[image: Figure S1]Supplementary Figure S1. Chronic restraint stress induces phenotypic switch from contractile to synthetic in vascular smooth muscle cells (VSMCs) of BAPN-treated mice. (A–D) Experimental analyses of mice in Control, CRS, BAPN, and BAPN+CRS groups. (A) Western blot analysis of SM22α, α-SMA, OPN, and MMP2 protein levels in aortic tissues. (B) qRT-PCR analysis of SM22α, α-SMA, OPN, and MMP2 mRNA levels (normalized). (C) Immunofluorescence staining of SM22α (green) and α-SMA (green) in aortic tissues. Nuclei counterstained with DAPI (blue). Scale bars: 100 μm (overview), 50 μm (inset). (D) Quantification of SM22α and α-SMA positive areas. *p < 0.05, **p < 0.01.

[image: Figure S2]Supplementary Figure S2. Chronic restraint stress exacerbates AD progression by disrupting gut microbiota composition. (A) The intersection size of microbial distribution across different treatment groups. (B–C) Gut microbiota diversity indices (Shannon/Chao1) and operational taxonomic unit (OTU) counts. (D–N) Experimental analyses of mice in BAPN+Abx (antibiotics) and BAPN+CRS+Abx groups. (D) Schematic of antibiotic administration. (E) Quantitative analysis of total bacterial load by 16S rRNA gene quantitative PCR (qPCR). (n=3) (F) Survival rates analysis. (G) AD incidence. (H) Macroscopic aortic images. (I) Maximum aortic diameter. (J) H&E and EVG-stained aortic sections. Scale bars: 100 μm (overview), 50 μm (inset). (K) Western blot analysis of SM22α, α-SMA, OPN, and MMP2. (L) qRT-PCR analysis of mRNA levels of SM22α, α-SMA, OPN, and MMP2. (M) Immunofluorescence staining of SM22α and α-SMA. Scale bars: 100 μm (overview), 50 μm (inset). (N) Quantification of SM22α and α-SMA positive areas. **p < 0.01, ***p < 0.001.
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Supplementary Figure S13. Fecal microbiota transplantation (FMT) from BAPN+CRS donors exacerbates AD in recipient mice. (A and B) Genus-level taxonomic profiles and principal coordinate analysis (PCoA) performed on fecal samples from donor and recipient mice. (n=6) (AC–EG) Donor and recipient BAPN+CRS group analyses. (AC) Survival rates. (BD) AD incidence. (CE) Macroscopic aortic images. (DF) Maximum aortic diameter. (EG) H&E and EVG-stained aortic sections. Scale bars: 100 μm (overview), 50 μm (inset). *p < 0.05, ***p < 0.001.
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Supplementary Figure S24. Altered gut microbiota profiling in response to CRS and BAPN exposure. (A) Heatmap of the relative abundance of key bacterial genera across experimental groups (Control, CRS, BAPN, BAPN+CRS). The top 15 most abundant genera are displayed, highlighting shifts in microbial community composition under different experimental conditions. (n=18) (B-E) Relative abundance of bacterial phyla (B), classes (C), families (D) and orders (E) in fecal samples from Control, CRS, BAPN, and BAPN+CRS groups.
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Supplementary Figure S35. B. vulgatus supplementation reverses CRS-induced VSMC phenotypic switching. (A–D) BAPN and BAPN+CRS mice treated with PBS or B. vulgatus for 50 days. (A) Western blot analysis of SM22α, α-SMA, OPN, and MMP2. (B) qRT-PCR analysis of mRNA levels of SM22α, α-SMA, OPN, and MMP2. (C) Immunofluorescence staining of SM22α and α-SMA. Scale bars: 100 μm (overview), 50 μm (inset). (D) Quantification of SM22α and α-SMA positive areas. **p < 0.01, ***p < 0.001.

