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Detection of dysbiosis within oral microbiota
by using artificial intelligence and CRISPR

Takayasu Watanabe *, Takahiko Shiba®, Yoshio Nakano "

Abstract

Recently, dysbiosis, which is an imbalance in the state of microbiota in terms of bacterial
composition, has been focused on as a cause of infectious diseases. However, it is difficult to
identify dysbiotic patterns of bacterial composition because the composition originally differs
among individuals. On the other hand, artificial intelligence is a growing technology that
enables the recognition, identification, and/or elucidation of problems using a large amount of
data. In this study, we detected dysbiosis within oral microbiota by using deep learning, which
is an artificial intelligence method that uses a pattern recognition algorithm with a neural
network. In six patients with periodontitis and four with peri-implantitis, clustered regularly
interspaced short palindromic repeat (CRISPR) regions were extracted from the nucleotide
sequence data of microbiota and used for deep learning. The repertoire of CRISPR spacers was
diverse among the patients and seemed to be almost specific to each patient. Neither
hierarchical clustering nor principal component analysis allowed the patients to be clearly
distinguished according to their diseases. On the other hand, deep learning was able to
distinguish the patients according to their diseases with a high degree of accuracy, suggesting
its potential for use as a basic technology in dental sciences for detecting oral dysbiosis.
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