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Development of novel classification of mycobacteria by whole genome analysis and
mass spectrometry
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We performed whole genome analysis and mass spectrometry of Mycobacterium
kyorinense and its related mycobacterium species. M. kyorinense and its related species demonstrated
common features in several drug-resistance related genes including rpoB, inhA, katG, ahpC, and
embB, but full genome data were not available in these mycobacteria due to technical issues. We
successfully performed mass spectrometrﬁ for these species, but they were difficult to distinguish
by mass spectrometry, probably due to their high similarity of 16S rRNA between species.



(genus Mycobacterium)

16S rRNA

2009

Mycobacterium kyorinense
1.2)

Mycobacterium celatum

M. celatum

kyorinense

1000 1

TOF-MAS

DNA

kyorinense

150

DNA

DNA

DNA

DNA



DNA PCR

DNA
DNA
DNA
DNA
DNA
DNA
One Touch Duo
(lon
PGM™)
HBWK-1
MALDI Biotyper
DNA
DNA

Qiagen Genomic-tip 100/G

DNA

proteinase K

Mycobacterium
kyorinense Mycobacterium celatum
type 1 DNA

10N PGM
rpoB
Ser531Asp
embB
inhA,
katG, ahpC
Mycobacterium Kkyorinense
DNA M.
kyorinense 453, M. celatum 1217
contig
M. celatum
Genome
Announcements contig
M. celatum
DNA
DNA DNA
M. kyorinense
HBWK-1

MALDI Biotyper

16S rRNA



16S rRNA

16S rRNA
16S rRNA

1. Okazaki M, Ohkusu K, Hata H, Ohnishi H*,

1

Watanabe T, et 4: Mycobacterium
kyorinense sp. nov., a novel slowly growing
Mycobacterium sp. related to
Mycobacterium celatum isolated from
human clinical specimens. International
Journal of Systematic and Evolutionary
Microbiology 59:1336-1341, 2009

Ohnishi H, Yonetani S, Matsushima S, Wada
H, Takeshita K, Kuramochi D, Caldas PC,
Campos CE, da Costa BP, Ramos JP, Mikura
S, Narisawa E, Fujita A, Funayama Y,
Kobashi Y, Sakekibara Y, Ishiyama Y,
Takakura S, Goto H, Watanabe T:
Mycobacterium kyorinense infection: clinical
features and antimicrobial susceptibility.
Emerging Infectious Diseases 19:508-510,
2013

3
Yonetani S, Ohnishi H, Ohkusu K,
Matsumoto T, Watanabe T: Direct

identification of microorganisms from

positive blood cultures by MALDI-TOF MS
using an in-house saponin method. Int J
Infect Dis 52:37-42, 2016.

Ohnishi H, Tortoli E, Ramos JP, Kazumi Y,
Yonetani S, Matsushima S, Ohtsuka K,
Watanabe T: Proposa of reclassification of

Mycobacterium  celatum type 2 as
Mycobacterium  kyorinense. Annals of
Microbiology 64:1879-1882, 2014.

Ohtsuka K, Ohnishi H, Nozaki E, Pais
Ramos J, Tortoli E, Yonetani S, Matsushima

S, Tateishi Y, Matsumoto S, Watanabe T:

Whole-genome sequence of Mycobacterium
kyorinense. Genome Announcements 2
€01062, 2014.

4
Ohnishi H, Ohtsuka K, Kazumi Y, Takii T,
Mitarai S, Matsushima S, Yonetani S, Otani
S, Yoshiyama T, Kato Y, Hayashi Y, Machiya
J, KidaK, Sugihara J, Yamasaki S, Kishino T,
Goto H, Watanabe T :

Mycobacterium
kyorinense infection : Clinical, biological
and genetic features. The 29" World
Congress of World Association of Societies
of Pathology and Laboratory Medicine,

November  15th-18th, 2017, Kyoto

International  Convention Center (Kyoto,
Kyoto).

Ohnishi H, Ohtsuka K, Matsushima S
Nozaki E, Yonetani S, Yamasaki S, Kishino
T, Watanabe T Genetic mechanism
underlying drug resistance in
Mycobacterium kyorinense and
Mycobacterium celatum The 32nd World
Congress of Biomedical Laboratory Science
September 1th-4th 2016 Kobe
International Convention Center (Kobe,
Hyogo)

, Mycobacterium



kyorinense Mycobacterium
celatum
65
28 10 26 28

Mycobacterium
kyorinense 62
27
11 19 22

o
MATSUSHIMA, Satsuki

80231596

@
OHTSUKA, Kouki

70439165
OHNISHI, Hiroaki
80291326
WATANABE, Takashi
00191768

®



