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F1 (6 mo)

Figure S1. Experimental design. A life-cycle exposure of FO marine medaka to 0,
1.0, 2.9 and 9.5 pug/L PFBS is conducted from embryos until 6 mo. In order to
examine elimination rate of PFBS, some FO adults are further depurated in clean
seawater for 2 mo without PFBS exposure. During the final 2 weeks of exposure of
FO generation, F1 embryos are collected and cultured in clean seawater without
further chemical exposure until 6 mo age. F2 embryos are then collected and reared in

clean seawater until 15 dpf.
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Figure S2. Proteomics identify differential proteins in plasma. Changes in

proteomic profiles of FO adult plasma (a, Male; b, Female) are shown after a

life-cycle exposure to 0 and 9.5 pg/L PFBS. Data are presented as the means + SEM.

Significant difference between control and exposure group is indicated by *P < 0.05,

and **P < 0.01.
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Figure S3. Alterations in HPG hormonal levels of F1 adult medaka by parental
exposure. (a) Male; (b) Female. Green colors represent down-regulation and red
colors represent up-regulation relative to control. Significant difference between
control and exposure groups (1.0, 2.9 and 9.5 pg/L) is indicated by *P < 0.05, and
*#P < 0.01. Abbreviations: Gonadotropin releasing hormone (GnRH); luteinizing
hormone (LH); follicle stimulating hormone (FSH); testosterone (T); estradiol (E2);

11-keto-testosterone (11-KT).
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Figure S4. Fitness of F2 generation is transgenerationally impaired by ancestral
exposure. Reproductive fitness of F1 adult (a, Sex ratio; b, GSI values; ¢, Egg
production) and condition of F2 generation (d, Egg weight; e, Protein and lipid
storage; f, F2 larval mortality) after ancestral exposure to environmentally realistic
concentrations of PFBS (0, 1.0, 2.9 and 9.5 pg/L). GSI refers to the gonadosomatic
index (GSI = gonad weight/body weight x 100). Data are presented as the means +
SEM. Significant difference between control and exposure group is indicated by *P <

0.05.
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Table S1. Primers of the selected genes examined in this study.?

Gene Sequence of primers (5°-3°)
ERo'! F: TCGCCGCTGTTGTGCTGTGATGTT
R: TCCTGGATCTGAGTGCGGGTCCGA
ERp! F: TGATCCAGGAGGCTGAGCTCCACGA
R: ACCGCTGACGGAGGCTGTTGTGAT
ERy! F: TGCGTGTTGTGTATCGCTCACTGTCA
R: TTTAGGTCCAACAGTCCGGCCAGCTT
ARa? F: TTTGATGAACTGCGGACCTCCTAC
R: AACTGGTGCAATTTCCTCACAACC
ChgH -3 F: ATGCCGACTATCCTGTGACC
R: AGCGTCCAAGAGTCAGAACC
ChgL -3 F: CAAAGTTCGTGTCTCGACCA
R: TCAGCATCAAGGGGATAAGC
VTGI! F: TTGGCAGAGATGCAGCAGCGGT
R: GGAAATGCAGGACACCCCAGTAGCC
VTG2! F: AAGCCCTCAACCACTGGCTCCCTAAT
R: TGGGCAGCGCCGTTCAAGATGTTGAT
CYPIl7al* F:CAGACTACAGCGACCACGTT
R: CTGGATAATGGATCAGGTAGGT
17BHSD*  F: CGCTACCTCCACAAAGTTGTTGTC
R: AGTTCTGCCTCAACAGTTTCACCT
CYPI9a®  F: GACACCGTTGTTGGTGACAG
R: CATCAAAAAGGGCTCTACGC
CYPI9b'! F: AGGCACAAAGATCAGGAGGGGAACCA
R: GGTCCACAGCCGAAGGGTTGAAAGAA
FSHR* F: GCGTGTGCGGCTGCTACC
R: CGAGATGGCGAAGAAGGAGATGG
LHR’ F: CCTGGTGGTGTGCTACTGCTAC
R: CGGCGGAGATGGCGAAGAAG
3BHSD 3 F: TGGTCAACCCCGTCTATGTG
R: GGTGTCGTCAGTGGCGAAGT
StAR ? F: AGAAGGCTATCAGCATCCTCAGTG
R: AGGCAGTACCTTACTCAGGACCTT
CYPlla®  F:CGTTTGGGTTTACTGCTGGACTAC
R: GCGGTCAGCTTGGTTGAATATCC
GTHa ’ F: TGACACCTGCTGTTCCTCTG
R: GTTGGGTACGCTCTGGAGAA
FSHp 3 F: ATATGCGAAGGACGGTGCTAC
R: AGTACGTGGTTCTGGTGTTGC
LHpS F: CGGGTTGGCAGAGGGATGTTTC
R: GGGTCCTTGGTGAAGCAGTGG
sGnRH ¢ F: CAGAGTGACGGTGCGGGTGTT

