Autosomal gsdf acts as a male sex initiator in the fish medaka
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Supplementary Table 1 | Primer sequences.

Primer Sequence
Genotyping forward TCGCCACTCCTTTCTCCTCC
Genotyping reverse CTATGACCAGCATTTGCAGAGTTAGC

actinF CATGTGCAAAGCCGGATTCG
actinR GGCTTCATCTCCTACGTAGC
gsdfF ATGTCTTTGGCACTCATTGTCT
gsdfR CAATGACTCATCCTGACACCTG
vasaF GATTTCCGCTCAGGCAAGTG
vasaR GTCAATGGTGTTGGGCAGGT
cyp19alF TGTCTGGTGGCAGAGCTAGT
cyp19a1R AACAGAAAGAAGGTCCAGGG
RT-PCR foxI2F GGTGGAACGGACTTATTTGGTTT
foxI2R GGGCTTTGGTAAGTGGCCAT
dmyF ACCCTGACCTACCGCTCCAT
dmyR CGCAGCTTTTCCTCATTTGG
sdgcF AGAACAGCGTAAGGCTTCCA
sdgcR GCCCATAAACCATGATGAGG
dmrt1F TCCGGCTCCACAGCGGTC
dmrt1R CAGACAGAGGGTTGGGG
sox9bF TTGGCCAGACAGCCAATGTT
sox9bR TCTCTGTTGACCCTGTTGGCTT
GsdfTrg#1Fw01 ACTGGTTACGAAACAATTAATGAT
GsdfTrg#1Rv01 GGAATAGCAGCTCAAATGCTCAG
GsdfTrg#2Fw01 GGTTCATATTTGTCATATATGT
Real-time PCR GsdfTrg#2Rv01 CTATGCTGTCATCTTATTGAGATG
ActinFw GAGACCTTCAACAGCCCTGC
ActinRv CGCTCCGTCAGGATCTTCATG
BSF-Fw CATTGCAGTTAAGTCCAAGCAAGC
BSF-Rv CTGTCCTGCAGATGTCATGGAAG
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1 ATGTCTTTGGCACTCATTGTCTTGTTAATGCTTCTTGGCTCTTCAATGGTTATTGCCTTTGTCCTGCATCCGTCCGTCAA
81 GGGAAGAGCCTGCAGCCTCTCCTGCATCTACTGTTTCCCACCACAGGTGTCAGGALGAGTCATTGCAGTCCTTCAGGAAG
161 AGTCTCCTTGAAGCTCTCAGCCTGCAGACGGAGCCACGCCTGCCAGCTGGCGGGCTGGACACTATTCGAGAGCAGTGGCA
241 GAGAACCTTCAATGCCGCCATGGGTGTCACGGACACTACAGCTCCAGTGCTCTCCAGCTCCTCTGTGTCATGCGACAGTG
321 AAAATGATACCAGCCTGAAGTGCTGCTCCATGGCCACCGAGGTCTTCATGAAAGATCTGGGCTGGGACAATTGGGTGATC
401 TATCCTCTGAGCCTGATCATTGACCGGTGTGCTCTCTGCAATTCCTCGGATCAAATAGCGCAGTGTCCGGCAGCCCATGA
481 TGGAGTCCAGATCAGAGGCTCACAGGACCAGGCGAGCTGCTGCAAGCCCACCTCCCTTGAAATAGTACCCATCGTCTTCA
561 TGGATGAAACCAGCACCATTGTCATCTCCTCGGTGCAGCTAGCTCGCGGCTGCGGCTGTGGACCAGGCAGCGCCCAGCAG
641 CCCTGCAAAAAGIAG

n1t1 MSLALIVLLMLLGSSMVIAFVLHPSVKGRACSLSCIYCFPPQVSG*

Vvt 1 MSLALIVLLMLLGSSMVIAFVLHPSREEPAASPASTVSHHRCODESLQSFRKSLLEALSLOQTEPRLPAGGLDTIREQWOR
81 TFNAAMGVTDTTAPVLSSSSVSCDSENDTSLKCCSMATEVFMKDLGWDNWVIYPLSLIIDRCALCNSSDQIAQCPAAHDG
161 VQIRGSQDQOASCCKPTSLEIVPIVFMDETSTIVISSVQLARGCGCGPGSAQQPCKK*

Supplementary Figure 1 | Identification and validation of ZFN-mediated
gsdf disruption. a, Diagram showing ZFN target site. The ZFN target site
(asterisk) is located into the first exon of the wildtype (wt) gsdf locus.
Arrowheads indicate the positions and extension directions of the genotyping
PCR primers. wt, wildtype; mt, mutant. b, Genotyping with PAGE. In gsdf""
samples (green), distinct heteroduplex bands (asterisk) are shown on top of
the homoduplex bands (Top). After denaturation and re-annealed with wt
alleles, the hybridized PCR products are visualized on the second PAGE gel
(Bottom). The gsdf” samples (red) are distinguished from the wt sample
(blue). ¢, gsdf cDNA and protein sequence. Shown are the cDNA from the
disrupted mutant (mt) gsdf allele (top), highlighting the 4-nt insertion (blue),
authentic start and stop codons (underlined) and a new stop codon (bold)
from the frame-shift mutation. The predicted mt protein is compared with the
wt counterpart at the bottom, with the signal peptide in bold, and irrelevant
amino acids from the truncated translation shown in blue.
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Supplementary Figure 2 | Controls of FISH analysis. Cryosections of adult
gonads were subjected for FISH with sense riboprobes of dmrt1 plus foxI2,
gsdf plus vasa and analyzed by fluorescence microscopy. Scale bar, 100 um.
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Supplementary Figure 3 | Establishment of vasa-gfp transgenic gsdf
knockout family. One gsdf” " male was mated with a vasa-gfp transgenic
wildtype female. The F1 fish, all carrying one vasa-gfp allele, were genotyped.
Heterozygous gsdf” fish were selected and mated with each other. The
resulted embryos (F2) were further screened and raised till adults. These
adults were further mated and the embryos (F3) were used for germ cell
analysis.
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Supplementary Figure 4 | Cell transfection assay. a-b, Morphology of
medaka cell lines MES1 (a, a’) and SG3 (b, b’). Scale bar, 20 ym. ¢, Dmy-
expressing MES1 and SG3 cells, showing flow cytometry profile of
pDmy:cherry-transfected cells on the basis of red fluorescence.



