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Relationship between metastasis of cancer and abnormality of tumor endothelial cell

Noritaka, Ohga
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It is an important concept of tumor angiogenesis that tumor endothelial cells (TEC
) are genetically normal and homogeneous. However, we had previously reported that TEC differ from normal
endothelial cells (NEC). Whether the characteristics of TEC derived from different tumors differ remains u
nknown. To elucidate this, we isolated two types of TEC from highly metastatic tumor and low metastatic tu
mor and compared their characteristics. High metastatic tumor-derived TEC (HM-TEC) showed higher prolifera
tive activity and invasive activity than low metastatic tumor-derived TEC (LM-TEC). Moreover, the mRNA exp
ression levels of ﬁroangiogenic genes, such as VEGF-R1 and 2, VEGF and hypoxia (HIF-1) were higher in HM-T
EC compared with those 1n LM-TEC. Furthermore, HM-TEC showed higher mRNA expression levels of the stemness
-related genes compared with LM-TEC. These results indicate that TEC from high metastatic tumors have deve
loped more abnormality than those from low metastatic tumors.



20
VEGF

(HidaK et a Cancer Res 2004,
2005, Cancer Sci, 2008, OhgaN, Hida Ket a
Cancer Sci 2009, Biochem Biophys Res
Commun 2010)

EERICAV-ME M R #E(Endothelial cell:EC)

[E & HHRa &M B #iiRa(EC)
HM-Tumor (S5 ER)
A375-gM#mﬁﬁL - Ny
- S e
) - -
T3 HM (High metastatic)-TEC
'A375-SM tumor cells were (Eﬁﬁﬁﬂ!“m*o)mgm&mml

gifted from Dr. Fidler, I.J
LM-Tumor ({E8x#5 14 fE %)

A375 k- ( "

=Ry

EAaUbO—L (REES)

&

TS
e ) o

LM (Low metastatic)-TEC
(1EER75 RS 1 5F ) 0 B P B2 e

Ao ===
Do, WP S
Normal endothelial cell: NEC
(IE# &M k)

VEGF
Vascular Endothelial Growth Factor:
VEGFR-1 2 Vascular Endothelia
Growth Factor receptor-1 2 Hypoxiaindicible
factor-la  HIF-1a

W7y
—— HM-TEC : BB EE N TN K

o e LMTEC EEBRESHERE

16

Proliferative rate

[ S I -]

72 96

48
Time (hs)

| DEFEREan 7 ORE |

VEGF-A VEGFR1

VEGFR2 *

40
x

S ]
Py
=

oW s o
~
=

>

normalized to GAPDH
normalized lo GAPDH

VEGFR2 expression

VEGFA expression
normalized to GAPDH
VEGFR1 expression

NEC LM-TEC HM-TEC

=

NEC LM-TEC HM-TEC NEC LM-TEC HM-TE]

( )

« 2

Stem cell antigen-1 Sca1  CD90

Stemness spheroid assay
NEC




sphere
« 3
sprouting
EPC
HM-TEC LM-TEC EPC
EPC CD31(+)CD45(-)CD133(+)
FACS HM-TEC
LM-TEC EPC
CD133
HM-TEC
Scal CD90
HM-TEC

& W EATERHERE:EPC
CD31(+)CD45(-)CD133(+) cellsDEI &

*

T
1

LM-TEC HM-TEC
(B&BER (SEBES
M ERRE) BREOERR)

*:p<0.05 vs LM-TEC

EN

(==

EPC percentage in
tumor endathelial cell(%)

« 4
HM-TEC
NEC  LM-TEC
MDR-1
HM-TEC  MDR-1
3

1.Kondoh.M, Ohga.N ., AkiyamaK, HidaY,
Maishi.N, Alam Mohammad Towfik, Inoue.N,
Shindoh.M, Hida.K

Hypoxia -induced reactive oxygen species cause
chromosomal abnormality of endothelial cells in

tumor microenvironment.
PL oS ONE 2013 Nov 15;8(11)e80349
:equally contributed

2.0hga N., Ishikawa S., Maishi N., AkiyamaK.,
HidaY.,Kawamoto T., Sadamoto Y., Osawa
T.,Yamamoto K., Kondoh M., Ohmura H.,
Shinohara N., Nonomura K., Shindoh M., Hida
K. Heterogeneity of Tumor Endothelial Cells:
Comparison between Tumor Endothelial Cells
Isolated from Highly Metastatic and Low
Metastatic Tumors, Am J Pathol, 180(3),
1294-1307, 2012

3.AkiyamaK., Ohga N., HidaY., Kawamoto T.,
Sadamoto Y., Ishikawa S., Maishi N., AkinoT.,
Kondoh M., MatsudaA., Inoue N., Shindoh M.
and Hida K .: Tumor endothelial cells acquire
drug resistance by MDR1 upregulation viaVEGF
signaling in tumor microenvironment, Am J
Pathol, 180(3), 1283-1293, 2012

23

2012.8.31

28 DDS
2012.7.3

3. OhgaN., IshikawaS., Maishi N., Akiyama
K., HidaY., Kawamoto T., Sadamoto Y .,
Kondoh M., OhsawaT., Yamamoto K.,
OhmuraH., Shindoh M., HidaK. :
Heterogeneity of Tumor Endothelial Cells:
Comparison between Tumor Endothelial
CellsIsolated from Highly Metastatic and
Low Metastatic Tumors, The 19th Annual
Meeting of the Japanese Vascular Biology
and Medicine Organization, 2011.12.8-10

(Tokyo, Japan)

70

2011.10.5



o

@
®

91
104
2011.9.17

OhgaN., Ishikawa S., Hida Y., Akiyama
K., KitayamaK., Kondoh M., Maishi N.,
Kawamoto T., Ohsawa T., Yamamoto K.,
Shindoh M., HidaK. Comparative
characterization of tumor endothelial cells
isolated from highly and low metastatic
tumors, The 5" Meeting of Asian Society
of Oral and Maxillofacial Pathology,” A
New Insights into Tumor endothelial cell” ,
2011.8.24

Fukuoka, Japan

20
2011.6.30

OHGA Noritaka

40548202




