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# . B it RPB5 #AH &% (RPB5-mediating protein, RMP ) %390 3 55 4m i3 7 15 R £ 04 % vé A B3 i i 3 8%
&% 9B (adenosine 5’-monophosphate (AMP)-activated protein kinase, AMPK ) i#l %43 7 & b hAS% 5 Fo B AL B A
YERME, Tk %R F PCR(QRT-PCR) i Aa ) A #r 97 % L i K A 4 4w i FTE-187 5 A 97 £ 9% 4w i & SKOV3,
A2780 #= HO8910 ¥ RMP A H #9 & A, v SKOV3 mfaAf A HF 70 2F %, #) A siRNA 3 KUk SKOV3 1 i F RMP #
Ak, Filid qRT-PCR A I&4E RNAI 20, @ id -FAR 04T ax, 55 3o A il K 40 FLE R IR SR RMP A ik J& 5 SKOV3 4a
RYGIEEE S . B A B TR A G n, i aOk 3R A RMATILR SR RMP Ak U5 SKOV3 40t W & kR T8 &5 49
% AL, Western blot #t — ¥ iE 52 RMP 4% & kR 48 A48 % & & AMPK #= p-AMPK VA% A =% & Bcl-2 4= Bax #) &3k .
SR ROS 3k A0 3% RMP % ik J& 5 SKOV3 4o it 1 ROS /K-F 69 %, 58  RMP /& FTE-187 20 it ¥ 69 & A KT
#1.00+0.13, 7 A2780, HO8910 F= SKOV3 #m ity ¥ ¢4 & iA K -F 4 %) % 1.58+0.19, 1.88+0.17, 2.15+0.10, %X FTE-
187 ¥ kA R F LI, 2R A%t 5 &L (F=72.035, P <0.001) . SKOV3 @it 4 /5, RMP-siR 21 RMP & ik /K
F % 0.86+0.20, % control 41 (2.06+0.11) #= NC-siR 28 (1.92+0.23) 2 F T &, £ 74 %3t %% L (F£=90.220,
P <0.001) o “FHEETRERFRX @AM LR AT, UK RMP T L@t 7] G2/M # FaL i 33097 £ % 4 e 38
FHIE AT, ARBEIP R e, @A R R R B BRI B| SAK RMP & ik )5, SKOV3 28 it 5k o9 & A1k iR .38
%, KEBARGBRRILE S, FHREEKRIEE LB, Western blot 25 F &9, control 284 NC -siR 20 p-AMPK % i 7K -
54 0.75+0.12, 0.77+0.17, &A% RMP &k &, p-AMPK &k K-F 4 1.39+0.33, % control Z174= NC-siR 287 &,
EFA % FEL (F=46.550, P < 0.001) . control Z4= NC-siR 2878 =48 % & & Bax/Bcl-2 e i 5 %] 4 0.55+0.11 F=
0.56 £0.08, Sk RMP %k ikJ)5, Bax/Bcl-2 }effidghnsh 1.57+0.22, £/ HmA %+ FEL (F=62.027, P <0.001) , %
kR AR E], control 2847 NC-siR 2038 3% & 53] 4 100.24% + 8.76% #= 103.07% +7.93%, #4& RMP & & % £ 3%
FEH 295.14%+ 12.10%, 3 & T control Z14= NC-siR 41, £ A %t 5 &L (F=392.708, P < 0.001) ., #i& RMP
FEIP EmmAb P 25 R0k, BUK RMP KA JG 7T VLl ad & A i AL AMPK 38 745 5097 S8 9% 20 IO X AR AE 25 K A A BAL B2
B, HFIPEBE ML G2M BA AR, #EmArh P R0Bm e, Rt AT,
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Abstract: Objective To investigate the effect of the RPB5-mediating protein (RMP) on the proliferation and apoptosis of
ovarian cancer cells and the mechanism of regulating mitochondrial homeostasis and oxidative stress through the AMPK
pathway. Methods The expression of RMP gene in immortalized human fallopian tube epithelial cells FTE-187 and human
ovarian cancer cell lines SKOV3, A2780 and HO8910 was detected by qRT-PCR. Taking SKOV3 cells as the research object, the
expression of RMP in SKOV3 cells was knocked down by specific siRNA, and the RNAI efficiency was verified by gqRT-PCR
method. The effects of knockdown of RMP expression on the proliferation, cycle distribution and apoptosis of SKOV3 cells
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were observed by plate clone formation assay and flow cytometry. Laser confocal microscopy was used to observe the change in
