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[HEE] B APFRED/DTHRNA (siRNA) JUERASF FB T80 (hPDLSCs ) YAPEE, WMEYAPH: KPR
JEXTAMSTE IR TR . FiE B EE S siRNAT S LR K Lipofectamine™ 200041 B J«hPDLSCs, &
FHSEI 9668 i S O BEEE Y (RT-PCR ) . Western bloti 45 L 5 Y APFEIA K, A MO BA TR S PEAS It
& (CCK-8) KiillsiRNATE ARSI ThPDLSCsH 5 AE 1 (50, it 2 20 A SCAG: 0 40 i Fo 0 R i 1 i 254k . R
SPSS 19.08K X B lm A 7Ab 3, P<0.05 2= A G L. R TE4 Y448 h/ShPDLSCs/YY AP mRNAFIE
FIZKFBLR AR (P<0.001) , YAPHEFIRBKVEANMEIHE Y48 72 W LR &2 5, RYISIRNATT LUFFEEA AL
HAMH Y AP R IR ;. CCK-8IGFR G 1 5 9045 5 (i s 4 R34 FR VG R 32 B 5 DTBRY AP KL 5 200 it Ve 0 2 e S0 0 1
IR 240 B R SRS D 45 SR SR A B SR R AR B, G SIS L BN 22 (P<0.01) , G4 A L 51 B g o />
(P<0.05) . &5t sIRNATTERYAPFE[R ShPDLSCsHAGHIE PR, AHMIIA TR I B, A A i B 431 & Az ek
5 YAPHEDR AT LA hPDLSCs 45 S T
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Effects of YAP-small interfering RNA on the proliferation and apoptosis of human periodontal ligament stem cells
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[Abstract]  Objective To investigate the effects of small interfering RNA (siRNA) targeting YAP on the proliferation
and apoptosis of human periodontal ligament stem cells (hPDLSCs). Methods Synthesized sequences of siRNA were trans-
fected into hPDLSCs by Lipofectamine™ 2000. The expression of YAP was identified by using real-time quantitative reverse
transcription-polymerase chain reaction (RT-PCR) and Western blot analysis. Proliferation activity was detected by using
cell counting kit-8 (CCK-8). Changes in the cell cycle and apoptosis rate were detected by using flow cytometry. Results
were analyzed by using SPSS 19.0, and P<0.05 was considered statistically significant. Results Expression of YAP mRNA
and protein were significantly downregulated after 48 h of transfection (P<0.001). No obvious difference was found in the
expression levels of YAP protein between 48 and 72 h, thus indicating that siRNA could inhibit the expression of YAP
persistently and effectively. Proliferation activity was inhibited, and apoptosis rate was increased. Cell cycle was changed

as the proportion of G, and S phases increased (£<0.01) and G, phase decreased (P<0.05). Conclusion Knocking down

YAP gene by siRNA could inhibit proliferation activity,
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induce apoptosis, and change the cell cycle of hPDLSCs.
Thus, YAP could regulate the proliferation and apoptosis
of hPDLSCs.
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FJAERE— BRI RS, fFIE—KRD
iy BA A R BN 22 ) 24k v RE A% 2 JE T 4
Jifd ( periodontal ligament stem cells, PDLSCs) [, ¢
A FAL FAMEEY AT o RV
AL S PDLS Cs e —J 445 2 J] 2 4 sy 25 -t A ik
PUB R A CHEANM, SRTT, ¢ T PDLSCsiiE Z it
FEATHAE TR B, Anfe] SRR AT K I 5K
P HE A 15 T U s PDLSCsAYIEFE /)
ez Z MR R, AFEHLURNE , EE AR
RYEIREFER, YAPHE HJEHippofF 5l i — ik
HUOER TR G, YAPYE N —Fh LR s 2R3
T PR TR 4ERE T 40 8 3% 308 M oAby Thi i B
TR, FHTPDLSCsAE . ML L] i A a4
AL 1 2 WL Y APXTPDLSCsi 5 431k H A7 8 %
TPAE ARG 59T o ARSI UBFSE /N TH
RNA ( small interfering RNA, siRNA ) JiERYAPSE
FXF A R T20f ( human periodontal ligament
stem cells, hPDLSCs ) 458 DL S AT 1520, Shyidk
— T Y APXThPDLSCs 14 145 545 K4l

