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Transcriptional positive coactivator 4 is involved in senescence of rat bone marrow-

derived mesenchymal stem cells
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[ Abstract | Objective  To investigate the potential role of transcriptional positive coactivator 4 (PC4)
in the senescence of rat bone marrow-derived mesenchymal stem cells (MSCs). Methods
PC4 in MSCs was detected by RT-PCR and Western blotting. After the downregulation of PC4 expression by

sequence specific siRNA | the proliferation of MSCs was assayed by CCK-8 and the senescence of MSCs was

The expression of

characterized by beta-galactosidase staining. Results  After long-term in vitro culture, MSCs underwent repli-
cative senescence and the expression of PC4 was significantly decreased. Downregulation of PC4 expression by

RNA interference significantly inhibited the proliferation of MSCs and resulted in cellular senescence. Conclu-

sion  Transcriptional positive coactivator 4 may play a modulatory role in the proliferation and senescence of

rat bone marrow-derived MSCs.
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1.1 ZEshihfe £ 2XA

4 JE % SPF 44 SD KB 3 H, MEREA ), A BT (70 £10) g,
HIEE =428 Ry S g ) b $2 ik, DMEM/FI2 355708, if
A% (FBS), SA-B-Gal Staining Kit ( Cell Signaling, USA),
ReverTra Dash™ RT-PCR Kit( Toyobo, Japan) , T-PER %& |- Z4fi#
W& ( Pierce, USA), Lipofectamine2000 ( Invitrogen, USA ), Cell
Couting Kit-8 ( Dojindo, Japan) , PC4 HU 4, B-actin #i {4 ( Santa
Cruz, USA),CD14 .CD34 .CD45 ,CD73 ,CD90 ,CD105 #i{&(BD,
USA) ,siRNA J741 i F I B4 Rl A .
1.2 mpes i s A

SR FHAS 2 BT N7 19 MSCs (RSP IR 10 J5 1 AR U B
B 4> B B 3% MSCs JR% ™ . e IER E A BF 5 % 40 B 1%
FrH) MSCs RY3EFE TG VEFIR AR SHEAT TR . MBER IR Y
MSCs TFif, 43 24 80% EAT AL AR, T 0. 25% Jig 2 11 i 1
b, B %l 1.0 x 10°/ml, 30 Ky MSCs 575 1 4%, ARk 75 4 4
A EGAE T E
1.3 miex® B-FilbFaeie

%2R SA-B-Gal Staining Kit $##4F J7 B s 4, MSCs, 7£ 37 C TG
COL 4 TR 17, P58 3] B A i Ee, B AL 4k 500 4~
AN, A PR A Y T 0 L, SRR EE A 3 K
1.4 RT-PCR #m) PC4 mRNA #9 & ik

MSCs i A v gk O AR 5 10,28 15 AR, 25 25 AX,
JH Trizol $2¢ BEUE WY 45 28 B 43 53] 2 JUEL RNA, 396 e 5% Sz vy >R
ReverTra Dash™ RT-PCR Kit # #:{E 2 B 617, PC4 5| 9))F %)
F3#:5-ACCAAGCTTTCTTCGAGCT CTTCAGGCAGTG-3", it
5'-ATCGGATCCATCA GCTTTCTTACTGCGTCATCT-3", ;=4 i
33340 bp; GAPDH 2| )% 9] - i : 5'-GCAAGTTCA ACGGCA-
CAGTCA-3", Fii#:5'-TCACCCCATTTGATGT TAGCG-3',7=¥
B4 106 bp, PCR J i 240 94 °C 5 min;94 C 30 5,55 C
305,72 °C 1 min, 34 30 ME¥;72 C 5 min, N = Y1E
1. 5% B EBERE AT HLIK , FI Bio-Rad BERE MR R 50 R A &
L SR E A 3 IR
1.5 Western blot # | PC4 & & 49 & &

MSCs AAHCI F, 1] T-PER $2 FRULEA 520 BR300 2 B R
B B AR EAL S 8 A OISR 2 x SDS F AR i
TR, BK &S min AE M, B 20 wl AR AR W (50 ng) 47
SDS-2 P 975 I e 5 52 (5% FRJZ e RN 12% 43 85 J6¢ ) B Uk, Bio-
Rad 2 F55EI{CH 5 H H # 2 PVDF Ji5 ( Millipore, USA), 5%
JBiRE WKy 37 C P 1 h 5, IMA —¥HT PC4 (1:500) J B-actin
(1:10 000) ,4 CHER,SIRPERE 3 1K, 10 min/ K, Sl A HRP #5
ETHi(1:1 500) ,37 CHRERNMEE 1 h J5, P 3 ¥,20 min/¥K,
J ECL %5610 G 22 52 5 5, Bio-Rad BEE AR 7 48 K 4
KA, iR 3 Ik,
1.6 RNA F#H4p4) PC4 K B 6y &k