R:

TATGGTCTAAGTCTCTCTTGGGT
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mGnRH F: ATGAAAACGTGGATGCTGTG
R: CAGGGTGCATTGCTGTTAAG
GnRHR? F: GAAGGCTCGGATGAAGACACTGAA
R: CCAGATCCCAAGCAGGTAGTATGG
CYP11b? F: GCATTGGCCTGTTCTCCTCATCT
R: CGGAGGGGTGGTTGTTAGCATT
VIGR' F: GACAACCCGGTCTACCTGAA
R: CTGGATTGAAGGAGGGATGA
18s F: GACAAATCGCTCCACCAACT
(control) >3 R: CCTGCGGCTTAATTTGACCC
R: ACTGGCCAAAGTCTTCCAACGGGA
2 Abbreviations: ER, Estrogen receptor; AR, Androgen receptor; Chg, Choriogenin; VTG,
Vitellogenin; CYP17al, Cytochrome P450 17al; 17BHSD, 17B-Hydroxysteroid dehydrogenase;
CYP19, Cytochrome P450 19; FSHR, Follicle stimulating hormone receptor; LHR, Luteinizing
hormone receptor; 3BHSD, 3B-Hydroxysteroid dehydrogenase; StAR, Steroidogenic acute
regulatory protein; CYPlla, 20,22-Desmolase; GTHo, Gonadotropin a; FSHp, Follicle
stimulating hormone B; LHP, Luteinizing hormone B; sGnRH, salmon-type Gonadotropin
releasing hormone (GnRH); mGnRH, medaka-type GnRH; GnRHR, GnRH receptor; CYP11b,
Cytochrome P450 11b; VTGR, VTG receptor.
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Table S2. Gene transcriptional changes along HPG axis of adult FO medaka after a life-cycle exposure to environmentally realistic
concentrations of PFBS (0, 1.0, 2.9 and 9.5 pg/L).2

