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Tuberculosis is spreading globally and is one of the most important infectious diseases with
about 10.4 million estimated new cases and about 1.8 million estimated deaths in 2015. Although
the number of new cases of leprosy has decreased, there are still about 220, 000 new cases worldwide.
On the other hand, the number of diseases caused by nontuberculous mycobacteria, especially
Mycobacterium avium complex (MAC), is increasing in developed countries. Therefore, establishment
of proper control measures against not only tuberculosis but also mycobacterosis caused by
mycobacteria other than M. tuberculosis are urgent issues. However, the current measures against
infectious diseases caused by mycobacteria seems not to be satisfactory. Hence, in this program,
in order to develop novel diagnostic, preventive and therapeutic methods important for measures
against infectious diseases caused by mycobacteria, fundamental to applied research were carried
out comprehensively.

Molecular analysis of multidrug-resistant (MDR) M. tuberculosis strains isolated in Asia

Genotyping of 277 MDR-M. tuberculosis strain isolated in 2010 and 2012 in Myanmar demonstrated
that the cluster formation rate in MDR-Beijing strain isolated in Myanmar was relatively low and
that MDR—tuberculosis may emerged due to treatment failures.

Study on isoniazid resistance in mycobacteria

Among INH-resistant M. tuberculosis isolated by Taiwan CDC, a novel gene mutation was
identified in a strain that had no known genetic mutation on the katG gene. In addition, recombinant
KatGs having mutations were expressed and their enzymatic activities were reviled.

Elucidation of host gene polymorphism and gene expression pattern related to Drug-resistant M
tuberculosis and retreatment



In collaboration with Vietnam, DNA and RNA derived from about 100 patients with
MDR—tuberculosis and about 100 new TB patients with none-MDR—tuberculosis were examined for allele
frequencies and mRNA expression level of anti—tuberculosis immune-related genes and found the
relationship between polymorphism in mannose—binding lectin gene and MDR-tuberculosis

Study on the identification of causative bacteria of leprosy

Species—distinguishable regions were identified based on the comparison of M. Ieprae, I.
lepromatosis and M. haemophilum genome and PCR applicable for epidemiological investigation of
M. lepromatosis closely related to M. leprae was developed.

Development of methods that enable early diagnosis of leprosy

The anti—-PGL-I IgM antibody and anti-MMP-II IgG antibody in sera of 77 leprosy patients
60 household contacts and 53 healthy individuals in the Southwestern region of the People’s
Republic of China were measured and confirmed the superiority of the measurement of anti-MMP-II
IgG antibody. In addition, applicability of exosomes for the development of diagnostic methods
of leprosy was confirmed.

Validation of serodiagnosis for the infectious diseases caused by nontuberculous mycobacteria
at Japanese and overseas medical facilities

We demonstrated the effectiveness of capillia MAC antibody ELISA using 586 patient sera who
were diagnosed as MAC infection at Toneyama hospital or as HIV positive in Taiwan.

Establishment of model of mycobacteriosis and study on host immune response

We established the mouse model of MAC infection and investigated the correlation between
the clinical symptom and the effect of clarithromycin and clarified that the correlation between
in vitro sensitivity and therapeutic effect could not necessarily be seen.

Elucidation of the mechanism of host immune response via novel mycobacteria receptors

We clarified that the C type lectin receptor DCAR (dendritic cell immunoactivating receptor)
recognizes M. tuberculosis through AcPIM 2, Ac2PIM2 and contributes to Th 1 response against M
tuberculosis

Elucidation of IL-17 cytokine family dependent immune response in pulmonary tuberculosis
Investigating the expression kinetics of IL-17F in BCG-infected lungs revealed that the
localization of IL-17A and IL-17F could regulate the function sharing.

Elucidation of the role of histone—like protein in slow growth, long—term survival and drug
resistance in mycobacteria

We elucidated that mycobacterial DNA-binding protein 1 (MDP1) regulated the cellular function
of mycobacteria, thereby controlling the expression of traits associated with pathogenicity such
as slow growth, long—term survival and reduced susceptibility to drugs and indicated that MDP1
can be a target that can express synergistic effects with conventional anti—-tuberculosis drugs.

Management of the Mycobacterial Panel

On January 17, 2017, we held the US—Japan Medical Cooperation Program Mycobacterial Panel
domestic meeting at Higashimurayama city. In addition, we held the US—Japan Cooperative Medical
Science Program Mycobacterial Panel Meeting in Seoul City, Korea, on February 9 — 10, 2017.
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