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Sirt1 {22k S HE 8 JA N5 T4 e pe-rr 2 ALy BL il

LR, T H ERIR K AR R SOR

WE BH TR CBARES 1 (Sintl) X 5RE T R BT 40
JMi ( PDLSCs ) B 434k 4 VR T, 3-8 98 L AT RE 049 43 F L]
Fik A SR IE R K ARIE PDLSCs, WLEE Sirtl 7 1 Fr 40
bR 3K K R AE PDLSCs HEAT BUH 5 5, IR H Sirtl
WBhFR) 1 28 s JE R AE PDLSCs " AY Sirtl , W 2% 4 IiE
PDLSCs FYRLE 431 18 I, Western blot £ Runx2 . £ Btk
NF-kB , ZBEAL FoxO1 il FoxO1 (JFik, &R 44 PDLSCs
W Sirtl 9FRIREEIEH PDLSCs 820 (P <0.01) 5 F A ZEEET]
LA 4AE PDLSCs | Sirtl f93R35; S EUE A LK, BUE
P+ H M H W4 K SE PDLSCs H BSP (1 = 14.045, P <
0.01) Runx2 (¢ =3.349, P <0.01) ,OCN (¢ =7.218,P <
0.01) 1 Osx (1 =4.544, P <0.01) mRNA AYRIXH N, ALP
YL @I (P <0.01) ; R4E PDLSCs BB % S5 FoxO1 (¢ =
8.737,P <0.01) Ml Runx2 (1 =6.152,P <0.01) L858
A 2B E R Sirtl fF KRG, FoxO1 (1 =5.912,P <
0.01) Al Runx2 (¢ =6.277,P <0.01) I F R85 5 S 4
— 140 1 2 ek NF-xB ( F = 184. 033, P <0.01) 1 Z it
1k FoxO1 (F =301. 454 , P <0. 01) A4 2 25 %8 %} FE 20 A0 R B
FHWN WM, &1t LOWibRg Sind AT LLEN X 2Bt
NF-kB Fll FoxO1, TR 3 48 5iE PDLSCs I BUE 731K

KR L OBRALET Sirtl ; SAE R BT 400 ; BB 1k
RESES R781.4+2
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2 JEI B 20 9 ( periodontal ligament stem cells,
PDLSCs) 1E 4 JA 4 A s B rh R i AR
SR, RAE PDLSCs HYHFAE DI RESZ 4, 25 F Jol 28 8
T 1 & PDLSCs AR Y74 A RIXE 7 20 B R e Al
PV SEE 23 T BN M S A 3 WL ast 4B A 1 Y ek 28, A
M- BHERE IR, 25 CWEALRE 1 (Sirtuin 1,
Sirtl ) TEZ2 4L A HLIA T 2 A 7R il i &
LBk, 25 2R A arid B Sicd R BB Y
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FEPH B F L {H Sintl X4 AE PDLSCs E 4
A5 0 B AL 14 R WA C IS 4038, % oEAE
HRAE PDLSCs BH 75 B2 (i B Sirtl J8h 750 2
FEWE [0 M AY Sirtl |, WK Sirtl X 48 5E PDLSCs
B A A R 5 [R]EE AS I SCSRAE &R O (forkhead
box O protein , FoxO ) FIAZ% P #4518 75 I F kB (nucle-
ar factor-kb, NF-xB ) [ 3% ik, B Sirtl 8 #8 & A
PDLSCs A 4rF AL AT LA & B IR 28 T 40 i
()P4 fiE 7 R LA

