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1. [bookmark: _Toc6820]Supplementary figures
5 supplementary figures were included in this part.

[image: 补充图片-1]FigureA1.Principal component analysis (PCA) of gene expression profiles among samples.










[image: 补充材料-1]FigureA2. Hierarchical clustering heatmap of proteomic profiles in ND, HFD, and HFD+BN groups.









[image: 代谢补充图片]
FigureA3. Metabolic PCA scores plots and OPLS-DA permutation tests. (A, B) Sample distributions for ND vs HFD and HFD vs HFD+BN. (C, D) Permutation tests (Q2 < 0.05) validating model robustness without overfitting.






[image: 补充图片]
FigA4. Correlation analysis between differential metabolites and genes. (A) Heatmap of Pearson correlations for selected metabolites and key genes. (B) Global metabolite-gene association matrix. Red indicates positive correlation; blue indicates negative correlation.


[image: FN1和PPARA蛋白3重复]

FigA5. Cropped and full-length western blot images for FN1 and PPARα. The left panels show the cropped blots presented in the main figures, whereas the right panels show the corresponding full-length, uncropped blots from three independent biological replicates. Red boxes indicate the regions used for cropping. The full-length images retain the membrane boundaries and molecular weight markers. Lane order is ND, HFD, and HFD+BN. β-actin was used as the loading control.
[image: serpine1及FgF1蛋白3重复]

FigA6. Cropped and full-length western blot images for SERPINE1 and FGF1. The left panels show the cropped blots presented in the main figures, whereas the right panels show the corresponding full-length, uncropped blots from three independent biological replicates. Red boxes indicate the regions used for cropping. The full-length images retain the membrane boundaries and molecular weight markers. Lane order is ND, HFD, and HFD+BN. β-actin was used as the loading control.
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2. Supplementary Tables

Supplementary Table B1 Primers used in our experiments.
	Primer name
	Primer sequence (5'to3')

	Mouse β-Actin-F (Internal reference)
	AGCCATGTACGTAGCCATCC

	Mouse β-Actin-R (Internal reference)
	CTCCAGCTGTGGTGGTGAA

	ppara-F
	AGAGCCCCATCTGTCCTCTC

	ppara-R
	ACTGGTAGTCTGCAAAACCAAA

	Serpine1-F
	TTCAGCCCTTGCTTGCCTC

	Serpine1-R
	ACACTTTTACTCCGAAGTCGGT

	Fgf1-F
	CCCTGACCGAGAGGTTCAAC

	Fgf1-R
	GTCCCTTGTCCCATCCACG

	Fn1-F
	TTCAAGTGTGATCCCCATGAAG

	Fn1-R
	CAGGTCTACGGCAGTTGTCA
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