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Elucidation of the mechanism of oxidative stress tolerance by Lipocalin2 in
ovarian clear cell carcinoma and development of treatment methods
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We have previously reported that Li?ocalinz (LCN2), an iron transporter, is
involved in oxidative stress tolerance in ovarian clear cell carcinoma (CCC) cells. Therefore, the
purpose of this study is to clarify its mechanism. Knock-down (KD) of LCN2 expression by shRNA
reduced intracellular glutathione (GSH) concentration, the expression of cancer stem cell markers
CD44v8-10 and CD133, whereas that effect was canceled by the addition of synthetic LCN2 protein
(sLCN2). By comprehensive gene expression analysis using microarray, we found eight genes whose
expression commonly reduced between cells in LCN2-KD. These results suggest that these factors may
be involved in oxidative stress tolerance by LCN2.

Lipocalin2 Cb44 (D133



ocC 1975 2295 2015 10438

2014 4840 (
) OC CCcC
(Heintz et al. Int J Gynaecol Obstet2006;95:5161-92) 20
30 (Yahata et al. J Obstet Gynaecol Res 2012;38:645-50)
CCC (Sugiyama et al. Cancer 2000;88:2584-9)
CcCcC EC OEM
OEM 0.7% (Kobayashi et.al. Eur J Obstet Gynecol Reprod Biol.
2008;138:187-93) OEM OEM ocC
OEM
OEM
Fuseya et al. Hum Pathol 2012;43:1964-72 OEM
ROS) OEM

Yamaguchi et al. Oncogene
2010;29:1741-52 Toyokuni Cancer Sci 2009;100:9-16 Yamada et al. Int J Gynecol Cancer
2011;21:1200-7

Lipocalin2(LCN2) 25kD

(Devireddy et al. Cell 2005;123:1293-305 Chakraborty et al. Biochimica et
Biophysica Acta 2012;1826:129-69) LCN2
Miyamoto et al. Hum Pathol 2011;42:1265-74 Miyamoto et al. Exp Mol Pathol.
2011;91:563-8 LCN2

Miyamoto et al. PLoS One 2016;11:e0155220 LCN2 OEM
CCC EC in vitro
LCN2 CcCC
ROS
[1] LCN2 ROS | S
24
CsC CD44v8-10 T [ w—— ]
xCT B -actin prow—— Pt g § 2
GSH ? 1.54 1.49 g
1 [1] Figure 5 ESZ-.mock E.S2.-moek ESé-LCNZ z%: '
GSH mhrLonz ° Esz-me;ck'Esz-LCNZ‘
B1 : xCTHRIER & #MBaRGSHIRE (ccciifaikes2)
fE#R R LCN2 (rLCN2) CLCN2IEERIC & Y | xCTHRE
LCN2 35 £ CMBNGSHRE LR R0 3,
OCM
OCM CCC
CCcC
LCN2 CCC
LCN2
(1) LCN2
LCN2 MRNA lipocalin2 cDNA cDNA
PUREfrex
LCN2 LCN2 sLCN2
(2) sLCN2 GSH
sLCN2 GSH
(3) LCN2 CsC
CD44v8-10 CD44 variant type CDh44 CSsC
CsC CDh44
CsC CD133
Zhang Q et al. Cancer Lett2010;289:151-60 Piao LS et al. Cancer Lett2012;315:129-
37 LCN2 cDNA shRNA, siRNA

