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# Z:BH @3k R Axin2 £ B RNA FHRRNAD K3 Axin2 &5 X R 88 & R T 0 08 (BMSCs) @ & & 1 Je 41t
ARGHw, Fik K6 ABMBEESDRARMK BERFHRMIE, RALBTHMEREZRTRRPERZR, WL 2REER
AT Axin2 mRNA TG A sb 4 A RARITAR TR AL, L BhBERARFTHFFoNERE, H#F528dE
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JRAE J7 4 A 8R4 I, T 52 3 28 BMSCs s B 2 R 4 RQ-PCR 40 2 5.5 $ 96 % 7 X % %4 p-catenin, frizzled-2 mR-
NA & A KF B EK TR, M OCN,Lef-1, Wntsa mRNA Ak KPR EFHFHBA:;HFFHLEH 14 X LR A frizzled-2,
Lef-1 &= Wntba mRNA £ A K-FH R HEH TARAP<0.05), 4 * kR BMSCs Axin2 # 47 RNAIi & .BMSCs & & 21 1
o MBI fa AT AR R AL RE T B
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Abstract ; Objective

by RNA interference. Methods

the second passage,the cells in experimental group were transfected with the RNAi plasmid targeting on Axin2 and the cells in con-

To study the effect of Axin2 on osteogenic differentiation of bone marrow stromal cells(BMSCs) of rats

BMSCs derived from the tibia and femur of 6-week old female SD rats were cultured in vitro. After

trol group were transfected with the negative control plasmid. 48 hours later, all the cells were treated with osteogenic inductive
DMEM. Von Kossa staining was applied at 28 days later to assess extracellular matrix mineralization. Real time quantitative-PCR
was performed to evaluate the expressions of g-catenin, OCN, frizzled-2, Lef-1 and Wnt5a mRNA at day 7 and day 14 after osteo-
genic induction. Results  Cells in control group were differentiated into osteoblast lineage,as shown by mineralization of extracellu-
lar matrix but not in experimental group. Compared with control group, the expressions of B-catenin and [rizzled-2 mRNA were sig-
nificantly lower and OCN, Lef-1 and wnt5a mRNA expression were significantly higher in experimental group at day 7. The expres-
sions of frizzled-2,Lef-1 and Wnt5a mRNA in experimental group were significantly higher than those in control group at day 14(P
<C0. 05). Conclusion When RNAI targeting the mRNA of Axin2 is performed.the ability of extracellular matrix to mineralize de-
creases in the late process of the osteogenic differentiation of BMSCs.

Key words: osteoblasts; RNA interference;stem cells; wnt signaling

IAERE B AR TEA RO AREIRA L HA Z e mL A 10X AR 4 i (O<HE TBD 2 w)) i1 3% 38 & ¥ DMEM],

F) B B 2L T 48 2 (bone marrow stromal cells, BMSCs) [A Bt
A% 5y 1 B AR 7 5 R R 8 32 B 56 T I 8 M N B L TR
rHE I R4 7 R SRS S 8 IR B R T R 9 BMSCs
EHHRA TR AR, Wnt (558425 50 401w 5 1k
TS VIR 6, BB 4R T IE 52 Wnt S % 2 5 98 45 808 40 i i
AL RS o A FT R B HE L K B BMSCs 4 Ah 55 3%
BERL R i 5 R o Ak TR A Axin2 34T RNA F 3k
(RNA interference, RNAD , MM #4157 Axin2 3 K 1 Bk % BM-
SCs [a] 8B 40 M 53 Ak 3 B DL S Wt {5 5 38 2 52 0 .

1 ME5FE

L1 e 6 JR MM SD IR B (b ¢ 4 i R A6 S 56 5l ) 77 51
LANIRY /Y5 D0

1.2 Jik

1.2.1 BMSCs i8558 ¥ 6 JH iR BEME SD B BUHE I A7 2 b
BEJG T ICTE 55 00 0 BB U B L IR B 2 B BUI T G o, DL S
mlL 3 5 #8413k i DMEME [E GIBCO 23 W] gk B 4 5
WAL T 50 mL B0 A . 1000 r/min B0 10 min, 5
LIE W A SE R AR E R 100 pg/mL EEH R 100 pg/

x BT . WAuA B ARHE L4 Y BT H (C200600580), 4~

R THECH A0 I He R 40 i T R AR L 3T T R
S5 % CO, MRBAASIFE AT TR, 3 dEHK. UE
B3 R LU MR NG BESE T s B 40 i 57 2% . JRAR B 5%
F5 10 RN MIC G B 2 )5 A0, B IR 4k 22 vl Wi (phos-
phate buffer saline, PBS) ¥t 2 ¥k ,0. 05 % 52K 1 B 14 1L )5 - A
T8 58 4 B AR AL T R A M D T S S R AR

