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Novel biomarker for tumor anti-angiogenic therapy based on molecular biology
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We hypothesized that the mTOR inhibitor-induced anticancer effect is
affected by expression of a key angiogenic factor, vascular endothelial growth factor (VEGF). The
key observations made in this study can be summarized as follows: 1) administration of rapamycin
dose-dependently reduced cell viability of MCF-7, but did not reduce cell viability of HT-29; 2)
rapamycin reduced VEGF expression in the culture medium of MCF-7, while rapamycin did not contribute

VEGF expression to the culture medium of HT-29; 3) VEGF stimulated cell viability and VEGF
inhibition reduced cell viability of MCF-7; and 4) rapamycin dose-dependently restored the cell
viability of MCF-7 reduced by rapamycin. These results demonstrate the critical role of VEGF in the
action of rapamycin as an_anticancer agent on MCF-7. We also revealed that lymph node metastasis and

ECI suggest poor prognosis and, especially ECI represent lymphatic aggressive disease and also
biological aggressiveness in cases with breast cancer.

VEGF



Folkman
VEGF
VEGF
VEGF
Bv
VEGF
VEGF
Bv
VEGF SNPs
VEGF-A VEGFR2
VEGF
’ biomarker’
VEGF
VEGF
VEGF
biomarker
biomarker FGF-2 FGF-1

PDGF-AA, TGF-B  Bevacizumab
mTOR biomarker

TGF-B VEGF HGF PDGF-AA

ELISA  mRNA
TGF-3

RT-PCR
PDGF-AA/p70S6K

TGF- B
PDGF-AA/p70S6K
TGF-B , PDGF-AA

FGF-2  FGF-1

FGF-1 FGF-2

FGF-2
FGF-1
FGF-2

Balb/c
FGF-2

autoamputation
FGF-1

limb salvage

model C57 BL/6

FGF-2
PDGF-AA VEGF
HGF
VEGF-C
PDGF-BB
FGF-1

FGF-1
Iimb salvage model
ELISA
PCR

FGF-1 FGF-2
1imb salvage model

FGF-1
FGF-2
VEGF  HGF
FGF-1

Rapamycin p70S6K mTOR

Rapamycin



MCF-7 Rapamycin
VEGF
MCF-7
Rapamycin VEGF
MCF-7  VEGF
Rapamycin
Rapamycin VEGF
Rapamycin VEGF
HT29
Rapamycin
Rapamycin
MCF-7  VEGF

Fujii T, et al.

In Vitro Cell Dev Biol Anim 2016
VEGF
PDGF-AA/p70S6K Bv

TGF-B
PDGF-AA/VEGF
PDGF-AA  TGF- Bv
biomarker
cT1 ly
FGF-2
FGF-1  FGF-2
FGFR-1 FGF-2
FGF-1
FGF-1 FGF-2
VEGF HGF
FGF-2
FGF-1
FGF-1
VEGF HGF
1. Fujii T, Sutoh T, Kigure W,

Morita H, Katoh T, Yajima
Tsutsumi S, Asao T, Kuwano
Clinicopathological features of
second primary colorectal cancer

I 0=

incidentally
18F-FDG-PET.
Hepatogastroenterology 62(139):
599-601, 2016.( )

identified by

Fujii T, Yajima R, Tsuboi M,
Higuchi T, Obayashi S, Tokiniwa H,
Nagaoka R, Takata D, Horiguchi J,
Kuwano H: Clinicopathological
features of cases with primary
breast cancer not identified by
18F-FDG-PET.  Anticancer Res.
36(6): 3019-3022, 2016. (

)

Fujii T, Yajima R, Kurozumi S,
Higuchi T, Obayashi S, Tokiniwa H,
Nagaoka R, Takata D, Horiguchi J,
Kuwano H: Clincal significance of
18F-FDG-PET in invasive lobular
carcinoma. Anticancer Res.
36(10):5481-5485, 2016. (

)

Fujii T, Yajima R, Tatsuki H,
Kuwano  H: Implication  of
F18-fluorodeoxyglucose uptake of
affected axillary lymph nodes in
cases with differentiated thyroid
cancer. Mol Clin Oncol 5(3):
247-251, 2016. (

