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Association of deubiquitin ligase and cell surface molecules regulates the pathophys
iology of malignant pleural mesothelioma
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Malignant pleural mesothelioma (MPM) is an aggressive malignancy arising from meso
thelial lining of pleura. It is generally associated with a history of asbestos exposure and has a very po
or prognosis. We found that expression of CD26 upregulates periostin secretion by MPM cells, leading to en
hanced MPM cell migratory and invasive activity. CD26 potentiates tumor cell invasion through its interact
ion with alpha5 betal integrin, and CD9 negatively regulates tumor cell invasion by reducing the level of
CD26-alpha5 betal integrin complex through an inverse correlation between CD9 and CD26 expression. We also

showed CD26 associated with somatostatin (SST) receptor 4 and this interaction regulates the growth of MP

M cells. Moreover, CD26 is also associated with deubiquitin ligase22 (USP22) which regulated the invasion
and metastasis of CD26 positive mesothelioma cells and actually these molecules colocalized in the tissue
samples of malignant mesothelioma.

CD26 CD9 a 531 SSTR4
22 USP22



USP22 SAGA complex
H2A  H2B
H2A
Bmil
Bmil
RinglA/1B H2A
Ink4a-Arf( )
USP22  H2B H2A
(Cell
Cycle,7:1522,2008) Zang usp22
11 Bmil
@]
Clin Invest,115:1503,2005) uSP22
Myc
(Mol Cell,29:102,2008
30-40
2030
CD26 110kDa dipeptidyl
peptidase DPP T
CD26
CD26CDNA
CD26
(Trends Immunol,29:295,2008)
JUN  CD26
CD26
100
8 CD26
(Oncol Rep,26:1369,2011) CD26
MSTO CD26
CD26
CD26

(Cancer Cell Inter,9:17,2009)
CD26  USP22

CD26
USP22
H2B H2A

usP22

CD26
/
CD26
/
CD26
usp22
H2A  H2B
CD26  USP22
/
CD26
CD26  USP22
agonist/antagonist
/
CD26
CD26 CD26
CD26
CD26
CD26
CD26



Twistl
CD26 Src
D26
ae
i 8 CD26 clustering = LB SreDiF L
s |
(B
Tt
W O Twist | GHLEETS B gt L7
- v tw@p {71 2k & PeriostinTupregulation
nuclear J’. Periostin
= e
5T HH(Eg
1 CD26 Periostin
CD26 CD9
CD26 CD9
CD26 CD9 CD26
CD26
internalize CD9
CD26
CD26 CD9 CD26
CD9
CD26
CD9
CD26 CD9
CD9 CD26
CD26 CD9
CD26+CD9+ CD26-CD9+
CD26
CD26
CD9
CD26+
CD26 CD9
1
1
CD26 a 5B 1

CD9

FAK Cas-L
CD26
CD26 a 5B 1
CD9 ab5p1
CD26 CD9
CD26
CD26
CD26 CD10
CD26-CD10

CD26
CD26

CD26-CD10

CD26
CD26
CD26 6
CD26
CD26
Somatostatin Receptor (SSTR)4
CD26
SSTR4
SSTR4
SHP-2
SSTR4
CD26
CD26
SSTR4
SSTR4
CD26
CD26 SSTR4



S =@~ Control Ig alone
== LBO3I0OBT
500 4 1803087 + Control Ig
- =8~ Anti-CD26 mAb
E 400  —@- LB03067 + Anti-CD26 mAb
& 200+ P0.0001
L
g -
E 200
2
100 =
'« 0.0001
0 - L] L]
7 14 21 28
Days post inoculation
B
Correl Ig Leoaosr Arti-CD286 La03087
alone (+contollg) alone  « Ant-CD26

2 SSTR4 CD26

CD26  USP22
CD26 CD26
Usp22
CD26 MSTO in vitro in vivo
CD26 Mesol CD26
UspP22
Mesol

CD26

CD26+MSTO usP22

CD26  USP22

CD26  USP22

SIRNA USP22

usp22  CD26

16

Ohnuma K, Saito T, Hatano R, Hosono O,
Iwata S, Dang NH, Ninomiya H, Morimoto C.
Comparison of two commercial ELISAs
against an in-house ELISA for measuring
soluble CD26 in human serum. J Clin Lab
Anal. 2014; in press.
DOI: 10.1002/jcla.21736.

Yamamoto J, Ohnuma K, Hatano R, Okamoto
T, Komiya E, Yamazaki H, Iwata S, Dang NH,
Aoe K, Kishimoto T, Yamada T, Morimoto C.
Regulation of somatostatin receptor
4-mediated cytostatic effects by CD26 in
malignant pleural mesothelioma. Br J
Cancer. 2014; 110: 2232-2245.

DOI: 10.1038/bjc.2014.151.

Kwan JC, Liu Y, Ratnayake R, Hatano R,
Kuribara A, Morimoto C, Ohnuma K, Paul VJ,

Ye T, Luesch H. Grassypeptolides as
Natural Inhibitors of  Dipeptidyl
Peptidase 8 and T-Cell Activation.

Chembiochem. 2014; 15:799-804.
DOI: 10.1002/cbic.201300762.