1.2.2 BMSCs ¥R 55 a  MiEfe 2 A5 . a0 aic
B F] 90% ~95 % I, S 41 I Lipofect MINE 2000(INVITRO-
GEN /4 7) A 5 # ¢ Axin? mRNA T J B C L1 7 5 il 25
FeARA B %o HEZH 2 B M T 40 ks (it 35 35 1 25 B R
BHWRAED AP BRI U BT FE 3 48 h )5, L9 41 e vt
W ZH Hy 4 5 2 oAb B R B O A4E2E 3 C 50 pg/mL, B-H B
B2 40 10 mmol/L M ZEK 4 10 ° mmol/L By 58 2 K557 5 . 4iA:
F C.B-H I BB R 1 ZE KA 1 0 26 [ SIGMA A w72 i
1.2.3 von Kossa J¢ft, MBS 0155 28 K, KA von
Kossa J7 15 #4740 Ml S BE B Ak Y 66 . B 450 20 ML 19 6 AL
B, 3 PBS ok, 4% 2 B P B & 5 min, 1A 50 filf BR 4R
T I 36 AL 2R ANT R RS 1 by A 5 Y0 BR AR B IR A I i R R 8
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FA T R AR A R, R T 4 CLR AR
1.2.4 &6 E & RS WFsE 2 W (real time quantitative-PCR,
RQ-PCR)  #iMl FHF /LG5 7 KA 14 KK Trizol
(FE INVITROGEN 724 #) — 25 i 2 B4 g & RNA., M-
MLV &3 57 5t 4 8 CONAL i 5 76 0K B % 31 )5 3547 )5 82 R
HF—70 CRAZRH.

*1 X EE PCR 3 F 5

A ElL7)

Axin2 EX  5-CAAGGGCCAGGTCACCAA-3'
&S 5-CCCCCAACCCATCTTCGT -3

B-catenin IE S 5-TGCAGCGACTAAGCAGGA-3'
T X 5-TCACCAGCACGAAGGACA-3'

FHEZ(OCN) EX  5-AAGCCCAGCGACTCTGAGTCT-3'
R 5-AGGTAGCGCCGGAGTCTATTC -3/

frizzled-2 IF X 5-TGGGCACACGAACCAAG-3'
JZ S 5'-AGCGTACATGGAGCACAGG -3’

Lef-1 EX 5-TCCAGGTTTTCCCATCACA-3'
X 5-CTGTTCGTGCTCAGGCTTC-3'

Wnt5a EX 5-GCTTCAACTCCCCAACCA-3'
KX 5-CTCGCAGCCGTCCATC-3'

Bractin EX  5-TGACGAGGCCCAGAGCAAGA-3'

L 5-ATG GGCACAGTGTGGGTGAC-3'

M H A3 N 7€ GenBank H i £ 517 51, & A Primer5. 0
W s 51 mr s % 1,51 W38 h LA TAR AR, %
$£ 25 pL PCR R BE AR R A& OB R 43« b N 514 (10
pmol/L) 4 0.5 pL, B4k cDNA 1.5 pL, X ZE K (ddH,0) 10
pL,SYBR Green( H AR L AR 12. 5 pL, R =80k #1147
PCR N [N 2% 48 ¥ R B A8 95 °C .3 min, 1 >4 ¥
95 °C .15 5,60 °C.20 5,35 I EFF. SN 45H G . 8 Rotor-
Gene 6. 1. 0. 81 # {4 (Corbett Research 2% #]) 43 #r PCR 3 £,
Ao A A< 1) 47 35 1 Cthreshold cyele, CO{H  Ct {B BRI AR ¥ FE 14
KW, Ph practin g xf B S 3L H , 84 A sl 15 1 ACt
ANCE J 2= ANCeHUH . H 6 i it 22 H W PCR Y (9 45 5
P
1.3 Siil2:ab3  SRA] SPSS13. 0 Gt 1740 #r. L
Bl DL s RORCRHBIR R 200, P<0.05 RoRERA
Gt E L,
2 & ®
2.1 QIMIEEFWNE FIEMEZRMENEESNEESE T
IR S 0 A 2 A R B 1 O S T 20 5 6T T A 4 i TR S A A
KRIEREZ, DB/ S = MIE . WE 4 F 1,
2.2 UMANEEIRE LY A BMSCs i S b 5 55 28 KL %F 6
FLAR 4l H S0 L BT R AT von Kossa Je i, Wt 4 [ 2, X M4
21 B 4/ 32 5 T DL 5D T bR TR L T S0 41 SR L 4N A A0 2 R
w1k,

x2 BMSCs &A% 7 X RQPCR
MMER (n=8,71Ls)

