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QCR2 845 p53 iz ZAbXT SiHa 20 R ER Y J& BIBEL i 14 H

B, E LW

WE Br HRZE - E6ER C BRI E 2(QCR2)
XTE S5 SiHa 4 MRk JE) 19T BEL A A9 52 MR, O 05 A DG AL
Fik WO SiHa 40M, g B AR Ye ol QCR2 siRNA |
control siRNA #7L % SiHa 41, %} QCR2 siRNA £ . control
SiRNA 41, RPN % 25 A4, R qRT-PCR , Western
blot 5] QCR2,p53 mRNA 5 2 [ AH X 2R 35 & 5 i fk P9 e
(PL) Je ARG ANAF Y . B QCR2 siRNA 441U, L& HR FE
50 nmol/L Z & - & I B30 1 7 PS341 + i, 1%y QCR2
siRNA + PS341 20, %3 B QCR2 siRNA ZH 40 fifg LA 45 45 25 3k 7k
(NS) T, 3%} QCR2 siRNA + NS £, Western blot #:Jl] p53
TR AR R 1 5 G e ST SERR R pS3 12 BAbK T, 4
R IO BME TMEL, QCR2 siRNA 4 . control siRNA ZH 5%
PRI KT 80% ;525 H 4, control siRNA 41 H %, QCR2
siRNA #i QCR2 mRNA 52 I AH X R B =B R (P <
0.05),G,/G, diltTHE (P <0.05),S.G,/M (5 HLFEAL (P <
0.05) ;p53 mRNA FAX} FIKEA A L, ZR LG IR
X ;525 4 | control siRNA 4H L35, QCR2 siRNA 41 p53 &
AR 6 35 T8 (P <0.05) ; 525 41 . QCR2 siRNA +
PS341 #H 4L, QCR2 siRNA 21 . QCR2 siRNA + NS 41 p53 &
AT ek B THE (P <0.05) 3 525 A4 . control siRNA £ F
4 ,QCR2 siRNA 4 p53 Z HILBRERFMK (P <0.05), &it
UUER QCR2 nIH% SiHa 41 jd BHIE 7£ G,/G, 1, FLHLHI AT fe
L ps3 FEA S EAREA X,
KEE  HHUE;ZEE - M6 E C R REEE L 2;p53;32
F Ak ; 4t AR A BR
hES%ES R737.33
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TESE E K

AR 2H B 1 25 S AR B ) 7 (trichostatin a,
TSA ) Xof ity 2 e 0 1 B A o S 5 S A P A D B
it R TR G BE DIz B - M (B R C id il I
F 2 (ubiquinol-cytochrome C reductase subunit 2,
QCR2) , HJ& B S 5 v 08 T8 S0 4L 41, 40
QCR2 fENBUR AN Z 58 89U K = kR, it
FUH I HEETTER QCR2 (Y B SiHa AR, #5%
HORHZ A e B J) ST EL 1 FH B AR ML

1 #R5EFEE

1.1 48R ‘B8 SiHa 40 T LI TTARA )
FHEA AT, FEFRAE & 10% JG 4R 13 (1% %L
PL(HHEZ FEHZE) 0 DMEM ¥ 325 bR 400 (37
C,5% CO,) HiFvH,

1.2 73 FEKFNE g EsoOtEAN
QCR2 siRNA ( I"#i%:5'-AUGACUGCCGCAUGUUACG
CACAC-3', Fiif: 5-UGCACAGCUGUGCACGCUAC
GUGC-3") ., QCR2 siRNA2 ( I {i%: 5'-UGCAGCGUG
CGUGCACGCGUGACG-3", Fiif:5'-UGCACGCUGCA
CUAGUGGCUGCAC-3") ,control siRNA JFTk: ( 7R3 2k
FERA W B & A FRA F]) ; Lipofectamine ™
3000 Ag i e iatn) & (AL R FERHLA R 2
Hl) s TRIzol IR F & 300 5 S50 & L SC i 2 e e i
PCR Kzl 7] £ . BCA & & 5k & (£ E Sigma
] ;QCR2, p53 —$i ( 32 [H Santa Cruz 24 A]) ; il
AL BE ( propidium iodide , P1) Y49 (L5t A2 S0 4
PIEARA IR AT ;2 8 - & AR HIF PS341
( 3¢ B Thermo Fisher Scientific 72\ ] ); Pierce
Crosslink IP kit {50 & ( FidCis A= YR A R A
A]) . DMI4000B BN i (FRE kR R A
R\ 7)) ; FACSCanto 1T 3 5K 40 M2 A ( 3€ [ BD 24
Al

