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ADAMTS1 metalloproteinase inhibits lymphangiogenesis and mechanobiology of lymphangi
ogenesis
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ADAMTS1 is a matrix metalloproteinase and inhibits angiogenesis. We investigated t
he effect of ADAMTS1 on lymphangiogenesis. We further examined the relationship between tumor interstitial
fluid pressure (TIFP% and tumor growth. We demonstrated that overexpressed-ADAMTS1 transfectants bind to
VEGFC and made a complex and dampened the phosphorylation of VEGFR3, inhibiting lymphangiogenesis. Moreove
r, when VEGFC was injected to enhance lymphangiogenesis in a xenograft mouse model, TIFP was reduced and t
umor growth was also attenuated. Finally, we stretched HMVEC-dLys and examined lymphangiogenesis-related g
enes. Mechanical stress may be involved in the regulation of lymphangiogenesis-related gene expressions in

lymphatic endothelial cells.

ADAMTS1



(interstitial fluid
pressure: IFP) IFP

ADAMTS1 (A disintegrin and metal loprotease
with thrombospondin type | motifs 1)
J Biol Chem. 1999; 274: 23349-57
ADAMTS1
ADAMTS1

Cancer Sci. 2012;
ADAMTS1

103: 1889-97

Control Ad=ADAMTS1 (50 MOI)
B ) ERN RO F = — TR RET
ADAMTS1 >%h
ADAMTS1
J Cell Physiol.
2011; 226: 350-61 IFP
ADAMTS1

in vitro

ADAMTS1

HMVEC-dLy
HMVEC-dLy

(Adeo-Lac?)

VEGFC/VEGFR3

CD31 LYBE-1

IFP

VEGFC

HMVEC-dLy

integrin
RT-PCR

ADAMTS1
ADAMTS1

MDA-MB-231

VEGFC
ADAMTS

VEGFA

HMVEC-dLy

HMVEC-dLy

ADAMTS1
VEGFC

ADAMTS1 VEGFC



ADAMTS1 VEGFR3

ADAMTS1 HMVEC-dLy
VEGFR3
Akt Erkl/2
ADAMTS1 VEGFR3 Akt
Erk1/2
VEGFC
A431
A549
MDA-MB-231
CD31 LYVE-1
3
IFP A431
0.8%
0.12 %
ADAMTS1
CD68
ADAMTS1
A431 Ab49
ADAMTS1 IFP
IFP
ADAMTS1
IFP A431 VEGFC
VEGFA
VEGFC IFP
IFP
IFP
in vitro
HMVEC-dLy

(10 % 1, 3, 6, 24h)

RT-PCR

VEGFA, VEGFC, VEGFR3, Proxl, LYVE-1,
HB-EGF,
Blintegrin MRNA
ADAMTS1
10%
mRNA 2
Prox1, Blintegrin, HB-EGF

24h  ADAMTS1

LYVE-1
VEGFR3 mRNA
VEGFC

Blintegrin
MAPK Akt

IFP

5

Inagaki J., Takahashi K., Ogawa H.,
Asano K., Hatipoglu O.F., Zeynel Cilek
M., Obika M., Ohtsuki T., Hofmann M.,
Kusachi S., Ninomiya Y., Hirohata S.
ADAMTS1 inhibits lymphangiogenesis by
attenuating phosphorylation of the
Iymphatic endothelial cell-specific
VEGF receptor. Exp. Cell Res. 2014 May
1; 323(2): 263-75.
DO1:10.1016/j -yexcr.2014.03.002
Hofmann M., Pflanzer R., Zoller N.N.,
Bernd A., Kaufmann R., Thaci D.,
Bereiter-Hahn J., Hirohata S.,
Kippenberger S. Vascular endothelial
growth factor C-induced
lymphangiogenesis decreases tumor
interstitial fluid pressure and tumor.
Transl Oncol. 2013 Aug 1; 6(4): 398-404.

