Sheet Name: Supplementary Data 1
Description: The data to demonstrate features of participants included into the initial construction of ML model, related to Figure 5, including Age, Prescription, NAC dose, Intestinal blood flow, Intestinal content viscosity, Intestinal pH, Intestinal transit rate, Bacteroides thetaiotaomicron, Bacteroides fragilis, Cysteine-3-ketosphinganine, Cysteine-DHCer(d18:0/16:0), Cysteine-Cer(d18:1/16:0), Cysteine- DHCer(d18:0/24:0), Cysteine-DHCer(d18:0/24:1), Cysteine-Cer(d18:1/24:0), Cysteine-Cer(d18:1/24:1), Cysteine-Sphingosine, Palmotoyl-CoA and Cysteine. The light blue and orange background colors of number column to represent participants with high and low true Fsys values, respectively.

Sheet Name: Supplementary Data 2
Description: The data to demonstrate the information of participants enrolled for comparisons among ACAT model, ADAM model, GITA model and XGB model (related to Figure 6), including features (same above), true Fsys values and Fsys values predicted by these 4 models. The light blue and orange background colors of number column to represent participants with high and low true Fsys values, respectively.

[bookmark: _GoBack]Sheet Name: Supplementary Data 3
Description: Sub-table “Feature selection” to demonstrate the best combination of features for models construction with different algorithms. The optimal feature combinations of the models are displayed in bold (Supplementary Data 3a). Sub-table “Hyperparameter optimization” to demonstrate the best combination of hyperparameters for each model. The optimal hyperparameter configurations of models developed using nested cross-validation are displayed in bold (Supplementary Data 3b).
