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Supplementary Table 1

Regression model performance on rainbow trout gut microbiota at the family level.

DTR RFR ETR GBR XGBR SVRL SVRP SVRR SVRS KNR MLPR
R? 0.59 0.59 0.59 0.59 -0.07 0.58 0.57 0.57 0.57 0.59 -0.18
OPT1
MAE 262.22 261.14 262.22 262.22 262.22 237.76 240.54 240.62 240.59 262.22 458.69
RMSE 373.25 373.62 373.25 373.25 373.25 422.81 425.54 425.69 425.62 373.25 621.55
DTR RFR ETR GBR XGBR SVRL SVRP SVRR SVRS KNR MLPR
R? 0.12 0.12 0.12 0.12 0.12 -0.23 -0.29 -0.32 -0.31 0.12 -2.31
OPT2
MAE 2348.78 2349.19 2348.78 2348.79 2348.78 2666.85 2720.90 2723.63 2722.38 2348.78 7758.63
RMSE 3177.56 3183.32 3177.56 3177.55 3177.56 4023.39 4065.80 4068.46 4067.22 3177.56 8523.39
DTR RFR ETR GBR XGBR SVRL KNR MLPR
OPT3 AVG NCV 2348.78 2349.19 2348.78 2348.79 2348.78 2666.85 2348.78 7777.34
BM R? 0.37 0.36 0.37 0.37 0.37 -0.09 0.37 -2.51




BM MAE 1957.07 1959.76 1957.07 1957.08 1957.07 2545.90 1967.93 7777.58

BM RMSE 2744.50 2753.25 2744.50 2744.49 2744.50 3999.65 2744.89 8543.24

OPT1: optimization scenario 1 - no optimization (performed on the full dataset without hyperparameter tuning). OPT2: optimization scenario 2 - partial optimization (performed
on the reduced dataset without hyperparameter tuning). OPT3: optimization scenario 3 - full optimization (performed on the reduced dataset with hyperparameter tuning). AVG
NCYV: root mean squared error of the model, averaged over nested cross-validation. BM R?: coefficient of determination of the highest-performing model returned by nested cross-
validation. BM MAE: mean absolute error of the highest-performing model returned by nested cross-validation. BM RMSE: root mean squared error of the highest-performing

model returned by nested cross-validation. The acronyms of the regression algorithms are provided in the manuscript.



Supplementary Table 2

Regression model performance on rainbow trout gut microbiota at the genus level.

DTR RFR ETR GBR XGBR SVRL SVRP SVRR SVRS KNR MLPR
R? 0.64 0.64 0.64 0.64 -0.06 0.64 0.63 0.63 0.63 0.64 -0.14
OPT1
MAE 193.01 192.14 193.01 193.01 193.01 173.76 175.64 175.70 175.68 193.01 33545
RMSE 276.32 276.51 276.32 276.32 276.32 311.82 313.72 313.82 313.78 276.32 457.08
DTR RFR ETR GBR XGBR SVRL SVRP SVRR SVRS KNR MLPR
R? 0.12 0.12 0.12 0.12 0.12 -0.23 -0.29 -0.32 -0.31 0.12 -2.31
OPT2
MAE 2348.78 2349.19 2348.78 2348.79 2348.78 2666.85 2720.90 2723.63 2722.38 2348.78 7758.63
RMSE 3177.56 3183.32 3177.56 3177.55 3177.56 4023.39 4065.80 4068.46 4067.22 3177.56 8523.39
DTR RFR ETR GBR XGBR SVRL KNR MLPR
OPT3 AVG NCV 2348.78 2349.19 2348.78 2348.79 2348.78 2666.85 2348.78 7777.34
BM R? 0.37 0.36 0.37 0.37 0.37 -0.09 0.37 -2.51




BM MAE 1957.07 1959.76 1957.07 1957.08 1957.07 2545.90 1967.93 7777.58

BM RMSE 2744.50 2753.25 2744.50 2744.49 2744.50 3999.65 2744.89 8543.24

OPT1: optimization scenario 1 - no optimization (performed on the full dataset without hyperparameter tuning). OPT2: optimization scenario 2 - partial optimization (performed
on the reduced dataset without hyperparameter tuning). OPT3: optimization scenario 3 - full optimization (performed on the reduced dataset with hyperparameter tuning). AVG
NCYV: root mean squared error of the model, averaged over nested cross-validation. BM R?: coefficient of determination of the highest-performing model returned by nested cross-
validation. BM MAE: mean absolute error of the highest-performing model returned by nested cross-validation. BM RMSE: root mean squared error of the highest-performing

model returned by nested cross-validation. The acronyms of the regression algorithms are provided in the manuscript.



Supplementary Table 3

Regression model performance on rainbow trout gut microbiota at the species level.

DTR RFR ETR GBR XGBR SVRL SVRP SVRR SVRS KNR MLPR
R? 0.68 0.68 0.68 0.68 -0.06 0.69 0.68 0.68 0.68 0.68 -0.11
OPT1
MAE 152.75 152.05 152.75 152.75 152.75 137.02 138.31 138.38 138.35 152.75 264.60
RMSE 219.25 219.37 219.25 219.25 219.25 246.89 248.19 248.28 248.24 219.25 360.96
DTR RFR ETR GBR XGBR SVRL SVRP SVRR SVRS KNR MLPR
R? 0.12 0.12 0.12 0.12 0.12 -0.23 -0.29 -0.32 -0.31 0.12 -2.31
OPT2
MAE 2348.78 2349.19 2348.78 2348.79 2348.78 2666.85 2720.90 2723.63 2722.38 2348.78 7758.63
RMSE 3177.56 3183.32 3177.56 3177.55 3177.56 4023.39 4065.80 4068.46 4067.22 3177.56 8523.39
DTR RFR ETR GBR XGBR SVRL KNR MLPR
OPT3 AVG NCV 2348.78 2349.19 2348.78 2348.79 2348.78 2666.85 2348.78 7777.34
BM R? 0.37 0.36 0.37 0.37 0.37 -0.09 0.37 -2.51




BM MAE 1957.07 1959.76 1957.07 1957.08 1957.07 2545.90 1967.93 7777.58

BM RMSE 2744.50 2753.25 2744.50 2744.49 2744.50 3999.65 2744.89 8543.24

OPT1: optimization scenario 1 - no optimization (performed on the full dataset without hyperparameter tuning). OPT2: optimization scenario 2 - partial optimization (performed
on the reduced dataset without hyperparameter tuning). OPT3: optimization scenario 3 - full optimization (performed on the reduced dataset with hyperparameter tuning). AVG
NCYV: root mean squared error of the model, averaged over nested cross-validation. BM R?: coefficient of determination of the highest-performing model returned by nested cross-
validation. BM MAE: mean absolute error of the highest-performing model returned by nested cross-validation. BM RMSE: root mean squared error of the highest-performing

model returned by nested cross-validation. The acronyms of the regression algorithms are provided in the manuscript.



