[bookmark: _Hlk182170388]Table S1 Primer sequences for PCR
	Genes
	Primers

	Hfm1-loxP-tF1 (5' to 3')
	CACCTGATGTCTCCCAAGGATTCT

	Hfm1-loxP-tR1 (5' to 3')
	CACAGGTAATTCTGAGCTATGCTTG

	Hfm1-null-F (5' to 3')
	AGTTGGTGTTGACTGTTGACA

	Hfm1-null-R (5' to 3')
	GACTCCATCTTCACTCTCTAGC

	Gdf-9-cre-F (5' to 3')
	TCTGATGAAGTCAGGAAGAACC

	Gdf-9-cre-R (5' to 3')
	GAGATGTCCTTCACTCTGATTC

	Mus-Hfm1-F (5' to 3')
	GGACGTGTAGCAATAGTAAGCAG

	Mus-Hfm1-R (5' to 3')
	GGATTTCCGTGACAGCTTTCAAA

	Hum-HFM1-F (5' to 3')
	ATGAATTGGACTCTCACATTGGC

	Hum-HFM1-R (5' to 3')
	ACATGCCTTCTCCGATTTCAG

	Mus-Gapdh-F (5' to 3')
	AGGTCGGTGTGAACGGATTTG

	Mus-Gapdh-R (5' to 3')
	TGTAGACCATGTAGTTGAGGTCA

	Hum-GAPDH-F (5' to 3')
	GGAGCGAGATCCCTCCAAAAT 

	Hum-GAPDH-R (5' to 3')
	GGCTGTTGTCATACTTCTCATGG 



Table S2 Primary antibodies
	Antibody
	Vendor
	Host specie
	Dilution

	
	
	
	IF
	WB
	IP

	ATP5A1
	Proteintech, Wuhan, China (#66037-1-Ig)
	Mouse
	1:200
	1:1000
	

	ANLN
	Proteintech, Wuhan, China (#66643-1-Ig)
	Mouse
	
	1:2000
	

	ANLN
	Santa Cruz Biotechnology, CA, USA (#sc-365181)
	Mouse
	
	
	1:20

	[bookmark: _Hlk163545204]Caspase3
	[bookmark: _Hlk163545230]Proteintech, Wuhan, China (# 19677-1-AP)
	Rabbit
	1:200
	
	

	DDX4
	Abcam, MA, USA (#ab13840)
	Rabbit
	1:200
	
	

	DDX4
	Abcam, MA, USA (#ab27591)
	Mouse
	1:200
	
	

	E-cadherin
	Proteintech, Wuhan, China (#20874-1-AP)
	Rabbit
	
	1:2000
	

	FLAG
	Abmart, Shanghai, China (#M20008)
	Mouse
	
	1:2000
	1:100

	FOXL2
	Abcam, MA, USA (#ab246511)
	Rabbit
	1:200
	
	

	GAPDH
	Proteintech, Wuhan, China (#60004-1-Ig)
	Mouse
	
	1:10000
	

	γ-Tubulin
	Thermo Fisher, MA, USA (#MA1-850)
	Mouse
	1:200
	
	

	GM130
	[bookmark: _Hlk163403702]BD Biosciences, NJ, USA (#610822)
	Mouse
	1:200
	
	

	HFM1
	GeneTex, TX, USA (#GTX65542)
	Rabbit
	
	1:500
	1:50

	HFM1
	Invitrogen, CA, USA (#PA5-109810)
	Rabbit
	1:100
	1:100
	

	P53
	Santa Cruz Biotechnology, CA, USA (#sc-126)
	Mouse
	
	1:500
	

	PARD6A
	Abmart, Shanghai, China (#TD7166)
	Rabbit
	1:200
	
	

	Pericentrin
	Abcam, MA, USA (#ab220784)
	Rabbit
	1:200
	
	

