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Biological role of Lipocaline-2 in pancreatic cancer angiogenesis
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Besides the previous report that Lipocaline-2 (Lcn2) expression occurs in the earl
y stage of pancreatic cancer (PaCa) development, our results revealed that the overexpression of Lcn2 bloc
ks invasion and angiogenesis of PaCa. So Lcn2 may be not only an early biomarker in PaCa but also a novel
suppressor of PaCa angiogenesis.

Lipocaline-2



Lipocalin-2(Lcn2)

25-kDa acute phase
protein
Lcn2
Lcn2
Moniaux N
et al. Len2
(early biomarker)
Lcn2
Lipocalin-2(Lcn2)
early
biomarker
Lcn2
Lcn2
Lcn2
(Y) Lipocaline-2(Lcn2)
Lcn2
Lcn2  MMP-9/Lcn2 complex
ELISA
(2)Len2 (in
vitro) Lcn2
WST-1 assay

(3)Lcn2
(VEGF)
ELISA

Lcn2

€Y

Lcn2 26%
45.2%
21
23 52 96
Lcn2  MMP-9/Lcn2 complex
Len2

p values=0.0041
values=0.0035

Lcn2

p values=0.0816

MMP-9/Lcn2 Complex

values=0.0004
Lcn2

(Figure 1)

Figure 1

Lcn2 ELISA
0035

1500 0041 00816 300 0.0004
E 1000 E 200
2 500 2 100
0 0 -

N cP ke N
() (PaCa) Lcn2
PaCa-Lcn2 Lcn2
WST-1 assay
PaCa-Lcn2  PaCa
(Figure 2)

Figure 2 1&FEER

~ PaCa
= PaCa-Lcn2

Oh 24h 48h 72h

PaCa-Lcn2
(Figure 3)

PaCa

Lcn2-MMP9 ELISA

PC



Figure 3 2iH%E
14
12 |

PaCa

o~
=4
G
=
@
O
I
o

PaCa-Lcn2 PaCa
(Figure 4)

Figure 4 MEFHFERER

120
100
80
60
40
20
0
o 3
&
(3)Lcn2 (VEGF)
PaCa PaCa-Lcn2
VEGF 800+ 26
pg/ml 470+ 30 pg/ml Lcn2
VEGF

Moniaux N et al.
Lcn2

(early biomarker)

Lcn2
Lcn2

early biomarker

10
Nagasaki T, Hara M, Nakanishi H, Takahashi

H, Sato M, Takeyama H. Interleukin-6
released by colon  cancer-associated
fibrablasts is critical for tumour angiogenesis:
anti-interleukin-6 receptor antibody
suppressed  angiogenesis and  inhibited
tumour-stroma interaction. Br J Cancer, peer
reviewed, 110, 2014, 469-478

DOI: 10.1038/bjc.2013.748

Tsuboi K, Matsuo Y, Shamoto T, Shibata T,
Koide S, Morimoto M, Guha S, Sung B,
Aggarwal BB, Takahashi H, Takeyama H.
Zerumbone inhibits tumor angiogenesis via
NF-kB in gastric cancer. Oncol Rep, peer
reviewed, 31, 2014, 51-64

DOI: 10.3892/0r.2013.2842

, ,29,2014, 5-10
Shibata T, Matsuo Y, Shamoto T, Hirokawa T,
Tsuboi K, Takahashi H, Ishiguro H, Kimura
M, Takeyama H, Inagaki H. Girdin, a
regulator of cell motility, is a potential
prognostic marker for esophageal squamous
cell carcinoma. Oncol Rep, peer reviewed, 29,
2013, 2127-2132
DOI: 3892/0r.2013.2406
Takahashi H, Chen MC, Pham H, Matsuo Y,
Ishiguro H, Reber HA, Takeyama H, Hines
OJ, Eibl G. Simultaneous knock-down of
Bcl-xL and Mcl-1 induces apoptosis through
Bax activation in pancreatic cancer cells.
Biochim Biophys Acta, peer reviewed, 1833,
2013, 2980-2987
DOI: 10.1016/j.bbamer.2013.08.006
Miyai H, Hara M, Hayakawa T, Takeyama H.
Establishment of a simple predictive scoring
system for pancreatic fistula  after
laparoscopy-assisted gastrectomy. Dig
Endosc, peer reviewed, 25, 2013, 585-592
DOI: 10.1111/den.12042
Koide S, Matsuo Y, Ochi N, Takahashi H,
Funahashi H, Sato M, Okada Y, Takeyama H.
HGF derived from stromal cells enhances
angiogenesis in human colon cancer cell lines.
Nagoya Med J, peer reviewed, 52, 2012,
217-232

, EPA

B >

121, 2012, 494-498
Ochi N, Tanasanvimon S, Matsuo Y, Tong Z,
Sung B, Aggarwal BB, Sinnett-Smith J,
Rozengurt E, Guha S. Protein kinase DI
promotes anchorage-independent  growth,
invasion, and angiogenesis by human
pancreatic cancer cells. J Cell Physiol, peer
reviewed, 226, 2011, 1074-1081