mitochondrial morphology in SKOV3 cells after knockdown of RMP expression. Western blot further confirmed that RMP
regulates the expression of mitochondrial homeostasis-related proteins AMPK and p-AMPK as well as apoptosis proteins Bcl-2
and Bax. Results The expression level of RMP in FTE-187 cells was 1.00 + 0.13, and the expression levels in A2780, HO8910
and SKOV3 cells were 1.58 +0.19, 1.88 + 0.17 and 2.15 + 0.10, respectively, which was significantly higher than that in FTE-187,
the difference was statistically significant (#=72.035, P < 0.001). After transfection of SKOV3 cells, the expression level of RMP
in RMP-siR group was 0.86 + 0.20, which was significantly lower than that in control group (2.06 +0.11) and NC-siR group
(1.92 £0.23), and the difference was statistically significant (#=90.220, P < 0.001). The results of plate clone formation assay
and flow cytometry showed that knockdown of RMP could induce ovarian cancer cell proliferation disorder and promote ovarian
cancer cell apoptosis by causing G2/M phase arrest. It was observed by laser confocal microscopy that after knockdown of RMP
expression, the number of punctate mitochondria in SKOV3 cells increased significantly, and the fragmentation of mitochondria
also increased, resulting in the imbalance of mitochondrial homeostasis. Western blot results showed that the expression levels of
p-AMPK in the control group and NC group were 0.75 +0.12 and 0.77 + 0.17, respectively. After knocking down the expression of
RMP, the expression level of p-AMPK was 1.59 + 0.33, which was higher than that in the control group and NC-siR group, the
difference was statistically significant (F=46.550, P < 0.001). The ratio of apoptosis-related protein Bax/Bcl-2 in the control
group and NC-siR was 0.55+0.11 and 0.56 + 0.08, respectively. After knocking down the expression of RMP, the ratio of Bax/
Bcl-2 was significantly increased to (1.57 +0.22), and the difference was also statistically significant (F=62.027, P < 0.001).
Fluorescence microscope observed that the fluorescence intensity of control group and NC-siR group were 100.24% + 8.76% and
103.07% = 7.93 %, respectively. After knockdown of RMP, the fluorescence intensity was 295.14% =+ 12.10%, which was
significantly higher than that of control group and NC-siR group (F=392.708, P < 0.001). Conclusion RMP was highly
expressed in ovarian cancer cells. Knocking down the expression of RMP can lead to the imbalance of mitochondrial homeostasis
and oxidative stress in ovarian cancer cells by activating the phosphorylated AMPK pathway, and induce ovarian cancer cells to
block in the G2/M phase, thereby inhibiting ovarian cancer cell proliferation and promoting its apoptosis.
Keywords: RMP; AMPK pathway; mitochondrial homeostasis; oxidative stress; ovarian cancer.
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Y12 1 Medium199 5 MCDBI105 5 3% W 55 9%