S5 3CHRL 6 ] fL A5 i PC4 5 521k siRNA 751 1E X 5%,

5"-ACAGAGCAGCAGCAGCAGATT-3', | ¥ %k, 5'-UCUGCUGC-
UGCUGCUCUGUTT-3"; 4 S MR X IR siRNA 951« 1E 46,
5"-UUCUCCGAACGU GUCACGUTT-3', 2 ¥ %k, 5'-ACGUGA-
CACGUU CGGAGAATT-3", W& kit Yufr) MSCs K725 |9 % IR 4H .
HEHL MSCs 55 4 f0FE10E 6 L4k, 1.0 x 10°/ml, 2 ml/ 4L, F541
K2 50% 1§ R il Lipofectamine2000 $2 it i5d W] 5 #2440 BR 4%
YU siRNA  HE YL 5 48 h 2L MSCs B4 i 3 Western blot 61
PCA SRR
1.7 CCK-8 X 7 &4 MSCs 34 78 & AL

MSCs 358 52565 % i Cell Couting Kit-8 +42 I8 138 W] - 4 TR ik
1o PEHUMSCs 55 4 AU G, B A% 2.5 x 10%/ml 41 g &%
&, e 96 FLAR,200 pl/fL, 3% 6 ANE L, T 37 °C,5% CO, I
FirhE53% 6 d, H Bio-Rad BipR{N A5 24 h U 1 YW (R, 23
AR LR . siRNA B yu[F] I, X B8 352 25 9 ) 8 20 i BH 1
WE4L, 5% 24 h AL IF WAL A0, 12 R 96 FLAR, 1.0 x 10* /4L,
#3406 L, BT 37 °C,5% CO, A 8535 3 d, 43 B Il
PG 24 48 .72 h TR AR
1.8 %itsam

THRFRILL & 25 7R, R SPSS 16. 0 Feit ik 17 0y 2
G307 o

2 HR

2.1 MSCswip@itihbihe

555 4% MSCs /K 2k, Wil 1 B, 565 0 ~ 1 K Jek MSCs
AR BRI, A 1 ~ 4 ROE GG BRI X BAE K, 55 4 ~ 6
RIS AR 97 5 0o A IAG I 45 SR WL 55 5 1R
MSCs {ik 5615 CD14 .CD34 .CD45 , 5315 CD73 .CD90 .CD105, [H
PEFRNLER 1, LIRS RFWISE 5 48 MSCs 58K B A BT i g
M EEA A MRt

25

0 ] P 3 4 5 6
A ] (/)
B1 %54 MSCs 4K

&1 RAEMALENE S K MSCs BERBLER(n=3,(x£5)% ]

MSCs A& PRPER
CD14 0.73£0.12
CD34 0.89 £0.08
CD45 1.83£0.06
CD73 98.34 0. 96
CD90 96.98 =1.17
CD105 97.37£1.25
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2.2 PC4 Rk 5 MSCs thIMER 69 £ 7 ! 2 ’
PR AN S 1) MSCs 5301 3 32 Hy 1 27 2 40 MU RE £ T 400 P S - A . e
(B 2A) KIS IR MSCs T A2 AT B A 548 15 18 BMMMP_
YIRS AT AN (6 2B) | 3 45 25 LA RO K ®
B4 R T A0 (1 2C) L FL - FUAEF I U (5 52 144 ( 250 o ras i
2D) AR MSCs £ RSN K W6 2 4 PR 2 1 AN HLSE 5 . Lol =it
BB PCA PRI 5 MSCs (RAME i BEAH X, 524 5
RN 15 AL MSCs #H LA, 55 25 48 MSCs PC4 7 mRNA F1E H _ 1.5}
K325 5 E WG (2 2B F, 322, P <0.01) , #75% PCA 3t 2
B[S 15 T MSCs (RSMMBRIBEL I Y2 o 7. Lo
0.5
0

GAPDH(106bp)— e dl ﬂ Bractin(42x10°)— S——— e |

A~D. @4 B B ILE MSCs % A % %4 E: RT-PCR 4 £
F;F:Western blot #m Z5%  A. % 5 X MSCs;B: % 15 4X, MSCs;
C:% 25 X MSCs;D: % 25 X MSCsB-¥ L35 £ ;1 ~3: 5 5
H % 5 K MSCs . % 15 4 MSCs, % 25 4%, MSCs

2 MSCs K SMES R PC4 RIZHIH M

&2 MSCs 2% PC4 mRNA FIE B HIBEXRIX(n =3 5 £5)

MSCs {8 PC4 mRNA / GAPDH PC4 %[ / B-actin
%5 48 0.613 £0.037 0.337 £0.041
#1544 0.689 £0.028 0.381 £0.045
9525 14 0.309 £0.019 @ 0.126 £0.036

a:P<0.01,5 MSCs % 5 K. % 15 Kbk

2.3 RNA F k49 PC4 K& xf MSCs 3§ 54 49 %

MSCs 2852t R AN 7 2 L AR, PCA LN 323K T 34, B
PC4 93235 KF- AT BE 5 MSCs (AR APEFLA %, itk — L BF 5
PC4 RiK4E MSCs 498 T AR AT, AR AL 2245 Ui PCA ¢
Stk siRNA JRBI BRI FE L5 5 10 MSCs , 1 i 1% 5 I 9 3R 3%,
i MSCs BEFEH A . Western blot 255K 1], PCA 4 574
siRNA JF31 5598 MSCs Ji5 48 h, 1% 45 P 9 335 RE S 1l A A0 1)
il (I 3A) s YT S0 45 R R, RNA THR4145 0 96 £LAR 24 h,
48 h A1 72 h Bl 4 OD {45 1 25 A% 25 00 IR0 BA 4 X 1
41(E3B,P<0.01) , BiW] RNA T-4L41 MSCs By 58 32 F M ,
P78 PCA AT RELE MSCs JEFE A A4

