Table S1 Analysis of miR-320-3p-precipitated protein hnRNPA2B1
	
	Granulosa cell cytoplasm
	Negative control

	hnRNPA2B1
	1
	0

	hnRNPL
	1
	0

	hnRNPR
	1
	0

	hnRNPU
	1
	0


hnRNPA2B1, heterogeneous nuclear ribonucleoprotein A2B1; hnRNPL, heterogeneous nuclear ribonucleoprotein L; hnRNPR, heterogeneous nuclear ribonucleoprotein R; hnRNPU, heterogeneous nuclear ribonucleoprotein U. Negative control: mouse cytoplasm extracts were incubated with non-labeled RNA control.
Table S2 Primers sequence
	Gene name
	Primer sequences, 5’-3’

	Human GAPDH

	F: GAAGGTGAAGGTCGGAGTC

	
	R: GAAGATGGTGATGGGATTTC

	Mouse Actin

	F: GGCTGTATTCCCCTCCATCG

	
	R: CCAGTTGGTAACAATGCCATGT

	Mouse p16

	F: GCTCAACTACGGTGCAGATTC

	
	R: GCACGATGTCTTGATGTCCC

	Mouse Ccl20

	F: GCCTCTCGTACATACAGACGC

	
	R: CCAGTTCTGCTTTGGATCAGC

	Mouse Mmp1

	F: CTTCTTCTTGTTGAGCTGGACTC

	
	R: CTGTGGAGGTCACTGTAGACT

	Mouse Il-8

	F: CAAGGCTGGTCCATGCTCC

	
	R: TGCTATCACTTCCTTTCTGTTGC

	Mouse P21

	F: CCTGGTGATGTCCGACCTG

	
	R: CCATGAGCGCATCGCAATC

	Mouse Il-1α

	F: CGAAGACTACAGTTCTGCCATT

	
	R: GACGTTTCAGAGGTTCTCAGAG

	Mouse P53

	F: GCGTAAACGCTTCGAGATGTT

	
	R: TTTTTATGGCGGGAAGTAGACTG

	Mouse Mmp9

	F: CTGGACAGCCAGACACTAAAG

	
	R: CTCGCGGCAAGTCTTCAGAG

	Mouse Tnks

	F: CCGTGTGTCTGTCGTTGAGTACC

	
	R: CCATAGGAGCAGGCATTGTGAAGG

	Mouse Tert

	F: AAGACGAGCCTCACCTTCCAGAG

	
	R: CTTCAACCGCAAGACCGACAGG

	Mouse Mre11a

	F: TCGGGCACAACATCTAGCAAACG

	
	R: TCGGTTTCTTCTTGGGCAACTACTG

	Mouse Men1

	F: TGTGTGCCATCAACCCTTCCATC

	
	R: TCCTCCAGGTCTGCCAAGTTCC

	Mouse Tep1

	F: CTGTGTAACCTGCTGCGGACTG

	
	R: TCTGAATGGAAACTGCCGACTGTG

	Mouse Terf2

	F: CCTGGATGACACGGAGCCCTAC

	
	R: GTTCTGAGGCTGTCTGCTTGGAG

	Mouse Foxq1

	F: GGCGGAGATCAACGAGTACC

	
	R: GTACTCGCTGTTGGGGTTGA

	Human RPS6KB2

	F: GCGGCCTGTGGGACACTA

	
	R: GTTGGTGCCTTGCACCTTTC

	Human PPP2R5B

	F: CCCAGTGTGGGGTGATGTTT

	
	R: TCATGCGGATGATGTCTGGG

	Human NR1 H2

	F: CAGAGCGCAAGCGAAAGAAG

	
	R: GCTGAGCACGTTGTAGTGGA

	Human FOXQ1

	F: GGCGGAGATCAACGAGTACC

	
	R: GTACTCGCTGTTGGGGTTGA

	Human IGFBP5
	F: AACGAAAAGAGCTACCGCGA

	
	R: CCGACAAACTTGGACTGGGT

	Mouse Nd1
	F: CCCTAAAACCCGCCACATCT

	
	R: GAGCGATGGTGAGAGCTAAGGT

	Mouse β-globin
	F: AAAGGTGCCCTTGAGGTTGTC

	
	R: TGAAGGCTCATGGCAAGAAA



Expanded View Figure legends
Fig. S1. Characteristics of follicular fluid-derived exosomes 
(A) Schematic diagram of the isolation and harvest of follicular fluid-derived exosomes. (B) A representative TEM image showing typical morphology of Y-exos and O-exos. (C-E) NTA was used to determine the size distribution and concentration of Y-exos and O-exos. (F) Follicular fluid-derived exosomes obtained from young (Y-exos) and old women (O-exos) were analyzed by Western blot with antibodies against exosome-specific markers TSG101 and FLOT1. 
Fig. S2. Y-exos can be internalized by GCs. (A) Identification of mouse ovarian GCs. The Red expressed FSHR, the blue expressed nuclear staining using 4 ', 6-diamino-2-phenylindole (DAPI). Non-specific staining can be observed with PBS instead of primary or secondary antibodies. Scale bar, 100 μm. (B) Transmission electron microscopic images of Y-exos. (C, D) NTA was used to determine the size distribution and concentration of Y-exos. (E) Western blot analysis showing the biomarkers of Y-exos, including TSG101 and FLOT1. (F) Representative images of Y-exos uptake by old mice derived GCs and (G) cumulus oocytes complexes (COCs). Old mice derived GCs and COCs incubated with PKH67 labeled Y-exos for 24h, and uptake of Y-exos was determined by fluorescence microscopy. Scale bar, 100 μm.
