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Involvement of Podoplanin/CLEC-2 in atherothrombosis
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Podoplanin/CLEC-2 In vivo

Podoplanin/CLEC-2 is a platelet aggregation factor. In this study, the role of
Podoplanin/CLEC-2 system in the pathogenesis of atherothrombosis was investigated. Using directional
atherectomy(DCA% samples of angina pectoris patients(n=220), aspirated thrombi from coronary arteries of
acute myocardial infarction(AMl) patients(n=100) and coronary arteries(n=60) from autopsy samples, we
demonstrated that Podoplanin/CLEC-2 was overexpressed in the atherosclerotic lesions, and involved in the
pathogenesis of atherothrombosis/acute coronary syndromes.

real time PCR



Ecto-ATPDase/CD39 ADAMTS-13

Am J Cardiol 2005, Circulation
2005, Atherosclerosis 2009

Aggrus

astrocytic tumor

CL
EC-2 C

/CLEC-2

DCA

/C
LEC-2

VS.

/CLEC-2

/CLEC-2

In vitro

NZ-1 Fc-CLEC-2 CLEC-
2 Fc

CLEC-2

DCA



/CLEC-2

mRNA
PCR
DCA
/CLEC-2 /mRNA
VS.
/CLEC-2
/CLEC-2
/CLEC-2
/Fc-CLEC-2
ING gamma MMP9

1)

2)

3

4)

CLEC2

CLEC2
CLEC2
CLEC2

33
Y amashita A, NishihiraK, Matsuura Y, Ito

T, Kawahara K, Hatakeyama K, Hashiguchi
T, Maruyamal, Yagi H, Matsumoto M,
FujimuraY, Kitamura K, ShibataY, Asada
Y . Paucity of CD34-positive cells and
increased expression of high-mobility group
box 1 in coronary thrombus with type 2
diabetes mellitus. Atherosclerosis. 2012;
224: 511-4.

MatsuuraY, Hatakeyama K, Imamura T,
Tsuruda T, ShibataY, KodamaT, Kitamura K,
Asada. Different distribution of Pentraxin 3
and C-reactive protein in coronary
atherosclerotic plagues. JAtheroscler
Thromb . 2012; 19: 837-45.

Iwakiri T, Yano Y, Sato Y, Hatakeyama K,
Marutsuka K, Fujimoto S, KitamuraK,
Kario K, Asada Y. Usefulness of carotid

intima- media thickness measurement as an
indicator of generalized atherosclerosis:
Findings from autopsy analysis.
Atherosclerosis. 2012; 225: 359-62.
NishihiraK, Hatakeyama K, KuriyamaN,

Nomura K, Fukushima, Inoue Y, Nakama



5)

6)

7)

8)

9

T, Mine D, Sagara S, Ashikaga K,
Matsuyama A, Kitamura K, ShibataY,
AsadaY. Presence of older thrombusin
patients with late and very late drug-eluting
stent thrombosis. J Cardiol. 2012; 59: 57-63.
Sato Y, Ishibashi-UedaH, Iwakiri T, Ikeda
Y, Matsuyama T, Hatakeyama K, Asada Y.
Thrombus components in cardioembolic and
atherothrombotic strokes. Thromb Res.

2012; 130: 278-80.

Sato Y, Benirschke K, Marutsuka K, Yano Y,
Hatakeyama K, Iwakiri T, Yamada N,
KodamaY, SameshimaH, Ikenoue T, Asada
Y. Associations of intrauterine growth
restriction with placental pathological factors,
maternal factors and fetal factors;
clinicopathological findings of 257 Japanese
cases. Histol Histopathol. 2013; 28: 127-32.
Hatakeyama K, Kaneko MK, Kato Y,
Ishikawa T, NishihiraK, Tsujimoto Y,
Shibata Y, Ozaki Y, Asada Y. Podoplanin
expression in advanced atherosclerotic
lesions of human aortas. Thromb Res. 2012;
129: e70-6.

Tsuruda T, Hatakeyama K, Nagamachi S,
SekitaY, Sakamoto S, Endo GJ, Nishimura
M, Matsuyama M, YoshimuraK, Sato'Y,

Onitsuka T, Imamura T, Asada Y, KitamuraK.

Inhibition of development of abdominal
aortic aneurysm by glycolysis restriction.
Arterioscler Thromb Vasc Biol. 2012; 32:
1410-7.

Satomi-K obayashi S, KinugasaM,
Kobayashi R, Hatakeyama K, KuroganeY,
IshidaT, Emoto N, Asada, Taka Y, Hirata
K, Rikitake Y. Osteoblast-like differentiation
of cultured human coronary artery smooth
muscle cells by bone morphogenetic protein
endothelial cell precursor-derived regulator
(BMPER). JBiol Chem. 2012; 287:

10)

11)

12)

13)

14)

15)

30336-45.
Nakahata S, Saito Y, Marutsuka K, Hidaka T,
Maeda K, Hatakeyama K, Shiraga T, Goto A,
Takamatsu N, Asada Y, UtsunomiyaA,
OkayamaA, Kubuki Y, Shimoda K, Ukai Y,
Kurosawa G, MorishitaK. Clinical
significance of CADMLU/TSLCL/IgSF4
expression in adult T-cell
leukemia/lymphoma. Leukemia. 2012; 26:
1238-46.
Nagano M, Hatakeyama K, Kai M,
NakamuraH, Yodoi J, AsadaY, ChijiiwaK.
Nuclear expression of thioredoxin-1 in the
invasion front is associated with outcome in
patients with gallbladder carcinoma. HPB
(Oxford). 2012; 14: 573-82.
NishihiraK, Hatakeyama K, Shibata Y,
KitamuraK, Asada Y. Organized thrombus
in aspirated coronary materials can predict
in-hospital mortality of patients with acute
myocardial infarction. Circ J.
2013;77(5):1275-80.