Tissues Genes Male Female
0 pg/L 1.0 pg/L 2.9 pg/LL 9.5 pg/LL 0 pg/L 1.0 pg/L 2.9 pg/LL 9.5 pg/LL
sGnRH 1.1+£0.3 1.2+0.2 1.8+£0.4 1.1+0.4 1.1+0.4 2.1+1.2 6.7£1.7** 1.840.6
mGnRH 1.1+£0.2 1.8+0.2 1.6+0.5 1.4+0.5 1.2+0.6 3.4+0.7 13.3+£6.5%* 2.7+0.8
GnRHR 1.1+£0.3 1.1+0.2 1.0£0.1 0.6+0.2 1.2+0.4 1.4+0.2 2.2+0.9 0.7+0.2
GTHo. 1.1+£0.4 0.6+0.2 0.5+0.1 0.7+0.2 1.2+0.5 1.1£0.2 2.5+0.7 0.5+0.1
LHp 1.1£0.4 0.9£0.1 0.4+0.0%* 0.8+0.2 1.0£0.1 1.0£0.1 1.3£0.4 0.5+0.1
Brain FSHp 1.1£0.4 1.0£0.3 0.4+0.1 0.4+0.1 1.2+0.6 0.8+0.2 3.8+1.8 0.4+0.2
CYPI19b 1.1+£0.3 0.8+0.1 0.9+0.3 0.8+0.1 1.1+0.4 1.6+0.3 2.1+0.2 1.0+£0.3
ERa 1.1+£0.3 1.1+0.2 1.2+0.3 1.1+0.2 1.3£0.6 1.0£0.2 2.3+0.5 1.0£0.1
ERp 1.2+0.4 0.9£0.1 1.2+0.3 1.0£0.3 1.2+0.6 0.9+0.2 1.9£0.3 1.0£0.1
ERy 1.1+0.4 1.1+£0.3 1.3+£0.3 0.8+0.2 1.3£0.6 1.4+0.1 2.6+0.9 0.8+0.1
ARa 1.0£0.1 1.3+0.3 1.6+0.0* 1.2+0.2 1.0+£0.2 1.1£0.1 1.7+0.4* 0.9+0.1
LHR 1.0£0.2 0.5£0.1%* 0.5+0.1%* 0.3£0.0** 1.0£0.0 2.0+0.5 0.8+0.3 0.8+0.1
FSHR 1.0£0.1 0.5£0.1%* 0.7+0.1%* 0.5£0.0** 1.0£0.1 1.3+£0.4 0.3+0.2 1.0+£0.3
VTGR 1.0£0.1 0.4+0.0%* 0.5+0.2%* 0.3£0.0** 1.1+0.4 1.1+£0.2 0.8+0.3 1.1+£0.3
Star 1.0£0.2 0.5+0.2 0.4£0.1%* 0.4+0.1* 1.1+£0.2 0.8+0.4 1.1+£0.2 0.2+0.1%*
Gonad CYPlla 1.0+0.0 0.6+0.1%* 0.5£0.1**  0.3£0.1** 1.0+£0.2 1.6+0.6 0.8+0.4 0.5+0.1
3pHSD 1.0£0.1 0.7+0.1 0.6+0.1%* 0.4+0.1%* 1.0£0.1 1.24+0.5 0.4+0.2 0.4+0.2
CYPl7al 1.0£0.1 0.5£0.1%* 0.4£0.1**  0.2+0.1** 1.0+£0.2 1.1+£0.3 0.8+0.4 0.4+0.2
17pHSD 1.0£0.1 0.4+0.1%* 0.4+0.1**  0.3£0.0** 1.0+£0.2 1.4+0.7 1.0£0.5 2.1+0.8

CYP19a 1.0+£0.2 0.3+0.0%* 0.8+0.1 0.3+0.0** 1.0+0.1 1.6£1.0 0.7+0.3 0.4+0.3
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CYPI1b

ERa
ERp
ERy
ARao
VTG-1
VTG-2
ChGH
ChGL

Liver

1.0£0.0

1.0+£0.1
1.0+£0.2
1.1£0.4
1.0+£0.2
1.1£0.3
1.1£0.3
1.1£0.3
1.2+0.4

0.5+0.1%*

0.4+0.1*
0.8+0.1
0.4+0.1
1.0+£0.3
0.6+0.1
0.6+0.1

0.3+0.1*
0.5+0.1

0.5+0.0%*

1.1£0.2
0.6+0.3
0.5+0.3
0.8+0.5
0.4+0.3
0.6+0.3
0.7+0.5
0.8+0.6

0.4+0.1%*

0.4+0.1*
0.4+0.1*

0.2+0.1*
0.2+0.1*
0.3+0.1*

0.8+0.3
0.6+£0.2

0.3+0.1

1.0+£0.1

1.3+0.7
1.1£0.3
1.4+0.8
1.1£0.4
1.2+0.5
1.1+£0.5
1.3+£0.8
1.2+0.6

0.9+0.3

1.1£0.2
0.8+0.1
2.5+1.5
1.4+£0.4
1.1£0.4
1.2+0.8
1.4£0.5
1.7+0.5

0.7+0.1

1.1£0.3
0.8+0.2
2.6£1.2
1.0+0.1
0.9+0.3
0.8+0.4
1.2+0.4
1.9+0.8

2.0+£0.9

0.2+0.1%*
0.8+0.2
2.6+2.2
1.2+0.4
0.1+0.0%*
0.0+0.0%**
0.1+0.0%*
0.2+0.0

2 Values represent the mean + SEM of three replicates.

*P <0.05, and **P < 0.01 indicate significant difference between exposure groups and the corresponding control group.
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