1 #RFFE

1.1 EEME

hPDLSCs (PREIZAAE) , KA-iiE (fetal bo-
vine serum, FBS) Ffla-MEMZAR: 3 ( HyClone
Awl, %), Opti-MEM ( GibcoAT], EH)
RNAiso Plus RNAFEPUAT S % il fl & . SYBR
Premix Ex Taq ( TAKARAZNHE], HA ) , RIPA%
it (dtiiSolarbioNH] ) , YAPZ wpEdiiA (Cell
Signaling Technology/yFl, 5[ ) , HRPHRICILE
PiflgG (JacksonAH], E[E) , BCAHEHE &I
& B A A S PR TR & (R A R
YIWFSEIT), A TR & (cell counting
kit-8, CCK-8) ( HARM=AH) , 5I1¥&HR ( Lifg
HrAEARAR) .
1.2 SEEsrad

S MHATT . siRNA-1, siRNA-2, siRNA-34:
i YAP-siRNAYEFT i ; NCZ . ARk
SIRNAVEA T 115 25 FAXtIRZH . AN [ FH R A 2
AT T, YAP-siRNABKIEFFI AN F . siRNA-1:
5’-GCAUCUUCGACAGUCUUCUTT-3’; siRNA-2:
5’-GGUGAUACUAUCAACCAAATT-3’; siRNA-3:
5’-CUGCCACCAAGCUAGAUAATT-3", JE¥E5t
41k 5°-UUAUCUAGCUUGGUGGCAGTT-3",
1.3 hPDLSCsHR; 7 M ik e

hPDLSCs}5 57 /51 WL 3Cik[5-6], FH &4 10%FBS

o-MEMIEFERAEST °C . 5%CO, 1 F:4 o BLk:
e, MARHH, BOSEAE KA hPDLSCs 41 il LA 15
FLLSx 103 MEM TofLE oM, FRAliZ60%ml &
B}, K HLipofectamine™2000f8 /i {A%% J4siRNA ,
SIRNAZIKF 50 nmol- L, $ R SZI 43 2H I AN
[FIAEBUAFISIRNATR G, B3N L, Sl
FEH i FHOpti-MEM LI IE K5 953, 6 hJm B ol &
FLRE TR AR B 55
1.4 W SEREEEENY. (reverse transcription-polyme-
rase chain reaction, RT-PCR ) #:iYAP mRNA

FHESSIN

YL 48 hINEEANAE, RNAiso Plusif il HEHAn
A RNA, RNAV A4l 28 35 46 I 5 336 5% 5% Ry
cDNA, ffi ¥ F S I1YP 900 Y APEE R 4T R &
FitHE 52 ( polymerase chain reaction, PCR) 474,
RT-PCRIIV 2 BEH . 95 CHIAETES min, 95 C7F
P£30's, 56 CiBK30s, 72 CEM30s, FH45EHR
J&, 72 CAARIEMS min, KFHRoche LightCycler®
480 Il LA 2 SPCRARSE, X4 41YAP mRNA
FIR TN E T, LR E R 3IR,

H S YAP B 17508 . 5°-AATGACG-
ACCAATAGCTCAGATCC-3", FiEsI¥Fsh .
5’-CACTGTAGCTGCTCATGCTYAGTCC-3’; NZ:
Hm s = BRI N AU ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH ) FIifg|¥F45 . 5-AG-
AAGGCTGGGGCTCAT7ITITIG-3", R ¥4
H: 5°-AGGGGCCATCCACAGTCTTC-3’,

1.5 Western blotk il Y APZE [ Y ik

Iy SERE Y48 | 72 hE B AN, RIPAZY
fRRIEIUR R, —MWEER ( bicinchoninic acid,
BCA ) e B AW . AL EAEE 25 g,
8T 10% |+ e JEfieh PR A - 2R DN I IR R BE A FELUK. ( so-
dium dodecyl sulfate polyacrylamide gelelectrophoresis,
SDS-PAGE ) #8150 85, HIKS O HiE R 2 5
3. M5 ( polyvinylidene fluoride, PVDF ) Jii, 5%
JBERE ks =R A2 he IMARBLAYAP—HT (1
1 0007 K ) 4 CHFF IR, TBSTEERL, Mt
IgG (115 000k ) ERIFE1 h, /G4 TBSTR
SRR, HRAE RO, WA
1.6 CCK-8ifil £ frIhPDLSCsH4 7 g