DO1:10.1593/t10.13274
Obika M., Ogawa H., Takahashi K., Li J.,




Hatipoglu O.F., Cilek M.Z., Miyoshi T.,
Inagaki J., Ohtsuki T., Kusachi S.,
Ninomiya Y., Hirohata S. The tumor
growth inhibitory effect of ADAMTS1 is
accompanied by the inhibition of tumor
angiogenesis. Cancer Sci. 2012;
103(10): 1889-97. DOl :
10.1111/§.1349-7006.2012.02381.x.
Cilek M.Z., Hirohata S., Hatipoglu O.F.,
Ogawa H., Miyoshi T., lnagaki J.,
Ohtsuki T., Harada H., Kamikawa S.,
Kusachi S., Ninomiya Y. AHR, a novel
acute hypoxia-response sequence,
drives reporter gene under hypoxia in
vitro and in vivo. Cell Biol Int. 2011;
35: 1-8. DOl :
10.1042/CB120100290.

Inagaki J., Hao L., Nakatsuka M., Yasuda
T., Hiramatsu Y., Shoenfeld Y.,
Matsuura E. A Possible Mechanism of
Autoimmune-Mediated infertility in
Women with Endometriosis. Amn. J. Reprod.
Immunol . 2011; 66(2): 90-9.

DOl :

10.1111/j.1600-0897.2010.00956 ..

18

46
61

2014.6.5-7

61
2014.6.5-7

Omer Faruk Hatipoglu Mehmet
Zeynel Cilek
Matthias Hofmann
ADAMTS1 VEGFC

46
61

2014.6.5-7

Ohtsuki T., Kawadi T., Hirata A., Asano
K., Kusunoki E., Inagaki J., Kumagishi
K., Nishida K., Ninomiya Y., Hirohata S.
Inflammatory cytokine induced
Hyaluronan synthases under hyaluronan
treatment in human chondrosarcoma cell
line OUMS-27 cells. The 2nd
International Symposium on
Mechanobiology (ISMB 2014)

Junko Fukutake Hall 2014.5.20-23
Inagaki J., Takahashi K., Ogawa H.,
Hatipoglu O.F., Cilek M.Z., Obika M.,
Ohtsuki T., Kusachi S., Ninomiya Y.,
Hirohata S. ADAMTS1 inhibits
lymphangiogenesis by attenuating
phosphorylation of the lymphatic
endothelial cell-specific VEGF
receptor. The 18th International
Vascular Biology Meeting (1VBM 2014)

2014.4.14-17

27
2014.2.28-3.1
Asano K., Hirohata S., Cilek M.Z.,
Hatipoglu O.F., Ohtsuki T., Inagaki J.,
Ninomiya Y. ADAMTS1 was differently
regulated in breast cancer cells.

2014.2.7
Cyclic

tensile strain CTS
micro RNA array 36

2013.12.3-6



HA)
in vitro & in vivo 45
60

2013.6.28-29

Hirohata S., Hatipoglu O.F., Kusunoki

E., Ohtsuki T., Inagaki J., Kusachi S.,

Ninomiya Y.  ADAMTS1I null mice

demonstrated omphalocele phenotype.
matrix

metal loproteinase

2013.5.18-24

Asano K., Hirohata S., Cilek M.Z.,

Hatipoglu O.F., Ohtsuki T., Inagaki J.,

Ninomiya Y. Novel vector construct
driven under acute hypoxia. 6
2013.2.7-8

Hirohata S., Asano K., Cilek M.Z.,
Hatipoglu O.F., Ogawa H., Obika M.,
Ohtsuki T., Inagaki J., Kusachi S.,
Ninomiya Y. ADAMTS1

10

2012.12.6-7

Hatipoglu O.F. Cilek M.Z.

ADAMTS1
85

2012.12.14-16

Hirohata S., Ohtsuki T., Obika M., Ogawa
H., Inagaki J., Kusachi S., Ninomivya Y.
The tumor growth inhibitory effect of
ADAMTS1 1is accompanied by the
inhibition of tumor angiogenesis. ASMB
2012 Joint Meeting of the American
Society for Matrix Biology and the
Society for Glycobiology, San
Diego, CA 2012.11.11-14

ADAMTS1
44
59
2012.6.7-8
Omer F.
Hatipoglu, M. Zeynel Cilek,
ADAMTS1 invitro
84
2011.9.21-24
ADAMTS
58
2011.6.10-11
ADAMTS1
43
58
2011.6.10-11

o
INAGAKI JUNKO

90271056

@
HIROHATA SATOSHI

90332791
NINOMIYA YOSHIHUMI

70126241



®
NARUSE KELJI

40252233



