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Microbiome means a holistic genomic information of microorganism which usually having
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symbiotic relationships confer benefits to human body. Breaches in the homeostasis between
host and microorganism or alterations of the microbiome are well-known risk factors promot-
ing human diseases. Oral cavity has hundreds of microbes and demonstrates chronic inflamma-
tory conditions by interrelations among microorganisms, foreign bodies, alcohol, and smok-
ing. Oral microbiome also demonstrates a growing evidence of its implication in the etiology
of oral diseases including cancer and other systemic diseases. In this review paper, I would in-
troduce to the associated human diseases with oral microbiome and the mechanism how chang-
es in the oral microbiome with its microenvironment leads to the host diseases. And I would also
suggest a new research field in otorhinolaryngology connected to oral microbiome.
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Table 1. Pros and cons of assays for identification of human oral microbiome

16S rRNA pyrosequencing

HOMIM

Metagenomics

Partial 16S rRNA gene sequencing

Broad detection range of taxa
species

Detection of unclassified microbes

Quantification based on sequence reads Quantification based on relative intensity

score
Relatively high assay cost
Relatively more labor intensive

Microarray-based 16S rRNA hybridization

Focused detection of common known
Custom array-based approach, covered

by reference sequences

Relatively low assay cost
Relatively less labor intensive

Entire microbiome gene sequencing

Broad detection range of taxa

Possible to infer functional and phenotypic
relationships for gene families

Quantification based on sequence reads

Highest assay cost
Most labor/data intensive

HOMIM: human oral microbe identification microarray, rRNA: ribosomal RNA
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Dietary factors

Infection

Trauma

Germline mutations

Impaired host and microbial resiliency

Altered balance of
host cell proliferation
and death

Disease development
including carcinogenesis

\

Altered immune
system function

Y

Persistent barrier breach

Failure to re-attain healthy host and
microbial homeostasis

Microbiome

Altered host and
microbial metabolism

!

Fig. 1. The path from health to disease at
mucosal sites and the microbiome’s contri-
bution. Human mucosa are subject to con-
stant environmental insults and injuries in-
cluding infections, trauma, dietary factors,
and germline mutations and these can con-
tribute to breach of the mucosal barriers.
Impaired host or microbial resiliency con-
tributes to persistent barrier breach and a
failure to restore homeostasis. In these set-
tings, the microbiome may influence disease
development including carcinogenesis by 1)
altering host cell proliferation and death, 2)
perturbing immune system function, and 3)
influencing metabolism within a host.

Microorganisms

PAMPs

NF-xB
induced franscription

£\

TNF-o

IL-18
o6

.
Up-regulation
of cytokines

Fig. 2. Molecular pathways involved in mi-
crobiome-host interactions and the devel-
opment of human diseases. The detection of
microbial components (PAMPs) and endog-
enous damage-associated molecular pat-
terns (DAMPs) and high-mobility group box-1
(HMGBH1) by toll-like receptors (TLRs) triggers
a cascade of cellular signals, resulting in ac-
tivation of NF-kB that contribute to amplify
proinflammatory cytokines and apoptosis via
upregulation of the innate immune response
of the host cells. IL: interleukin, NF-kB: nucle-
ar factor-kB, PAMP: pathogen-associated mo-
lecular pattern, TNF: tumor necrosis factor.

Necrotic/apoptotic cells
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