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Development of metagenomic sequence clustering method using
Dirichlet Process Gaussian Mixture Model
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Abstract: With the advent of next-generation sequencers, metagenomic analysis is being carried out in order to grasp the overall
picture of microorganisms among various environments. Since metagenomics are acquired in a mixed population of uncultured
microorganisms and contain many sequences derived from novel species, a method of separating using sequence similarity is
required instead of a method that relies on known genome sequences. In this study, in order to discover clusters derived from novel
microorganisms, we performed clustering of metagenomic sequences based on oligonucleotde frequency using the Dirichlet
Process Gaussian Mixture Model (DPGMM), which is unsupervised clustering method. By using DPGMM, we were able to create
many clusters with a high proportion of the same organism. On the other hand, since there were clusters in which different species
were mixed, we examined the removal of clusters in which species were mixed by setting a threshold using the number of cluster
members and the dispersion value within the cluster. As a evaluation of examining a data set consisting of 10 species with a length
of 1,300 bases, clusters with an occupancy rate of 86% on average of the same organism could be automatically extracted.

Vol.2021-MPS-133 No.24
Vol.2021-BIO-66 No.24

2021/6/30

Therefore, it can be a method for detecting clusters derived from novel microorganisms from metagenomic sequences.
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