Supplementary Figures legends
Fig. S1 Outline of the study and distribution of CFTR and ENAC expression in human healthy endometrium
A Schematic representation of workflow and experimental design of the study. B UMAP plot of the annotated cell clusters from healthy endometrium (top left, dataset from [31]) and expression of indicated genes on UMAP diagram (see color scale)

Fig. S2 Establishment and characterization of CFEO
A Organoid development from endometrial biopsies of different wwCF at passage 0 (P0) and indicated day (d) of culture. B CFEO and HEO culture at P8, d9. C Immunofluorescence staining of ECAD, CK8/CK18 and FOXA2 in CF endometrial biopsy (CFEB, left) and derived organoids (CFEO, right). D Rectal organoid cultures from indicated wwCF (P10, d7). E Bar graph showing percentage of proliferation marker Ki67+ cells in organoids grown in EOM at P2 d8 (top). Data are mean ± SEM (n=3 biological replicates, indicated by data points); two-tailed unpaired t-test; ns, not significant. Immunofluorescence staining of Ki67 in HEO and CFEO grown in EOM at d8 (bottom). F Heatmap displaying scaled expression (represented as z‐score of normalized counts, see color scale) of indicated genes in HEO and CFEO grown in EOM, as determined by bulk RNA-seq analysis. G Organoids transduced with HS-YFP lentiviral vector. BF image and corresponding epi-fluorescence picture (left), and epi-fluorescence picture of confluent monolayer of HS-YFP-transduced organoid-derived cells (right) are shown

Fig. S3 Phenotypic and transcriptomic responses of CFEO to hormone exposure
A Additional example (to Fig. 4A) of CFEO culture (P2, d8) in EOM (without hormones) and upon E2 exposure. Arrows indicate dark organoids (magnified in right panel). Representative BF images are shown. B Immunofluorescence staining of CC3 in CFEO upon staurosporine exposure as positive control that induces apoptosis. Negative control of immunofluorescence staining of CC3 (with primary antibody omitted, right panel). C Fluorescence imaging of Incucyte Caspase-3/7 dye in CFEO upon E2 (top) or staurosporine exposure (bottom, positive control). Representative BF images (left) and combined BF and fluorescent signal images (right) are shown. Arrows indicate dark, CC3 dye-positive organoids. D Additional example (to Fig. 4B) of CFEO exposed to E2 supplemented with vehicle (DMSO) or ETI. Arrows indicate dark organoids. Representative BF images are shown. E Heatmap displaying scaled expression (represented as z‐score of normalized counts, see color scale) of indicated cilia-related genes in HEO and CFEO (both exposed to EPCX), as extracted from bulk RNA-seq data

Fig. S4 Fertility of female CF mice and single-cell transcriptomics of CF and WT mouse uterus
A Breeding performance of CF (F508del/del) and WT female mice to WT male mice after a follow-up of 5 months. Illustration created with BioRender.com. B Violin plots showing the distribution of genes, counts and percent mitochondrial genes of the scRNA-seq samples before (top) and after (bottom) performing quality control (QC). Cells with values matching the following cutoffs were removed: genes <750 and >5,000; percentage of mitochondrial genes >10%. C UMAP plot of the annotated cell clusters in all integrated WT and CF uteri samples (i.e. WT estrus, CF estrus and CF diestrus). NK, natural killer cells; SC, stromal cells; SMC, smooth muscle cells; Prolif, proliferating; Epi, epithelial cells; cDC, conventional dendritic cells; LEC, lymphatic endothelial cells; T, T cells. D Dot plot displaying percentage of cells (dot size, see scale) expressing indicated marker genes with average expression levels (color intensity, see scale) in the different cell clusters. E UMAP plot visualizing cells from the CF diestrus sample (omitted in further downstream analysis). F Hematoxylin and eosin (H&E) staining of WT (left) and CF (right) uteri. Magnified in bottom panels. Arrows indicate endometrial glands (top panels). Arrows indicated putative phagocytic neutrophils (bottom panels). G Upregulated DEG-associated GO biological processes and terms in CF epithelial cells compared to WT epithelial cells from uteri in estrus

Fig. S5 Cftr and Enac expression in mouse uterus during estrus and diestrus 
Bar graph showing relative gene expression levels of Cftr and Enac subunits (i.e. Scnn1a, b, g) in primary uterine tissue in estrus and diestrus, as determined by RT-qPCR. Data are mean ± SEM of n=3 biological replicates (indicated by data points); two-tailed unpaired t-test; * p < 0.05, ** p < 0.01, ns: not significant. 

