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The human body is colonized by a wide variety of microorganisms. It was
realized that most of these microorganisms cannot be grown under laboratory conditions. Recent
advances in Next-Generation Sequencing technologies have provided new tools for characterizing the
highly complex microbial communities that colonize various sites of the human body. The aim of this
study was to profile and compare the middle ear microbiomes of human subjects with and without
chronic otitis media. All consecutive patients undergoing tympanoplasty surgery for chronic otitis
media or ear surgery for conditions other than otitis media were recruited. Sterile swab samples
were collected from the middle ear mucosa during surgery. The human middle ear is inhabited by more
diverse microbial communities than was ﬁreviously thought. Alteration of the middle ear microbiome
may contribute to the pathogenesis of chronic otitis media with active inflammation.

16S rRNA



16S rRNA

DNA COM
Staphylococcus aureus Proteus Klebsiella
pneumoniae
NME COM
16S rRNA
155
67
88
88 44
16S rRNA DNA 16S V4 PCR
155 1 OUT Operational taxonomic units
PCR 10 20ng
200,000
2,000
NGS PCR 16S
rRNA 1%
11 0TU 1
0TU 50
152 272 0TU
10 34 23 11
4 3 2 Acinetobacter
2 Ochrobactrum 2 Turicella 2 Pedomicrobium 1
84
9 Proteobacteria 57
Actinobacteria 28 Firmicutes 8 Bacteroidetes 4 14
Proteobacteria 47 Actinobacteria 29
Firmicutes 19 Bacteroidetes 3 PERMANOVA
136
COoM Proteobacteria 35
Firmicutes 32 Actinobacteria 29 Bacteroidetes 4
COoM Proteobacteria 60 Actinobacteria 24
Firmicutes 13 Bacteroidetes 3 2 CoM
COM
COM
112 COM
CoM Firmicutes 36
Actinobacteria 31 Probobacteria 29 Bacteroidetes 2
Firmicutes 50 Actinobacteria 33

Probobacteria 15 Bacteroidetes 1

COM



Com COM

117
Proteobacteria
Staphylococcus Firmioutes phylum
PERMANOVA NME
COM
COM Firmicutes phylum
Actinobacteria phylum
COM Proteobacteria Firmicutes
com
Firmicutes
COM
COM com
COM COM
COM

1. Minami SB, Mutai H, et al. Microbiomes of the normal middle ear and ears with chronic

otitis media. Laryngoscope. 2017 Oct;127(10):E371-E377.
2. Shujiro B. Minami, Hideki Mutai, et al. Microbiomes of the Normal Middle Ear and Ears

with Chronic Otitis Media. AAO-HNSF 2017 Annual Meeting, Chicago, 2017 9 10

3. , 16S NGS
( ) 88-92 2016
7
10
2
o 0
o 0

o



@

Mutai Hideki



