxicity (LC50) and range of concentrations
tested in endocrine disruption assays of each chemical. - indicates compounds in which
mortality was not achieved

Name CAS number | MW Water solubility Use LC50 Conc. range
(mg/L) (uM) (uM)

Bisphenol A 80-05-7 228.29 120.00 industrial | 41.56 0.10-10

(BPA) product

Diethylstilbestrol 56-53-1 268.35 | 12.00 drug - 0.001 -0.1

(DES)

Endosulfan 115-29-7 40693 | 045 pesticide | - 0.04-4

(END)

17p-estradiol 50-28-2 272.38 | 3.90 natural 35.85 0.01-1

(E2) hormone

Fulvestrant 129453-61-8 606.77 6.72 drug - 1-10

(FUL)

Hexaconazole 79983-71-4 314.21 17.00 fungicide | 23.41 2-8

(HEX)

Methimazole 60-56-0 114.17 | 277500.00 drug 15851.00 | 250 - 1000

(MMI)

17a-Methyltestosterone 58-18-4 302.45 | 33.90 drug 90.21 0.001 - 10

(17a-MT)

Nandrolone 434-22-0 27440 | 3090.00 drug 497.10 0.01-10

(NAN)

Nilutamide 63612-50-0 31722 | 4.19 drug 32.85 1

(NIL)

Testosterone 58-22-0 28842 | 23.40 natural 77.83 0.01-5

(TES) hormone

3,3',5-triiodo-L-thyronin 6893-02-3 65097 | 3.96 natural 0.006 0.0001-0.1

(T3) hormone

Vinclozolin 50471-44-8 286.11 2.60 fungicide | - 10

(VIN)

Table S2. Primers sequences, amplicon lengths and amplification efficiencies for the
genes analyzed in the study. — indicates that efficiencies were not calculated because of
the low basal levels.

Accession Efficiency
Gene Forward 5’-3 Reverse 5’-3’

number (%)
efla L47669.1 AGCAGCAGCTGAGGAGTGAT CCGCATTTGTAGATCAGATGG 98
cypl9al NM_131154.3 TGGGTCGAATGCACAGATCC GATCCGAACGGCTGGAAGAA -
cypl9alb | AF226619.1 TCGGCACGGCGTGCAACTAC CATACCTATGCATTGCAGACC 93
vtgl NM_001044897.3 | CCTGCTCCATTTGACAGAACC GTCCAGGATTTCCCTCAGT 93
sult2st3 NM_001078168.2 | GACCACATCAAAAGCTGGCGAAAC | GTGCTGTTACTGACGACACGATCC | 104
cyp2k22 | NM_200235.1 CGTCAGACCAGCTGTGATGT TGTCAGGTGTTTCCCACTCA 95
slco4dfl NM_001080666.2 | GCCGTACCTTTCTTCGCTCTCAG GGTCACTCCATTCTCTCCACACAC | -
tg DQ278875.1 CTGGTCACCTGTGGTITGATG TCCCTGAAGCTGCTCAAAAT 107
tpo XM_021467270.1 | CCAGCCAGACCTCGTTC CGGAGATGAGCGGAAGAAG 110
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Table S3. Stability of efla determined by Bestkeeper© software. Standard deviation
below 1 is considered valid for a housekeeping gene. Red cells indicate standard

deviations above 1 (target genes).

efla (HK) cypl1l9alb

n 18 10
geo Mean [CP] 20,70 31,39
ar Mean [CP] 20,72 31,47
min [CP] 19,63 28,01
max [CP] 22,85 35,57
std dev [+ CP] 0,72
CV [% CP] 3,47 6,39
min [x-fold] -2,10 -10,40
max [x-fold] 4,43 18,14
std dev [£ x-fold] 1,65 4,03

vitgl  sult2st3 cyp2k22
10 9 8
31,02 29,80 34,12
31,36 29,87 34,16
24,87 26,78 31,93
40,00 32,81 36,33

13,80 6,01 4,32
-71,02 -8,11 -4,57
506,04 8,09 4,62
20,09 3,47 2,78

Figure S1. Dose-response curves of cyp19al (left panel) and slcolf4 (right panel) for
zebrafish embryos exposed to E2 and TES, respectively from 48 to 120 hpf.
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Figure S2. Schematic representation of the main compartments within the HPT axis, and location of the four thyroid markers finally selected (green marks)
and the markers not further considered (red marks) in this study. Adapted from [1].
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Table S4. Studies evaluated to compare EC50s.