Fujii T, Yajima R, Kuwano H:
Implications of long-term
indwelling of tissue expander in
breast reconstruction: risk of
expander rupturing. Anticancer
Res. 36(8): 4337-4340, 2016. (

)

Fujii T, Yajima R, Tatsuki H,
Oosone K, Kuwano H: Implication of
F18-fluorodeoxyglucose uptake of
affected axillary lymph nodes in
cases with breast cancer.
Anticancer Res 36(1): 393-397,
2016. (

Fujii T, Yajima R, Tatsuki H,

Kuwano H: Prediction of
extracapsular invasion at
metastatic sentinel nodes and
non-sentinel lymph nodal

metastases by FDG-PET 1in cases
with breast cancer. Anticancer Res.
36(4): 1785-1789, 2016

Fujii T, Yajima R, Tatsuki H,
Oosone K, Kuwano H: Anticancer
effect of rapamycin on MCF-7 via
downregulation of VEGF expression.



10.

11.

12.

13.

14.

15.

In Vitro Cell Dev Biol Anim 52(1):
45-48, 2016. (

Fujii T, Yajima R, Tatsuki H,
Kuwano H: Cystic parathyroid
adenoma with MIBI scan-negative
PHPT: Usefulness of Gamma camera.
Int J Case Rep Imag 7(5): 318-322,
2016. (

Fujii T, Morita H, Sutoh T, Yajima
R, Tsutsumi S, Kuwano H: Novel
method of surgical incision
management in patients undergoing

colorectal surgery. Int Surg
101(1-2); 14-19, 2016. ( )
Fujii T, Yajima R, Tatsuki H,
Morita H, Suto T, Tsutsumi S,
Kuwano H: Immediate
tissue-expander breast

reconstruction using a skin flap
with thick subcutaneous tissue: A
preliminary study on selective
patients. Am Surg. 81(11): 363-565,
2015. ( )

Fujii T, Yajima R, Morita H, Suto
T, Tatsuki H, Tsutsumi S, Kuwano H:
Implication of duration of
clinical presentation on tumor
progression and short-term
recurrence in patients with early
breast cancer. Mol Clin Oncol.
3(4): 785-788, 2015. ( )

Fujii T, Yajima R, Tatsuki H, Suto
T, Morita H, Tsutsumi S, Kuwano H:
Significance of lymphatic invasion
combined with size of primary tumor
for predicting sentinel lymph node
metastasis in patients with breast
cancer. Anticancer Res. 35(6):
3581-3584, 2015. ( )

Fujii T, Yajima R, Morita H,
Hirakata T, Miyamoto T, Fujisawa T,
Tsutsumi S, Yanagita Y, lijima M,
Kuwano H: Impact of vascular
invasion of a primary tumor as a
strong risk factor for disease
recurrence in patients with
node-positive breast cancer. Am
Surg. 81(5): 523-526, 2015. (

)

Fujii T, Sutoh T, Kigure W, Morita
H, Katoh T, Yajima R, Tsutsumi S,
Asao T, Kuwano H: C-reactive

16.

17.

18.

19.

20.

21.

protein level as a possible
predictor for early postoperative
ileus following elective surgery
for colorectal cancer.
Hepatogastroenterology. 62(138):
283-285, 2015. (

Fujii T, Morita H, Sutoh T, Yajima
R, Tsutsumi S, Asao T, Kuwano H:
Outlet obstruction of temporary
loop diverting i leostomy.
Hepatogastroenterology 62(139):
602-605, 2015. ( )

Fujii T, Morita H, Sutoh T, Yajima
R,  Tsutsumi S, Kuwano  H:
Anti-inflammatory effect of the
Kampo Japanese traditional
medicine daikenchuto after
colorectal resection. Int Surg
100(11512); 1360-1363, 2015. (

Fujii T, Yajima R, Morita H,
Yamaguchi S, Tsutsumi S, Asao T,
Kuwano H: Intracystic papillary
carcinoma of the breast with
invasion accompanying lymph node
metastasis. International Journal
of Case Reports and Images. 6(1):
25-28, 2015. ( )

