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The Importance of Taxonomic Classification Software and
Machine Learning Algorithms for the Prediction of Colorectal
Cancer

Introduction Findings

Colorectal Cancer (CRC) represents a rising
global burden ranking 3@ and 2" in terms
of cancer incidence and mortality,
respectively.

Kraken2 output results in the
average best CRC prediction.

In recent years strong associations have been
revealed between the human gut microbiome
and CRC. Metagenomics and machine learning re-
present a new diagnhostic tool for CRC, however the effect
of taxonomic classification software and machine learning
algorithms on CRC prediction have not been investigated.

Tree-based algorithms produce the
best models for CRC prediction.

CRC prediction can be achieved with just
100,000 reads with Kraken2.
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removed. * The best model produced was built with the Kraken2

output six out of eight times.
* The best model for a given study was most often a
XGBoost or random forest model (Tree-based algorithm).

. Kaiju, Kraken2, and MetaPhlAn3
were used to make taxonomic
profiles.

3. Logistic LASSO regression,
Random Forest, XGBoost, and
MLP neural network models
were build on the taxonomic
profiles. Models were trained on
7 out of 8 studies using repeated
5-fold cross-validation. The left-
out study was used to evaluate

performance of the model.
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* Average performance for LASSO models built on
subsampled samples. Full CRC detection could be
achieved with 100,000 reads with Kraken?2.

* MetaPhlan3 is more affected by subsampling than Kaiju

and Kraken2.
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