Sato Y, Benirschke K, Marutsuka K,
Yano Y, Hatakeyama K, Iwakiri T, Y amada
N, Kodama Y, SameshimaH, Ikenoue T,
Asada Y. Associations of intrauterine growth
restriction with placental pathological factors,
maternal factors and fetal factors;
clinicopathological findings of 257 Japanese
cases. Histol Histopathol 2013;28:127-32.
NishihiraK, Hatakeyama K, Shibata Y,
KitamuraK, AsadaY. Organized
thrombus in aspirated coronary materials can
predict in-hospital mortality of patients with
acute myocardial infarction. Circ J.
2013;77:1275-80

Nagata S, Hatakeyama K, Asami M,
Tokashiki M, Hibino H, Nishiuchi Y,
Kuwasako K, Kato J, Asada Y, Kitamura K.
Big angiotensin-25: A novel glycosylated



16)

17)

18)

19)

20)

angiotensin-related peptide isolated from
human urine. Biochem Biophys Res
Commun 2013;441:757-62.

Iwakiri T, Sato Y, Matsuura Y,
Hatakeyama K, Marutsuka K, Y amashita A,
Fujimoto S, KitamuraK, Asada Y.
Association Between Renal Vasculature
Changes and Generalized Atherosclerosis:

An Autopsy Survey. J Atheroscler Thromb. ,
2014 21(2):99-107

Ali H, Emoto N, Yagi K, Vignon-Zellweger
N, Nakayama K, Hatakeyama K, Asada Y,
Rikitake Y, Hirata K. Localization and
characterization of a novel secrete protein,
SCUBE2, in the development and
progression of atherosclerosis. Kobe J Med
Sci. 20131109

Matsuo K, Akakabe Y, Kitamura,
ShimodaY, Ono K, Ueyama T, Matoba S,
Yamada H, Hatakeyama K, Asada Y, Emoto
N, IkedaK. Lossof apoptosis regulator
through modulating |AP expression (ARIA)
protects blood vessels from atherosclerosis.
JBiol Chem. 2015 Feb 6;290(6):3784-92.
doi: 10.1074/jbc.M114.605287. Epub 2014
Dec 22.

Sato J, Kinugasa M, Satomi-Kobayashi S,
Hatakeyama K, Knox AJ, Asada Y,
Wierman ME, HirataK, Rikitake Y. Family
with sequence similarity 5, member C
(FAMS5C) increases leukocyte adhesion
moleculesin vascular endothelial cells:
implication in vascular inflammation. PLoS
One. 2014 Sep 24;9(9):€107236. doi:
10.1371/journal.pone.0107236. eCollection
2014.

Sakamoto S, Tsuruda T, Hatakeyama K,
ImamuraT, Asada Y, KitamuraK. Impact of
age-dependent adventitiainflammation on
structural alteration of abdominal aortain

hyperlipidemic mice. PLoS One. 2014 Aug
25;9(8):e105739. doi:
10.1371/journal.pone.0105739. eCollection
2014.

21) Hao H, Fujii K, ShibuyaM, Imanaka T,
Kawakami R, Hatakeyama K, AsadaY,
Masuyama T, Hirota S. Different findingsin
a calcified nodule between histology and
intravascular imaging such as intravascul ar
ultrasound, optical coherence tomography,
and coronary angioscopy. JACC Cardiovasc
Interv. 2014 Aug;7(8):937-8. doi:
10.1016/j.jcin.2013.12.212. No abstract
available.

22) Iwakiri T, Sato Y, Matsuura Y, Hatakeyama
K, Marutsuka K, Yamashita A, Fujimoto S,
KitamuraK, Asada Y. Association between
renal vasculature changes and generalized
atherosclerosis: an autopsy survey. J
Atheroscler Thromb. 2014;21(2):99-107.

Epub 2013 Oct 5.
23)
BIO
Clinica 2012; 1: 52-8.
24)
2012; 23:
265-73.
2 _
2012; 23:
265-73.
26)
2012; 23: 7.
27)

31;1033-9, 2013
28)



Thrombosis Medicine 3; 311-5, 2013
29)
BIO Clinica
2;
22-7,2013
30)

medicina
2013 Vol.50 No. 6; 954-7
31)

Vascular Medicine 2013 Vol.9, NO. 1; 13-22
32)

2013
Vol.245, No13;1101-1106
33) MPM2013

pp30-40

3
1) Hatakeyama K, Kaneko MK, Kato Y,

Ishikawa T, Nishihira K, Tsujimoto Y,
Shibata Y, Ozaki Y, Asada Y. Podoplanin
expression in advanced atherosclerotic
lesions of human aortas. 44
2012

2) Nishihira K, Hatakeyama K, Shibata Y,
Kitamura K, Asada Y. Organized thrombus
in aspirated coronary materials can predict
in-hospital mortality of patients with acute
myocardial infarction.

2013.7.18-19
3)

Clq

1)
(2014),

¢y

@

®

*

60325735

60203329

90347055

10389570

8-27



