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Study on cellular immunity against Mycobacterium and development of new vaccine
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In this study, we aimed to analyze cellular immunity against NTM and to
develop a new vaccine to protect against infection with non-tuberculous mycobacterial tuberculosis
(NTM). We examined whether our rBCG Mkan85B/DNA vaccine (DNA-Mkan85B) system could be a novel
vaccine against NTM in mice. rBCG Mkan85B/DNA-Mkan85B inoculated mice showed a significant decrease
in the number of bacteria in the lungs after M. kansasii infection. The number of bacteria in the
lungs of rBCG-Mkan85B/DNA-Mkan85B immunized mice was lower than that of mice in the control or
BCG-vaccinated groups. In addition to antigen specific helper T cells, cytotoxic T cells could be
induced. These result suggest that rBCG-Mkan85B/DNA Mkan85B may be an effective novel vaccine
candidate against NTM.

BCG BCG



(non-tuberculosis

mycobacteriaNTM) 150
50 NTM -
2014
NTM 14.7/10
NTM
NTM
AIDS
Thi NTM Thi
T-bet MAC
NTM NTM
M. aviumcomplex (MAC) M .kansasii NTM
NTM
BCG NTM
NTM CD8 T
MHC I
BCG BCG
BCG CD4 T
CD8 T CTL BCG  Mycobacterium
kansasii antigen 85B (Ag85B) BCG(rBCG-Mkan85B)
(Komine-Aizawa S, et al. 2019. Eur J Immunol. 6451933 ) Ag85B
BCG Ag85B M. kansasii
BCG Ag85B 89% rBCG-Mkan85B BCG 9
Ag85B rBCG-Mkan85B
Ag85B 2 CD8
(Komine-Aizawa S, et al. 2019. Eur J Immunol. 6828871 )
rBCG-Mkan85B CD8 NTM
MHC I CD8 T
CD8
BCG M.kansasi 2
M.avium, M.

intracellulare, M.abscessus  M.kansasii

(Komine-Aizawa S, et al. 2019. Eur



JImmunol.) NTM
rBCG-Mkan85B NTM

(1) rBCG-Mkan85B NTM
rBCG-Mkan85B M. kansasii 6

(2 NTM

NTM
(PBMCs) PBMCs NTM

©)

(cell
penetrating peptide; CPP)
(1) rBCG-Mkan85B NTM
rBDGMkan85B/DNAM kan85B 1
BCG M.kansasii 5
6
ha
BCG =
4
rBDG-Mkan85B/DNA-Mkan85B = 4L o
1 BCG 5
=3
rBCG-Mkan85B CD4 5 3
o
T CD8 o $
S
T o
2 o
rBDG-Mkan85B/DNA-Mkan85B
CD4 T CD8
T 1 Ooooo
2 rBCG-Mkan85B/DNA- — BCG BNMkentes
Mkan85B NTM Komine-Aizawa S, . al. 2021 Vaccines

(Komine-Aizawa S, et. al. 2021 Vaccines)



(2 NTM

Comp-Alaxa 488-A :: TNF Aloxa 488-A

©)

CD4 T cells CD8 T cells

Peptide 25 Pep8
Naive PPD bt e £

BCG

¢ e

z z
b ]
TNF-a IL-2
PPD Peptide 25 Pep8
*
0.15 ‘*—"‘ 04 0.3
. e | &
o = o 03 o
8 a1 8 802
[ - ="
o+ ¥ &
=) g 02 Q
] Q (5] T
‘5 0.05 s 5041
= 2 01 <
T
[} (1] || o
Naive BCG  rBCG-Mkan85B Naive BCG rBCG-Mkan85B Naive BCG rBCG-Mkan85B

(B)

Komine-Aizawa S, €. a. 2021 Vaccines

NTM
(PBMCs) PBMCs NTM

COVID-19

L2 TNFa Lz
] ] 5
.
o i o
I 3 E I 3
: i
L w o
E] E]
T 0’ £ T 0’
H i H
H § H
: i ;
§ ! §
w' 10 0° 0* 0®* 10°




1 1 0 1

Komine-Aizawa S, Mizuno S, Matsuo K, Namiki T, Hayakawa S, Honda M. 11

Recombinant BCG-Prime and DNA-Boost Immunization Confers Mice with Enhanced Protection against 2021
Mycobacterium kansasii
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Recombinant BCG-prime and DNA-boost vaccination confers enhanced protection against Mycobacterium kansasii in mice
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Recombinant BCG over-expressed Mycobacterium antigens enhanced Ag85B-specific CD8+ T cells.
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Recombinant BCG over-expressed Mycobacterium antigens enhanced Ag85B-specific CD8+ T cells
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