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Effects of Silencing PELP1/MNAR Expression by RNA Interference on Proliferation and
Cell Cycle of Endometrial Cancer Cells

WAN Jing, LI Xiao-mao™
(Department of Gynecology, The Third Affiliated Hospital, Sun Yat-Sun University, Guangzhou 510630, China)

Abstract; [ Objective] To establish a lentiviral vector based RNA interference expression system targeting PELP1/MNAR to
obtain stable transcript knockdown, and investigate the effect of down-regulation of PELP1/ MNAR on proliferation, cell cycle of
endometrial cancer cell with or without estrogen stimulation, and its mechanisms. [ Methods] The shRNA oligonueleotides targeting to
PELP1/MNAR gene were synthesized and cloned to generate shRNA lentivirus expressive vectors. Endometrial cancer cell Ishikawa
was transfected, and gene silencing effect was determined by real-time PCR and Western blot analysis on the level of mRNA and
protein.  With or without E2 stimulation, the proliferation rate of transfected Ishikawa cells were detected by MTT;  cell cycle were
measured by flow cytometry. The protein expression of the ER target gene c-fos, cyclin D1 were detected by Western blot. [Result]
The RNAI lentivirus expression vector targeting PELP1/MNAR sequence were constructed and the endometrial cancer cell Ishikawa
was transfected successfully. Compared with control, the levels of PELP1/MNAR mRNA and protein in transfected Ishikawa cells were
significantly reduced by 86 and 65%, respectively (P < 0.05). The transfected Ishikawa cells showed a decrease in proliferation
compared with the parental cells and that the effect of PELP1/MNAR down-regulation on cell proliferation was more pronounced when
17B-E2 was added (P < 0.05). The results of flow cytometry showed a clear effect of transfected Ishikawa cells were arrested on the
G0/G1 phase of the cells compared with the control with or without E2 treatment. Transfected Ishikawa cells were reduced sharply in S
phrase, accordingly (P < 0.05). The down-regulation of PELP1/MNAR in Ishikawa cells also reduced expression of the ER target
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gene c-fos, cyclin-D1.  [Conclusion] PELP1/MNAR down-regulation substantially reduced cell proliferation and G1-S cell cycle

progression of Ishikawa cells with or without E2 stimulation. The silencing effect of PELP1/MNAR down regulate the expression of ER

target gene c-fos, cyclin DI.PELP1/MNAR might be a potential therapeutic target for endometrial cancer.
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tamic acid—, leucine-rich protein 1/ modulator of
nongenomic activity of estrogen receptor, PELP1/
MNAR) &Pz kAR 2 Al B s AL A1
TEVE T MECER S2 AR D RE P AP E A I R
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Table 1 Primer sequences for real-time PCR

Gene Sequences

PELP1 sense primer 5'CTCAGTAATGCACGTCTCAGTTCCA3’
antisense primer 5'GAATGCTCCGAAGCCAAGACA3’

B-actin sense primer 5'CAGCCATGTACGTTGCTATCCAGG-3'
antisense primer 5'AGGTCCAGACGCAGGATGGCATG-3'
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NC o B PR X6 Fe i i JE% s 1% 40 BB 4 (Negative
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FAad %, TBST YR 3 W, N —HI=EMRPBFEF 1 h,
TBST kMK 3 Wa b4 &6, A, R
Quantity one B X8 1 4% K BE A 2R 47 2041, H
() 2R 104 AE X 2 3K 7K S-S H IR B 1 SR %
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PIFF G Ja 22 RNAG g A 2SS UFSE B8 i 2ok (1
Ishikawa ZH g ER 23k /K458 i, b o8 G ik 5%
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Fig.1 ERa,ERB,and PELP1/MNAR expression in different endometrial cancer cell lines (x 400)
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JR L Tshikawa I 5 d J5 , WA A HE R RNA,
real - time quantitive PCR £ 3 Ff Ishikawa 4fl Jifg
1 PELP1/MNAR mRNA )31k, DL B-actin /E N
N2, Real-time quantitive PCR #6025 5 W7« #H
X NC 41, KD 20 PELP1 2 [H JTER 3L K ik 86% , 2
S HEA B FEMERE X (P <0.05), i Ishikawa—CON
25 NC AN TE #2257 (P> 0.05,14 2),

TER YL 7 d R RIS A At B B A, S e BRIl
K40 e PELP1/MNAR 2 H A9 £E, 258 8N,
KD 41 40 i PELP1/MNAR %5 [ %% 35 W] W & A%
65%,5 CON 4 M NC gL, 22 7 A B MR
X(P<0.05,K3),

2.3 Bk PELP1/MNAR %t Ishikawa 4 il 1% 58
) 52 i

P20 B ) % e 4SS, SR MTT 32 %% 44t i
WEFERE S HEATRIN AT A B 72 h 5, 5 CON 44
(0.419 £ 0.078) 1 NC 41 (0.375 + 0.03) #H [t ,KD
ZH A IG5 K A= 30 (0.317 £ 0.050) , 2 57 HA i
FMEE X (P <0.05) 1fii CON 01 NC 2H 3858175
ARILHE 255 (P> 0.05)  IMAMERGR IS, =
2H 41 1% A K TR 34 BEAS o o 9 2% 5 3 P CON
21 (0.472 + 0.070) ,NC 41 (0.552 + 0.100) , {H [F] £
I KD 41(0.312 + 0.065 )3 H o ek 12 (1 4), I
RIS T MERCR RS A, 5% B LG, DT
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Relative expression of PELP1 mRNA

B 2 RNAi {24% 3 Ishikawa 482 PELP1/MNAR E &
RNA 7K FERIEIEA
Fig.2 Silencing effect of PELP1/MNAR mRNA
expression in Ishikawa cells after stable transfection with
PELP1/MNAR-RNAi
1)P < 0.05 vs NC and CON group