Fig. S3. Effects of follicular fluid derived exosomes from young mice on the ovaries of aged mice. (A) Representative ovarian histology images and distribution of different stages of follicles with or without Y-exos. Scale bar, 100 μm. *P<0.05, **P<0.01, ****P<0.0001. (B) Representative images of TUNEL assays on paraffin sections of control and Y-exos treated ovary. Scale bar, 50 μm. (C) Quantification of TUNEL positive cell counts in control and Y-exos treated ovary. *P<0.05, n=5. (D) Relative expression of aging-related signaling molecules, (E) and telomerase-related genes in ovaries of each group. (F) Representative electron microscopy images of granulosa cells with or without Y-exos. (G) The mitochondrial density in two groups. (H) Abnormal mitochondrial number rates, (I) and lipid drops number from control and Y-exos treatment groups. *P<0.05. (J) Representative image and the ratio of red/green fluorescence intensity of granulosa cells mitochondrial membrane potential (ΔΨm) shown by JC-1 staining between control and Y-exos treatment groups. Red represents higher ΔΨm, green represents lower ΔΨm. Scale bar, 100 μm. (K) Relative ATP content in granulosa cells from control and Y-exos treatment groups. **P<0.01. (L) Relative expression of cell mtDNA in granulosa cells between two groups.  
Fig. S4. miR-320a-3p directly binds to FOXQ1 to regulate GCs proliferation. (A) RPS6KB2, PPP2R5B, NR1H2 and IGFBP5 mRNA quantitation by RT-qPCR in COV434 cells line after transfection with miR-320a-3p mimics, inhibitor or control. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001. (B) Schematic representation of putative miR-320a-3p binding sites on 3′UTR of PPP2R5B in human, mouse and rat. (C) COV434 cells line transfected with wild-type or mutated PPP2R5B 3′UTR luciferase constructs and control mimic or miR-320a-3p mimics. ****P<0.0001. (D) Schematic representation of putative miR-320a-3p binding sites on 3′UTR of IGFBP5 in human, chimp and rhesus. (E) COV434 cells line transfected with wild-type or mutated IGFBP5 3′UTR luciferase constructs and control mimic or miR-320a-3p mimics. ****P<0.0001. 
Fig. S5. Foxq1-siRNA promotes GCs proliferation. (A) RT-qPCR result of Foxq1 levels in cells transfected with control and siRNA. **P<0.01. (B) Western blot of FOXQ1 in cells transfected with control and siRNA. (C) Cell viability analyzed by CCK8 assay in control and Foxq1-siRNA. (D) Apoptotic rate of aged mice derived GCs was determined by flow cytometry. (E) Cleaved CASPASE-3, Cleaved CASPASE-9, BAX, and BCL2 protein expression were analyzed by Western blot. (F) ΔΨm assessed by JC-1 staining. Scale bar, 100 μm. (G) ATP concentration in aged mice derived GCs. *P<0.05. (H) Relative expression of cell mtDNA. *P<0.05.
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