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Flora analysis based on Dirichlet polynomial process model and K-means

PENG Xian, HE Jianfeng*
(School of Information Engineering and Automation ,Kunming University of Technology , Kunming 650000, China )

Abstract ; Population typing is an effective method to better understand complex biological problems such as human
physical and mental health. Clustering is a method to define intestinal type in order to reduce complexity by
grouping samples. However, the selection of K value of traditional K-means clustering algorithm cannot be
determined. This paper improves the traditional K-means clustering algorithm and verifies it on the public dataset,
The experimental results show that the improved algorithm can solve the problem of undetermined K value selection,
and the stability, accuracy and quality of clustering results are significantly improved. Applying the improved model
to the OTUs data of intestinal flora, it is found that it can not only effectively distinguish the similarities between
samples of patients with type 2 diabetes, but also identify the OTUs bacteria that have the greatest impact on the
heterogeneity of flora structure, providing a new perspective for clinical solutions to the problem of type 2 diabetes.
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Table 3 Biological species

5 | ]

H A & i
Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides Escherichia_coli
Archaea Proteobacteria Gammaproteobacteria  Enterobacteriales Enterobacteriaceae  Escherichia—Shigella  Bacteroides_plebeius
Firmicutes Clostridia Clostridiales Peptostreptococcaceae Romboutsia Bacteroides_coprocola
Fusobacteria Negativicutes Selenomonadales Prevotellaceae Prevotella_9 Bacteroides_stercoris
Actinobacteria Betaproteobacteria Burkholderiales Ruminococcaceae Faecalibacterium Bacteroides_uniformis
unidentified_ . . o Sutterella_
WD272 ) ) Actinomycetales Lactobacillaceae Dialister )
Acidobacteria wadsworthensis
. L. Clostridium_
Chlamydiae KD4-96 Neisseriales boneC3G7 Prevotella_2 )
bifermentans
Planctomycetes Methanobacteria Rickettsiales Rhodospirillaceae Collinsella Oscillibacter_sp._KLE_1745
TM6 MB-A2-108 Victivallales Succinivibrionaceae Alloprevotella Bacteroides_eggerthii
Deinococcus— ) . ) ) . Clostridiales_bacterium_
Nitrospira Micrococcales Carnobacteriaceae Anaerostipes .
Thermus canine_oral_taxon_085
unidentified_ ) ) =
Holophagae . ) Family_XIIT Dorea Lactobacillus_ruminis
Saccharibacteria

F4 NERERFEABHBEIMEREEDTHE
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Table 4 Biological species of type II diabetes mellitus with

Table 5 Biological types of type II diabetes

gastrointestinal autonomic neuropathy S| 5 H
i 4
B N H Bacteroidetes Bacteroidia Bacteroidales
Bacteroidetes Bacteroidia Bacteroidales . . .
Proteobacteria Gammaproteobacteria Enterobacteriales
Proteobacteria Gammaproteobacteria Enterobacteriales o =
Firmicutes Negativicutes Selenomonadales
Firmicutes Negativicutes Selenomonadales . . . .
° Actinobacteria Clostridia Clostridiales
Actinobacteria Clostridia Clostridiales Fusobacteria unidentified_Actinobacteria Bifidobacteriales
Fusobacteria unidentified_Actinobacteria Bifidobacteriales Verrucomicrobia Fusobacteriia Fusobacteriales
Verrucomicrobia Fusobacteriia Fusobacteriales Tenericutes Betaproteobacteria Burkholderiales
Tenericutes Betaproteobacteria Burkholderiales Cyanobacteria Bacilli Lactobacillales
) . ) Proteobacteria unidentified_Firmicutes Pasteurellales
Cyanobacteria Bacilli Lactobacillales
Bacteroidetes Verrucomicrobiae Verrucomicrobiales
Synergistetes unidentified_Firmicutes Pasteurellales
Erysipelotrichia Erysipelotrichales
Verrucomicrobiae Verrucomicrobiales Coriobacteriia Coriobacteriales
Erysipelotrichia Erysipelotrichales Mollicutes Mollicutes_RF9
Coriobacteriia Coriobacteriales Deltaproteobacteria Desulfovibrionales
. . Melainabacteria Gastranaerophilales
Mollicutes Mollicutes_RF9 P
Chloroplast Aeromonadales
Deltaproteobacteria Desulfovibrionales
Alphaproteobacteria  unidentified_Chloroplast
Melainabacteria Gastranaerophilales ) .
Gammaproteobacteria Rhodospirillales
Alphaproteobacteria Rhodospirillales Bacteroidia Aeromonadales
Synergistia Synergistales Bacteroidales
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Fig.9 Relative abundance distribution of main bacteria in the class of type II diabetes

mellitus with gastrointestinal autonomic neuropathy
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Fig.11 Relative abundance distribution of main bacteria in the family of type II diabetes
mellitus with gastrointestinal autonomic neuropathy
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Fig.12 Relative abundance distribution of main bacteria in type II diabetes
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Fig.13 Relative abundance distribution of main bacteria in type II diabetes
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Fig.14 Fitting effect of DPMM mixed clustering model
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