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Figure S1. SBFE at the tested concentrations does not apparently affect the viability of MC3T3-E1 cells or primary BMMs.
a Representative Calcein-AM/PI staining of live and dead MC3T3-E1 cells after 24 h of treatment with 1 or 10 μg/mL SBFE. Scale bar=100μm. b CCK-8 analysis of the viability of MC3T3-E1 cells following different concentration of 24 h SBFE treatment (n=3 per group). c Representative Calcein-AM/PI staining of live and dead BMMs after 24 h of treatment with 1 or 10 μg/mL SBFE. Scale bar=100μm. d CCK-8 analysis of the viability of primary BMMs, respectively following different concentration of 24 h SBFE treatment (n=3 per group). Data are presented as the mean ± SD; *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001; ns, not significant.


[image: D:/科研/研究生实验结果/王用论文/论文写作/Fig.S2.tifFig.S2]
Figure S2. Protein–protein interaction network and molecular docking analyses of candidate SBFE targets
a Protein–protein interaction network constructed using the STRING database based on the 80 overlapping targets between SBFE and osteoporosis. Nodes represent target proteins, and edges represent known or predicted protein–protein interactions. b Molecular docking scores of selected SBFE-derived compounds with the other top 4 target genes. c Representative molecular docking poses of the SBFE-derived compounds quercetin (MOL000098) and coumestrol (MOL010230) in the binding pocket of the androgen receptor (AR). d Representative molecular docking poses of the SBFE-derived compounds quercetin (MOL000098) and coumestrol (MOL010230) in the binding pocket of the estrogen receptor α (ERα).

	
Target
	Host species
	Supplier
	Catalog No.
	Application
	Dilution
	Used in

	GAPDH
	Rabbit
	Proteintech
	10494-1-AP
	WB
	1:5000
	Fig. 5f and 5g

	β- Catenin
	Rabbit
	Proteintech
	17565-1-AP
	IHC
WB
	IHC: 1:200
WB: 1:8000
	Fig. 5e, 5f, and 5g

	HRP-conjugated secondary antibody
	Goat anti-rabbit
	Proteintech
	RGAR001
	IHC
WB
	IHC: 1:200
WB: 1:3000
	Fig. 5e, 5f, and 5g

	Alexa Fluor 488-conjugated secondary antibody
	Goat anti-rabbit
	Thermo Fisher Scientific
	A-11008
	IF
	1:500
	Fig. 3f and fig. 4e


[bookmark: TableS1]Table S1. Relevant primary and secondary antibodies in this study


	Specie
	Primer
	
	Sequence (5'-3')

	Mus
	Acp5
	F
	ATGGGCGCTGACTTCATCAT

	Mus
	Acp5
	R
	GGTCTCCTGGAACCTCTTGT

	Mus
	Ctsk
	F
	CGAAAAGAGCCTAGCGAACA

	Mus
	Ctsk
	R
	TGGGTAGCAGCAGAAACTTG

	Mus
	Nfatc1
	F
	ATACCTGGCTCGGTAACACC

	Mus
	Nfatc1
	R
	CATGCTCCAGTGCTGTCTTT

	Mus
	Dcstamp
	F
	ACAAACAGTTCCAAAGCTTGC

	Mus
	Dcstamp
	R
	TCCTTGGGTTCCTTGCTTC

	Mus
	Mmp9
	F
	GCAGAGGCATACTTGTACCG

	Mus
	Mmp9
	R
	TGATGTTATGATGGTCCCACTTG

	Mus
	Runx2
	F
	CGCCCCTCCCTGAACTCT

	Mus
	Runx2
	R
	TGCCTGCCTGGGATCTGTA

	Mus
	Sp7
	F
	GGAAAGGAGGCACAAAGAAGC

	Mus
	Sp7
	R
	CCCCTTAGGCACTAGGAGC

	Mus
	Alpl
	F
	ACACCAATGTAGCCAAGAATGTCA

	Mus
	Alpl
	R
	GATTCGGGCAGCGGTTACT

	Mus
	Col1a1
	F
	CGAAGGCAACAGTCGATTCA

	Mus
	Col1a1
	R
	CCCCAAGTTCCGGTGTGA

	Mus
	Bglap
	F
	CTGACAAAGCCTTCATGTCCAA

	Mus
	Bglap
	R
	GCGCCGGAGTCTGTTCACTA

	Mus
	Spp1
	F
	GCTTGGCTTATGGACTGAGGTC

	Mus
	Spp1
	R
	CCTTAGACTCACCGCTCTTCATG
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	Target_name
	Ligand_name
	Docking_score(kcal/mol)

	ESR1
	MOL000098
	-7.7

	
	MOL010230
	-8.0

	AR
	MOL000098
	-8.7

	
	MOL010230
	-4.6

	PGR
	MOL000098
	-7.8

	
	MOL010230
	-7.6

	FGF2
	MOL000098
	-5.8

	
	MOL010230
	-6.5

	SMAD2
	MOL000098
	-6.4

	
	MOL010230
	-7.8

	SMAD4
	MOL000098
	-6.4

	
	MOL010230
	-7.1


Table S3. Molecular docking scores of selected SBFE-derived compounds with top 6 target genes
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Target_name Ligand_name Docking_score(kcal/mol)
MOL000098 -7.8
PGR
MOL010230 -7.6
MOL000098 -5.8
FGF2
MOL010230 -6.5
MOL000098 -64
SMAD2
MOL010230 -7.8
MOL000098 -64
SMAD4
MOL010230 -7.1