1 #B5EFEE

1.1 FERXFENFE DMEM HrF 5t iy .
Ha R R R PBS (K HE Gibeco 24 H]) ;1 B 5
ity e 1l L B-H T W IR A | M ZEOK AL | LPS (35 [
Sigma /A 7] ) ; 1722 1 ( 3 [E Selleckchemicals 2y
Fl) 3 4% & Bk W% . TRIzol Reagent ( 3 [# Invitrogen 2%
7)) ; BCIP/NBT §fi Rl AR e (2100 & RIPA 41
SUH R Bradford & B 2 iR & ( LR AR
HEWEARABRA T ) 5 3005 500 & S 5O E &
PCR X7 & ( H A Takara A7) ; Sirtl HT{A&  Runx2
Pk (£ Cell Signaling 28 F]) ; Z Bifb NF-xB $t
1 Bk FoxO1 HiA  FoxO1 Hifk ( 3£ [E Abcam 2y
H)) 5 B-actin HUA (VLR FE A 22 A4 W H ARG R A
A]) ; ECL A& OtiaiR & (318 Pierce 23] ) ;7500 #Y R
LI B PCR AX (1% [E Applied Biosystems 2y
Al 5 8 A 22 BB ( H AR Olympus 22 F]) 5 JS-
860A H B M BAN ( B RHEARA ) .
1.2 E#H5#E PDLSCs WA BEMER EF
PDLSCs >k [ T filt BE /™ 4, 4F #% 20 ~ 35 (28.00 +
3.53) % ; RAE PDLSCs 2k H THEMEF R B, 4F
%31 ~40(35.00 £4.27) % . IRk B T
TE W S MR R 1 TC il IR R F . T C R
IR I AR rp 173 (9 28 R I ZH 2, 4 22 6 fL
MR, BRR 3 d SEHCE IR, H 2 A A2 2
e, a0 A Ik 80% L4 st B A T AL AL X
B 3 ~ 5 AU ARSI

1.3 BBESSN  HURIAE PDLSCs i % 240 &
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W, VL2 x 10 /fLIN 3 BE R T 6 fLAR T, ZE 4 i ik
2 70% U455 R TR RCE o8 OB E S (% 5%
G4 M5 9 DMEM , Ho ZE K4 0. 1 mol/L, B-H 8%
FREH 0. 01 mol/L, 44 C 5 x 10~ mol/L) , B:f# 3
d #eik, A 22 BB N OLES iR B R AEK
MBI 25, SC sl 4 41, © XA RAE
PDLSCs; @ FIPEREA . RAE PDLSCs + [ /5 2L
@ WEIH S RAE PDLSCs + HES ;@ a5
S FHNEEEELE . JAE PDLSCs + EAES + A3
i3
1.4 ALP 8  WFHIFHR, PBS VEk,4% £ 5%
FHEE [ 72 1 h, PBS BB T, BALINA 1 ml BCIP/
NBT TAEW, = il k56 & 30 min, 5% TAEW,
PBS PE¥, Wi TR,
1.5 SEHBEE PCR &M W47 RKIE
PDLSCs, /il A TRIzol Reagent % it Zil M, $& B &
RNA S8 S5 Ve 20 W BE R e s i) & 1 U 5
AT o FAT R SR N R, A5 B cDNA AR AR 3%
M SYBR® Premix Ex TaqTM II ( TaKaRa Code:
DRRO81 ) #AE 6B A3 in Akl i & | {8 FH ABI 7500
SE E f AV #E 4T Real-time PCR %, #: ALP .,
Runx2 ,OCN Fl Osx By ik, B-actin HINZ, 5IWF
G AR TR Al AR, Wk 1,

x1 351953

HH 51975

ALP F.5"-GGACCATTCCCACGTCTTCAC-3’
R:5-CCTTGTAGCCAGGCCCATTG-3’

Runx2 F:5'-CCCGTGGCCTTCAAGGT-3'
R:5'-CGTTACCCGCCATGACAGTA-3’

OCN F:5"-CCCAGGCGCTACCTGTATCAA-3’
R:5'-GGTCAGCCAACTCGTCACAGTC-3’

Osx F:5'-CCAGAAGAACTGGTACATCAGCAA-3'
R:5'-CGCCATACTCGAACTGGAATC-3'

Sirtl F:5"-CCCAGAACATAGACACGCTGGA-3’

R:5"-ATCAGCTGGGCACCTAGGACA-3’
F:5'-TGGCACCCAGCACAATGAA-3’
R:5-CTAAGTCATAGTCCGCCTAGAAGCA-3’

B-actin

1.6 Western blot #:ill i /] RIPA Z&fif i 42 B 4
JIAE . {8 Bradford £ e B i 12X 50) 20 R
FIREE, #elE 4 0 1 M ELImA 5 x loading buffer,
100 °C \5 min /K&, B E A 1 x loading
buffer %% 31| [] — A FR, E 47 58 P 945 T i € P
VK, LKA IS VDS GBS, 5% 4 E FAR H = IR
B2 h, H—P0,4 CiIE, Bilk 1 h JFHEEWRE
VE3 WA ST, il BEF 1 h, ECL &G A © B

=1 VIRA, EEEE, YA I AE B b A JS-
860A H ShEE ML, H QuantityOne B {453
W45 20 K BE (8, DL B-actin 92 IR 3135 K0 X K
JEAE,

