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Fig. S1 Milk yield and milk composition in Healthy and Mastitis goats. (A) Milk yield and (B) milk components were compared between the Healthy and Mastitis groups (n = 6/group). Statistical significance was determined using two-tailed unpaired Student’s t-test. *P < 0.05; n.s., not significant. Box plots show the median and interquartile range, whiskers indicate the minimum and maximum values, and dots represent individual goats.


[image: ]Fig. S2 Spearman correlation analysis (|R| > 0.5; P < 0.05) revealed the correlation between the relative abundances of bacteria and archaea and key mastitis inflammatory phenotypes in the Healthy and Mastitis dairy goats (n = 6/group). *P < 0.05, **P < 0.01.



[image: ]Fig. S3 Univariate correlation network analysis (|R| > 0.5, P < 0.05) was performed to explore the interactions between hindgut microbial biomarkers in Healthy (Y-shaped nodes) and Mastitis (circle-shaped nodes) dairy goats (n = 6/group). Red lines indicate positive correlations, while green lines indicate negative correlations. The thickness of the lines is proportional to the |R| value, and node colors correspond to phylogenetic classification at the family level.


Fig. S4 Alpha diversity of fecal microbiota after FMT. Shannon index of fecal microbiota in NC, M-FMT, and H-FMT mice after FMT treatment (n = 6/group). Statistical significance was determined using the Kruskal-Wallis test followed by Tukey-Kramer multiple-comparison test. *P < 0.05, ***P < 0.001. Box plots show the median and interquartile range, and dots represent individual mice.[image: ]


Fig. S5 PCoA of fecal microbiota after FMT.[image: ] Principal coordinates analysis (PCoA) based on Bray-Curtis distances comparing fecal microbiota composition between NC (n = 6) and FMT-treated mice (n = 12). Statistical significance was assessed using PERMANOVA. Dots represent individual mice. PCoA1 and PCoA2 explain 43.14% and 12.98% of the variation, respectively.


[image: ]Fig. S6 Phylum-level composition of fecal microbiota in mouse and dairy goat cohorts. Stacked bar plots showing the relative abundance of major bacterial phyla in (A) BALB/c mice after FMT treatment (NC, M-FMT and H-FMT; n = 6/group) and major bacterial and archaeal phyla in (B) the dairy goat donor cohort (Mastitis and Healthy; n = 6/group). Each bar represents the mean phylum-level relative abundance within each group. Low-abundance taxa were grouped as Others where applicable.



[image: ]Fig. S7 Spearman correlation analysis (|R| > 0.5, P < 0.05) showed that the functional metabolite BAIBA was significantly negatively correlated with somatic cell count (SCC, A), myeloperoxidase (MPO, B), and IL-1β (C) in milk, as well as serum LPS (D), IL-6 (E), TNF-α (F), and globulin (GLOB, G) (n = 6/group).
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AI 生成的内容可能不正确。]Fig. S8 Cell proliferation and viability assays based on CCK-8 demonstrated that BAIBA did not suppress bovine mammary epithelial cells (MAC-T) proliferation under either concentration gradients (0–20 μM) or time gradients (6–24 h) (n = 5/group). Statistical significance was determined using one-way ANOVA, followed by Tukey’s test. *P < 0.05, **P < 0.01, ***P < 0.001. Data involving error bars are presented as mean ± SEM.


[image: 图表, 直方图

AI 生成的内容可能不正确。]Fig. S9 Establishment of an LPS-induced inflammatory model in MAC-T by measuring TNF-α and IL-1β levels under a concentration gradient (0–75 μg/mL) and a time gradient (12–48 h) (n = 3/group). Statistical significance was determined using one-way ANOVA, followed by Tukey’s test. *P < 0.05, **P < 0.01, ***P < 0.001. Data involving error bars are presented as mean ± SEM.


[image: ]Fig. S10 Evaluation of the therapeutic effects of BAIBA on LPS-induced inflammation in MAC-T by measuring the levels of IL-1β (A), IL-6 (B), TNF-α (C), and IL-10 (D) in the culture supernatant under concentration (0–20 μM) and time (6–24 h) gradients (n = 3/group). Statistical significance was determined using one-way ANOVA, followed by Tukey’s test. *P < 0.05, **P < 0.01, ***P < 0.001. Data involving error bars are presented as mean ± SEM.


[image: 图表

AI 生成的内容可能不正确。]Fig. S11 GO functional annotation showing multilevel classification terms of differentially quantified proteins identified by DIA-based proteomics (n = 4/group).
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AI 生成的内容可能不正确。]Fig. S12 Subcellular localization analysis based on a localization database reveals the spatial distribution of target proteins across cellular organelles and compartments (n = 4/group).


[image: ]Fig. S13 Enrichment analysis of differentially expressed proteins between control and LPS-treated MAC-T cells reveals significant enrichment of multiple inflammation- and disease-related pathways, supporting the validity of the LPS-induced inflammatory model (n = 4/group). The x-axis represents the Rich Factor of each KEGG level 3 pathway, and dot size indicates the number of differentially enriched proteins. P-values were calculated using a hypergeometric test (P < 0.05).

[image: ]Fig. S14 Quantitative analysis of differentially expressed proteins involved in the Protein processing in endoplasmic reticulum pathway (n = 4/group). Green, orange, and brown symbols represent proteins functioning in the chaperone-assisted folding system, ER-associated degradation recognition system, and ubiquitin-mediated degradation execution system, respectively. Statistical significance was determined using one-way ANOVA, followed by Tukey’s test. *P < 0.05, **P < 0.01, ***P < 0.001; n.s., not significant. Box plots show the median and interquartile range, and dots represent individual samples.


[image: ]Fig. S15 Western blot analysis of total p65 protein levels in MAC-T under different treatments. Cells were treated with LPS alone, LPS plus BAIBA, or LPS plus BAIBA in the presence of siHSPA1B. GAPDH was used as the loading control. Total p65 protein abundance remained largely unchanged across the different treatment groups.
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