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Abstract: [ Purpose | To investigate the effect of Nidogen-1(NID1) on phenotype of cancer stem cell
(CSC) of ovarian cancer cells. [Methods] The self-renewal ability of the OVCAR-3 cells and the
stable ectopic expression of NID1 were assessed by sphere formation assay,and the expression lev-
els of ovarian CSC markers CD44 and ABCG2 were detected by quantitative RT-PCR and Western
blot,respectively. The correlation between NID1 and ovarian CSC markers was examined with
bioinformatic analysis,and the prognostic value of these indicators for ovarian cancer was analyzed.
[Results ] NIDI-overexpressed OVCAR-3 cells exhibited significantly greater self-renewal ability
(P=0.006) and higher level of ovarian CSC markers CD44 and ABCG2,compared with those of the
control group (P=0.000). After decreasing of ERK1/2 phosphorylation in these cells treated with an
MEK inhibitor U0126,the expressions of ovarian CSC markers were diminished. The bioinformatic
analysis for two sets of chip data showed that the expression of NID1 was highly correlated with the
expression of ovarian CSC markers CD44(P=0.006, P=0.036) and ABCG2(P=0.000, P=0.000);and
the overall survival time of ovarian cancer patients with higher expression of NID1 and CSC phe-
notype was significantly shorter than others(P=0.026; P=0.000). [ Conclusion] NID1 may induce the
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CSC phenotypes of ovarian cancer by activating ERK/MAPK pathway ,and the combination of NID1
with CSC markers may have prognostic value for patients with ovarian cancer.
Key words:Nidogen-1 (NID1);ovarian cancer;epithelial-mesenchymal transition (EMT) ;cancer stem

cells
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Table 1 Primers used for quantitative PCR analysis

Gene Primer sequences

NIDI F388: 5'-TTATCCCCCTCCATCACTCA-3’
R539: 5'-CTCTTGCCTTTCTGGTCTGG-3’

CDA44 F1657: 5'-GGCATGAGGGATATCGCCAA-3’
R1767: 5'-GGCTTGGTGTTGTCCTTCCT-3’

ABCG2 F2076: 5'-CAGCAGGTCAGAGTGTGGTT-3’
R2201: 5'-ACTGAAGCCATGACAGCCAA-3’

GAPDH F833: 5'-ACCTGACCTGCCGTCTAGAA-3’

R1060: 5'-TCCACCACCCTGTTGCTGTA-3’

1.5 R EZEBREF Western blot 3£1§

WS X B A R A A i, T IxPBS Bk % £k
J& , A 19%PMSF 1 40 B 24 i W, ¥ T oK 1 24 fig
30min, 12 000r/min 4°CE.C> 15min, B 15, 5E
M B R B S, A AR R TKRE i, 100°C i A
10min, Ffi 5 MUHEAT HL DK 4% %R B 2h  —BT
ACH B % VR ME | BT (B R 1L 1:5000)37°CHE &
Th VERE 2RO, Horb | —Hu i B b2l a2
ABCG2(1:500),CD44(1:1000) \NID1(1:500) .ERK1/2
(1:2000) ,p-ERK 1/2(1:2000) .GAPDH(1:3000).,
1.6 ZitFsE

P B SR DR A R O 4 (GSE267121
M GSE14764 3y #5F #% H National Center for
Biotechnology Information (NCBI) ) Gene Expression
Omnibus (GEO) ¥t4ls . Jir A #4is 2R H] SPSS 17.0
ST A AT AR B 25 SR DL xxs R, P<0.05 M2
HA G247 4L I) Bk B Y b W4 ) 3
[N 223K 7K 7 1 HE B R AR BCAS ¢ K 36, 23R 5 08
HB4E T NID1 5 CD44 ABCG2 % ik 7K F 1)
Pearson # 5 43 #F A1 Kaplan —Meier £ 17 50 #7 . 7E
Kaplan—Meier 22774001 H, LA4S B9 H 07 50043 51 Kl
43 NID1.CD44 Fl ABCG2 =3 1 5 3¢ 3k 20 FIE 3¢ 3k
2, NIDI &b T & Rk 7K LR “NID1+", 75 W]
7 H“NID1-", CD44 Fil ABCG2 [f] i &b F w5 e ik 7K
FE LR CSC+”, N2 LR “CSC-", 4745 5 &
NID1 F151 598 T 40 bR 25 40 1 3RAR 1 0, e 20 3R
IR R BRI 4y o =41, 430l J& NID1-/CSC—
NID1+/CSC+ NID1+(=)/CSC—(+),

o




2 & R

21 FEEGFRIESNE NIDI 838 OVCAR-3 Y
B EHMEE

T 56 R FH IR 240 i RO i S 56 A 0 e e
IKAMIE NID1 ) OVCAR-3 41 i A & B8 B8 1 (%
B R A R 0 2 CAEETI TAE R sg e 1Y)
& 1A (Figure 1A) 78 ,0VCAR-3-NID1-MC 4 it (1)
ER B B KT OVCAR-3-vector ZH il . 5 it [A]
i, 5 OVCAR-3-vector 4l (42+2) 4 k. ,OVCAR-3-
NID1-MC 41 % 55 17 i Bk A5 0 i 25 38 - (67+8)
(P=0.006) (Figure 1B), iX #2551 4L /8  NID1 ] 3458
U ELE AN OVCAR-3 W A IR B E 11,
2.2 FAETRILSNE NIDI {23 OVCAR-3 H %
L EE T AR

YT 3R B AR R R T A M R —
FATHE— 4 T OVCAR-3-NID1-MC 4 Jiid 7 5 5
JE T A br &9 (CD44 F ABCG2) Uk 5L, &2
H# RT-PCR F1 Western blot 145 ¥ B IR, B2

OVCAR-3-vector OVCAR-3-NID1-MC

B P=0.006

& [o) [e]
(=] [=] [=]
I I 1

[\
(=]
T

Number of spheres(>100wm)

(=]

OVCAR-3-vector OVCAR-3-NID1-MC

A :Microscopic views of the suspension spheres of OVCAR-3-NID1-
MC and OVCAR-3-vector cells (200x,Scale bar, 100wm).

B :Number of spheres (diameter 100pwm) formed by OVCAR-3-NID1-
MC and OVCAR-3-vector cells in each well.

Figure 1 Expression of NID1 in OVCAR-3 enhanced

sphere formation
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Figure 2 Expression of NID1 in OVCAR cells increased the expression

of ovarian cancer stem cell markers
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Figure 3 Western blot for ERK1/2,p-ERK1/2,CD44
and ABCG?2 in total cell lysates of OVCAR-3-NID1-MC
cells after U0126 treatment
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A ,B:Pearson correlation test (A) and survival analysis (B) of NID1,CD44 and ABCG2 in GSE26712 dataset.
C,D:Pearson correlation test (C) and survival analysis (D) of NID1,CD44 and ABCG2 in GSE14764 dataset.

Figure 4 Correlation of NID1 with ovarian CSC markers and the prognosis of ovarian cancer
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