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Role of p21 in trophoblast migration and invasion
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[ Abstract]  Objective To explore the role of the p21 gene in the migration and invasion of normal trophoblasts
and the possible associated mechanisms. Methods The p21 gene in trophoblast HTR —8/SVneo was knocked down by
siRNA. Cell proliferation, wound assays, and Transwell invasion assays were used to observe changes in the migration and
invasion of trophoblasts with p21 knockdown. The effects of p21 knockdown on ERK3 and MMP2 expression were also
examined at both mRNA and protein levels by real-time fluorescent quantitative PCR (qPCR) and western blotting. Results
The migration and invasion of trophoblasts with p21 knockdown were significantly reduced, whereas there was no effect on
cell proliferation. The expression of ERK3 and MMP2 was significantly decreased at both mRNA and protein levels.
Conclusions These result indicate that the p21 gene can promote the motility of normal trophoblasts, and this effect is
related to regulation of the expression of ERK3 and MMP2.
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MER IR N, p21 BRI ERREAE BL45 EVT 72N
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#A) p21 B9 siRNA ( F: ACACCUCCUCAUGU
ACAUA, R: UAUGUACAUGAGGAGGUGU; fir 44 M
sip21) X B siRNA DL M 22245 R C ¥l A Sigma-
Aldrich A% ; GAPDH ( GTX627408, 1 :1000) 4 Hi 44
14 ] Genetex ; p53 (sc-126,1:1000) FIALAIE [ Santa
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4067,1:1000) LA}z PARP (#9542 ,1:1000) FIHLIA Y
W Cell Signaling; CellTiter 2 g 1% 146 3R 7] £
B RNA 2 BO ) & DL K B Sk ) &l A
Promega /A ) ; GAPDH . p21 \ERK3 MMP2 1 ) %% 5%
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Table 1 Primer sequence

HIH Gene 5% %) Primer sequence
GAPDH F: 5’ -CCACCCATGGCAAATTCCATGGCA-3’
R: 5’ -TCTAGACGGCAGGTCAGGTCC-3’
)1 F: 5 -GAGGGCAAGTACGAGTGGCAA-3’
P R: 5’ -CTGCGCATTGCTCCGCTAACC-3’
53 F: 5’ -TCCTCCCCAACATCTTATCC-3’
p R: 5’ -GCACAAACACGAACCTCAAA-3’
ERK3 F: 5’ -TGGCAAATCTGGCTCAATTAGA-3’
R: 5’ -ACAGTCCTCCCCACCACTCA-3’
MMP2 F: 5’ -TGGCACCACCGAGGATTATG-3’
R: 5’ -CCACTTCCGGTCATCATCGT-3’
1.2 A&
1.2.1  ZHMIR IR B siRNA B

EH NSERBE S0 HTR8/Svneo 5 A E
B A0 A BeWo 3 BllHERN T3 5% G4 13 (FBS) |
100 U/mL 75 75 £ Al 100 pmol/L £ % Z 1Y RPMI-
1640 (FRifE A= K B R 58 ) kAT 5% G 22
EHEEHAL, SRIGTE 5% CO, 37°C 3R EE &S AE R
BiFR

I G Oligofectamine X} 10 ~ 20 nmol/L
siRNA HEATI0F I % e 5 g4 >R AT WL 28 £l (250 'V,
250 pF,500 Q).

1.2.2  ZHMEIGHE TR AR 2250

20 B3 B S« 4 AN RS R 3 7 )
TR PO D 2 AT 200 L D00 0 IR S .
HTR8/SVneo 4HILL 2.0 x 10° A~/ LI B R 7
24 fUAR IR SR, AlA R R RIS B, 22 3
TR CACIRANM, IMTHIG 5, il S A% AR P i i
RI9K 24 h J5 WS H Tmage J M RIIR AL &5 00

Transwell /INZE A2 28 S5 . 44 18 20 A 4= 28 K6 I 3K
FR Bl X R A U B, DEAT AN R AR R I AT PR
K, 0% 500 pl JC I Ky IR LA N 2] Transwell 1
L= R HTR8/SVneo 4B LL 7.5 x 10* 4~/4L
MR B B R 3R 50 IFRE T = OIA 750 pl JE
MIEEEFRHE, 16 h J5, BT = hay s 3R 5, i
A 10% 64 MG R IR 5L PR 22 E . 24 h
J P VP e [ AR 28 A A L, O 48 b s e 5,
8 UBE X A 28 1 A0 B 1 AT AR 4 A, I AT AN
4
1.2.3  SERFPEOEE - PCR(PCR)

