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Figure S1. Characteristics of the human fetal male dataset, Related to Figure 1, Figure 2 and Table
S1.

(A) Immunofluorescence for PAXS (top) and KRT19, AMH and POUSF1 (bottom) in human fetal testis
and developing reproductive tract at 6-6.5WPF (n=2). White dashed boxes in the left image indicate
selected magnified regions on the right. Yellow dashed line indicates border between testis and
mesonephros. (B) Immunofluorescence for AMH and POUSF1 (top) and for AMH and DDX4 (bottom)
in human fetal testis at §WPF (n=2). White arrows point to POUSF1+ cells (top) and DDX4+ cells
(bottom) outside the seminiferous tubes. (C) Uniform manifold approximation and projection (UMAP)
plot showing cell clusters obtained for the human fetal male dataset depicting the developmental age
(WPF) and donor. (D) Bar plot showing the number of cells per donor. (E) Bar plot showing the
percentage of cells per donor per cluster.
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Figure S2. Identification of cell clusters in the human fetal male dataset, Related to Figure 2 and

Table S1.

(A) UMAP plot showing expression of selected markers for the main cell types in the fetal male dataset.
Red dashed circles indicate cell populations with specific marker expression. (B) Immunofluorescence
for NR2F2, GATA2 and KRT7 in human fetal testis and developing reproductive tract at 6-6.5WPF
(n=2) (left), SWPF (n=2) (middle) and 16-20WPF (n=7) (right). White dashed boxes indicate selected
magnified regions on the bottom.
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1T.Wolffian duct and mesonephric tubules.epi (m.meCL3+m.meCL5)
G0:0001655 urogenital system development (p.adj=1.939866e-08)
GPC3, FOXC2, JAG1, SOX4, ID3, MMP9, BASP1, WT1, ARG2, CD24,
SMAD?, SOX11, ADAMTS1, PAX2, AKR1B1, STAT1
G0:0048608 reproductive structure devel (p-adj=0.0006313620)
INHBA, WT1, HOXA9, RHOBTB3, HOXA10, NR2F2, ICAM1, PTX3
G0:0048545 response to steroid hormone (p.adj=0.0224552)
IGFBP7, HMGA2, SPARC, CCN2, FOXP1, SPP1

PAX8 SOX17 DAPI

2T.Epididymis and efferent ducts.epi (m.meCL0+m.meCL1)
G0:0010631 epithelial cell migration (p.adj=0.0003919382)
FGFR1, EDN1, S100A2, MAP2K3, GADD45A,LCN2, KLF4, FGF2
G0:0048545 response to steroid hormone (p.adj=0.0008146562)
PMEPA1, TSPO, TFPI, DDIT4, ERRFI1, ZFP36, LOX
GO reproductive structure development (p.adj=0.03076772)
NUPR1, KRT8, KRT19, YBX3, ITGB8, WNT7A, ANXAT
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Figure S3. Characteristics of male rete and mesonephric epithelial cells, Related to Figure 3,
Figure 4 and Table S3.

(A-B) Immunofluorescence for PAX2 and PCP4 (A) and CDH2, WT1 and PAX2 (B) in male gonad
and mesonephros at 6-6.5WPF (n=2). White dashed boxes indicate selected magnified regions at the
bottom. (C-D) UMAP plots showing sub-clustering of mCL11, depicting cluster numbers (C, left),
developmental age/donor (C, right), and expression the selected markers (D). (E) Bar plot showing the
proportion per donor of male rete testis cells. (F) Immunofluorescence for GATM and KRT19 (top)
and GATM and PAXS (bottom) in testis at §WPF (n=2). Yellow arrows indicate GATM+KRT19+ or
GATM+PAXS8+ cells. (G) Immunofluorescence for PAX8 and SOX17 in testis and mesonephros at 16-
20 WPF (n=7). White dashed boxes indicate selected magnified regions (right). (H)
Immunofluorescence for PAX8 and JAG1 in male gonad and mesonephros at 6-6.5WPF (n=2). White
dashed boxes indicate selected magnified regions (right). (I) Heatmap showing differentially expressed
genes between cells from m.meCL3+m.meCL5 and cells from m.meCLO+m.meCL1, and associated
representative GO terms.
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Figure S4. Characteristics of the human fetal female dataset, Related to Figure 5 and Table S4.
(A) UMAP plot showing female dataset colored by developmental age/donors. (B) Bar plot showing
the number of cells per donor. (C) Bar plot showing the percentage of cells per donor per cluster. (D)
UMAP plot showing expression of selected markers for the main cell types in the fetal female dataset.
Red dashed circles indicate cell populations with specific marker expression. (E-F) UMAP plot
showing expression of rete testis (E) and mesonephric cell markers in the female dataset (F).
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1T.Miillerian duct.epi (f.meCL1)
G0:0001655 urogenital system development (p.adj=2.370264e-05)
EMX2, PBX1, CENPF, PAX8, FOXJ1, NF1A, MTSS1, FMN1, CA2,
ROBO2, SOX11, PSAF, ADAMTS6, ADAMTS1, PDGFA, CRIP1,
ERBB4, ARL3, RDH10, HES1, DYNC2H1, MAGED1, NPNT, SPRY1
GO:0016055 Wnt signaling pathway (p.adj=0.04643696)
MDK, IGFBP2, CTHRC1, APP,. CDH2, APOE, FZD2, LEF1, SOSTDC1,
CPE, WNT6, GPC3, NOTUM, APCDD1, NDRG2, KREMEN2, AXIN2,
FOLR1, RNF43, FZD7