1.3 FHi&

1.3.1 a5 g XN SiHa 41,
[ I AL, 2R T 24 FLAR, 40 R 4 E IS 5%
B, S BT 58 R FR 2, T 4% ] Lipofectami-
ne'" 3000 Jg T 14 2 % e 15 W 45 B4, Lipofectami-
ne'™ 3000 # YL F] 5 wl il E Opti-MEM JG IfiL ¥ 1%
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FRHE 100 pl o (A W) , 7 5% BB (QCR2 siRNAL |
QCR2 siRNA2 . control siRNA) 4% 5 wl 1% Opti-MEM
TR FREE 100 pl (B ) ,A K5 B WIRE,
FRIFE 5 min, EE W], AR FUAR T4 A BT R
Ik 1.8 ml, W H M BAUMATR AW, R ds 5
48 h, WAEEE T LS e YL ROR T 3% A AL siRNA,
PrEE UL % siRNA | control siRNA J5URE ) 21 Jitd 43 1)
W QCR2 siRNA 41 control siRNA 41, KL AP
SiHa 435 R as 14, BB E 5 NESL, 2t
s TSR, e IR 2 SR GG M BAYE 4NN, 5%
PSR (% ) = FHPEZ I S EL x 100%
1.3.2 ¢RT-PCR,Western blot # QCR2 mRNA 5
Foatsrkir g HUA HA. control siRNA 4 .
QCR2 siRNA ZHAHML, il A TRIzol 1 ml, 2V 4l
R0 I 300 %5 S AR B cDNA | %5 i 6 B2 A& 2 R e
N IATIRE BB 40 R, 72 CHEMH 5 min, DU
GAPDH AN Z N |2 4“3k 31 mRNA A% £k
i, QCR2 L5174 .5 -TGCACGCATAGCAG-
GCACGTGCAC-3", T i 51 ¥ J¥ %1 . 5'-GTACGTGT-
GACAGTCGTACAACGC-3';GAPDH #5141 741 .
5'-GTGACCGTGAATTCACCGCACGCT-3", F 519
J¥%1. 5'-TGACACGACGTGCACACAGTCGTG-3', FF
HYREE 3 W BCEYE,

BUZS F14H | control siRNA 21 QCR2 siRNA £ 4|
Jit, PBS V&, RIPA 4 Ji 24 i v 24 i, =5 0 AR DT
¥, BCA IR & E . BL40 pg FERVIEA BREG o
¥ ,100 °C/K¥# 5 min, 10 000 r/min &.0> 15 min, &
£ VR, TR 438 R I, 5% I BR Wk & IR
£ 2 h, ITA QCR2 —HT(1: 1 000)4 CHFF LR,
TBTS 3%, AL ET R 1sG —H0(1 = 8 000) H I
P¥E 2 h, TBTS ¥k, BE W, Fluor Chem FC2 A
B Z 5 434, L QCR2/GAPDH JK J¥ i 7
F AR ik i,
1.3.3 Pl &t wmieAH  Has (4. control
siRNA 20 .QCR2 siRNA ZH 41 it , 2 il &5 80% 247
R IR AL, 55 R 3R 2 T Ak R il i, B =
15 ml BO0%,4 C,2500 r/min &> 5 min; Hi ¥
PBS ik, A4 F B0 5 min 100 wl PBS FE: A
1 ml 70% % L1 IR 515754 C1E%E 12 h,2 500
r/min, 2 12 em B> 5 min, T PBS (q‘{f'ﬁéﬂflﬂ@,
FA PI Y49 ( RNaseA 10 pl, 44022 1% 0.5 ml, PI
Yu 25 ), BEE VKA 30 min;300 4 A UE R 55 %
28 A A A
1.3.4 qRT-PCR,Western blot ## p53 mRNA 5 %&