SLCN2 CD44v8-10 CD133



(4) LCN2 VHE R R 05

r§\ 0.4
LCN2 HHUA RMG1 shRNA T3 o3
KD LCN2 ES2 ffifg % o2
cDNA WERERIE 6 ot
SurePrint G3 Human 8x 60K v2 Agilent Technologies, .
LCN2 shRNA  (-) (+) (+)
Santa Clara, CA aoN2 () 0 )
2 : MFANGSHIREZIL LCN2F
BUETIC & 2 GSHIBE{ET (£sLCN2
(1) LCN2 GSH A& VARSI NS,
LCN2 RL95-2 shRNA HHUA RLO5-2
LCN2-KD GSH 30~40% i O : -
control 24
conditioned medium LCN2 (D133 — -
50~60%
HHUA LCN2-KD Practin T N e ———
GSH 70% SLCN2 LCN2ShRNA () () (4) IO )
2 sleN2 () () (®) O I IO
sLCN2 LCN2 X3 : cD44v8-10% & T'CD133FIRZEIL (Western

blotting) MIHAAZ & 4 LCN2-KDIC & ¥) CD44vofTik
TR SN DCD44v8-10, F & U'CD133HKIRHA
859 B H%, sLCN2FAHNIC K YRS N5,

(2) CD44v8-10 CD133

LCN2 HHUA HHUA RMG1 [ HHua | | RvGl |
RL95-2 shRNA LCN2-KD
CD44v8-10 CD133
sLCN2
HHUA

CDDP 72 CD44  [a: @ROEEFREMITER LON2KDIC & 1U50%LLEFR
SLCN2 MET () . HLLIRBULERRA LR (B) L-EERTFH
2 T, B FSRETH L RIGEET /MM B L T L,
(3) LCN2 @%{%E’\J%ﬁ 1 LCN2-KD/Control
LCN2 HHUA RGM1 >shRNAI[ZJ os
LCN2-KD 50% LIZBIBFD o
8 4 TRBEB2ME o H H
10 TN, 02 H
8 real-time RT"PCR o H H ﬂ
:LTb\f:ﬁ§\ Genel Gene2 Gene3 Gene4 Gene5 Gene6 Gene7 Gene8
Gene2. 4. 6. 7 05 LT (2 5 : #IRE T 8IBIEF Dreal-time RT-PCREEF

LCN2-KD/Control
4

3

MYC  JAK/STAT
2

RT.PCR 10 , real-time _|___‘__ ___H__ﬁ__H__I___I__ 1 “H"W'

Gene:]'z' 15' 17’ 18 ° Genell Genel2 Genel3 Geneld Genel5 Genel6é Genel7 Genel8 Genel9 Gene20
6 X6 : IR L F10iE{5F Dreal-time RT-PCRIER
RL95-2
LCN2-KD
LCN2
CsC CD44, CD133

5

[1] Yasushi Yamada, Tsutomu Miyamoto, Hiroyasu Kashima, Hisanori Kobara, Ryoichi
Asaka, Hirofumi Ando, Shotaro Higuchi, Koichi Ida, Tanri Shiozawa. Lipocalin 2
Attenuates Iron-Related Oxidative Stress and Prolongs the Survival of Ovarian Clear
Cell Carcinoma Cells by Up-Regulating the CD44 Variant. Free Radic Res 2016;50:414-
25. doi: 10.3109/10715762.2015.1134795.




2 2 0 1

Kobara Hisanori Kashima Hiroyasu Miyamoto Tsutomu Yamada Yasushi Asaka Shiho Shiozawa 22

Tanri

A case of pure-type ovarian squamous cell carcinoma producing granulocyte-colony stimulating 2017

factor

Gynecologic Oncology Reports 89 91
DOl

10.1016/j .gore.2017.11.001

Higuchi Shotaro Miyamoto Tsutomu Kobara Hisanori Yamada Satoshi Asaka Ryoichi Kikuchi 85

Norihiko Kashima Hiroyasu Ohira Satoshi Shiozawa Tanri

Trophoblast type-specific expression of senescence markers in the human placenta 2019

Placenta 56 62
DOl

10.1016/j -placenta.2019.06.377

(Shiozawa Tanri)

(20235493) (13601)

(Miyamoto Tsutomu)

(70418721) (13601)




(Kashima Hiroyasu)

(70464089) (13601)
(Ono Motoki)
(10816432) (13601)