2T.Fallopian tube.epi (f.meCL0+f.meCL4)
G0:0010634 positive regulation of epithelial cell migration (p.adj=0.0004235469)
PFN1, ANXA1, MET, ITGA2, ITGA3, MAP4K4, ETS1, FGF2, MAP2K3,
ITGB1BP1, CD40, CIB1, GPI, FGFBP1
GO:0043434 response to peptide hormone (p.adj=0.009521278)
CAV1, PKM, CAV2, GAL, ERRFI1, SELENOS, EIF6, INSIG2, RELA, SESN2,
HHEX, MYO1C, BCAR3, IRS1, SLC2A1, TRIB3, EDN1, AREG
G0:0048608 reproductive structure development (p.adj=0.03646045)

fmeCL1 f.meCLO PHLDA2, FOSL1, ANXAT, EIF2S2, KRT8, CCND1, KRT19, AXL, FLNA, BIK,

fmeCL4 NUPR1, HIF1A, YBX3, PLCD3, WNT7B, DHX37, STC2, INHBA, VGF, ADM
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Figure S5. Characteristics of female rete and mesonephric epithelial cells, Related to Figure 6 and
Table S5.

(A) Immunofluorescence for GATM, WTI1 and DDX4 in 8WPF and 15WPF (8-20WPF; n=5) fetal
ovaries. White dashed boxes indicate the magnified region at the right. (B) UMAP plot showing the
sub-clustering of fCL4. (C) UMAP plot showing expression of rete and pre-granulosa cell markers in
sub-clusters of fCL4. (D-F) Immunofluorescence for pan (p)KRT, PAXS and DDX4 (D), POUSFI,
KRT19 and FOXL2 (E), and PAXS8, SOX17 and KRT7 (F) in ovaries and mesonephros at 12WPF
(n=1). White dashed boxes indicate the magnified region in the right (D,E) or at the bottom (F). (G)
Heatmap showing differentially expressed genes between cells from fmeCL1 and cells from
f.meCL0O+f.meCL4, and associated representative GO terms.
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Figure S6. Characteristics of female reproductive tract and unique rete markers, Related to
Figure 7, Table S6 and Table S7.

(A) Hematoxylin and eosin staining of 3T female gonad and reproductive tract (30WPF; n=1). (B)
Immunofluorescence for PAX8, SOX17 and KRT7 in uterus at 13WPF (n=1) (top left), 19WPF (n=1)
(top right), 30WPF (n=1) (bottom left), and in fallopian tube at 30WPF (n=1) (bottom right). White
dashed boxes indicate selected magnified regions at the bottom. (C-E) Immunofluorescence for PAX2
and PCP4 (C), PDGFRA and SULTI1E1 (D) and GATA4, PDGFRA and GATA2 (E) in uterus at
13WPF (n=1) and 19WPF (n=1). White dashed boxes indicate selected magnified regions at the bottom.
(F) Heatmap showing mean expression of 36 DEGs specifically upregulated in 1T rete testis in 1T male
and female cell types of interest. (G) Heatmap showing mean expression of 47 DEGs specifically
upregulated in 1T rete ovarii in 1T male and female cell types of interest.
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Figure S7. Summary of markers validated by immunofluorescence in gonads and reproductive
tract, Related to STAR METHODS.
(A) Markers validated by immunofluorescence (IF) in testis and male reproductive tract, separated by
cell type. (B) Markers validated by IF in ovaries and female reproductive tract, separated by cell type.