Supplementary Table legends
Table S1. A Overview of medium components in EOM medium. B Overview of mouse primers, used for RT-qPCR and genotyping. C Overview of medium components in mEO medium. D Overview of human primers, used for RT-qPCR. E Overview of primary antibodies used for immunofluorescent staining. F Overview of secondary antibodies used for immunofluorescent staining
Table S2. DEGs and DEG-associated GO analyses in CFEO versus HEO in EOM medium. 
A DEG analysis in CFEO versus HEO in EOM medium. Gene name, p-values (pvalue), log fold change expression (log2FoldChange) and adjusted p-value (padj) are presented in the columns. B, C, D GO analysis of genes upregulated in CFEO versus HEO in EOM medium identified using Reactome (B), EnrichGO (C) or WikiPathways (D). GO term with unique identifier (ID), proportion of genes from uploaded DEG list associated with specified GO term (GeneRatio), proportion of genes in GO term relative to the total background gene set used for analysis (BgRatio), p-value, adjusted p-value (p.adjust), FDR (qvalue), list of genes from the dataset associated with specified GO term (geneID), number of genes associated with specified GO term in uploaded DEG list (Count) are shown in the columns

Table S3. DEGs and DEG-associated GO analyses in CFEO versus HEO after E2 exposure. 
A DEG analysis in CFEO versus HEO after E2 exposure. Gene names, p-values (pvalue), log fold change expression (log2FoldChange) and adjusted p-value (padj) are presented in the columns. B, C GO analysis of genes up- (B) and down (C) regulated in CFEO versus HEO after E2 treatment identified by EnrichGO. GO term with unique identifier (ID), proportion of genes from uploaded DEG list associated with specified GO term (GeneRatio), proportion of genes in GO term relative to the total background gene set used for analysis (BgRatio), p-value, adjusted p-value (p.adjust), FDR (qvalue), list of genes from the dataset associated with specified GO term (geneID), number of genes associated with specified GO term in uploaded DEG list (Count) are shown in the columns

Table S4. DEGs and DEG-associated GO analyses in CFEO versus HEO after EPCX exposure. 
A DEG analysis in CFEO versus HEO after EPCX exposure. Gene names, p-values (pvalue), log fold change expression (log2FoldChange) and adjusted p-value (padj) are presented in the columns. B GO analysis of genes downregulated in CFEO versus HEO after EPCX treatment identified by EnrichGO. GO term with unique identifier (ID), proportion of genes from uploaded DEG list associated with specified GO term (GeneRatio), proportion of genes in GO term relative to the total background gene set used for analysis (BgRatio), p-value, adjusted p-value (p.adjust), FDR (qvalue), list of genes from the dataset associated with specified GO term (geneID), number of genes associated with specified GO term in uploaded DEG list (Count) are shown in the columns

Table S5. DEGs and DEG-associated GO analyses in epithelial cells from CF versus WT uteri in estrus. 
A DEG analysis in epithelial cells from CF versus WT uteri in estrus. Gene names, p-values (p_val), average log fold change expression (avg_log2FC), percentage of cells expressing the indicated gene in CF uterine epithelial cells (pct.1) and in WT uterine epithelial cells (pct.2), and adjusted p-value (p_val_adj) are presented in the columns. B, C GO analysis of genes upregulated in CF uterine epithelial cells. GO term (using Reactome Pathways (B) or Panther pathways (C)), number of genes involved in specified GO term in the reference list (REFLIST), number of genes involved in specified GO term in uploaded DEG list (Count), number of genes expected in specified GO term based on the reference list (Expected), over- (+) or under- (-) representation of the GO-term (over/under), fold enrichment of the number of genes observed in the uploaded DEG list (Fold Enrichment), p-value, FDR and -log10(FDR) are shown in the columns
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