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Expanding functional genomics of nontuberculous mycobacteria for establishing
strategies for prevention, predictive diagnosis and drug development
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In this study, we have performed TnSeq of 8 Mycobacterium itracellulare
clinical strains and compared the gene essentiality between clinical strains and the type strain
ATCC13950. Gene essentiality was increased in the genes of gluconeogenesis, type VIl secretion
system and cysteine desulfrase. The bacterial growth was inhibited by suppressing the expression of
these genes. The genes required for mouse infection in clinical strains partially shared the genes
required for hypoxic pellicle formation in ATCC13950. These findings provide functional genomic
information for drug discovery and novel insight into the favorable adaptation to hypoxia in
clinical strains.
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Fig 1. Changes of the Tn insertion reads in clinical strains. Genes showing significant
changes of the Tn insertion detected were listed. Red squares indicate genes required for
hypoxic pellicle formation in ATCC13950 (Tateishi Y. Sci Rep. 2020).
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Fig 2. Validation of the inhibition of bacterial growth by suppressing gene expression of
genes showing decreased Tn insertion in clinical strains by CRISPR-interference system. y-
axis indicate the ratio of growth in knockdown strains compared to vector control strains
Open bar: Day 3, Closed bar: day7. The level of growth inhibition lower than 0.1 (at Day 3)
and 0.15 (at Day 7)corresponds to the effect of growth inhibition achieved by the
suppression of gene expression of essential genes.
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Fig 3. Sharing the genes required for mouse infection and biofilm formation. (A) Number
of genes required genes for mouse infection both in hypervirulentand intermediate
virulence strains. (B) Number of genes required both for mouse infection and biofilm
formation.Genes required for biofilm formation were derived from the data of
ATCC13950.




Nishiuchi Y, Tateishi Y, Hirano H, Ozeki Y, Yamaguchi T, Miki M, Kitada S, Maruyama F,
Matsumoto S.

Direct Attachment with Erythrocytes Augments Extracellular Growth of Pathogenic Mycobacteria. 2022

Microbiol Spectr. 0245421
DOl

10.1128/spectrum.02454-21.

Ishikawa S, Ozeki Y, Suga S, Mukai Y, Kobayashi H, Inouchi E, Kaboso SA, Gebretsadik G, Dewi 12

DNSS, Nishiyama A, Tateishi Y, Takihara H, Okuda S, Yoshida S, Misawa N, Matsumoto S.

Monitoring 1gG against Mycobacterium tuberculosis proteins in an Asian elephant cured of 2022

tuberculosis that developed from long-term latency.

Sci Rep. 4310
DOl

10.1038/s41598-022-08228-7.

Abe T, Hakamata M, Nishiyama A, Tateishi Y, Matsumoto S, Hemmi H, Ueda D, Sato T. -

Identification and functional analysis of a new type of Z,E-mixed prenyl reductase from 2022

mycobacteria.

FEBS J. -
DOl

10.1111/febs.16412.

Ilinov A, Nishiyama A, Namba H, Fukushima Y, Takihara H, Nakajima C, Savitskaya A, Gebretsadik 11

G, Hakamata M, Ozeki Y, Tateishi Y, Okuda S, Suzuki Y, Vinnik YS, Matsumoto S.

Extracellular DNA of slow growers of mycobacteria and its contribution to biofilm formation and 2021

drug tolerance.

Sci Rep. 10953
DOl

10.1038/s41598-021-90156-z.




Tateishi Y, Ozeki Y, Nishiyama A, Miki M, Maekura R, Fukushima Y, Nakajima C, Suzuki Y, 21

Matsumoto S.

Comparative genomic analysis of Mycobacterium intracellulare: implications for clinical 2021

taxonomic classification in pulmonary Mycobacterium avium-intracellulare complex disease.

BMC Microbiol. 103
DOl

10.1186/s12866-021-02163-9.

Oh S, Libardo MDJ, Azeeza S, Pauly GT, Roma JSO, Sajid A, Tateishi Y, Duncombe C, Goodwin M, 7

loerger TR, Wyatt PG, Ray PC, Gray DW, Boshoff HIM, Barry CE 3rd.

Structure-Activity Relationships of Pyrazolo[1,5-a]pyrimidin-7(4H)-ones as Antitubercular 2021

Agents.

ACS Infect Dis. 479-492
DOl

10.1021/acsinfecdis.0c00851. Epub 2021 Jan 6. PMID: 33405882; PMCID: PMC7887755.

Hakamata M, Takihara H, lwamoto T, Tamaru A, Hashimoto A, Tanaka T, Kaboso SA, Gebretsadik G, 10

Ilinov A, Yokoyama A, Ozeki Y, Nishiyama A, Tateishi Y, Moro H, Kikuchi T, Okuda S, Matsumoto

S.

Higher genome mutation rates of Beijing lineage of Mycobacterium tuberculosis during human 2020

infection.

Sci Rep. 17997
DOl

10.1038/s41598-020-75028-2. PMID: 33093577; PMCID: PMC7582865.

35

2021




Mycobacterium intracellulare

94

2021

Mycobacterium intracellulare

95

2022

Comparative genomic analysis of M. intracellulare clinical strains.

94

2021

ransposon sequencing

34 57

2020




(Minato Yusuke)

(10836620) (33916)
(Yuta Morishige)
(40765608) (82801)




