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Evidence of a bathroom environment as a hotspot for the infection of
nontuberculous mycobcteria
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Mycobacterium avium subsp. hominissuis (MAH) is a typical inhabitat of the
environment, especially bathrooms, which are considered as a potential source of infection. To
corroborate this hypothesis, we determined the detection rate of MAH in bathrooms of healthy
volunteers by an ordinary culture method and we analyzed the genetic relatedness of these isolates
with those from patients and other sources such as river water and soil.

A minimum spanning tree generated on the basis of the variable numbers of tandem repeats (VNTR) data
indicated that isolates from the bathrooms of the healthy volunteers had a high degree of genetic
relatedness with those from Japanese patients, bathrooms of patients, and river water, but not with

those from Russian patients and Japanese pigs. These results showed that bathtub inlets in Japan
provide an environmental niche for MAH and suggest that bathrooms are one of the important infection
sources of MAH in Japan.
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Mann-Whitney U test

256
73.6% 1. HERINTMELUM. avium O5HIE
YT NTM (%) M. avium (%)  18tRg%R
1t 9 (34.8) 2(8.7) 23
LM (BF. BF. S, K. WK, 88) 16 (55.2) 4(13.8) 29
Rkl (Zli, Aok, BEES. B, PR s, Al 33 (94.3) 10 (28.6) 35
NTM g (B 6. 35, ILE. EF. §08. Bl S, 85 11 (91.7) 2 (16.7) 12
gty (RIR, DD, STRE. RE. BR. AR, =8) 63 (70.8) 18 (21.7) 89
E-ES (S, SR, F, G5 L0, S, %S 25 S0 37 (81.4) 6 (13.6) 44
1 Sl Pigihs (RE. 5. BlE. & A9, S5 RES. ME) 15 (62.5) 2(8.3) 24
( ) SERM 184 (71.9) 44 (17.2) 256
(34.8%)
(55.2 ) (94.3%) (91.7%) NTM
M. avium (28.6%)
(21.7%)
M. Ientiflavum M. mucogenicum M. avium M.
gordonae
MAH
NTM F2 NEIEEORILIMAHDBEI BRI —F ar I ol 2nd
- - Origin of q Clonal complex No. e
Mycobacterium  avium  subsp. B oot 1 2 3 Others g
o B Human_Japan_P (%) 135925 5 (34) 1 07 5 (4 146 (100)
hominissuis (MAH) Bathroom_Japan_H (%) 53 (93 0 (0) 1 (18 3 (53) 57 (100)
Bathroom_Japan_P (%) 36 (100) 0 (0 0 ) [ ()} 36 (100)
Human_Korea_P (%) 6 (857 0 (0) 6 (78 5 (63 77 (100)
Human_Russia_P (%) 3 83 1. 68 (756) 18 (0) 90 (100)
River_Japn (%) 1167 0 () 2 (118 4 (239 17 (100)
Pig_Japan (%) 0 (® 36@13) 19 @53) 2006.7) 75 (100)
Soil_Japan (%) o © o0 (0 5 (000 0 (0 5 (100)
Total (%) 304(604)  42(83) 102(203)  55(109) 503 (100)
503 19 P: Patient, H: Healthy volunteer
NTR 262 MST
3
2

M. avium M. avium 104 503



Distance from MAH 104

& SRS b & ¥

F S D x &R i@,‘\ & &

&fe é{ S £ & Y T & S g

VNTR SEF L0 50 SF0 €8 N8 gis <
2 5 ¥ 5
&

[, Sk OR i DM B {EIRREO /A

MAH

MAH

lwamoto T, Nakajima C, Nishiuchi Y, Kato T, Yoshida S, Nakanishi N, Tamaru A,
Tamura Y, Suzuki Y, Nasu M. Genetic diversity of Mycobacterium avium subsp.
hominissuis strains isolated from humans, pigs, and human living environment.
Infect Genet Evol. 2012 Jun;12(4):846-52. doi: 10.1016/].meegid.2011.06.018.
Epub 2011 Jul 2. PMID: 21745597.

Ichikawa K, van Ingen J, Koh WJ, Wagner D, Salfinger M, Inagaki T, Uchiya KiI,
Nakagawa T, Ogawa K, Yamada K, Yagi T. Genetic diversity of clinical
Mycobacterium avium subsp. hominissuis and Mycobacterium intracellulare
isolates causing pulmonary diseases recovered from different geographical
regions. Infect Genet Evol. 2015 Dec;36:250-255. doi:
10.1016/j.meegid.2015.09.029. Epub 2015 Oct 3. PMID: 26435330.



Yoshida Shiomi Iwamoto Tomotada Kobayashi Takehiko Nomoto Ryohei Inoue Yoshikazu 26

Tsuyuguchi Kazunari Suzuki Katsuhiro

Two New Cases of Pulmonary Infection by Mycobacterium shigaense, Japan 2020

Emerging Infectious Diseases 2728 2732
DOl

10.3201/eid2611.200315

Arikawa Kentaro Ichijo Tomoaki Nakajima Satomi Nishiuchi Yukiko Yano Hirokazu Tamaru AKi 74

Yoshida Shiomi Maruyama Fumito Ota Atsushi Nasu Masao Starkova Daria A. Mokrousov lgor

Narvskaya Olga V. Iwamoto Tomotada

Genetic relatedness of Mycobacterium avium subsp. hominissuis isolates from bathrooms of 2019

healthy volunteers, rivers, and soils in Japan with human clinical isolates from different
geographical areas

Infection, Genetics and Evolution

103923 103923

DOl
10.1016/j .meegid.2019.103923

Chikamatsu Kinuyo Aono Akio Kawai Akiko Hata Hiroyuki Iwamoto Tomotada lgarashi Yuriko 163
Takaki Akiko Yamada Hiroyuki Mitarai Satoshi
Evaluation of Q Gene Mycobacteria: A novel and easy nucleic acid chromatography method for 2019

mycobacterial species identification

Journal of Microbiological Methods

105657 105657

DOl
10.1016/j .mimet.2019.105657

Starkova D. A. lwamoto T. Vyazovaya A. A. Molchanov V. M. Zhuravlev V. Yu. Vishnevsky B. 55

I. Narvskaya 0. V.

Single Nucleotide Polymorphisms in hsp65 and MACPPE12 Genes of Mycobacterium avium subsp. 2019
hominissuis

Russian Journal of Genetics 544 550

DOl
10.1134/51022795419050120




Yano Hirokazu Suzuki Haruo Maruyama Fumito Iwamoto Tomotada 20

The recombination-cold region as an epidemiological marker of recombinogenic opportunistic 2019

pathogen Mycobacterium avium

BMC Genomics 752 752
DOl

10.1186/s12864-019-6078-2

Yoshida Shiomi Araki Tsubasa Asai Tomohito Tsuyuguchi Kazunari Arikawa Kentaro Iwamoto 62

Tomotada Nakajima Chie Suzuki Yasuhiko Ohya Kenji Yanai Tokuma Wada Takayuki Yamamoto

Taro

Phylogenetic uniqueness of Mycobacterium avium subspecies hominissuis isolated from an abnormal 2018

pulmonary bovine case

Infection, Genetics and Evolution 122 129

DOl
10.1016/j .meegid.2018.04.013

89

2019

46

2019




Tomotada Iwamoto

Genomics and local adaptation of Mycobacterium avium

2nd St. Petersburg Symposium on Tuberculoss and Mycobacteria: Molecular Approach

2018
ONE Health
93
2018
0