AL LR LS 00042 96 LG FRtl b, 17
A 2460%Rl 4}, SR Lipofectamine™2000/5 Ji
IRHEYLSIRNA, siRNAZYKE H50 nmol- L, SE5G 4
AN E AL, FIECCK-8IRF i BifE, %
Bal, 20 30 4. 5 drlaE490 nmif & T ALK
S, HAEMA TES . LRERIR,
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1.7 N4 f RS I hPDLS Cs 4 it i 1 K g 1
L Y72 hE, JH0.25%REHE L, PBSIEYE
200, B0 IE . RN E TR I 15 B P A
ABEIAT, AR AR TR R,
Y ML Y72 WS UEA T A0SR BRI, R AR 257 0%
CPE A R 1 R A SRS 43
1.8 Giif2Ehb s
SKFHSPSS 1908 A T4t 2400 #r, TR TEk
FABEEAREZETOR, ZHARBSECE AR R 2%
3T, BP<0.05NERAH G,

2 £ER

2.1 YAP-siRNATHCRE M E
XFRT-PCREZSFE AT AR o #r, 25 FI6 R
HENCHY M YAP mRNAFR A EZFAHE (P>
0.05) ; siRNA-1/siRNA-2ZHYAP mRNAZ A i
FREAL (P<0.001) , 430llBE ZNCHL19.49%+
5.43%. 20.49%+7.34%; siRNA-3ZH ik 1 i
FEA (P<0.01) (&1) . Western blotks il 25 5 i
N, YAPEFIRIEAK T 5 mRNARK IS RE5 IR —
B, FHEEAY48 . 72 hFi B [a] s =22 [ R AT
25, siRNA-1 M siRNA-2Z Y AP 15 0 & 1
ik CEI2) o DL EZEREN, ARSI rikitasiRNA
TP F A AT LA e 85T 4 S M TR Y AP R
2.2 YAP-siRNAXThPDLSCsHiH )51
CCK-8Z5 R, 525 P B4 ANCAIAH L,
EEULIS2 d sIRNA-VIGFIE M IF U A B B REAIL (P<
0.05) , 5YLf53. 4 d siRNA-1 5 siRNA-24H 21 14
BTG ME B AR (P<0.001) , 25540 b 7 ik
APt (P<0.01) , XAl HES siRNAFE B H A
BRAT S, M Al L, YAPEEDN TR o 40 i A 1 i
FEVINE , I EL P A A A E — o B 1] Y AT LA

AT
®1.2F

&1 ol
®i
-3;50.8'
z.0.6F
a4
£0.4F

[a W)
2.2}
)

2R NCZH siIRNA-141siRNA—24] siRNA-341
El 1 RT-PCRAZMYAP mRNAR) L
Fig 1 Expression of YAP mRNA detected by RT-PCR

Z3

- oy
XTHRZH NCZ siRNA-14 siRNA-24 siRNA-3%H
w .~ - - .

GAPDIT - S . a—

OF T ——
- —

GADPDIT commmmmss S e eamm—— —

b BO4E48h; R BEUYRT2 he
& 2 Western blothil Y APHE H 19 ik

Fig 2 Expression of YAP protein detected by Western blot

[ - ZpRtELL —e— NCZ
7.5} —— SiRNA-14H —a— SIRNA-24

1 2 3 4 5
fifa]/d
B3 YR RO

Fig 3 Absorbance value of each group

2.3 YAP-siRNAXThPDLSCsIE T[540

FreRETE (B3) . AN T L 4
10* 10* 10*
Q2 Q1 Q2 QI Q2 QI
0.47% 7.88% 0.47% 21.39% 0.79% 10.94%

104

1'00

7i: NCHl; 1. siRNA-14; 47: siRNA-241. Q1: BRI T-4iif; Q2. JRFEANMI; Q3: IEW 4NN Q4: AT 4M.
4 AU TR
Fig 4 Apoptosis rate of each group
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DI ESE R R IISiRNA-1, siRNA-24YAP 4L
R AT . ERGX 241 I, NCAL
X RRZH A TR 25206 . NC4H . siRNA-14H . siRNA-2
2 A A T 50 5 5.84%+0.45% . 9.38%=+
0.62%. 6.55%+0.18%, siRNA-1ZH 511220 i
HZ (P<0.001) ; FLMIMIET- 5054 8.24%+
0.45%. 21.95%+1.22%. 12.22%+0.18%, siRNA-1
4 JesiRNA-2Z M PR TR I 3 2 ( P<0.001, P<
0.01) (KEl4) .