1.7 St R A SPSS 20. 0 et bt 1T
BT, U SRR 3 K, REIRII L « £ 5
FR, LA HLBCR ¢ K, 22 4 10] H R FH B R
Rl EMHr, P<0.05 HEFALIHFRE X,

2 FR

2.1 Sirtl Z£1E% PDLSCs #1#&E PDLSCs AR
15l A PR R R BN IE & SR 4 Uk R Y
PDLSCs, Western blot Kzl P #f PDLSCs H 2 Z ik
fiti Sirt] B FRIEIE A, Western blot 255 /R, 7E IE
# PDLSCs H* Sirtl Y8 F1 3R I8 KFE , Mi7E RAE
PDLSCs 1 Sirt] FYFRIAZENG, Z R ALt E
X (t+=5.237,P<0.01), WK1,

151

a b =
Sirtl i 1.0 F T
,‘VE;
B-actin 03T .
: ]

a b

B 1 Western blot #&ill Sirtl
TEIEE PDLSCs f#JE PDLSCs R RIX
a: IEH PDLSCs;b: & 5E PDLSCs; 5 1F % PDLSCs H%¢: * * P <0.01

2.2 BAEEXRKAE PDLSCs K E 44 B8 Im
FERE IR I RAE PDLSCs I A Sirtl 335 ([ 22
JiE , S E i PCR FI Western blot A8l Sirtl AR5,
SERFW], AR EE V] HE N 48 5E PDLSCs H Sirt] A9
Fik, BRAE PDLSCs #EAT HE 5 S, TRl I FH
PR b JH 4 4E PDLSCs H Y Sirtl 155 3 d J5 5L
FE4 PCR Kl BSP Runx2 ,OCN F11 Osx mRNA )3
KBS T dJFUE T ALP Ye(a, SERTRE i PCR 250,
R, 5RCEE A I ERCE SR IA R
Al 5 i BSP (¢ = 14.045, P <0.01) . Runx2 (¢ =
3.349,P <0.01) ,OCN(¢=7.218,P <0.01) Hl Osx
(t=4.544 P <0.01)mRNA fJFik, ALP Je o2k
R BT + F BB ALP e 05 BUE 5
LA (¢ =11.513,P <0.01) , e {1 72 24 s m] 14
SRAIE PDLSCs BBLHE 70k, WK 2 32,
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A 5 B a b C a c d
i) *
K4t
®” T Sirtl
+
=
3k
£ a
b
— <
£ 1 o B-actin
n
0
a b
D
) ~ *## o 5 44 ~ 12~
Eﬁjlz T :JSJS t|— Eﬂzg K ]\E— s##
%110- ﬁ4_ R o ) 10 "|'
7 8F E; * = a 8
EE 4&3' E .’D_{
= o =1 L[| 34 :
2 4 * 27 2 : z a0
g8 T 5'1- g 2} T % T
= 2 2 2 E g
= = S o S o
a c d a c d a c d a c d

2 ZEFEE PCR # Western blot #ill 5 7 22E2 x4 K fE PDLSCs H Sirtl FiEHI M

A SERYE B PCR KGN Sirtl mRNA (3535 ; B; Western blot & Sirtl )35 C: ALP Y4 ( Bar = 100 wm) ; D; 520} %E £ PCR &l BSP,
Runx2 OCN Fl Osx mRNA FJFRiE ;a: X IR ;b (P BEEL] ;o iUE S T4 4 RCBET + S B2 SRR LR . * P <0.05; 5l E 7
A" P <0.05

*R2 SEATEE PCR #il BSP.Runx2 ,OCN #1 Osx mRNA X RKEE (v +5)