P HES RNA BRI ) 6 1 3 1 199 106 B 4 L
RNA , 4% ]85 2 siaal 300 & Tl Ry Y U B X RNA
17 5% 5%, fdi FH ABI StepOnePlus Real-time PCR
System HEATSEAT G B PCR, S 240 T
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94°C 5 min
94°C 20 s
54°C 20 s 3L 40 B
72°C 20 s
72°C 1 min

i StepOne Software v2. 2.2 43 (¥, il i
2R RS AR Ak A
1.2.4 HEHAENESHT (Western Blot)

Sl RIPA 22 i R 2 P k400 o) 700 ) 45 200
24584, S8 J5 R Bio-Rad N & 8 (1 ik . H
SDS-PAGE 73 B & £ 11 - 56 B8 3] 3 i — 98 & 0 T
b B 5% BSA 7E 4°C T B, 545 —Bire
i NWEE 1.5 h, FH PBS BB Pk 3 K5 5 =
PEER T E 1 h, B PBS vk 3 W, U
GAPHD 1R N2, 1l F Al 27 S 56 D 4k 7510 4 A6
FEIARIL, M Image J X5 1 ED IR 43 B EAT
ER T,

1.3 SitESH

iz J1 SPSS 20. 0 #AF xh 5 96 B4 2E 47 SE o
Bro PR BAEELAFIE £ SrfE2E (2 +5) o ]
Student’ s ¢ KR EATH A ZHF LA, 4 P < 0.05
W, BOA A 2E S BA G R L

2 #HR
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g 3.0 1 1
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:&Q_ -
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*,;?g 2.0 4
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Z 8 154 ®
&<
=1
‘% 1.0 4
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0

HTR-8/Svneo BeWo

Jftl HTR8/SVneo 4l p53 Y2835 K F 4 &, i p21
FIRMEFAL(P < 0.05) , BB IRANME p21 K H
FIEEE A F pS3 M F B E mRNA L (H 5 KF -
AHERTI , 387 1E 8 10 57 40 B 55 e 44 e v 3R R
HAH R R IB K
2.2 {HAEiGIE

KT HRIE p21 fEE SR MG AR
XF p21 1 siRNA (sip21) #£ HTR 40 i b IR T p21
B2 SR IG HEAT 48 h WA M TG 1 2 M. 5 % R
SiIRNA (siCtrl) A FE, FH sip21 40 B A4 20 g 76 4 8 |
T EZERE(P> 0.05,K 2A), PARP E4iiH 1
K0 L5 2 D T 2 ( caspase ) BT EI Yy, Al 4E N
AT bRAER IS . HISRPEER I 3 Ak A T PARP
HZw =y, 25 A p21 A AR A 41 i 55 X R 4 40 i
Z A AR WSS % 22 5% (I 2B) o X Ui B p21 W]
FE T IE H 8 77 A M ) 24 5 R Tl A i 2 5
2.3 ZHAEER

TR p21 X IEH % 37 40 M is Bl s ), i
157 A0 RIIR S 50 ok WL p21 WA, 105 5% 40 i
BRe ik, 2R BN, SXTRAA L, p21 fi
J BRGS0 BRI (181 3,P< 0.05) . Uit
W p21 fesZma IE & P A i i F4 he
2.4 YHRREZE

AT Transwell /NZEAR S WAL p21 wi k)
IEF SRR ZRRE T A8 Ak, S5 R R, 5 X
FHEL , p21 ARG 136 3R A0 M= 22 8 0 3 FRAIK (&
4,P< 0.05) , BB p21 REFZIA IE & 8% F2 ML A9 12 58

P
He JJ o

HTR-8/SVne BeWo

p21

P53

¥ : A:qPCR KZIU4S52R ; B: Western Blot 452, 5 HTR8/SVneo Ml LL#L, * P< 0. 05,
1 IEH#FRHM HTR8/SVneo 5 AZEE LR 41 BeWo H1 p21 Fl p53 fY3Rik
Note. A, Results of qPCR. B, Results of Western Blot. Compared with HTR8/SVneo, * P< 0. 05.
Figure 1 Expression of p21 and p53 in HTR8/SVneo and BeWo cells
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Note. A, Cell viability. B, Expression of PARP in HTR8/SVneo by Western Blot.

Figure 2 Proliferation and apoptosis of HTR8/SVneo
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Figure 3 Change of HTR8/SVneo cell migration
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Figure 4 Change of HTR8/SVneo cell invasion
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p21 AT RE T ERK3/MMP2 {55 [ 14 5K 5 i 2
TR L2 B fE
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p21 | — [—

ERK3 | — —
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Note. A, Results of qPCR. B, Results of Western Blot.

Figure 5 Expression of p21 and ERK3 at mRNA and protein levels
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Note. A, Results of qPCR. B, Results of Western Blot.

Figure 6 Expression of MMP2 at mRNA and protein levels
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