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The biomarker candidates of latent tuberculosis in exosomes from human serum
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The asymptomatic group, which is called latent infection of Mycobacterium
tuberculosis (LITB), is recognized as vitally important in controlling TB, because a majority of
cases develop from latent infections. Thus, it has been required new diagnostic method to exactly
establish LTBI. In this study, we examined the biomarker-targeted protein into macrophage-derived
exosomes. After infection with active or latent Mycobacterium bovis Bacillus Calmette-Guerin, the
expressions of both inflammatory and uninflammatory factor were up-regulated in RAW264.7
macrophages. Therefore, the protein were increased in exosomes from BCG-infected macrophages
(BCG-exo) compared with exosomes from uninfected macrophages (none-exo). Moreover, it was identified

9 proteins, which is in BCG-exo derived from BCG-infected macrophages.



10%

Mycobacteria
DNA-binding proteinl MDP1
G
Osada-Oka
M. Microbiol Immunol. 2013
MDP1

Osada-Oka M.
Hypertension Res. 2017

ESAT6

ESAT6

M1 M2 M1

M2

Mth
BCG
RAW264 .7
multiplicity of infection MOl fE1—~5
MRNA Western
blotting real-time PCR
M1
MOI
0.5
BCG

BCA
Zetasizer Nano ZzS90 (Malvern
Instruments, Kobe, Japan)

Western blotting

Scaffold Proteome

Software
BCG MOl 5
RWA264.7 24 M1
iNOS
mRNA BCG
Mtb
MOl 1 iNOS
-2
BCG Mtb
M1
M2
BCG

M1



-6 IL-6 IL-8 I1L-12
mRNA BCG
M2
1L-10 BCG
M1
BCG
BCG-exo
none-exo
E. coli-exo BCG-exo

3

heat shock protein 90 HSP90
CD9
glyceraldehyde-3-phosphate
dehydrogenase GAPDH

3 30 100 nm
BCG
(A) (B) .
5 S &L

100
HSpO0 s s .-

=

o

GAPDH e==ammam -

]

—35

-

CDY e —25

protein (pg/mg macrophages)

(€

e
@5 10
28 5
o ot i
z # E. coli
znl
10f
o .
0.1 1 10 100 1000 10000
Size (nm)
1
BCG 18
RAW264 .7
MOl 5 0.5
BCG-exo, E.
coli-exo
none-exo
A
mg

Mg meant SE n=3-9

B
HSP90 GAPDH CD9
Western blotting C

Zetasizer Nano ZS90 Malvern Instruments

BCG

BCG-exo 93
E. coli-exo
none-exo 77
BCG-exo 16
BCG-exo  none-exo
HSP90 GAPDH
16
BCG

6
Osada-Oka M, Shiota M, lzumi Y,
Nishiyama M, Tanaka M, Yamaguchi T,
Sakurai E, Miura K, Iwao H.
Macrophage-derived exosomes induce
inflammatory factors in endotherial cells
under hypertension conditions. Hypertens
Res., , 40, 2017, 353-360.

doi: 10.1038/hr.2016.163.

Osada-Oka M. Defense tactics in latent
infection of Mycobacterium tuberculosis.
, 27, 2016,

3-11.

Ozeki Y, lgarashi M, Doe M, Tamaru A,
Kinoshita N, Ogura Y, Iwamoto T, Sawa R,
Umekita M, Enany S, Nishiuchi Y, Osada-Oka
M, Hayashi T, Niki M, Tateishi Y, Hatano
M, Matsumoto S. A new screen from
tuberculosis drug candidates utilizing a

luciferase-expressing recombinant
Mycobacterium bovis Bacillus
Calmette-Gueren. PLOS One, , 10,

2015, e0141658
doi: 10.1371/journal .pone.0141658.

Tateishi Y, Osada-Oka M, Tanaka M,
Shiota M, Izumi Y, Ishimura E, Motoyama K,
Inaba M, Miura K. Myeloid HIF-1 attenuates
the progression of renal fibrosis in

murine  obstructive nephropathy. J
Pharmacol Sci., , 127, 2015,
181-189.

doi: 10.1016/j . jphs.2014.12.011.



Yamaguchi T, lzumi Y, Nakamura Y,
Yamazaki T, Shiota M, Sano S, Tanaka M,
Osada-Oka M, Shimada K, Miura K, Yoshiyama
M, lIwao H. Repeated remote ischemic
conditioning attenuates left ventricular
remodeling via exosome-mediated
intercellular communication on chronic

heart failure after myocardial
infarction., Int J Cardiol., , 15,
2015, 239-46.

doi: 10.1016/j.ijcard.2014.10.144.

Izumi Y, Yamaguchi T, Yamazaki T,
Yamashita N, Nakamura Y, Shiota M, Tanaka
M, Sano S, Osada-Oka M, Shimada K,
Wanibuchi H, Miura K, Yoshiyama M, lwao H.
Percutaneous carbon dioxide treatment
using a gas mist generator enhances the
collateral blood flow in the ischemic
hindlimb. J Arterioscler Thromb.. ,
127, 2015, 474-480.
doi: 10.5551/jat.23770.

10

Osada-Oka M, Kimura Y, Yakura D,
Shinzawa N, Horiguchi Y, Ichikawa H,
Minamiyama Y. Echerichia coli-derived
outer membrane vesicles cause the
proinflammatory signal mediated by
exosomes in macrophages. 90

2017 3 19 21 ,

Osada-Oka M. Defense tactics in latent
infection of Mycobacterium tuberculosis.
27

2016 10 24 25

Osada-Oka M, Yakura D, Kimura Y,
Minamiyama Y, Ichikawa H. The exosomes
from Echerichia coli-infected macrophages
play a role in activation of non-infected
macrophages. 5th Young Researchers Forum
on Infectious Diseases, 2016 9 4 6

Yakura D, Osada-Oka M, Minamiyama Y,
Ichikawa H. The exosomes from Echerichia
coli-infected macrophages play a role in
activation of non-infected macrophages
through MyD88. The 13th Korea-Japan
International Symposium on Microbiology,
2016 5 12 14 , Hwarang Hall BC in
The-K Hotel Gyeongju Gyeongbuk, Korea

. Hypoxia-inducible factor-la in

macrophages  suppresses intracellular
growth of M. tuberculosis. 89

, 2006 3 23 25
Yakura D, Osada-Oka M, Ichikawa H.
Exosomes  transmit infection signal

cell-to cell via the MyD88-dependent
signal pathway. 89 )
2016 3 23 25 ,

Osada-Oka M, Ozeki Y, Matsumoto S.
Metabolic adaptation to glycolysis is a
basic defense mechanism of macrophages

against Mycobacterium tuberculosis
infection. U.S.-Japan Cooperative Medical
Sciences Program: 50th  Anniversary

Tuberculosis and Leprosy Panel Meeting,
2016 1 13 14 , Bethesda, USA.

128
,2015 11 20 ,

68

, 2015 6 11 12

Osada-Oka M, Ozeki Y, Ichikawa H,
Minamiyama Y, Matsumoto S. The replication
of intracellular mycobacteria under high
concentration of glucose is independent of
inducible nitric synthase expression.
12th Asian Congress of Nutrition, 2015
5 14 16 ,

@
Osada-Oka, Mayuko