DOI: 10.1002/jcp.22421

Matsuo Y, Wakasugi T, Funahashi H, Ochi N,
Koide S, Tsuboi K, Takeyama H.
Interleukin-1alpha regulates VEGF
production from gastric cancer cell lines and



relation to angiogenesis. 9th International
Gastric Cancer Congress, , 2011,
149-152

38

51 2013 10
24-26 ( )

IL-la  HGF 51
2013 10 24-26

( )
NF-«B

54
2013 10 9-12

72
2013 10 3-5

( )

PTEN
/Role of PTEN in pancreatic cancer
angiogenesis 72

2013 10 3-5 (
)
NF-«xB
72 2013 10
3-5 ( )
PKD
72 2013
10 3-5 ( )

Shamoto T, Matsuo Y, Shibata T, Tsuboi K,
Takahashi H, Funahashi H, Okada Y,
Takeyama H.  Xanthohumol  inhibits
angiogenesis through VEGF and IL-8 in
pancreatic cancer. IAP&KPBA 2013, Sep 4-7,
2013, Sheraton Grande Walkerhill
Hotel(Seoul, Korea)

Funahashi H, Takahashi H, Matsuo Y,

Ishiguro H, Okada Y, Kimura M, Takeyama H.

The role of glial cell line-derived

neurotrophic factor on invasive mechanism of
pancreatic cancer cells. IAP&KPBA 2013,
Sep 4-7, 2013, Sheraton Grande Walkerhill
Hotel(Seoul, Korea)

Takahashi H, Matsuo Y, Takeyama H, Eibl
G Simultaneous knock-down of Bel-xl and
Mcl-1 induced pancreatic cancer apoptosis in
vitro and in vivo. IAP&KPBA 2013, Sep 4-7,
2013, Sheraton Grande Walkerhill
Hotel(Seoul, Korea)

Matsuo Y, Shibata T, Tsuboi K, Shamoto T,
Nagasaki T, Morimoto M, Ochi N, Takahashi
H, Ishiguro H, Funahashi H, Sato M, Okada Y,
Takeyama H. PTEN down-regulates the
VEGF expression and angiogenesis in
pancreatic cancer. IAP&KPBA 2013, Sep 4-7,

2013, Sheraton Grande Walkerhill
Hotel(Seoul, Korea)
44
2013 7 25-26
( )
PTEN 44
2013 7 25-26
( )
cytokine network HGF
68 2013
7  17-19
( )
n-6
68
2013 7 17-19
( )

NF-«B CXCR4

68 2013
7 17-19

( )

68 2013 7

17-19

( )



PTEN 22
2013 7
11-12 (
)
Matsuo Y, Wakasugi T, Ishiguro H, Funahashi

H, Sato M, Okada Y, Kimura M, Takeyama H.

HGF derived from stromal cells enhances
angiogenesis in human gastric cancer cell
lines. 10th IGCC 2013, Junl9-22, 2013,
Centro Congressi Palaexpo
Veronafiere(Verona, Italy)

Tsuboi K, Matsuo Y, Shamoto T, Shibata T,
Wakasugi T, Funahashi H, Kimura M,
Takeyama H. PKD regulates VEGF secretion
in gastric cancer. 10th IGCC 2013, Jun19-22,

2013, Centro Congressi Palaexpo
Veronafiere(Verona, Italy)
Hepatocyte Growth Factor(HGF)
113 2013
4 11-13 ( )
Akt Girdin
113
2013 4 11-13
( )
113
2013 4 11-13
( )
@

%)

Simultaneous knockdown of
BelxL and Mcll induces pancreatic cancer

apoptosis in vitro and in vivo 113
2013 4 11-13
( )
Guha S PKD
inhibitor( )
50 2012
10 25-27

@

Guha
S Protein
Kinase D (PKD) signal 54
2012 10
10-13

Guha S PKD
71

2012 9 19-21

- HGF
67

2012 7 18-20

Zerumbone
AGS 67

2012 7 18-20

Guha S
Protein Kinase D(PKD)
21

2012 7 12-13

Sung B Guha S Natural
product(Zerumbone)
49

2012 7 5-6

zerumbone VEGF IL 8
112
2012 4

12-14

Guha S

112
2012 4
12-14

Bel-xL Mcl-1
Gemcitabine
112

2012 4 12-14



@ Ochi N, Matsuo Y, Takahashi H, Funahashi
H, Okada Y, Takeyama H, Guha S. The
significance of NGAL in pancreatic juice to
distinguish ~ chronic  pancreatitis  from
pancreatic cancer. IASGO 2011, Nov9-12,
2011,

NF-xB
53
2011 10 20-23

@D Matsuo Y, Ochi N, Koide S, Takeyama H,
Okada Y. Cytokine network in pancreatic
cancer: IL-lalpha from cancer cells and HGF
from stromal cells oo-operatively enhance the
pancreatic cancer angiogenesis. ISW 2011,
Aug28-1, 2011,

o Lipocalin 2/NGAL
42 2011 7
29-30
@
TAKEYAMA, Hiromitsu
00216946
®

MATSUO, Yoichi

40381800

TAKAHASHI, Hiroki

30381792
Ochi, Nobuo

80453067



