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            Abstract
The translational power of human microbiome studies is limited by high interindividual variation. We describe a dimensionality reduction tool, compositional tensor factorization (CTF), that incorporates information from the same host across multiple samples to reveal patterns driving differences in microbial composition across phenotypes. CTF identifies robust patterns in sparse compositional datasets, allowing for the detection of microbial changes associated with specific phenotypes that are reproducible across datasets.
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                    Fig. 1: Overview of the CTF algorithm.[image: ]


Fig. 2: CTF outperforms popular distance metrics in longitudinal in silico data-driven simulations.[image: ]
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                Data availability

              
              The sequences and biome tables for the IBD, ECAM, DIABIMMUNE and AGP datasets can be found on Qiita (http://qiita.microbio.me) under study IDs 1629, 10249, 11884 and 10317 and at EBI or BioProject under ERP020401, ERP016173, PRJNA290381 and ERP012803.

            

Code availability

              
              The CTF codebase named Gemelli is a fully unit tested open-source python package, and is installable through pip or conda. Additionally, CTF is wrapped in a QIIME2 plugin: https://github.com/biocore/gemelli; all the code and analyses are available in the ‘Code Ocean’ capsule: https://doi.org/10.24433/CO.5938114.v1.
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