i E A AE Y 2424 9] Chinese Journal of Cell Biology 2015, 37(2): 221-228 DOI: 10.11844/cjcb.2015.02.0281

NID1{ 3 A D EFEMHOVCAR-3ZELL B X
S FHLHEI R 5

5’—(@@1,2 9&%%1,2 Exy 1,2 E )7&]((1,2 %%%1,2 ? i 1,2 rlfsl'?_*z‘:j‘alj
MR K

("EREER} R MM 5 5 5 TR S 300 ==, H PR 400016,
TH KRR RS 55 DR 5 5 Mg i 5, LR 400016)

EE:S Nidogen-1(NID1)Z #1 & I —AMELIP LB 5 WiAR &4, AR § AR LA £
BT AW F A, B AMERT T ERXINRNIDIA AT £ I8 08 ZAOVCAR-3, Az KA X
Jr 52 3o A= Transwell i 4% 012 42 52 o460 4| L 49 iE A5 12 22 48 ), 728 i 32 222 PCRA= Western blot
e 4m A P b R 18] Bt 454K (epithelial-mesenchymal transition, EMT)48 % & & #= ERK/MAPK# #4-%&
G EAER, 4R T, HER@ICAL, #4213 KA NID14) OVCAR-3 2 it 2 R R A A48 7
W EAS AR 2R ) A RIGIR. R F R @I R e, 452 3L R ANID149OVCAR-3
0 it 209 R sm ARSI, B R tm e AR & 4 F E-cadherin& A TR, 18] 28047 & 5T (£.4% Vimen-
tinf= N-cadherin)f= EMT#8 % 4% 5% B -F Twist-2 & ik _Eif. sbol, 4552 i3 & & NID149) OVCAR-3 28
F ERK1/269 BB K-TF &, £ ERK/MAPKGE 3469 #7471 U0126F i ERK 1/2 49 B0 K-F & S
E-cadherin. Vimentin. N-cadherinfe Twist-2& A 7K b BLi# 45, X szt F IR NID1 T 4638 3T
7% ERK/MAPKGE 54T 3 97 £ J% 4m R 69 EMT3 A2, i f 38 32 212 224545 69 6

XHEA NIDL; B8, %, (228, EMT

Study of NID1-promoted Migration and Invasion and Its Molecular
Mechanism in Ovarian Cancer Cell OVCAR-3
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('Department of Biochemistry and Molecular Biology, Chonggqing Medical University, Chongqing 400016, China;
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Abstract Nidogen-1 (NID1) is found to be a novel candidate diagnostic biomarker of ovarian cancer in
our previous study, but its role in the development of ovarian cancer is unclear. In this study, we firstly established
the OVCAR-3 monoclone with stable ectopic expression of NID1, and then assessed its migratory and invasive
abilities by wound healing assay, Transwell migration and invasion assays. Subsequently, we utilized quantitative
RT-PCR and Western blot to detect proteins relating to epithelial-mesenchymal transition (EMT) and ERK/MAPK
signaling pathway in the NID1-overexpressed OVCAR-3 cells. The results showed that NID1-overexpressed
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OVCAR-3 cells exhibited significantly greater motility and invasiveness comparing with those of the control group;

NID1 overexpression also led to the enhanced EMT phenotype, including the fibroblastic morphology, the reduc-

tion of the epithelial marker E-cadherin, the enhancement of mesenchymal markers (Vimentin and N-cadherin)

and the transcription factor Twist-2. Furthermore, the levels of phosphorylated ERK1/2 were increased in NID1-
overexpressed OVCAR-3 cells. After decreasing the ERK1/2 phosphorylation in these cells treated with an MEK

inhibitor, U0126, the expressions of EMT relevant marks were regressed. Taken together, our findings reveal that

NID1 promotes ovarian cancer metastasis, probably through the activation of the ERK/MAPK signaling pathway to

propel EMT.
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Table 1 List of primers used for quantitative PCR analysis

HRNLFE BIWF

Gene name  Primer sequences

NIDI F388: 5'-TTA TCC CCC TCC ATC ACT CA-3'
R539: 5'-CTC TTG CCT TTC TGG TCT GG-3'

CDH1 F764: 5'-TGA AGG TGA CAG AGC CTC TGG AT-3’
RI15: 5-TGG GTG AAT TCG GGC TTG TT-3’

CDH? F1685: 5-ATC AAC CCC ATA CAC CAG CC-3'
R1790: 5'-ACT AAC CCG TCG TTG CTG TT-3'

VIM F1369: 5'-CCAAAC TTT TCC TCC CTG AAC C-3'
R1510: 5'-GTG ATG CTG AGAAGT TTC GTT GA-3'

