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Supplementary Figure 1: PLS-DA and OPLS-DA models for separating APWD and HC in negative ion 
mode. (A) and (B) display the PLS-DA plot for the negative ion mode. R2 = (0.0, 0.96), Q2 = (0.0, 0.57). 
(C) and (D) present the OPLS-DA plot for the negative ion mode. R2 = (0.0, 0.96), Q2 = (0.0, -0.13). 
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Supplementary Figure 2: Identification of 671 differential metabolites between APWD and HC. (A) The 
heatmap visualizes all DAMs, with blue and red indicating down- and up-regulation, respectively. Rela-
tive levels of metabolites were determined by the Pheatmap package (v.4.3.3) in R. (B) The bar plot 
and (C) the volcano plot shows the distribution of DAMs, including 118 up-regulated and 553 down-
regulated metabolites in APWD. 
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Supplementary Figure 3: PLS-DA and OPLS-DA models for separating MBCT and CT in negative ion 
mode. (A) and (B) display the PLS-DA plot for the negative ion mode. R2 = (0.0, 0.99), Q2 = (0.0, 0.68). 
(C) and (D) present the OPLS-DA plot for the negative ion mode. R2 = (0.0, 0.95), Q2 = (0.0, -0.09). 
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Supplementary Figure 4: Receiver operating characteristic analysis of five representative DAMs for 
predicting MBCT efficacy. Receiver operating characteristic (ROC) curves for five DAMs, including ser-
otonin, L-glutamic acid, arachidonic acid, taurochenodesoxycholic acid, and chenodeoxycholic acid gly-
cine conjugate, and the combination of these five DAMs. ROC analysis was performed using the pROC 
package (v.1.18.0) in R. 
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Supplementary Figure 5: Box plot of relative levels of differentially abundant metabolites in MBCT and CT. (A-F) Relative levels of six metabolites, including 
deoxyribose 1-phosphate, ganolucidic acid A, 3-dehydro-D-glucose 6-phosphate, (R)-carvone, 3-hydroxy-2-naphthoate, and 5-hydroxyxanthotoxin, were signif-
icantly down-regulated in CT compared to HC but up-regulated in MBCT relative to CT. (G-I) Relative levels of 8-hydroxydesmethylclomipramine, albendazole, 
and dihydrobisanhydrobacterioruberin were significantly up-regulated in CT compared to HC but down-regulated in MBCT relative to CT. Samples were com-
pared using one-way ANOVA statistical analysis and Tukey’s multiple comparisons post-hoc test. *: Padj < 0.05, **: Padj < 0.01, ***: Padj < 0.001. 