GAast kL ¥ B QCR2 siRNA ZH 400, ) 2E B4R
7K (normal saline, NS) ¥R A it iz 2 — & H B A0
7] PS341, A HE 50 nmol/L i QCR2 siRNA
HANML 4 h, %~ QCR2 siRNA + PS341 41, 5 B
QCR2 siRNA ZH#fi il DA% 6 NS T 4 h,%°h QCR2
siRNA + NS 41,

qRT-PCR 43 51 K Il 25 H 21 | control siRNA £ |
QCR2 siRNA #H p53 mRNA X % k&, #AE
1.3.2, p53 LiE5 19751 .5'-TGCGCGCAACTGCAC
GCGTGCACGC-3', M5 ¥ ¥ %1 . 5'-CGTACGCTG-
CACGCTAGCTGCACGC-3"; GAPDH 75| ¥y ¥ %1 .
5'-GTCGAAAACCACACTGCACCGCGTC-3", F % 51
Y ¥ 5 5'-GTCAACGGGTTTGCACGCTGCAACT-3",
Frf SR E A 3 W, BOFE,

Western blot #; Il 25 F 40 | control siRNA £H .
QCR2 siRNA 4,45 41 .QCR2 siRNA 41 . QCR2 siR-
NA + NS #1 QCR2 siRNA + PS341 4 p53 %& A Xt
Fika, BAER 1302, BEREE E A ps3 —
PL(1:1000)4 CHEF LR, TBTS EHk, InALLE
Pihe 1gG —Hi(1 = 8 000) # M E 2 h, TBTS Uk,
%28 W5, Fluor Chem FC2 % R Ge 44 b7, LA
p53 JRIE(E/ NS GAPDH R B {i 2 7 JL AR 1A % 32
ki,

1.3.5 Sk dkitie £ibn ps3 2 FMK-F I
7S F4H .control siRNA 2 QCR2 siRNA ZH 41 fifd , i I8
Pierce Crosslink IP kit i3 & U6 B F Z R #4E, F
NP-40 Z4fi2% vhif th 244#% ,10 000 r/min B> 15 min
R FIE R E R E 04, Protein A/G B IGHEER &
PBS k% 2 WG AL 50% Protein A/G BiEHHER T
e, PEas 4 CIR% 10 min LUK AEEE 51 45
A5 PN SE I 25 B I . 10 000 r/min B0 15
min F % FIEWE R 0%, 2 Protein A/G 3R
BEER, I QCR2 ,p53 —PL ZE BARFL 500 wl, HEY
4 CHBIRG R, B O WU T UL TE 7= 1), PBS
Ve, M EREZE pP 15 pl, WK IR S min 17
Western blot .

1.4 SHitF4AE K SPSS 19. 0 48844 %5
PEAT T, Uh v 5 FoniH ook, LIBR IR R Jr 22
ST ZREAR R L, Y Levene i3 J7 25 57 B,
DLV PR 2R 7 22 0 LS (EL, DL LSD-¢ 47 W 4 L
B, VAP<0.05 NERAGIT#EX,

2 gR

2.1 ERRHEME YL 48 h, POC BB T W
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%X QCR2 siRNA1 )% 45 F K F QCR2 siRNA2,
B HAE AR siIRNA JEA7 R 22528 . WL 1,

E1 RABRIBETURELYE x200

2.2 QCR2 mRNA 5EQRMEXMFRIEELRR 5%
F14H | control siRNA 41 X4, QCR2 siRNA 4] mRNA
HE X FRIARIE (P <0.05), WK 2,

2.3 RAMBEABESHILE 52 H4. control
siRNA 40 It ¢, QCR2 siRNA 4 G,/G, & LTt
(P<0.01),S.G,/M (5 ELB#EK(P <0.01) . WLEI3,
2.4 £ p53 mRNA 5SEAHEMNREELE