[image: Figure S6]Supplementary Figure S6. Characterization of outer membrane vesicles (OMVs) from Bacteroides vulgatus. (A) Representative Western blot analysis showing the effect of B. vulgatus supernatant on the phenotype of VSMCs. (B) Schematic diagram of the extracellular vesicle (EV) isolation procedure. (By Figdraw). (C) Size distribution of OMVs as analyzed by ZetaView. (D) Transmission electron microscopy (TEM) image of OMVs. Scale bar: 200 nm. (E) Western blot analysis of two characteristic outer membrane proteins (OmpA and OmpC) in OMVs derived from B. vulgatus. (F) Schematic of the in vitro simulated digestion system. Saliva (α-amylase), gastric fluid (pepsin), and intestinal fluid (pancreatin and bile acids) were used to mimic the oral-gastrointestinal digestive environment. (By Figdraw). (G) Particle size distribution of OMVs before and after in vitro digestion. (H) TEM images of OMVs before and after digestion. Scale bar: 200 nm. (I) Schematic illustration of OMVs uptake by VSMCs. (By Figdraw). (J) Immunofluorescence analysis showing fluorescence conversion in VSMCs following OMVs internalization. Scale bar: 20× (magnification).

[image: Figure S7]Supplementary Figure S7. SA counteracts CRS-aggravated AD via JNK/MAPK inhibition. (A–J) BAPN+CRS, BAPN+CRS+SA, and BAPN+CRS+SA+ANI (JNK inhibitor) groups. (A) Experimental timeline. (B) Survival rates. (C) AD incidence. (D) Macroscopic aortic images. (E) Maximum aortic diameter. (F) H&E and EVG-stained aortic sections. Scale bars: 100 μm (overview), 50 μm (inset). (G) Western blot analysis of SM22α, α-SMA, OPN, MMP2, and JNK phosphorylation. (H) qRT-PCR analysis of mRNA levels of SM22α, α-SMA, OPN, MMP2. (I) Immunofluorescence staining of SM22α and α-SMA. Scale bars: 100 μm (overview), 50 μm (inset). (J) Quantification of SM22α and α-SMA positive areas. *p < 0.05, **p < 0.01, ***p < 0.001.
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Supplementary Figure S8. Schematic illustration of stress/ B. vulgatus/SA/JUK axis contributes to AD progression. (By Figdraw).

[image: Figure S9]Supplementary Figure S9. The raw, uncropped data of WB.


Table S1. The primer sequences for RT-PCR.

	Primer
	Sequence

	β-actin
	Forward: 5′- ACCACACCTTCTACAATGAG -3′
Reverse: 5′- ACGACCAGAGGCATACAG -3′

	Bacteroides fragilis
	Forward: 5′- CTCCTCTGCACCTTCCAAGA -3′
Reverse: 5′- TGAAGCTGCAACTGTTCCTG -3′

	Bacteroides vulgatus
	Forward: 5′- CCCTGCCCTTCCTCAG -3′
Reverse: 5′- TCCGCACCTTCCGCCG -3′

	Bacteroides melaninogenicus
	Forward: 5′- AGAGTTTGATCCTGGCTCAG -3′
Reverse: 5′- GTACGGCTACCTTGTTACGA -3′

	Bacteroides ovatus
	Forward: 5′- CCACCATCTTCCTCGG -3′
Reverse: 5′- TCGCCTCCATCCTCCG -3′

	Bacteroides thetaiotaomicron
	Forward: 5′- GAGGCAGCAGTGAGGAATAT -3′
Reverse: 5′- CGCTACTTGGCTGGTTCAG -3′

	16S
	Forward: 5′- CCTACGGGNGGCWGCAG -3′
Reverse: 5′- GACTACHVGGGTATCTAATCC -3′

	SM22α
	Forward: 5′- CGGCCTTTAAACCCCTCACC -3′
Reverse: 5′- ACCCTTGTTGGCCATGTTGA -3′

	α-SMA
	Forward: 5′- CTACGAACTGCCTGACGGG -3′
Reverse: 5′- GCTGTTATAGGTGGTTTCGTGG -3′

	OPN
	Forward: 5′- CTGGCAGCTCAGAGGAGAAG -3′
Reverse: 5′- TTCTGTGGCGCAAGGAGATT -3′

	MMP2

GAPDH
	Forward: 5′- AACGGTCGGGAATACAGCAG -3′
Reverse: 5′- GTAAACAAGGCTTCATGGGGG -3′
Forward: 5′- CCCTTAAGAGGGATGCTGCC -3′
Reverse: 5′- TACGGCCAAATCCGTTCACA -3′
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