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Human Microbiome

Oral Microbes
Oral Microbes Present in the Placenta:
Prevotella tannerae (gingivae)
Hematogenous Nonpathogenic Neisseria species
Spread (mucosa)
Bergeyella
Fusobacterium

Urinary Microbes

Urinary Microbes
Present in the Placenta:
- Escherichiae coli*®

Ascending
Infection
Vaginal Microbes Present in the
Placenta:
- Lactobacillus spp.

- Ureaplasma spp-
- Streptococcus agalactiae

Vaginal Microbes

The various microbes present in the human body have symbiotic relationships with humans (hosts) while maintaining their in vivo
constancy. The aggregate genetic information of microorganisms that coexist in these bodies is called microbiome.
Microbiome is a compound word made by combining microbiota and genome, which can be said to be a microbial colony that contains

microbials and all of their genetic information that live or coexist in all environments, including humans, animals and plants, soil, oceans,
lakes, rock walls, and the atmosphere.



Correlation b/w Oral Bacteria
& Human Diseases

Alzheimer’s disease Periodontitis

Spirochaetes (Red complex) — Porphyromonas gingivalis,
Porphyromonas gingivalis Treponema denticola, Tannerella forsythia
Archaeal methanogens
Proteobacteria .
o) .
Caries A\ E
Streptococcus mutans, Lactobacillus ‘
Cardiovascular disease non-mutans Streptococci
Porphyromonas gingivalis,
Porphyromonas endodontalis
Prevotella intermedia,
Prevotella nigrescens
Campylobacter rectus

Diabetes
Aggregatibacter, Neisseria, Gemella

M Porphyromonas, Filifactor,
2 > = { '} * Eubacterium
Cystic fibrosis k ;

Streptococcus oralis : Pancreatic cancer
(high or low, depending Leptotrichia (low early, high later)
on environmental Porphyromonas gingivalis,

conditions) . Aggregatibacter actinomycetemocomitans
Other Streptococci (high early, low later)

Esophageal cancer
Tannerella forsythia, Porphyromonas gingivalis - o=
Neisseria, Streptococcus pneumoniae 5‘,‘,‘ Rheumatoid arthritis
\1 Veillonella, Atopobium, Prevotella,
Leptotrichia, Lactobacillus salivarius,
Colorectal cancer ) Cryptobacterium curtum
L actobacillus, Rothia /’(’)/{)I)yl\omon:m gingivalis, Haemophilus,
Fusobacterium nucleatum Neisseria : : :
Rothia mucilaginosa, Rothia dentocariosa,
Rothia aeria




Microbiome
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discovery

Microbiome-based
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Subtyped
clustering analysis

Co-occurrencs/
ecolagical modeling

Phylogeny
reconstruction

Strain tracking

Epidemioclogy and
population genomics

Contigs
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1. Experimental pipeline |

Metagenomics

Metagenome

Assembly-based profiling

(Cojassemble reads into contigs

v

Taxonomec and functional annatation

¥

Map reads 1o annotated contigs

Read-based taxonomic profiling
Map reads o genomas or marker genes

Seqguence analy=i=s

Mectagenomic data set

Reference information

4. Post-proces=sing 5. Validation |

While traditional microbiology and microbial genome sequencing and genomics rely upon cultivated clonal cultures, early
environmental gene sequencing cloned specific genes (often the 16S rRNA gene) to produce a profile of diversity in a natural
sample. Such work revealed that the vast majority of microbial diversity had been missed by cultivation-based method.
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Metagenome analyzes the entire microbial genome, or 16S rRNA analysis is being usefully used.
The 16S ribosomal RNA (RNA) is produced by transcription from the DNA of the prokaryotic organism and is the rRNA that forms the
30S subunit of the prokaryotic ribosomes, with the order of the 16S ribosomal RNA largely preserved, while high sequence diversity in

some sections.



PURPOSE OF STUDY

Recently human microbiomes, a collection of all microbial groups that mainly
exist in human epithelial cells such as human intestines, skin, mouth, respiratory
and reproductive organs, have had a significant impact on the human body and
studies of disease association have been reported .

Therefore, this study tried to analyze the distribution patterns of bacteria in the
mouth and the distribution and diversity of microorganisms that cause human
diseases through microbiome analysis of bacteria in normal adults’ mouths
using NGS.







SUBJECTS

11 subjects
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DNA Library Construction
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Distribution of Major Bacterial Species
In The Oral Cavity

Haemohilus parainfluenzae @ Lautropia mirabilis Veillonella dispar Haemophilus haemolyticus @ Fusobacterium periodonticum

Streptococcus sangiuinis @ Prevotella melaninogencia @ Corynebacterium matruchotii @ Rothia mucilaginosa @ Leptotrichia wadei
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Analysis of Major Bacterial Species
Present in The Patient’s Oral Cavity

50%0

40%0

i

Haemophilus parainfluenzae 6. Streptococcus sanguinis

I autropia mirabilis 7. Prevotella melaninogenica
Veillonella dispar ® 8 Coryvnebacterium matruchotii
Fusobacterium periodoniticum 9. Rothia mucilaginosa
Haemophilus haemolyticus 10. I eptotrichia wadei
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Non-Risk group

Distribution of Causative Bacteria
Causing Periodontal Disease

10% 20% 50% 60%

- 2.26%

0.45%

Yeollow group
Streptococcus gordonii

Streptococcus intermedius

. Orange group
Fusobacterium periodonticum
Prevotella nigrescens
Fusobacterium nudeatum
Parvimonas micra
Eubacterium nodatum

e O S LoD
Porphyromonas gingivalis

Tannerella forsythia

Treponema denticola

Aggatibacter actinomycetemcomitans
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Corrrrrvory Orarl ang
Throot Conditions
Halitosis

Caries
Gingivitis

) =

Periodontitis

Fusobacteria 3
3 Tongue
Protecobacteria

= :“-’_U'”D“"C dmmm Pharyngitis
ey o r

Counmman Systemic
inflammatrory Disegses

saCrafedd willhy Poor Oral Healt?

In order to know the bacteria that cause oral disease, there have been attempts to find the
causative bacteria by culturing plagues formed of biofilm on the tooth surface. However, since
many bacteria in the oral cavity are mostly anaerobic bacteria, it has not been well cultured by
general culture methods, so it has not been adopted as a clinical test technique to diagnose

the risk of oral disease.



Lactobacillaceae
Weillonellaceas
Actinomycetaceae
Cal teriaceas

High-similarity group Low-similarity group

Bacilli_MNA_MNA
Oxalobacteraceae
Lactobacillales  MNA
Corynebacteriaceae
Staphylococcaceae
Micrococcaceas
Gemellalas MNA
Comamonadacaas
Shingomonadaceas
Bradyrhizobiaceas
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Recently, as microbiome analysis using NGS has become possible, the overall picture
of oral-resident bacteria and pathogens has been known, and a new perspective on
the association of oral microbiome in oral diseases is starting.



As such, oral microbiome analysis has the potential to
bring a new direction to the etiology of oral
inflammatory diseases including periodontal disease.
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