Ishikawa—KD Ishikawa—-NC Ishikawa—CON

PELP1/MNAR

1.24

0.81
0.6
0.4
0.2

Relative PELP1 protein expression

Ishikawa—KD Ishikawa—NC Ishikawa—CON

B3 RNAi {2453 Ishikawa £ PELP1/MNAR E[F &
BK R ERE R
Fig.3 Silencing effect of PELP1/MNAR protein
expression in Ishikawa cells after stable transfection with
PELP1/MNAR-RNAIi
1)P < 0.05 vs NC and CON group

2.4 B PELP1/MNAR ¥t Ishikawa 2H A1 %t 2
B FE) HA Y 22 i

PN TR LI Y i), SR T = A ik
T2t FE A SEA TAG N (1] 5) . 45 5478 CON 4 Al
NCAH 20 JE 3 3 A R W 8 22 5% (P> 0.05),KD
ZH 20 i I % A A L GO/G L 34 HE461) (53.29 +
3.70) B, S W40t il (26.65 = 1.84) 18/, 5

0.7 1

mno E2
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0.5 I I
. 0.4 n 2 T
< 0.3 I T
0.2
0.1

Ishikawa—KD Ishikawa-NC Ishikawa—CON

B4 MTT &R 3 H48M A NBERER/E 72h 458
ERKFR
Fig.4 Proliferation of each group cells after 72 h with or
without E2 stimulation
1)P < 0.05 vs Ishikawa—NC and Ishikawa—CON (no E2), 2)P<
0.05 vs Ishikawa—NC and Ishikawa—CON (Plus E2)

CON 41 (45.57 + 1.47)(37.2 + 1.86) .NC £ (45.94
+2.43)(34.25 £ 2.10) Ml tL,, 2R EA B EHEE X
(P<0.05) TN AMERCE RIS |3 44000 S BIR Lk
34540 fEAH X T Ishikawa—CON (34.25 + 2.10)
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(31.17 = 4.01) 4L S I HLBIFEAIE (P < 0.05) , V) I
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Iy S H AR A DT 006 40 L P 3 A Sk A o)
Y AN ARG T 3 2% SR
2.5 3t ER T E B RIiEKFR#N
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B N EES Tshikawa 4IHE ER 324K Jif 5 R K SF- 3
KIS AR YR S o 7 R SR S R L, R
I WB J7 ikl ER FFHE c—fos, Cyclin D1 1Y
HEHFRIAKF, KIS Ishikawa—CON Fl Ishikawa—
NC 4 i #H Fb |, Ishikawa—KD 40 i c—fos, Cyclin
D1 K FRE(P<0.05,K6),

3 9 #

T E AR R IO e R LA R —
ATAFR S R AL I L I 2 i Lok, R &
S BEE— I N MECR IR R 52 A S 1A 5
M SR T DA IR A B EE BRI R, (EH R
W ALRT IR AR, A2 AR AT R 7 1E 3
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Fig.5 Cell cycle distribution of three groups detected by flow cytometry analysis
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Fig.6 Effect of PELP1 knockdown on the expression of
ER target genes

1)P < 0.05 vs CON and NC group
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T, B SR Z R AIE A ERa Il ERB YRR
VR, I H I A AR L A DB, o] REAE R
WA g 1 e A e bR AR Y, R AT
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(R ZIRRETCH BAH KM . PELP1 Sl & B2
— PR R 2 RS R, LRt A,
PELP1 YE M #sZ RIL 85 R+, ANLARETE T ER
(Dfe, [RIEE a] LAV Al (4 4% 52 4K 40 ERR |
GR AR M TI6E . fer i) — Ao R B, #E ER
B 7 L IR g8 2 2R 40 i PELPT AR R i3 %
ik, EL7EFLRR IR s i 5 A v R 4 VE S 4 e
SENLT T, TETE P ARk B, PELPL 363K
FEE A, 5 H S5 2 R TR Y
EH—3%,

it — A5 PELPL 1615 NI & A R
FEVER], FAT58 0 T RNAL FoR , A T8 e &
23R RNA (shRNA) , i 5o 5 20 180 5 2k AR N & 3
HFE S R bE R sPiBk PELP1 L RAE B N
I 210 B v 1 SR 3K KK o dl i) Real—time PCR il
Western blot %7 WESE T A4 2 19 12955 B AR RE A5 A
M2 N RS Tshikawa 40P PELP1/MNAR
KPR FEEE , 7 RNA AR AR T HRseR ar L
ik 86% 11 65% , RELRIUEJ5 R 56 (1) I 1| 1 7.

BE1E 07 98 & B, PELP1/MNAR 78 FL IR 5 E2
PR ARG TR R FEEEAER . Vadlamudi 555
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FEAMFRDE, T2 ARG 5 e B2 -S040
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P R AR . e LR A0 M bt 3Rk
PELP1, 588 40 i J& 31 8 4% 25 14 pRb 78 E2 LT
Frekal Bl , N R i A 4 Bl — S5
FH PELP1 237 i 41 B R AR 8 4 (ceyclin-
dependent kinase4, CDK4) 1 CDK2 BY1/E KW,
PELP1 ZEAETE K8 AR IEDR FfhaT, #5845 P
THEH, JF52 M CDK A B R f IR 25, 76 L B 41
I F s 4 S B R AR AR B, A AR FLAR
FEANML MCF-7 v, T PELP1 (9283k 0] Lg%
A0 L FE B AE S L PR A 2k T R FEFRATT IR 5K
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TENBETER, BTt — 27 RN S5
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SZ AR R 3K 04 -5 PO RSS9 200 L v [ A v 23
FLAE ER B0 78 N e 4 i b & 3 e A
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