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The study of novel DNA vaccines against
tuberculosis

Induction of pathogen-specific CTL in the mouse and
monkey models of tuberculosis

Masaji Okada,"* Yoko Kita,! Toshihiro Nakajima,? Satomi Hashimoto,' Hitoshi Nakatani,' Shiho Nishimatsu,' Yasuko Nishida,’
Noriko Kanamaru,' Yasuhumi Kaneda,® Yasushi Takamori,* David McMurray,® Esterlina V. Tan,® Marjorie L. Cang,® Paul
Saunderson® and E.C. Dela Cruz®
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Keywords: tuberculosis, vaccines against tuberculosis, CTL, monkeys, mice, HV]-Envelope, HSP65 DNA+IL-12 DNA Vaccine,
granulysin vaccine, Ksp37

Abbreviations: CTL, cytotoxic T cell; Ksp37, Killer-specific secretory protein of 37kDa; 15K granulysin, 15 kilodalton granulysin;
HVJ, hemagglutinating virus of Japan; MDR-T'B, multi-drug resistant tuberculosis; TB, Mycobacterium Tuberculosis

Results: HSP65 + IL-12 DNA vaccine showed higher protective efficacy compared with BCG in both mouse and monkey
models of TB. It induced the TB-specific CTL in the mouse model of TB, while little level of activity was observed after
the injection of BCG. It also showed strong therapeutic efficacy against MDR-TB. In the monkey model, the vaccine
augmented the production of IEN-y and IL-2 from PBL and the therapeutic effect was correlated with the level of IL-2. We
next evaluated the potential of DNA vaccine encoding a granulysin, which is an important defensive molecule expressed
by human T cells. We found that granulysin-encoding vaccine induced the differentiation of the CTL in vitro and in vivo.
It also showed therapeutic efficacy against TB in the monkey as well as the mouse model. The DNA vaccine encoding a
Ksp37 also induced the TB-specific CTL in vitro and in vivo in the mouse model. It augmented the production of IL-2, IFN-y
and IL-6 from T cells and spleen cells. A synergistic effect on the activation of the TB-specific CTL was observed by the
combination of Ksp37 DNA vaccine with granulysin DNA vaccine.

Purpose and Methods: Emergence of the multi-drug resistant (MDR) Mycobacterium tuberculosis (TB) is a big prob-
lem in the world. We have developed novel TB vaccines [DNA vaccines encoding HSP65 + [L-12, granulysin or killer-
specific secretory protein of 37kDa (Ksp37)] using Hemagglutinating virus of Japan -envelope (HVJ-E). It is suggested
that the activity of the TB-specific CTL is one of the most important factor for the resistance to TB and immunity for TB in
chronic human TB disease. Therefore, we examined the level of activation of the TB-specific CTL after the administration
of these vaccines. -

Conclusion: These data indicate that our novel vaccines (HSP65 +1L-12 DNA, granulysin and Ksp37) have a capability to
activate the TB-specific CTL and will be very strong protective and therapeutic vaccines against TB.

Introduction becoming big problems in the world. It has been reported that a
cytotoxic T-lymphocyte (CTL) is activated during the induction

Tuberculosis is a2 major global threat to human health, with about  of host protective immune responses to TB."* In such circum-

2 million people dying every year from Mycobacterium tuber-
culosis (TB) infection. The only tuberculosis vaccine currently
available is an attenuated strain of Mycobacterium bovis BCG
(BCG), although its efficacy against adult TB disease remains
controversial. Furthermore, multi-drug resistant tuberculosis
(MDR-TB) and extremely drug resistant TB (XDR-TB) are

*Correspondence to: Masaji Okada; Email: okm@kch.hosp.go.jp
Submitted: 10/10/12; Accepted: 10/24/12
http://dx.doi.org/10.4161/hv.23229
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stances, the development of therapeutic vaccine against TB as
well as prophylactic vaccine against TB is expected. Therefore,
we have recently developed a novel TB vaccine, a DNA vaccine
expressing mycobacterial heat shock protein 65 (HSP65) and
interleukin-12 (IL-12) delivered by the hemagglutinating virus
of Japan (HV])-liposome (HSP65 + IL-12/HVJ). This vaccine
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