Hatano R, Yamada T, Matsuoka S, Iwata S,
Yamazaki H, Komiya E, Okamoto T, Dang NH,
Ohnuma K, Morimoto C. Establishment of
monoclonal anti-human CD26 antibodies
suitable for immunostaining of
formalin-fixed tissue. Diagn Pathol.
2014; 9: 30-42.

DOI: 10.1186/1746-1596-9-30.

Okamoto T, Iwata S, Yamazaki H, Hatano
R, Komiya E, Dang NH, Ohnuma K, Morimoto
C. CD9 Negatively Regulates CD26
Expression and Inhibits CD26-Mediated
Enhancement of Invasive Potential of
Malignant Mesothelioma cells. PLoS One.
2014; 9: e86671-83.

DOI: 10.1371/journal _pone.0086671.

Havre PA, Dang LH, Ohnuma K, lIwata S,
Morimoto C, Dang NH. CD26 Expression on
T-Anaplastic Large Cell Lymphoma (ALCL)
Line Karpas 299 is Associated with
Increased Expression of Versican and
MT1-MMP and Enhanced Adhesion. BMC Cancer.
2013; 13: 517-27.

DOI: 10.1186/1471-2407-13-517.

Ohnuma K, Haagmans BL, Hatano R, Raj VS,
Mou H, Iwata S, Dang NH, Bosch BJ, Morimoto
C. Inhibition of Middle East Respiratory



Syndrome Coronavirus (MERS-CoV) Infection
by Anti-CD26 Monoclonal Antibody. J Virol;
2013; 87: 13892-9.

DOI: 10.1128/JV1.02448-13.

Saito T, Ohnuma K, Suzuki H, Dang NH,
Hatano R, Ninomiya H, Morimoto C.
Polyarthropathy in type 2 diabetes
patients treated with DPP4 inhibitors.
Diabetes Res Clin Pract. 2013; 102:
e8-el2.

DOI: 10.1016/j-diabres.

Tao X, Hill TE, Morimoto C, Peters CJ,
Ksiazek TG, Tseng CT. Bilateral Entry and
Release of Middle East Respiratory
Syndrome-Coronavirus Induces Profound
Apoptosis of Human Bronchial Epithelial
Cells. J Virol. 2013; 87: 9953-8.

DOI: 10.1128/JV1.01562-13.

Hatano R, Ohnuma K, Yamamoto J, Dang NH,
Yamada T, Morimoto C. Prevention of acute
graft-versus-host disease by humanized
anti-CD26 monoclonal antibody. Br J
Haematol. 2013; 162: 263-77.

DOI: 10.1111/bjh.12378.

Yamada K, Hayashi M, Madokoro H, Nishida
H, Du W, Ohnuma K, Sakamoto M, Morimoto C,
Yamada T. Nuclear Localization of CD26
Induced by a Humanized Monoclonal Antibody
Inhibits Tumor Cell Growth by Modulating
of POLR2A Transcription. PLoS One. 2013;
8: e62304-19.

DOI: 10.1371/journal_pone.0062304.

lkeda T, Kurosawa M, Morimoto C,
Kitayama S, Nukina N. Multiple effects of
repetitive transcranial magnetic

stimulation on neuropsychiatric disorders.

Biochem Biophys Res Commun. 2013; 436:
121-7.
DOI: 10.1016/j-bbrc.2013.03.017.

Hatano R, Ohnuma K, Yamamoto J, Komoriya
K, Dang NH, Morimoto C. CD26-mediated

costimulation in human CD8+T cells
provokes effector function via
proinflammatory cytokine production.

Immunol. 2013; 138: 165-72.
DOI: 10.1111/imm.12028.

Amatya VJ, Takeshima Y, Aoe K, Fujimoto
N, Okamoto T, Yamada T, Kishimoto T,
Morimoto C, Inai K. CD9 expression as a
favorable prognostic marker for patients
with malignant mesothelioma. Oncol Rep.
2013; 29: 21-8.

DOI: 10.3892/0r.2012.2116.

Yoshikawa N, Shimizu N, Maruyama T, Sano
M, Matsuhashi T, Fukuda K, Kataoka M, Satoh
T, Ojima H, Sawai T, Morimoto C, Kuribara
A, Hosono 0, Tanaka H.
Cardiomyocyte-Specific Overexpression of
HEXIM1  Prevents Right Ventricular
Hypertrophy in Hypoxia-Induced Pulmonary
Hypertension in Mice. PLoS One. 2012; 7:
€52522-34.

DOI: 10.1371/journal._pone.0052522.

Kondo S, lIwata S, Yamada T, Inoue Y,
Ichihara H, Kichikawa Y, Katayose T,
Souta-Kuribara A, Yamazaki H, Hosono O,
Kawasaki H, Tanaka H, Hayashi Y, Sakamoto
M, Kamiya K, Dang NH, Morimoto C. Impact
of the Integrin Signaling Adaptor Protein
NEDD9 on Prognosis and Metastatic Behavior
of Human Lung Cancer. Clin Cancer Res.
2012; 18: 6326-6338.

DOI: 10.1158/1078-0432.CCR-11-2162.

MERS

2013-187124
2013 9 17 PCT

CD26

2013-158533
2013 7 31 PCT

o
MORIMOTO CHIKAO

30119028