ZH 5 BSP Runx2 OCN Osx

it 0.880 7 +0.806 8 0.956 7 +0.112 5 0.960 7 +0.283 3 0.879 6 +0.458 7

RS 2.6510+1.367 3" 2.0800+0.826 6* 1.8100£0.5925* 3.1350+0.876 6

EHES + H PR 9.980 0 +1.645 7 ** 3.926 7 +0.735 0 *** 4.876 7 +1.949 3 ** 8.1723 £2.030 3 **

S5XTRA L. * P <0.05; SR BHRALE. P <0.01

2.3 Sirtl 3R E PDLSCs B 5% S 2 H FoxO1
N NF-xB RiZME MM 4 RAE PDLSCs #E47 WCH
WS, A ] O 22 | H R iE PDLSCs H iy
Sirtl , B %S 7 d, Western blot A9 Sirtl | Z Btk
NF-kB . Z 1k FoxO1  FoxO1 Fl Runx2 33k, 45
Rhs. 5XRA L, RIE PDLSCs 5% )5
FoxO1(t=8.737,P <0.01) fl Runx2(r =6. 152,P <
0.01) BFRIBIER AR B /S + AR T, R
5iE PDLSCs H7 Sirtl (F =71.260,P <0.01) [ k4
X HEZH AR 5 T4 B, [FI FoxO1 (¢ =5.912, P
<0.01) I Runx2 (¢ =6.277,P <0.01) FF X
B A~ D, W4 WL NFxB (F =
184.033,P <0.01) F1 L FEfk FoxO1 ( F =301. 454, P

<0. 01) it & 3K B 0 R 20 AR 1 75 5 41 W I BRI
DL 3,
3 iTfig

T PR AR eI N AT TR T 9 A A R

=l

ASAEGL T, TR SR IRET RER 5 | R PR 3R
BT ARG AR S AR R R, AR T
PRI AR A KRR R AL S UM O, R
I A& B8 1Y (8] 3 5T+ 40 2 3 i AT 1 1 4 g
771, 91 BLACR S i AR I p B s A R Gk
ZLDEARAE FE Y BB 1) 7 o 40 6 DU SR B 8 e
FIRES S R TE Y ST G rh O g B R
$iE PDLSCs 7EJid B RAEFREL 5 , Zead KM Ry 1R 51 35
FRAEAR ATSIRAFAE B D RE R BB | 3X AT RE S 1h T
TERIA I PSRBT IRt PDLSCs &A= 1 WL ist
TR As

FW st L4 035 DNA FF Ak, 4 25 o P 3
b Bz Z A5, Hod N O &
B R I BB AH S ) BE——4 R 1 & T B Tl
(histone acetyltransferases , HATs ) Fll1ZH 25 H 2 £ BE b
fitf ( histone deacetylases, HDACs ) >k 5% i, HATs il
XA A AR T, S BURE L S e
JB it WER T , AT A 380 5 S 0 Ak i /5 T HDACs 7]
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a b ¢ 6 * % #H# Lsr L5
8 =
Sirtl = T }_:, T
= T ®
= 4r & 1.0F & 1.0H
Q ~ ~
& 9 2
B ENF-kB = 5 =
E 2} 505f 4 0.5H
n =S ~ sk #H
&5 LT
Z W AkFoxO1 N g Ij
0 0 1~
a b c a b c a b c
FoxO1
51 *k 51
- 4f _T_ 4 ok
B= g
Runx2 8 S
& 3+ < 3F
: sk k E. .
Q 2t %2
B-actin 2 =)
] I
0
a b 0

c a b c

3 Western blot #ill| i PDLSCs /i Sirtl , Z Bt NF-xB, Z Bt FoxO1,FoxO1 # Runx2 f%&i%
a: XL b BB AL o VB ST + MBI ; S RAL AR . T T P <0. 01 S BB AR LR . M P <0. 01

FEAl & R BB & e & B, R B S ] A
YT, Sintl JE—F NI Rz AR AR 2 LRk
ity , T3E R OB, dERE A0 I Y AR AR A
PR R RIE S 5N ik =% AT
FRAE L i shad 2 Sintl 30 i X 2 Fhi 5
Ja AT 1 2 SR, 0 p53 [ FOXO \NF-kB LI K
b Ak ) R 1 B AR B 2 ARy A T A A )R
H1,2 5 DNA WHEHEE U KSR TR S, 5 A
SPGB SE AR T IE W B RAE L8
U5 PDLSCs 7 Sirtl f93R Ik, & IAEIEH PDLSCs
 Sirtl AR IR IR KT8, T 7E R AE PDLSCs H
Sirtl BYFIRZEINH], AR IR, 7E S koK RE
/N B Sk Sivd i FR3X 2 B H, 5 miR-
29¢ BYFRIX FIA G, [FAE, LPS o550y S0 Ji i fp
A Sirtl B8 T, AT RES miR-217 M 3R
KA N R PDLSCs Y Sirtl (34
TR RE S TN R BT I e A A G, ARBFE
Sirtl JBF A BEEE LR 9 AE PDLSCs H Y Sirt
S5 R I A R ] LA AR HE R AE PDLSCs FY AR
Bk, ULRH Sirtl 7£ RAE PDLSCs B E 43 L i i 72
HEE] TR