SKOV3 41 fifl Fi & 1:10 i 4 1L % f McCoy’sSA
W FR WA SR A2780 41 H % 1 ¢ 10 i 40 13 1Y
DMEM H; 7215 9% ; HO8910 4R JH & 1 : 10 iz 4
L& /Y9 RPMI 1640 15 38 W55, A B35 4w
FLAA 100 U/ml 75 5 Z F1 100 wg/ml #E% X, 1
37TCWEBER PRI, FrA B RO EUE K
Wis, 7RSSR
1.3.2  qRT-PCR K I %% 41 ffil & 1 RMP mRNA [
ik BT ECE KA, PBS Y YE 3 Ik
J&, A1 ml Trizol 2 I 2 WRAT J i HAL RS &
JClE PE4F, A 200 w1 &M, =¥ 15s, £ 4%C
12 000 x g 28 F B0 15 min, ¥ B WREER 28
B JCHE PE 45, JMA 500 wl A EE, FRIES,
49C 12 000 x g BLHTHE, H 75ml/dl £ FEPEEDT
W€, JH DEPC KIAEMEDLTE RN P55 RNA, TH 2 w1
RNA FE SRz gl it s sl 6 6 st
— %% cDNA, & W) cDNA 1E 4 14 #E 47 PCR
P, PR ZE K 10 ul, H SYBR® Green Real-
time PCR Master Mix 5 w1, ¢cDNA 1.0 w1, TFiF
51414 02 w1, DEPC /K 3.6 pl; PCRFEF: 95°C
60s; 95°C 10s, 62°C 10s, 72°C 10's, fEH 39 Ik,
4°CI-A7ER s UL GAPDH 1E N S 18, MR B b 4%
By Ce i, KA 2785 MG 0 ik R4S
ZH A0 L v RMP R (387K, PCR 514¥))7 51 :
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5’-CAGAACATCATCCCTGCCTCTACC-3", R: 5’-
TTGAAGTCAGAGGAGACCACCTG-3’.,
1.3.3 MG AN LS B9 McCoy sSA H5 57
FLHi BE siRNA FlI Lipofect AMINE 2000, 5 ¥ %
RA), FEEFHE 20 min 5, IASZFA SKOV3 41
Mify 6 FLbh, BT 37°ClHEEIE S4TSR 6 h,
PE AN LT A 85 SR W S B 10 10 JIG A IS 1Y
Ri FR 4k 2 b5 57 48h, [R5 A BH M 2 3k 844
(NC-siR 41 ) Je=5 FIXTHE (control 41 ) , SR H] qRT-
PCR 7 H AL iR
1.3.4 “PARGEREIE S : ¥ LR 2 siRNA F gt
PRI SKOV3 A FEFN T 6 fLAR, JHHE 40 % %
800~ f /L, B FLINA 2 ml 5720, % & 3 N AL,
BRI ET 37 CHIRR IR PSR, MR 48 h
WL — R AR A AT B, M Z T 50 A2l
TERERT ORGSR, AR, H PBS WEYE 3 1K,
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3BT, BTG WA R
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1:1 000 FsBEUFHY AMPK Fl p-AMPK —#i 4 CHE &
%, TBSTHEEE 3 KIS ANA T = 2 000 Fi ey — P,
FWMFE 1 h, TBST UL 3 K, RIS LA
T, BER USRI
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M, FEEREFEM, H PBS BRI 2 U, JA 200
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TH IR IR 56 R E 30 min, W DCFH-DA TAE
W, H PBS Risvk LARREUE A AN 7 DCFH-DA
JEIMA 200 w1 JEFRE, TERFLARZEES I (485 nm
WA, 525 nm EST) Mo, I ot
B TR,
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Mo % ey kA K qRT-PCR 45 R £ W, RMP 7E
FTE-187 4iiffdHh i 2234 7K F-4 1.00 £ 0.13, A2780,
HO8910 I SKOV3 4l fifg Hft RMP & ik 7K - 53 il 2
1.58+0.19, 1.88+0.17 1 2.15+0.10, # FTE-187
o RMP Rk K% LI, Z2RAFRITFE XL
( F=72.035, P < 0.001) .
22 LA A ERGE  WHE RS
i) SKOV3 ZiMii A THE PGt gy, 458 s, RMP-
siR 41 RMP % ik 7K F 24 0.86 = 0.20, % control 41
(2.06+0.11) FINC-siR 20 (1.92+0.23) .3 FF%,
ERAGFE Y (F=90.220, P < 0.001) .
2.3 B RMP & ik b SKOV3 4m ieL3g 58 4 ) 69 %
e SEMURETE ALSL IR 25 R R, control ZH 4 it 7
BEECH 302.35 £ 19.47 4>, NC-siR 414 g s BN
289.55+23.12 4>, T fik RMP ik 5 B8 T
YA SERETE AR T, L BRIk 128.68 +15.56 1,
MR A S EE X (F=72.947, P < 0.001 ),
2.4  FUKRMP % ik 5} SKOV3 20 it J&8 0 oA &8 =
#9%a NIRRT R 2 R, control 41 GO/G1
