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Extensive benchmark of machine learning methods for quantitative microbiome data

niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction Machine Learning workflow

Commensal Pathogenic

Microbial dysbiosis is associated with many chronic diseases and often correlates with severity.

Results

PLS GLMnet SVM

LASSO MLP RF

KNN … SDA

The code is based in the R package Caret (topepo.github.io/caret) to train and tune ML models. The Activeeon Proactive solution was used to efficiently distribute the computing load on multiple servers.

Input data

Validation scheme

Benchmarked methods

Outputs

Conclusion

Prediction of phenotypic features can help to stratify patients: ► Clinical status (classification) ► Disease severity (regression) Which machine learning (ML) method should be used?

Group1 Group2

Individuals (samples) as columns Features (species, proteins, metabolites, pathways,…) as rows

Abundance tables and metadata

• 69 ML classification methods • 53 ML regression methods

• Indicators of predictive performance

• Variable importance

• Miaw allows an easy benchmark across methods and datasets

• New methods can be easily added with the caret wrapping functions

Example of results (coronary diseases -metagenomics):

• Many classification models provide similar performances both for an easy prediction task (Healthy vs Diseased) and a difficult prediction task (individuals matched on the principal confounders [Age, BMI, Diabetes, Gender] vs Diseased)

• Regression model performances are more heterogeneous than those of classification models

• Performances on 7 datasets

• PLS, SVM (poly) and GLMnet were the best predictive approaches to classify microbiome data

• Some methods lack of stability

• Depending on the dataset, some methods perform better or worse; so far PLS, GLMnet and SVM performed generally well • Results will be extended to other public datasets (database under construction)