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Studies on the prophylaxis for active or latent tuberculosis and
the development of new drugs for the treatment of multi-drug

resistant tuberculosis.

ENLRYYERF T~ e Ve R v 4 — R BN BUE
Leprosy Research Center, National Institute of Infectious

Diseases, Laboratory Head, Toshiki Tamura.
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Principal investigator : Toshiki Tamura, Ph.D., Leprosy Res. Cent, NIID.

Project 1 : Development of new recombinant(r)BCG vaccine against active or latent tuberculosis.
To develop an effective tuberculosis vaccine, we introduced the heat shock protein 70-major membrane
protein II fusion gene into ureC-gene depleted BCG. This rBCG produced long-lasting memory-type T
cells in mice. We assessed the vaccination efficacy of this rBCG by using guinea pigs and nonhuman
primates. Efficacy was determined by bacterial burden in lung and spleen, histopathology score and chest
X-ray image analysis. This rBCG showed better protection against Mycobacterium(M.) tuberculosis than
control BCG in both animals.

Project 2: Development of new test for the diagnosis of asymptomatic M. tuberculosis infection.
We first prepared 7 recombinant proteins of M. tuberculosis, which are expressed in growth phase or
dormant phase. Using them, we made ELISA plate to detect antibody response to each protein in order to
develop new diagnostic test of the infection of M. tuberculosis.

Project 3 : Studies to develop new preventive and booster vaccines against tuberculosis.



We have shown that IL-17 plays an important role in the production of long-lasting memory-type cytotoxic
T cells. We found that the current BCG vaccine induced the activation of the PD1-positive regulatory
CD4 T cell, but did not induce the differentiation of IL-17-producing CD4 helper T cells.  These results
suggest that the regulatory CD4 T cells may inhibit the differentiation of IL-17-producing helper cells, and
as a result BCG may not produce the long-lasting memory-type T cells efficiently.

Co-investigator : Shigetaro Mori, Ph.D., Dep. Bacteriol. II, NIID.

Project : Identification of novel anti-tuberculosis lead compounds effective for multidrug-resistant

tuberculosis and having practical applicability.
We screened an FDA-approved compound library for novel inhibitors against M. tuberculosis diadenosine
tetraphosphate (MtAp4A), and identified ten compounds that markedly inhibit the enzymatic activity of
MtApsA. In addition, we selected proteins involved in energy metabolism in M. tuberculosis as target
proteins of novel anti-tuberculosis drugs. Two proteins that could be expressed as soluble proteins in
Escherichia coli were purified in order to characterize their enzymatic properties. We showed that these
proteins have phosphomannomutase activity.

Co-investigator : Yuji Miyamoto, Ph.D., Leprosy Res. Cent, NIID.
Project: Characterization of cellular components from M. tuberculosis, which regulate the dormant state.

In dormant state, it is still unclear how M. tuberculosis regulates cellular components for adaptation.  To
clarify this point, we characterized the Beijing lineage of M. tuberculosis, which is known to be
consistently in dormant state by constitutive upregulating the dormancy-associated genes.
Comprehensive analyses of cellular components revealed that the Beijing lineage significantly decreases
the metabolites belonging to glycolysis and TCA cycle, compared with those from other lineage. These
findings may contribute to elucidating the mechanism of M. tuberculosis dormancy.

Co-investigator : Masayuki Umemura, Ph.D., Dept. Trop. Infect. Dis., Trop. Biosphere Res.
Cent., Univ. Ryukyus.
Project:Elucidation of the IL-17 cytokine-network during pathological processes of tuberculosis and
development of therapy against mycobacterial infection.
As we reported previously, more than half of the IL-17A-producing cells in the lung of BCG-infected mice
were TCR Vy4* or Vy6* y6" T cells. The remaining IL-17A-producing cells were TCR aff* T cells and
CD3-negative ILC3-like cells. The TCR offi* cells were not Ag-specific Th17 cells but so-called
“naturally occurring Th17” cells. To analyze relative contribution of the TCR yd* cells and TCR ofi* cells
plus ILC3 in protective immunity, survival rates were compared between TCR Vy4/6 KO
(IL-17A-producing y5* T cell-deficient) and IL-17A KO (total IL-17A-producing cell-deficient) mice after
M. tuberculosis infection. The order of the survival rate was wild-type > TCR Vy4/6 KO > IL-17A KO
mice. Therefore, IL-17A-producing TCR af* cells and/or ILC3 cells in TCR Vy4/6 KO mice may play a
certain role in host defense.
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