	RAC1
	Proteintech, Wuhan, China (#66122-1-Ig)
	Mouse
	
	1:1000
	

	RAC1
	Proteintech, Wuhan, China (#24072-1-AP)
	Rabbit
	
	1:1000
	1:50

	TEX14
	Proteintech, Wuhan, China (#67982-1-Ig)
	Mouse
	
	1:2000
	

	TSG101
	Proteintech, Wuhan, China (#28283-1-AP)
	Rabbit
	
	1:1000
	


IF: immunofluorescence staining. WB: western blotting, IP: immunoprecipitation 

[image: ] Supplementary Fig. 1 HFM1 affects the reproductive system development. a Different genotypes of the mice. b Gross morphology of wild-type and Hfm1-KO mice at 3 weeks (3 W) and 4 weeks (4 W). c Body weight was checked in WT and Hfm1-KO female mice at 1 week (1 W), 2 weeks (2 W), 3 weeks (3 W), 4 weeks (4 W), and 6 weeks (6 W). (unpaired Student’s t-test, n = 6 animals for each genotype). d The ovary (black straight lines) and uterus sizes of WT and Hfm1-KO in 3 weeks (3 W) mice. e Hematoxylin staining of ovarian paraffin slides showing the morphologies of germ cells (red triangles) from E15.5, E17.5, P1, and P3 mice. Scale bars = 50 μm. Data are presented as mean ± SEM. ns: no significant difference.

[image: ]
[bookmark: _Hlk167804153]Supplementary Fig. 2 Transmission electron micrograph of P1 ovaries. a Transmission electron micrograph of the intercellular bridge (ICB, red circle) between germ cells and the plasma membrane gaps (black triangle) in ovaries at P1. Nucleus (N), Mitochondria (M). Scale bars: 2 μm.

[image: ]
Supplementary Fig. 3 The expression and location of HFM1 in ovary and different cell lines. a Immunofluorescence staining for HFM1 (red) and DDX4 (green) at E17.5+5 days Hfm1-KD ovaries. Hoechst (blue) was used to identify the nuclear DNA. Scale bars: 20 μm. b Immunostaining of ovaries transfected with Ad‐shRNA-Hfm1 stained with HFM1 (green), granulosa cell marker FOXL2 (red), and Hoechst (blue). Scale bars: 100 μm. c Hfm1 mRNA expression in E17.5 ovaries, KGN cells, SVOG cells, primary granulosa cells and HEK 293T cells was detected qRT–PCR (one-way ANOVA, n = 3-6, **P = 0.014, ***P < 0.001 vs. E17.5 ovary). Data are presented as mean ± SEM. 

[image: ]
[bookmark: _Hlk166670015][bookmark: _Hlk167719901]Supplementary Fig. 4 The infection efficiency of lentiviruses. a Co-IP assays depicted that RAC1 interacts with ANLN in HEK293T cells. b Western blotting analyses of Flag-HFM1 lentiviruses infection efficiency in HEK293T cells. A high HFM1 protein level was observed following lentiviruses infection. c The viability of the HEK293T cells transfected with or without Flag-HFM1 lentiviruses was detected by CCK-8 assay (one-way ANOVA, n = 6, * P = 0.028 vs. WT). d HEK293T cells transfected with Flag-HFM1 lentiviruses were treated with the Rac1 inhibitor NSC23766 (100μм). NSC23766 displayed an inhibitory effect on RAC1 in HEK293T cells using Western blotting assays (unpaired Student’s t-test, n = 5, ** P = 0.007 vs. Control). e Western blotting analyses of RAC1 overexpression efficiency. RAC1 protein expression was upregulated in LV-Rac1 transfected ovaries after 5 days of culture (unpaired Student’s t-test, n = 3, * P = 0.015 vs. Control). f Fluorescence microscope analyses of lentiviruses infection efficiency. Strong red fluorescence was observed under the fluorescent microscope following 5 days of lentivirus infection. Scale bars = 100px. The results are presented as mean ± SEM. 
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