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Figure EV1. Validation of the ABX mouse model and comparison of ovarian reserve in offspring mice between SPF and ABX groups.

(A) Representative images of bacterial cultures from the small intestine luminal contents of different groups of CD1 mice after antibiotic treatment. Images were captured
after 12 h of in vitro culture. (B) Representative images of bacterial cultures from small intestine luminal contents in ABX mice before antibiotic administration (n= 4),
after antibiotic administration (n= 4), and at E14.5 during gestation (n= 4). NC (n= 4) indicates the negative control. Images were captured after 12 h of in vitro culture.
(C) Relative bacterial biomass abundance of intestinal contents from SPF (Before ABX), ABX (After ABX) and ABX (E14.5 dams) groups following 12 h of in vitro culture.
Data were quantified using a spectrophotometer at 595 nm. (D) Representative images of bacterial cultures from the small intestine luminal contents of different groups of
C57BL/6 mice after antibiotic treatment. Images were captured after 12 h of in vitro culture. (E) Relative bacterial biomass abundance of intestinal contents from different
groups in C57BL/6 mice (n= 4) after 12 h of in vitro culture. Data were quantified using a spectrophotometer at 595 nm. (F) Comparison of the number of offspring in SPF
(n= 4) and ABX (n= 4) dams of C57BL/6 mice. (G) DDX4 (green) staining in P3 ovaries of offspring from SPF and ABX dams in C57BL/6 mice. PI (red) was used to stain
nuclei. Scale bars: 100 μm. (H) Comparison of the total number of germ cells per ovary in P3 ovaries from SPF (n= 6) and ABX (n= 6) dams of C57BL/6 mice. (I)
Immunohistochemical staining of DDX4 in the ovaries of 6-week-old offspring from SPF and ABX dams of C57BL/6 mice. Representative images of ovarian follicles at
different stages of development are displayed on the right panel. Scale bars: 200 μm. PmF primordial follicle, PF primary follicle, SF secondary follicle, AF antral follicle. (J)
Quantification of the number of ovarian follicles at different stages of development in ovaries of 6-week-old offspring from SPF (n= 7) and ABX (n= 7) dams of C57BL/6
mice. Statistical significance was determined by one-way ANOVA followed by LSD multiple comparison test (C, E) and two-tailed unpaired t-test (F, H, J).
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Figure EV2. Quality control of scRNA seq datasets and validation of DDX4 expression in offspring ovaries from SPF and ABX dams.

(A) Comparison of the number of genes detected in each cell (nFeature_RNA), number of UMIs per cell (nCount_RNA), and the percentage of mitochondrial genes
(percent.mt) of scRNA seq data from the SPF and ABX groups. (B) UMAP plot indicates potential doublets and singlets of scRNA seq data from the SPF and ABX groups.
Doublet indicates two cells encapsulated into one reaction volume, while a singlet indicates one cell encapsulated. (C) Trackplot indicating representative cell marker gene
expression in different cell clusters. (D) Consensus clustering of single-cell RNA-seq data from the SPF and ABX groups. (E) Comparison of cell cluster proportions
between the SPF and ABX groups based on scRNA seq. (F) RT-qPCR comparison of representative germ cell marker gene expression between SPF (n= 3) and ABX (n= 3)
fetal ovaries at E14.5. Gapdh was used as a loading control. Data were presented as mean ± SEM. (G) Flow cytometry quantification of the percentage of DDX4⁺ germ cells
between SPF and ABX fetal ovaries at E14.5. For each group, ovaries were collected from at least five independent fetuses. (H) Western blotting of germ cell marker DDX4
expression between the SPF (n= 3) and ABX (n= 3) groups. The expression level of DDX4 was normalized by GAPDH. (I) Comparative analysis and identifying germ cell-
specific differentially expressed genes at various stages of meiosis between the SPF and ABX groups based on scRNA seq. (J) Representative immunofluorescence images
showing DDX4 (red) and γH2AX (green) expression in E14.5 fetal testes from SPF and ABX dams. Scale bars, 50 μm. (K) Comparison of the total number of germ cells per
section (left panel, n= 27, 26 for SPF and ABX, respectively) and the proportion of γH2AX-positive germ cells (right panel, n= 5, 5 for SPF and ABX, respectively) in E14.5
testes from SPF and ABX dams. Data were presented as mean ± SEM. Statistical significance was determined by a two-tailed unpaired t-test.

Figure EV3. Validation of FMT on rescuing intestinal microbiota abundance
in CD1 mice.

Intestinal microbiota abundance in different groups analyzed by a spectrometer
at 595 nm. Data were presented as mean ± SEM. Statistical significance was
determined by one-way ANOVA followed by the LSD multiple comparison test.
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Figure EV4. Metabolomic profiling of E14.5 maternal serum in SPF and ABX dams.

(A) Orthogonal partial least squares discriminant analysis (OPLS-DA) on metabolomic profiles of maternal serum from SPF (n= 7) and ABX (n= 7) dams at E14.5. For
each group, serum samples were collected from seven different dams. (B) Volcano plot illustrating differentially accumulated metabolites in maternal serum of SPF (n= 7)
and ABX (n= 7) dams. (C) Heatmap illustrating the relative expression level of identified differentially accumulated metabolites between maternal serum from SPF and
ABX dams. (D) Differential abundance (DA) score analysis of KEGG-enriched pathways in maternal serum from SPF and ABX dams. (E) Bar chart illustrating the Log2 fold
change (SPF/ABX) of 31 detected bile acids in fetal ovaries from SPF and ABX dams at E14.5. For each group, at least 30 ovaries were included for analysis, and the final
concentrations were normalized to cell number. (F) Heatmap illustrating the scaled abundance levels of ten representative bile acids in the maternal serum of SPF, ABX,
FMT, and 2-MM dams. Each group includes three replicates, with each replicate representing a serum sample from a different dam. Statistical significance was determined
by a two-tailed unpaired t-test (B).

Figure EV5. Comparison of microbiota conservation between CD1 and C57 mice.

(A) Genus-level taxonomic diversity of maternal fecal microbiota collected from SPF mice of the CD1 strain. (B) Genus-level taxonomic diversity of maternal fecal
microbiota collected from SPF mice of the C57BL/6 strain.
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Figure EV6. Comparison of the developmental ability of oocytes from SPF and ABX dams.

(A) Representative images of PB1 and early embryos using oocytes collected from SPF and ABX mice. Scale bars: 100 μm. (B) Comparative analysis of PB1, 2-cell, 4-cell,
morula, and blastocyst rates using oocytes collected from SPF and ABX dams. At least three repeats were included for each group. (C) Immunohistochemical staining of
DDX4 in the ovaries of SPF and ABX dams. Ovarian tissues were collected from the dams of the adult offspring. Scale bars: 200 μm. (D) Quantification of the total number
of ovarian follicles and the number of ovarian follicles at different stages of development in the ovaries of SPF (n= 3) and ABX (n= 3) dams. Data points in (B) represent
different mice. Data are presented as mean ± SEM. Statistical significance was determined by a two-tailed unpaired t-test.
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