9 40 B %% R 62.80%, NC-siR 2H GO/G1 1] 4 Ji %%
H 61.83%, ik RMP %35 J5 GO/G1 I 40 fifd & 3%
Wk 53.81%, —HEILKERARITFEX
(F=35.813, P < 0.001) , control, NC-siR }
RMP-siR 4 S 1 4 il 73 51 b 22.31%, 23.93% 5
20.00%, ZS5TLIFE X (F=7.609, P=0.215) ;
1M control ZH G2/M i 4f ig 4 14.90%, NC-siR 21
G2/M W2 N 14.24%, RMP-siR 20 G2/M 1] 48 fitd
RN A 26.19%, =R LEEREBRIT¥E
X (F=43.615, P < 0.001) . @ fil RMP ik J5 41
MO T2 26.31%, % control HIHT-H (7.36% )
FINC-siR ZH I T-% (10.59% ) WBEWAN, 2258
HET2 8 X (F=69.058, P < 0.001), iX i} B
B RMP 7] L3 5 5142 G2/M 15 B s 5 25 B 59 41
oz mE pER, (e SEEN S A T
2.5 S RMP & ik 3 SKOV3 4o b & AR T &5 6
e UL 1, BOBHR A B T U B4
TR LR, 5 control 41N NC-siR 4 AH L, ik
i RMP £3AJ5, SKOV3 4t i S AR B Lok A B i
W, RRIEE R L, FR R RMP %
== S Y TR LN SN (T

NC-siR

control RMP-siR

1 BHE RMP Fikxt SKOV3 dHaZ ik 250 220

2.6 SR RMP &L st &R fk B R KA EZ G
AMPK #= pAMPK #9 % ik %4  Western blot 553
B, control 41 AMPK fil p-AMPK k7K 4 0.82 +
0.15 1 0.75+£0.12, NC-siR 21 AMPK Fl p-AMPK
F KK K 0.80 +0.20 F110.77 £0.17, & ik RMP
# 3K J5, p-AMPK & ik K °F h 1.39+£033,
control 40 I NC-siR 41 & & T+ &, ZRA XK IT ¥
% X (F=46.550, P < 0.001), Iii AMPK & 1

(0.96+0.28) Fik/K L B A&, E2RTL4
it % & X (F=17.305, P > 0.005) . control £
HTNC-siR 418 T~ 4H 5¢ & 11 Bax/Bel-2 L AH 53 514
0.55+0.11 1 0.56 = 0.08, T fif & RMP % ik Ji7,
Bax/Bel-2 H(H BEHAN N 1.57 2022, =H]2%ER
HYiit#E L (F=62.027, P < 0.001) , #F—3HF
SEREAG RMP 238 1] AR R OP S i 9 1~
2.7 B4R RMP 4k ik st 20 B ) ROS K-F 89 %0k 5%
SR fsE WL i 7, control ZH il NC-siR 2H 72 G55
BE 4% 51 K 100.24% + 8.76% F1 103.07% + 7.93%,
m % RMP J5 SKOV3 4ilig i RELK i ROS, Hiok
SR EE N 295.14% + 12.10%, . 3% %5 T control 41
MINC-siR 4, ZH5A5i#E L (F=392.708, P
< 0.001) .
3 g
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RMP 7€ 98 40 e EMT 9 SR H DL . RMP {2
VR MR 28 . R HLE], 458 £, RMP
T3S NF- k B/CSN2/Snail 38 F& 2 37F -9 20 it 4
A EMT , $E78 RMP Al {E MG 7 iE R ME T Jo (0 75
TEMRERE . XU % " ST T RMP X B #9841
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G2/M A & A BEE ,  2E T 400 1 B9 LR A e kg 5, A
VEOR B AN T, X 5 AT SCERHRGE 1) RMP 7
ZFEE T s LR 45 A —2, Ui RMP A
YRR N 2 S A AR R R

A RMP Fe k0 B S5 A0 i b o | A1 LY
TR EAARHLR BRI ? BT RATE AT
Wit KREWFIERM, 5 40HBE 5 A A 40 i
TG Sk JE ATP B LR, T4k A& 7= ATP
) E A g R MY IR AT LSS T R RMP X
SKOV3 e ki isgm, 2585w, mifk RMP
FiKJG, SKOV3 4t R LRk Bt %, 4
BRI R ALt 2, R @Ik RMP &3k 1] g
MR R TR KM, X5 BIAN % "3R8 A9 #i %
RMP 7] DL 5| 5 9 40 il ) DNA 5145 . F#AR E
20 75 S A A DL RO T R A R R T A5 e A
—%, Ak, RMP E#IEIH 2 S6 i 1(S6K1) Y
LRARIRY), HAERR R TRk TIfE, didrsk
7 R 25l LA 0 i A K A U xR
WE AR ZE R vl g, S T o — 20 U S Ik
RMP i 2 ki R 58 &AL N 32 2 T2 m, A1
1 Western blot F:Aaill T X+ ATP & 1= 8508411 AMPK
K p-AMPK Yk 7K -, 45K, mfik RMP %
K5, p-AMPK kK- T e, Hikomtas U )R
T Y AMPK HH G [ 7 2 R R 2R AR RR 7S 1 o 2
KAFEEAEH N ESEHIA .
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