Twist-2 F1246: 5-TCT CCG TGA TTG CTT GGC TA-3’
R1374: 5'-AGC AGG ATA CAC AGC CAC AC-3'

GAPDH F833: 5'-ACC TGA CCT GCC GTC TAG AA-3’

R1060: 5'-TCC ACC ACC CTG TTG CTG TA-3'

CDHI. CDH2FNVIMZE [X 4 % () & 4 7 ¥ 43 7l J&E-cadherin. N-
cadherinfl Vimentin
CDHI1, CDH2 and VIM genes encoded E-cadherin, N-cadherin and Vi-

mentin, respectively.
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A: & ERT-PCRE: MOVCAR-3-vectorfllOVCAR-3-NID1-MCH4H Jitt FNIDI[FImRNAZK “F, **¥P<0.01; B: Western blot#s #llOVCAR-3-vectorfil

OVCAR-3-NID1-MCHlI g FNID 11 & 17KV, \GAPDH AN & [ .

A: quantitative RT-PCR for NID! in total cell lysates of OVCAR-3-vector and OVCAR-3-NID1-MC cells, **P<0.01; B: Western blot for NID1 in total
cell lysates of OVCAR-3-vector and OVCAR-3-NID1-MC cells. GAPDH served as an internal control of protein loading.
Bl FRELREINENIDIFIOVCAR-3MIRAIEE

Fig.1 Determination of the OVCAR-3 monoclone with stable ectopic expression of NID1
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AEFL. *P<0.05,

A: representative scraping wounds formed by OVCAR-3-vector and OVCAR-3-NID1-MC cells were measured at 0, 2 and 4 days after wounding; B:
migratory cells from OVCAR-3-vector and OVCAR-3-NID1-MC cells were photographed at 100x magnification; C: five fields of migratory cells from
OVCAR-3-vector and OVCAR-3-NID1-MC cells were enumerated; D: invaded cells from OVCAR-3-vector and OVCAR-3-NID1-MC cells were photo-
graphed at 100> magnification; E: five fields of invaded cells from OVCAR-3-vector and OVCAR-3-NID1-MC cells were counted. Scale bars=100 pm.
Means and S.D. were shown from two or three independent experiments performed in duplicates. *P<0.05.
[El2 OVCAR-3-NID1I-MCHBIE#HFRERE IS
Fig.2 Migration and invasion assays of OVCAR-3-NID1-MC cells
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A: 6 R W OVCAR-3-NID1-MC4I it % #5(200%); B: 5& ERT-PCRA% #IJOVCAR-3-vectorflOVCAR-3-NID 1-MCZH il ' E-cadherin. Vimentin.,
N-cadherinF Twist-2[fJmRNA7K . *P<0.05; C: Western blotfll OVCAR-3-vectorfIOVCAR-3-NID 1-MC4il fl ? E-cadherin . Vimentin . N-cadherin .
Twist-2. ERK1/2FIphospho-ERK 1/2[¥1 % [17KF, L\GAPDH NN S & 1.
A: representative views of OVCAR-3-vector and OVCAR-3-NID1-MC cells were photographed at 200x magnification; B: quantitative RT-PCR for
E-cadherin, Vimentin, N-cadherin and Twist-2 in total cell lysates of OVCAR-3-vector and OVCAR-3-NID1-MC cells. *P<0.05; C: Western blot for E-
cadherin, Vimentin, N-cadherin, Twist-2, phospho-ERK1/2 and total ERK1/2 in total cell lysates of OVCAR-3-vector and OVCAR-3-NID1-MC cells.
GAPDH served as an internal control of protein loading.
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Fig.3 The EMT of OVCAR-3-NID1-MC cells
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A: FERRT-PCRAG U011 264 F J5 (FIOVCAR-3-NID 1-MCZH il 1 E-cadherin il Twist-2[fimRNA K-, ¥P<0.05; B: Western bloti Il U01264b 2 J ]
OVCAR-3-NIDI-MC4if{s FFERK1/2. phospho-ERK1/2. E-cadherin. Vimentin. N-cadherinflTwist-2(1J2E [17K°F, L.GAPDH NN S E .

A: quantitative RT-PCR for E-cadherin and Twist-2 in total cell lysates of OVCAR-3-NID1-MC cells after U0126 treatment, *P<0.05; B: Western blot
for E-cadherin, N-cadherin, Vimentin, Twist-2, phospho-ERK1/2 and total ERK1/2 in total cell lysates of OVCAR-3-NID1-MC cells after U0126 treat-

ment. GAPDH served as an internal control of protein loading.
El4 ERK/MAPKEXTOVCAR-3MMAIEMTHFZ A0
Fig.4 ERK/MAPK pathway favored NID1-induced EMT of OVCAR-3
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