Ham 2 A5z 2 Sitl %0 F AL HE NF-xB,
FoxO1 2556551, NF-kB [ £ B Ak S H 2 1 5 5%
TEPE OIS RAE N LA, Chen et al "™ BF5E
FW, TNF-o 375 NF-«B J& , PDLSCs BE 201k 32 2|

i, ARG R I, 78 RAE PDLSCs Hf Sirtl 361k
BRI Al NF-xB A9 IBHE 5 TE NN 1 3L i
9 Sirtl J5, Z WAL NF-kB A9 I8 R B, BCE A O
FEH Runx2 EEN L Uil 2Bk NF-kB 7558 5E
PDLSCs 80 3k ol 7 ] M /E . FoxO1 J2&
P RE M EE N T, ERCE A FoxO1 Al X}
IR =R MR AR G AN & 5 el U SN s
B FERE AN R FoxO1 R4 2 BB 200 0 iy 4 1 o
AN, X A I RIVE RS FoxO1
LA RERS (R FLm MR A, T — 20 R A1z R ik
Rofi . ASBFSE & B, RAE PDLSCs B S5 FoxOl1
()RR BT BRZH MG 7R A (2 32 1 B Sintd J5
FoxO1 FFIkE— 80k | 5 A A O 8 1 Runx2
R IR H—IL, 1 AL FoxO1 3R 155 FoxO1
R, DL g5 SR, Sirtl 7] L b3 & 5E PDLSCs
H FoxO1 [FE, [RIET T 7 Bt £ Wi ik FoxO1 B3
ik e HERAE PDLSCs B RCE 7L .

ZE TR, 25 ZBALEE Sictl AT BB 1 25 2 BEAL
NF-kB F1 FoxO1, M Tiii {2 i# 4 it PDLSCs Y B 43
k., B Sirtl P84 R AE PDLSCs W 73 1L 104> AL
il T AR A 40 B 1 A i O SR R ES A i, R
YRG5 v 2 RS 240 B 1) P-4 e T AR iy
=4
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The study of Sirtl promotes the osteogenic

differentiation of inflammatory PDLSCs
Kong Xiangwei, Yin Wei, Wang Chenchen,Zhang Lin, Cheng Yicheng
(Dept of Stomatology ,the Eastern Theater General Hospital ,Nanjing 210002 )

Abstract Objective To study the positive effect and mechanism of histone deacetylase Sirtuin 1 (Sirtl ) on the
osteogenic capacity of inflammatory PDLSCs. Methods PDLSCs were isolated and cultured from the healthy indi-
viduals and periodontitis patients, the expression of Sirtl in two types of PDLSCs was observed ; osteogenic induction
of inflammatory PDLSCs was performed , concurrently Sirtl agonist resveratrol was used to up-regulate the expression
of Sirtl ,then the osteogenic differentiation was observed, the expressions of Runx2, acetylated NF-kB, acetylated
FoxO1 and FoxOl were assessed by Western blot. Results The protein expression of Sirtl was suppressed in in-
flamed PDLSCs (P <0.01) ; resveratrol could up-regulate the expression of Sirtl in inflamed PDLSCs; compared
with the osteogenic induction group, the osteogenesis + resveratrol group increased the expression of BSP (¢ =
14.045,P <0.01) ,Runx2(¢=3.349,P <0.01) ,0CN(¢t=7.218,P <0.01) and Osx (¢t =4.544 ,P <0.01) mR-
NA in inflamed PDLSCs,and enhanced ALP staining( P <0. 01 ) ; expression of FoxO1l (¢ =8.737,P <0.01) and
Runx2(t =6.152,P <0.01) increased after osteogenesis of inflamed PDLSCs;in the osteogenesis + resveratrol
eroup , the expression of Sirtl was up-regulated ,and the expression of FoxO1(z=5.912,P <0.01) and Runx2 (¢ =
6.277,P <0.01) further increased compared with the osteogenic induction group,while the expression of acetylated
NF-kB(F =184.033,P <0.01) and acetylated FoxO1 ( F =301. 454 ,P <0.01) was significantly lower than that
of control group and osteogenic induction group. Conclusion The deacetylase Sirtl could promote the osteogenic
differentiation of inflammatory PDLSCs through deacetylating NF-kB and FoxO1.

Key words Sirt] jinflammatory PDLSCs ; osteogenic differentiation