Compound EC50 (uM) LogEC50 Exposure phase endpoint Reference
E2 0.09 -1.04575749  48-120h cypl19alb mRNA our study
E2 0.0034 -2.46852108  0-96 h cyp19alb - fluorescence [2]

E2 0.0024 -2.61978876  0-96 h cyp19alb - fluorescence [3]

E2 0.0041 -2.38721614  0-96 h cypl9alb - mRNA [3]

E2 0.01* -2 0-72h cypl9alb - mRNA [4]

E2 0.0055* -2.25963731  72-96 h cypl9alb - mRNA [5]

E2 0.01* -2 2-48h cypl9alb - mRNA [6]

E2 n.e. - 7 days (adults) cyp19alb - mRNA [7]

E2 n.e. - 21 days (adults) cypl9alb - mRNA [8]

E2 0.0004 -3.39794000 14 days (adults) M® cyp19alb - mRNA [9]

E2 0.19 -0.7212464 48-120 h vtgl mRNA our study
E2 0.18* -0.75696195  0-168 h vtgl - mRNA [10]

E2 0.03* -1.52287875  0-120 h vtgl - mRNA [11]

E2 0.0002 -3.69897 8 days (adults) vtg - blood [12]

E2 0.0006 -3.22184875 24 days (adults) vtg - blood [13]

E2 0.00009 -4.04575749 14 days (adults) vtg - blood [14]

E2 0.00009 -4.04575749 21 days (adults) vtg - blood [15]

E2 0.0006* -3.22184875 21 days (adults) vtg - blood [16]

E2 0.00055* -3.259637311 21 days (adults) vtg1 - fluorescence [17]

BPA 4.99 0.69810055 48-120 h cypl9alb - mRNA our study
BPA 7.4 0.86923172 0-96 h cyp19alb - fluorescence [2]

BPA 33 0.51851394 0-96 h cyp19alb - fluorescence [3]

BPA 6.25* 0.79588002 0-96 h cyp19alb - fluorescence [18]

BPA 1.23 0.08990511 0-120 h ERE-GFP - fluorescence [19]

BPA 0.22 -0.65757732  0-72h cypl9alb - mRNA [20]

BPA 3* 0.47712125 7296 h cypl9alb - mRNA [5]

BPA 0.024* -1.61978876 14 days (adults) cyp19alb - mRNA [21]

BPA n.e. - 48-120 h vtgl - mRNA our study
BPA n.e. - 0-168 h vtgl - mRNA [10]

BPA 0.65 -0.18708664 14 days (adults) vtg - blood [14]

BPA 0.24* -0.61978876 14 days (juveniles) vtg - mRNA [21]

BPA 2.63* 0.41995575 28 days (juveniles) vtg - blood [13]

BPA 1.75* 0.24303805 43 days (adults) vtg - blood [22]

BPA 4.93 0.64246452 21 days (adults) vtgl - fluorescence [17]

DES 0.01 -2 48-120 h cypl9alb mRNA our study
DES 0.00001 -5 0-96 h cyp19alb - fluorescence [3]

DES 0.0055* -2.25963731  2-48h cypl9alb - mRNA [6]

DES 0.05 -1.30103 48-120 h vtgl mRNA our study
DES 0.03* -1.52287875  0-168 h vtgl - mRNA [10]

DES 0.0011* -2.95860731 21 days (juveniles) vtg - mRNA [23]

DES 0.0004* -3.39794000 30 days (adults) vtgl - mRNA [24]

END n.e. - 48-120 h cypl9alb - vigl mRNA our study




END n.e. - 0-96 h cyp19alb - fluorescence [3]

END 0.33 -0.4814860 48-120 h vtgl mRNA our study
END 1.96 0.29225607 6-96 h vtg mRNA [25]

END 0.00003 -4.30102999 21 days vtg - Elisa [26]

TES 1.11 0.04532298 48-120 h cyp19alb - vigl mRNA our study
TES 1.03 0.01283722 0-96 h cyp19alb - fluorescence [3]

TES 1* 0 0-72h cypl9alb - mRNA [27]
17a-MT 0.62 -0.20760831 48-120 h cypl9alb mRNA our study
17a-MT 0.04 -1.39794001  0-96h cyp19alb - fluorescence [3]
17a-MT 0.17* -0.76955108  0-144h cypl9alb - mRNA [28]
17a-MT 2 0.301029996  48-120 h vtgl mRNA our study
17a-MT 0.002* -2.69897000 21 days (adults) vtgl - blood [29]
17a-MT 0.66 -0.18045606 12 days (adults) vtg - blood [30]

TES 0.44 -0.35654732  48-120 h sult2st3 - cyp2k22 mRNA  our study
TES 0.06 -1.22184875  96-120 h sult2st3 - cyp2k22 mRNA  [31]

MMI 397 2.59879051 48-120 h tpo - mRNA our study
MMI 487 2.68752896 48-120 h tpo - mRNA [32]

HEX 2.22 0.34635297 48-120 h dio2 - mRNA our study
HEX 3.98* 0.59988307 0-120 h dio2 - mRNA [33]

* indicates the mean of an approximate range because authors did not provide specific EC50. n.e. indicates

no positive effect. @ effects only detected in males.
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