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Network analysis of tooth/implant microbiome and development of new treatment
strategy
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Differences in bacterial compositions and gene expressions in microbiome
associated with periodontitis and peri-implantitis were investigated based on the comprehensive
bacterial genomic analyses in dental plaques. The composition and function of the microbiome in
periodontitis were different compared to those in healthy periodontium. The increase of obligate
anaerobic bacteria and high abundance of genes related to the metabolism of short-chain fatty acids
and amino acids (arginine and glutamic acid, etc.) were observed in periodontitis. The microbial
composition was similar between periodontitis and peri-implantitis, while there were differences in

highly active taxa and bacterial gene profiles of each disease. Interestingly, GAPDH-related genes
significantly enriched in peri-implantitis. This dissimilarity of microbiome would cause a
difference in the pathological conditions of two diseases.



P. gingivalis

(DO ~®)
@
PPD 4 mm BOP
PPD  4mm BOP SUP
1 PPD  3mm
BOP SUP
10
Said
DNA DNA
@
16S rRNA PCR Human
Oral Microbiome Database Ribosomal Database Project CORE
16S
Abundance
(©)
mRNA MG-RAST SEED Kyoto
Encyclopedia of Genes and Genomes KEGG 2
MvirDB virulence factor
database (VFDB) 16S
KEGG database
)
2
RNA/DNA
KEGG MvirDB VFDB
RNA DNA
@
16S 0TU
Shannon index  Chaol
1A B P. gingivalis T. forsythia

P. endodontalis F. alocis

@

KEGG

2



%
i o i e T
EXEEfsnEECRARALERER 2
Healthy Periodontitis
B 03
024 ° %

°

Coordinate 2 (8.9%)
S5 o o
1 1 1
°
o
S
o
o
° o
°
Q

o

02 4

T
S

(2
-0.1 4

04
0.3 4

Coordinatel (21.4%)

MvirDB

®
168

RNA/DNA
stomatis
Solobacterium moorei

03 o
04 -

VFDB

= Firmicutes

= Proteobacteria

= Bacteroidetes

= Actinobacteria
Fusobacteria
™7

= Spirochaetes
Synergistetes
Tenericutes

= SR1

« Streptophyta
Chloroflexi
Cyanobacteria

DNA

F. nucleatum subsp.

Fusobacterium nucleatum
Fusobacterium sp.
Streptococcus sp. *
Parvimonas micra
Prevotella oris

Healthy

[ ———_Periodontitis

Neisseria subflava *
Lautropia mirabilis
Leptotrichiasp.
Rothia dentocariosa
Capnocytophaga gingivhlis *
Porphyromonas catonige *
16 Rothiaaeria * [
Streptococcus infantis *
Streptococcus oralis * |
Terrahaemophilus aromaticivorans *
Veillonella sp. * \

a corrodens \

] a sp.
Propionibacterium propionicum
treptococcus gordonii

Filifactor alocis **
Porphyromonas
endodontalis**
Porphyromonas gingivalis *
Prevotella denticola 9 ‘\
Synergistes sp. ** ‘
Tannerella forsythia **
Treponemasp. ** /
Desulfobulbus sp. ** /

Prevotella lannenu'/

8 1%

DNA

RNA

Vincentii Peptostreptcoccus
P. stomatis

Linear discriminant analysis effect size

RNA

a Peri-implantitis

Metagenome

GAPDH

in vitro

Koyanagi et al. J Clin Periodontol. 2013;40(3):218-26.
Shibat et al. Sci Rep. 2016;6:30997.

2014;4:6602.
2014;21(1):15-25.

Species

Co-occurrence relation

GAPDH
P. gingivalis

b Periodontitis

Metagenome »

Maruyama et al. Sci Rep.
Said et al. DNA Res.



6 3 0 0

Ikeda Eri Shiba Takahiko lkeda Yuichi Suda Wataru Nakasato Akinori Takeuchi Yasuo Azuma 108
Miyuki Hattori Masahira lzumi Yuichi
Japanese subgingival microbiota in health vs disease and their roles in predicted functions 2019
associated with periodontitis
Odontology 280 291
DOl
10.1007/s10266-019-00452-4
Funahashi Kenta Shiba Takahiko Watanabe Takayasu Muramoto Keiko Takeuchi Yasuo Ogawa 20
Takuya lzumi Yuichi Sekizaki Tsutomu Nakagawa Ichiro Moriyama Keiji
Functional dysbiosis within dental plaque microbiota in cleft lip and palate patients 2019
Progress in Orthodontics 11
DOl
10.1186/s40510-019-0265-1
Ikeda Eri Shiba Takahiko lkeda Yuichi Suda Wataru Nakasato Akinori Takeuchi Yasuo Azuma 23
Miyuki Hattori Masahira lzumi Yuichi
Deep sequencing reveals specific bacterial signatures in the subgingival microbiota of healthy 2019
subjects
Clinical Oral Investigations 1489 1493
DOl
10.1007/s00784-019-02805-3
70
2017
649 658

DOl




35

2018

9 17
DOl

73

2018

509 522
DOl

0
59
2017
dysbiosis
83

2018




83

2018

150

2019

39

2020

48

2018




37

2018

2019

(Fumito Maruyama)

(30423122)

(15401)

(SHIBA Takahiko)

(WATANABE Takayasu)




(KOMATSU Keiji)

(NEMOTO Takashi)

(KOYANAGI Tatsuro)




