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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.
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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Effect size was not predetermined. Sample size was determined according to published literature investigating similar topics (one example
being a study by Liu, et al. investigating the theca cell lineage in the ovary - https://doi.org/10.1038/ncomms7934 and another example being
a study by Yokonishi, et al. investigating Sertoli cell ablation and regeneration - https://doi.org/10.1038/s41467-019-13879-8), to detect
differences that are statistically significant. Statical significance was determined using T-test where needed.

Poor quality cells from Single-cell RNA-seq data are filtered if they have less then 500 genes and >10% mitochondrial transcript. See Methods
for greater detail.

All experiments were reproduced at least three times with independent biological samples unless otherwise specified in figure.

For samples used in transplantation, gonads were randomly chosen for vehicle or experimental treatment (one gonad per condition).

Otherwise, samples were grouped by genotype or treatment condition.

Blinding was not possible.

anti-Ly6a-Alexa Fluor 488 (Biolegend Cat#: 108115 ; RRID:AB_493270)

anti-CD73-APC (Biolegend Cat#: 127209 ; RRID:AB_11219400)

anti-CD90.1-Brilliant Violet 650 (Biolegend Cat#: 202533 ; RRID:AB_2562254)

anti-CD29-PE/Dazzle 594 (Biolegend Cat#:102231 ; RRID:AB_2716169)

anti-CD105-PerCP/Cy5.5 (BiolegendCat#:120415 ; RRID:AB_2562991)

anti-CD45-Brilliant Violet 510 (Biolegend Cat#: 103137 ; RRID:AB_2561392)

anti-CD117-PE/Cy7 (c-KIT) (Biolegend Cat#: 105813 ; RRID: AB_313222)

anti-CD34-PE (Biolegend Cat#:128609 ; RRID: AB_207460)

Anti- FGF5 (Santa Cruz Cat#:sc-376264 ; RRID: AB_10985985)

Anti-SMA (Sigma Cat#:A5228 ; RRID:AB_262054)

Anti-CD34 (Abcam Cat#:ab81289 ; RRID:AB_1640331)

Anti-Cyp17A1 (Abcam Cat#:ab80206, RRID:AB_1603486)

Anti-Cyp17A1 (ProteinTech Cat#:14447-1-AP ; RRID: AB_2292527)

Anti-Cyp17A1 (Santa Cruz Cat#:sc-374244 ; RRID:AB_10988393)

Anti-CoupTFII (R&D Systems Cat#:PPH7147-00 ; RRID:AB_567523)

Anti-Foxl2 (A gift from Dagmar Wilhelm, University of Melbourne, Australia ; Anti-FOXL2_rabbit A ; RRID:AB_2687958)

Anti-Foxl2 (Novus Biological Cat#:NB100-1277 ; RRID:AB_2106188)

Anti-dsRed (tdTomato) (Takara Bio USA Cat#:632496; RRID:AB_10013483)
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Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Anti-3!HSD (Santa Cruz Cat#:sc-30820 ; RRID:AB_2279878)

Anti-WT1 (Santa Cruz Cat#:sc-192 ; RRID:AB_632611)

Anti-PECAM (CD31) (BD Biosciences Cat#:553370 ; RRID:AB_394816)

Anti-SF1 (Cosmo Bio Cat#:KAL-KO610)

Anti-SF1 (A gift from Gary Hammer, University of Michigan ; Cat#:CustomSf1 ;RRID: AB_2716716)

Anti-SOX9 (EMD-Millipore, Cat#:ABE571)

Anti-SOX9 (Abcam, Cat#:ab3697, RRID:AB_304012)

Anti-VASA (DDX4) (Abcam Cat#:ab13840, RRID:AB_443012)

Anti-GFP (Abcam Cat#:ab6556 ; RRID:AB_305564)

Anti-B-actin (Novus Cat#:NBP1-47423 ; RRID:AB_10010376)

Anti-BrDU (Abcam Cat#:ab6326 ; RRID:AB_2313786)

Anti-GAPDH (ProteinTech Cat#:10494-1-AP ; RRID:AB_2263076)

Anti-Osterix (Abcam Cat#ab22552 ; RRID:AB_2194492)

Anti-Perilipin (Sigma Cat# P1873 ; RRID:AB_532267)

Commercially available antibodies have provided validation statements on their respective websites.

CustomSf1: Sonic Hedgehog and WNT Signaling Promote Adrenal Gland Regeneration in Male Mice. Finco et al, Endocrinology 2018.

Anti-FOXL2_rabbit A: Sox10 gain-of-function causes XX sex reversal in mice: implications for human 22q-linked disorders of sex
development. Polanco et al, Human Molecular Genetics 2010.

Testis Determination Requires a Specific FGFR2 Isoform to Repress FOXL2, Bagheri-Fam et al. Endocrinology 2017.

Various mouse (Mus musculus) strains, transgenic, and/or mixed genetic backgrounds listed below were used to obtain testis (male)
or ovary (female) samples between stages embryonic (E) 10.5-E17.5 for fetal studies, 5 weeks for juvenile, and 6-18 weeks for adult
studies. Details can be found in manuscript and methods.

C57BL/6 (The Jackson Laboratory #000664)

Rosa-LSL-tdTomato (B6.Cg-Gt(ROSA)26Sortm9(CAG-tdTomato)Hze/J (The Jackson Laboratory #007909)

Oct4-eGFP (B6;CBA-Tg(Pou5f1-EGFP)2Mnn/J) (The Jackson Laboratory #004654)

Gli1-egfp (Gurdziel et al. (2016))

Prgfra-egfp (B6.129S4-Pdgfratm11(EGFP)Sor/J) (The Jackson Laboratory #007669)

Tcf21-icre (Acharya et al. (2011))

CD1 (CD-1® IGS) (Charles River Laboratories #022)

MYH11cre-Egfp (The Jackson Laboratory #007742)

Rosa26iDTR (The Jackson Laboratory #007900)

Our study did not involve wild animals.

Our study did not involve field-collected samples.

All animal experiments were carried out with prior approval of the University of Michigan Institutional Committee on Use and Care of
Animals (Animal Protocols: PRO00006047, PRO00008135), in accordance with the guidelines established by the National Research
Council Guide for the Care and Use of Laboratory Animals.

Sample preparation described in manuscript and methods.

Sony Synergy

FlowJo