2.4 YAP-siRNAXThPDLSCs i J& 1] i) 52 0
hPDLSCs KR4k T AL G /G JH, Wi )
HAME. SNCZHAHL, siRNA-1. siRNA-24H 2 il J&]
oA R AE MUY, G SHAANM L B B3 £ (P<
0.01), MG AN BRI (P<0.01, P<0.05)
(Es5) .
ar

80
ok (N

=7 OsiRNA-141
N .
=
2401
F30f
20 F
10F
0

Gl SW . Gy/MM
s A

Fig 5 Cell cycle distribution of each group
3 itig

hPDLSCs i1 24 A B e U T2 Jiil e 2H 2R 1) it
TRTANM, B 7E LR IR 5 0 28 R L2 0 B A TR 41
2UB A P E EEAEHTY, FRALHA B SR
PR E RS, BRI S ik o A R (AN [
YA LA A2 MRS R AL SE RO, B B A 7
SN AN AN, 38 AT S T B b T 4 ) N 4 E R
S R SUE L FAE, T H R RS IMhPDLSCs
BB BT 5 A B

Y AP 1 /& Hippo s 51 % H — it Hoo 8 A
P REA, fFEAEIER AR AT SRT, YAPZ
B FTEADSEESE T H i L F 1 RE, M
MmAE AN A . AdI AT s FRIBYAPS |
FATACAH AN I IG AN, 2O BE PR s RNAT
WY AP FRIEHR B AR T T Al i 2 n1 3 Ak v
fg, I 5 YERE T 4 M RREAH DG 2 ] Oct4 F1Sox2
(IRt B BRARO Y. TSR ST I T Y AP
S S5 T AN SEE R o AE P A i A5
R, S FRIBY AP RE D il #H 20 JEL 1 3 Ak [R] B

W PR AR AN IG5 5 Y APIRIB I8 15 41
ZURES PR RTIARANAE, 7EIEH /NN, YAP
FIRTE/NG F R ATRGI S, YAPRE IR AT DL 3
PR AT AR A M B A3, (R B2 0 A4 4 1)
AR AN 100, FHILREE, YAPYE N —F
FE DRV SR 0 TR T AE 4 e T i B R 8 & ik
DAL EEAEH . I B YAPRIERSE LR S TEAD
FUIFAR, Y AP/TEAD 3 i F AH 5 3% PR 4n Ji A
D1 (cyclin D1 ) SRR M0 -4 MR i 46
0 I 1 e A S T S 78 i R OB

ABFFE A FHsiRNAVTERY AP, CCK-8%5 R i
FNZN A T PEREAG, A K A RS, JF HaX
Tl A A S S A A 5 At ) TG T S5 /5 Y AP-
SIRNAZL 20 e Ji A & A 2078 5 Y AP R T4 )5 4t i
MIPH TR B3 2, X RBIY AP AT LUAT &5 i
hPDLSCs Y3458 S P T A S 034G o G AT S 5
A L3 2 G B E R, YAPS: 5 4t il A 9]
MRAT . BB X9 % BLY APAE N & 4G Sk
ASHARTFEh R R EAER], YAPER B IRIEG,
HAZN A Z i SHAAN A B 2/, X HelaZli Y AP
FE DRI RA T ot A R 0 oA O e R AR Ak . TR
HEDY APTEAS R 4 L ro JHE X 248 ST 30 g il 4 AL
AR . ALY B R TY APREfEhPDLSCs
fG5E . MHIhPDLSCsH T, X nl e AT T4l
192 A2 A T AR AR B o (B Y APRYIR L
HIBATERE, YAPER L LI %MK 2 JFhPDLSCs
HoAh A 2 R AR AT T 2 — 2 Y
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