48
HTE] (¢/h )

A PC4 4% 5P siRNA %5 4 48 h Western blot #2521 ~3: 47|
AT B F G AT RNA T840 ;B MSCs ¥ 74 52 1ot 25
R a:P<0.01,5 B ab 48,5 % & 2 B 40 Fe [ bh A B8 40 pL 3R

3 RNA F##l# PC4 =ik xF MSCs 58 ) 55

2.4 TR PC4A L FE s MSCs 209

Y MSCs LRSS 25 AT H B W1 4l i 52 % , B PC4
FPHTE mRNA FEE FKE A 3051 B AR, 3R PCA 93514
WA BB MSCs R B UM, ATHE— 4R RNA T4
5 T PCA L PR 1 3k, LAREE HoxE MSCs 58 & 1 5 .
ZEIL R, 28 PO HRZE AN B S B MSCs 20K 253 — , A K
AR BT, T SIRNA 21 MSCs %% Y J5 48 h TR 25 A H0 I, 3645 40
B B AN T A A (] 4A B LC) o B-FRUME 2
R, siRNA 4156345 24 h BAYER J9(33.7 £3.8) % , i)
48 h PHPEZ A (56.3 +4.9) % 56 YL )5 72 h [HPEZR K (38.7 +
2.4)% @ FAs ORI (5.7 £1.8) % ] FIBIPEXTRELL[ (8.8 =
2.5)% ] (& 4D .E.F.G . H,P<0.05), W\t i PC4 L H
(IR TT7 S MSCs & A 5834, 4878 PC4 [ HETE MSCs &Y
A e R R EE o

3 g

2005 4, Vacanti 28" WF5% & B0, IR A1NEE F2 19 MSCs
A BRI Ay R a5 b A X Se A AR R TR
A T, B-2F UM BTG 242G 0 SRR B o Sk
MSCs [ . MSCs B2 S A W A il e Jeg i) —F
2, ]I R AL Ab 0 3 2 A S e A 1 0 1 TR
P HAT, % T MSCs 522 BIHLH 4 A B, Ksi-
azek 251"V A g MSCs %E 3 1 HL 1 AT B 5 oL 47 4
p33-p21 {55 3& 42 F pl6-pRb {5553 #% 1Y BT , 1k
R4 " S LAY MSCs SR R A BRI, T %
TERAN K EY G A REAF AN . H A, MSCs 1RSME
FRTAIE ) 228U - Z2RALAC T 2 A0 B 3l o4k s 4
U35 R B FROE ) 3 2 5 K W& 2L AR B AW %
b5, BRIy MSCs A 3y A4 e HigH T
PR
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A~C. &85 B RMEIILE 5 K MSCs £ 3 PC4 471 siRNA BWHBAEF T D~H. % 5 K MSCs 36 )5 B-¥ B FH L &

ZR AT ONRAA8 h;B. T R4S )5 48 h;C.siRNA 2045 4 )5 48 h;D. = G af 40 48 h;E: A M aF 4L 4% 4 )5 48 h;
F:siRNA 202545 j5 24 h;G:siRNA 2025 % )5 48 h; H:siRNA 204545 72 h
4 PC4 RiETUEX MSCs F& T2

PC4 J& Tk F L TR0, e 1 Ge Al
Roeder I _E 37 B 7 300 PEAH G USA % )5 rhafifb
ARAR, R 127 DERIELUR Y 5% DNA 58 H, 4 T
I R0 Sl B DR T35 A6 1996 4F, Pan ZE1° ff
R I PC4A BB5 HSSB JE i A4, fEiE SV40 T HiJit
AL B Ff B8 SO NE , 7E SVAO DNA 52 il o 5 v & $5 90 il
A EFEANEH . AR 5T R B, PCA 3 1o il 3
[RI PR s AR R () DNA A i i 82, 3005 DNA RUEE K7 24
B BATHIRPIFE £, PC4 AT RE R — T 40
PSR AL S RE IR, 76 202 T 40 M AR A K A 40 1
SR AR AR MY AR S KR A
REFR K U BE Sl B MSCs , 2K IR /NE S E
AR, 72X A R W2 B b PCA RRFEAIG, it
— R RNA T4 7 40 PC4 3RiK )5, MSCs 3
B BA SR A7 B, B2 FUBE A £ BH P R S 2 1
78 PCA AIREVE N —A> MSCs EM KR, 25T
MSCs S5 FI RS R . PG, HE— R AT
PC4 %} MSCs I i i1 98 #5545 1 5 WL, A 22 2 b 1]
MSCs RSN 57 RCE Fin Il PR 107 F 9 4 A PR S A 3R
S
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