Fujii T, Morita H, Sutoh T, Yajima
R, Yamaguchi S, Tsutsumi S, Asao T,
Kuwano H. Benefit of oral feeding
as early as one day after elective
surgery for colorectal cancer:
oral feeding on first versus second
postoperative day. Int Surg. 2014
May-Jun;99(3):211-5. ( )

Fujii T, Yajima R, Morita H,
Tsutsumi S, Asao T, Kuwano H. A rare
case of anterior chest wall
schwannoma masquerading as a
breast tumor. Int Surg.
2014;99(3):196-9. ( )

Fujii T, Yajima R, Morita H,
Yamaguchi S, Tsutsumi S, Asao T,
Kuwano H. Adenoma of the nipple
projecting out of the nipple:
curative resection without
excision of the nipple. World J
Surg Oncol. 2014 Apr 10;12:91. (



22.

23.

24.

25.

26.

27.

28.

Fujii T, Yajima R, Hirakata T,
Miyamoto T, Fujisawa T, Tsutsumi S,
Yanagita Y, lijima M, Kuwano H.
Impact of the prognostic value of
vascular invasion, but not
lymphatic invasion, of the primary
tumor in patients with breast
cancer. Anticancer Res. 2014
Mar;34(3):1255-9. ( )

Fujii T, Morita H, Yamaguchi S,
Tsutsumi S, Asao T, Kuwano H. A rare
case of granular cell tumor of the
anal region: diagnostic difficulty

to masses in the anal area. Int Surg.

2014 Jan-Feb;99(1):45-7. (
)

Fujii T, Yajima R, Yamaguchi S,
Yanagita Y, Fujisawa T, Hirakata T,
Tsutsumi S, Asao T, lijima M,
Kuwano H. Extracapsular invasion
of sentinel lymph nodes is not
associated with disease recurrence
in breast cancer. Int Surg. 2014
Jul-Aug;99(4):305-8. ( )

Fujii T, Yajima R, Takada T, Sutoh
T, Morita H, Yamaguchi S, Tsutsumi
S, Kuwano H. Serum albumin and
prealbumin do not predict
recurrence in patients with breast
cancer. Anticancer Res. 2014
Jul;34(7):3775-9. ( )

Fujii T, Sutoh T, Morita H, Yajima
R, Yamaguchi S, Tsutsumi S, Asao T,
Kuwano H Vascular invasion, but
not lymphatic invasion, of the
primary tumor is a strong
prognostic factor in patients with
colorectal cancer. Anticancer Res.
2014 Jun;34(6):3147-51. (

Fujii T, Yajima R, Morita H,
Yamaguchi S, Tsutsumi S, Asao T,
Kuwano H. FDG-PET/CT of
schwannomas arising in the
brachial plexus mimicking lymph
node metastasis: report of two
cases. World J Surg Oncol. 2014 Oct
12;12:309. ( )

Fujii T, Morita H, Sutoh T, Takada
T, Tsutsumi S, Kuwano H.
Arteriovenous malformation
detected by small bowel endoscopy.

10.

11.

Case Rep Gastroenterol. 2014 Oct
17;8(2):324-8. ( )

FDG-PET
FDG
. 53
2016.10.21
FDG . 24
2016.6.16-18
FDG-PET
116
2016.4.14-16
ly , V

22
2016.2.26-27

. 7
2015.11.26-28

:FDG-PET

.78
2016.11.24
DCIS
FDG-PET
. 53
2015.10.29-31
cT
3

2015.9.3-4

71
2016.7.14-16
FDG-PET
. 24
2015.7.3-5

ALP . 27
2015.5.28-29



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ly . 82
2015.1.23
MIBI
47
2014.10.30-31
vascular
invasion
2014.11.7-11.8
68
2014 .5.16-17
vascular
invasion . 22
2014.7.10-12
2 FDG-PET
. 26
2014.5.22-23
MIBI
69
2014 .5.16-17
114
2014 .4.2-4
. 10
2014.2.14-15

vaécularinvasion
52
2014.8.28-30

76
2014.11.20-22

24
25. 69
2013.7.16-18

O

O

@

(Takaaki Fujii)
40507331
@

(Soichi Tsutsumi)
30323356
(Akira Mogi)

10323362