B2 qRT-PCR, Western blot # il QCR2 &%
SE R " P <0.01;45 control siRNA 41 A * P <0. 01

p53 mRNA AHX} KA w4 ] [, 22 o g it
;5254 control siRNA 2 H %, QCR2 siRNA 24
p33 H X RIBEIE (P <0.05) , WK 4,

25 ZApSIEAHEMNKEERE T4,
QCR2 siRNA 4 ,QCR2 siRNA + NS 21 . QCR2 siRNA
+PS341 2 p53 & A X ik &40 R (0,21 +
0.03).(0.82 £0.09),(0.80 +0.10),(0.24 =
0.04), 5254 .QCR2siRNA + PS3414 %%,

E3 SAFAMBARSHEER
A A5 AN SRR 2R TR B 4% 2H AN i SR 0T IR T
HaHA " P <0.01; 5 control siRNA 41 FL#4 .
P <0.01
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QCR2 siRNA # . QCR2 siRNA + NS #1 p53 & (A AH*}
KERTE(P<0.05), WK 5,

4 qRT-PCR,Western blot #ill QCR2 %%
2L H#E . * * P <0.01; 5 control siRNA 20 He4: . # P <0. 01

B 5 Western blot #: il p53 & B RiX
A.Z5F141. B QCR2 siRNA 41;C: QCR2 siRNA + NS 41;D: QCR2
siRNA + PS341 41

26 BRAPS3ZELXEELR A4l control
siRNA 2H . QCR2 siRNA 4 p53 12 Z AL 4> 51 K
(70.58 +8.54)% . (71.03 = 8.62)% . (20.27 %
4.15)% , 5 %5 14 . control siRNA 4 b %%, QCR2
siRNA 21 p53 12 Z AL FE B FEAK (1 = 11. 848, P <
0.001;:=11.864,P <0.001), WK 6,

E6 fREHLTERIEN ps3 ZHMUKTE
1:45 40 ; 2 :control siRNA 41 ; 3:QCR2 siRNA 21

3 itig
BHEEER S ARG R ME . —, B

I R OC T A AL o A o8 4 W1, 20 5 20
i S HA R4 S ATM {538 B TR 3 X
W VIR PERE SR A Y R T IZOmR
B G R KR S R IR, 22 B0 T DL 2 R R
WURARTT R W B GYT 7 = R PR PR 2
HEARR M2 S8, B AR, M
X} B SR S T HLIF 5% 3 A5 TR ik PR E 1] T
IR IR T AR TR )

FZE 7~ RS, 200 ) S0 4 2 DR e A R b e
KAEMNEBEIG Z —, ZRgRP, 5534,
control siRNA 4 HE#¢, QCR2 siRNA 41 QCR2 mRNA
HEARIKEM, AAEE W G,/G, & HFwE, #R
DUER QCR2 R B S50 4l i B 7 G,/ G, 11, AT
IR . Abbaszadeh et al' #F TN A, il 98 441 ffd
P TG R TR s A 1 i 1Y) = 2 J PR 2ok A S T
FRAL /K- 5, ELAEREAR DGR (IR B, QCR2
EERR AR E SR = EEHRE A, A
TRABTZH LIS B A i 08 T HAA A e &K iE
— ARG HL A Z2 b b g 4 20 B Bk L, & B
e = ek T AL E PO i B R
i, H 53855 I R FRRAE 2 AT AH OCH: | 18 78 FLEUEAE
it I 2 5 o & A kR AL 25 5
R,

