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Figure S1. Gene expression profiling analysis of scRNA-seq data in GSE262668 dataset.
(A) The expression of typical cell markers among twelve distinct clusters. (B) The percentage of cells for each of twelve clusters in CP, AP and HC. (C) The bacterial species were annotated in all cell of single-cell data. (D) the proportion of cells annotated to Fn among all annotated bacteria cells. (E) GSEA of Toll-like receptor, Tnf and Wnt signaling pathway in APOE+ OB.
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[bookmark: _Hlk187826359]Figure S2. Effects of Fn on the cell proliferation and osteogenesis.
(A) Microscope-captured images were obtained for EdU detection, Scale bar: 20 μm. The nuclei, stained blue with DAPI, were clearly visible. When merged with the blue DAPI staining, the EdU-labeled proliferating cell nuclei appeared red but exhibited a pink hue due to the overlay. (B) Representative images of ALP staining in osteoblasts cocultured with Fn and treated with metronidazole (10 ug/mL). (C) Quantitative analysis of protein expressions by the ImageJ software, GAPDH as the internal control. Data are presented as the mean ± SD. One-way ANOVA was used to examine the statistical signiﬁcance between groups, *P < 0.05, **P < 0.01, and ***P < 0.001.
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Figure S3. Expression of recombinant Gbp and FadA. 
(A) SDS-PAGE and coomassie blue staining showing purified His-tagged Gbp in E.coli. (B) Effects of different concentrations of Gbp on cell viability by CCK8 assay. (C) Quantitative analysis of protein expressions by the ImageJ software. (D) SDS-PAGE and coomassie blue staining showing purified His-tagged FadA. (E) Relative mRNA expression of Col1, Runx2 and Bmp2 (n=3). (F) Representative images of ALP staining in osteoblasts stimulated with 0.1 mg/mL Gbp and FadA. Data are presented as the mean ± SD. One-way ANOVA was used to examine the statistical signiﬁcance between groups, *P < 0.05, **P < 0.01, and ***P < 0.001.
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Figure S4. DEGs of Fn and Gbp stimulation on osteoblasts at each time point.
(A) DEGs between Fn and NC groups at 3, 7, 14 and 21 days. (B) DEGs between Gbp and NC groups at 3, 7, 14 and 21 days.
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Figure S5. Biological processes impacted by Fn and Gbp stimulation on osteoblasts.
(A) GO analysis of Fn up-regulated DGEs. (B) GO analysis of Fn down-regulated DGEs. (C) GO analysis of Gbp up-regulated DGEs. (D) GO analysis of Gbp down-regulated DGEs.
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Figure S6. Fn and Gbp share the same regulatory genes.
(A-B) Venn diagram of overlapping DEGs of Fn and Gbp groups at all time points. (C) Heatmap of overlapping DEGs of Fn and Gbp groups.
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Figure S7. PPI network of the overlapping DEGs from Fn and Gbp groups.
(A) PPI analysis using the STRING database (1251 edges and 514 nodes). (B) The significant modules obtained from PPI network.
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Figure S8. Overlapping differentially expressed osteogenic differentiation-related genes of Fn and Gbp groups.
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Figure S9. Flow cytometry analysis of CFSE-labeled Fn attachment and invasion to osteoblasts.
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Figure S9. siANXA2 or NFκB inhibitor rescued Fn/Gbp-induced Wnt/β-catenin inhibition.
(A) Quantitative analysis of protein expressions by the ImageJ software, α-tubulin as the internal control. (B) Western blot and quantitative analysis the effects of NFκB inhibitor JSH-23 (100 uM) on Wnt/β-catenin signaling induced by Fn/Gbp. Data are presented as the mean ± SD. One-way ANOVA was used to examine the statistical signiﬁcance between groups, *P < 0.05, **P < 0.01, and ***P < 0.001.


Supplementary Tables

Table S1. Primer sequences for qRT-PCR
	Gene
	Forward 
	Reverse

	Rattus-GAPDH
	CTCCTGGCCATCATGCTCT
	GGCCACCAAGATGAGAAA

	Rattus-Col1
	CACTGCAAGAACAGCGTAGC
	AAGTTCCGGTGTGACTCGTG

	Rattus-Runx2
	ACGAATGCACTATCCAGCCA
	GCAGGTACGTGTGGTAGTGA

	Rattus-Bmp2
	AACACAAGTCAGTGGGAGAGC
	AACCCATGGTTGGTGTGTCC




Table S2. Antibodies used in research
	Name
	Manufacturer
	Catalog number

	Col1
	Proteintech
	14695-1-AP

	Runx2
	Proteintech
	20700-1-AP

	Opn
	Proteintech
	30200-1-AP

	GSK3β
	Proteintech
	22104-1-AP

	P-GSK3β
	Cell signaling
	5558T

	β-Catenin
	Cell signaling
	9562S

	ANXA2
	Proteintech
	11256-1-AP

	GAPDH
	Proteintech
	10494-1-AP

	α-tubulin
	Proteintech
	11224-1-AP

	His tag
	Proteintech
	66005-1-Ig
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