p53 S H AT A A AE 5 ) 12 | d 3 2 A 19
LR WO LAk T D R T 1 S VR T e i) A
B0 R pS3 HE A T L SR B A B
IR HEAT bz T AR AR B i B R
T ZRME A I TR R i
P AT VR ARG AR A A R T AR SRR
- AR RGAE MR R R R EEAEA
IR R BN, 525 4 control siRNA 41 %%,
QCR2 siRNA 4H p53 mRNA 354 & 4= W 781k, 25
FIZ AT, HEN QCR2 Xt p53 B FE/EH , i
PP I ARAE R KO e R AR K, T REZ:
p33 Z % — M I RHA R ik A0 R 1 3Rk i AT
¥, O U UE K HE DN, 2 A 5 AE D BR E SR A0
QCR2 WY[RIBFINAZ 2 - H& FABHAIN§I 7] PS341, 45
IR p53 A RIB AR KA, H7R QCR2 X p53
H 1 FRIA R PR E AT BRAO TR IR B TR
R RAGER R A BRI £ 23 T, iz 5 it —
ARG T B QCR2 X p53 12 RALKFEHIE,
NHZ BAKEBEAR, 256 DL g5 3L, 4k DU 3e 2R
QCR2 WKy 2095 20 Mu B 7€ G/ G, A, FLAE FH AL
Hil S8 ps3 Iz Rk, fEE HE R IEA L, Han
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et al' " BFST R, QCR2 1E 2 Fh A s vh &3k |k
A, A ) 2k 0T 3 TG ps3 RS R IR AT
p21 AR 1 4 ] I BEL i R s R 41 < S 4 A
K xR 25 R S H B A RN,
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QCR2 regulates the cycle arrest effect of pS3 ubiquitination on SiHa cell line
Cheng Hailing, Wang Ning, Cao Qinxue, Huo Huican, Wang Chen
(Dept of Obstetrics and Gynecology, Huaihe Hospital of Henan University, Kaifeng 475000)

Abstract

rest of cervical cancer SiHa cell line, and to explore related mechanisms. Methods

Objective To study the effect of ubiquinol-cytochrome C reductase subunit 2 (QCR2) on cell cycle ar-
The log-phase SiHa cells were
taken, and QCR2 siRNA and control siRNA were transfected into SiHa cells by liposome transfection, which were
set as QCR2 siRNA group and control siRNA group, and untreated cells were set as a blank group. qRT-PCR and
Western blot were used to determine the relative expression of QCR2, p53 mRNA and protein. Propidium iodide
(PI) staining was used to determine cell cycle. The cells in the QCR2 siRNA group were taken, and were inter-
vened with a final concentration of 50 nmol/L ubiquitin-proteasome inhibitor PS341as the QCR2 siRNA + PS341
group. In addition, the cells in the QCR2 siRNA group were intervened with the same amount of normal saline
(NS) and set as the QCR2 siRNA + NS group. Western blot was used to determine the relative expression of p53
Observed

under a fluorescence microscope, the transfection efficiency of QCR2 siRNA group and control siRNA group were

protein. The immunoprecipitation test was used to determine the level of p53 ubiquitination. Results

both >80% . Compared with the blank group and control siRNA group, the relative expression of QCR2 mRNA
and protein in the QCR2 siRNA group decreased (P <0.05), the proportion of G,/G, increased (P <0.05), and
the proportion of S, G,/M decreased (P <0.05). There was no significant difference in the relative expression of
p53 mRNA between the groups. Compared with the blank group and control siRNA group, the relative expression of
p53 protein in the QCR2 siRNA group increased (P <0.05). Compared with the blank group and QCR2 siRNA +
PS341 group, the relative expression of p53 protein in the QCR2 siRNA group and QCR2 siRNA + NS group in-
creased (P <0.05). Compared with the blank group and control siRNA group, the degree of p53 ubiquitination in
the QCR2 siRNA group was reduced (P <0.05). Conclusion Silencing QCR2 can block SiHa cells in G,/G,
phase. Its mechanism may be related to the inhibition of p53 ubiquitination and the increase of its protein expression.

Key words cervical cancer; ubiquinol-cytochrome C reductase subunit 2; p53; ubiquitination; cell cycle arrest