25 @-catenin OCN

frizzled-2 Lef-1 ‘Wntba

SHRZH 1.004£0.00  1.004£0.00  1.00£0.00 1.00£0.00 1.00=0. 00

SEYRAH 0.4040.10% 2.560.33* 0.572£0. 14 11.3645.07 2. 1340, 74%

*P<C0. 05, 5 X AL HL A

2.3 RQPCRKMZE BMSCs i Fafbfas 7 REKRA
B-catenin, frizzled-2 mRNA £ 1k /K ¥ & 2 X F X} B8 41, i
OCN, Lef-1,Wnt5a mRNA k7K F B %5 T 0 4115 54
G 14 KT 4 frizzled-2, Lef-1 1 Wntba mRNA 2 ik 7k
-3 2 T IR AL 22 R Gt L (P<C0.05), WL 3%k

2209
2.3
®3 DBMSCsHESHHEE 14 X RQPCR
KGR (n=8,7+5)
41%]  Brcatenin OCN frizzled-2 Lef-1 Wnt5a
¥HEZH 1.0040.00 1.0040.00 1.0040.00 1.0040.00  1.00740.00
SEEGZH 1.11450.68 0.3120.29  8.53+3.57% 15,7746.18"  1.974-1.08"

*: P<C0.05, 5% 4] .

3 9 it

BMSCs HA3 AW [ 38 58 F7E 5 E 25 14 7F % 1700 20 1L 10
PE 78— 58 25 1F T AT LA 1) B A0 M AE A0 R R 2 ST R 41 i
L3 AEE T i #E BMSCs [ A [R] #4400 43 1k 1 5 op 2 p A 4
SPEAREY KT . 4l A A0 Sk BT Ak R O 2 BE 4 it
BMbRE . A S5 Ao B A4S T R A DU 4 8 BMSCs B B H
AL ST X S A IR AL e R B s A R — 85

1t BMSCs [l & 20 i b BB b 6 5 T E S &
BRZH5. UANMRZME FAERE 7R F5H#F8&
F0T i B B UE ST UE 5L Wint {5 5 i 42 RSB 40 0 B4 40 Ak L
BT A B A 0T, Wot 8 F R & B Wot 2 4 15
B —2RA5 500 T X L R A0 — 2 & & 21 DR &R 19 40 10 B Bl
EHE M Wot 50 F R, HEl . EFHEIMHEDL LA 19
A, Wntba ghig 2 —, A5 & M. Wntba GE6 LI
R GSK3b 1y 7 2L B % B-catenin, AT W17 4 M Wt (55 1%
o Wnt ZIR R T UMM L0 —28 7 K EEZ K, F
frizzled Z R F W, LRP-5 5 H A WL Zik, Wnt EH 5 friz-
zled ZIREE A G W5 5 15 ALY . Wnt/B-catenin i /2 FR
FUZMEAE”, Brcatenin RAFAE T IR NI —FK K07, 6t
Z Wat {55 Jl BT, L4 B A% s 2 Wt 2 H Rl frizzled 57 (K 45
A5 s Wt {5 5@ 42 B0 » 0 33 — FR 50 5 10 i L B g Ao LA
JL2 P VR B T O E AR P S5 S T (B 45 Lel-D
SEGTE VR O D R B T L Axin A EFE TR £ A ik
WS 59 B-catenin FEAFE 591, HAT R Axin K KA W
A B B Axin C(Axinl) K H A JE 9 Axil C(Axin like) , Xk
conductin & Axin20?!

Wt {5 5 & 42 8 1 I8 50 B 40 0 38 5 L 204k A 3 B T R
WA A AR S B B S A KRR T . BT R [E
X B-catenin 5 LRP-5 #£47 RNAi J5 . ##l Wnt {55 & & 09 1E
P NN BMSCs [ 8 40 43 4k i B o ol 5 e i Y
LI VA A AR A AR R 0 kT L AR L X Ax-
in2 #E17 RNA TG ZF R0 3% N mRNA #9335 & E B3
WUAE  HAS I3 AR A B ]S SR R B R WA B, Rk
7 d 5L 4 B-catenin NI . W] RESE T T Axin2 5 I A
I BETE M I HE A A% N Y B-catenin BN 5 B B B i
mRNA FE AR, 1E4 B-catenin B F 45 A AL Z — . §% 5
Bl Lef-1 76 M A~ B [A] 5534 R 3k LW, AT gt 5 4% N B-catenin
HIMA . MfEdE B-catenin FEAMR Y Wntba 3835 1€ AN B[R] 45
) LA g B-catenin ) A 1E R3S 0 )5 5 M 5] 2 Wntba
mRNA ik FiHA . OCN 0 frizzled-2 #) 3 35 76 7 A i) [7)
MR IR ERA S UL AE BMSCs B 4346 09 A ] B B, 32 5
Mg e e —8. CHMREN Wnt 5 5 8B AR
il R AN el i N TR EOE (S LR

von Kossa Ye o, 45 LB, X I M Ah R0 L B . ©
S Sy A P B 20 T T S 0 2 A B A 3 TR AL R B 3RO
) Axin2 B35 5 78 08 40 ) 8 20 M0 B . BB UF X R
52, N Wat {5 5% 42 18 M RE % 2 #F BMSCs ) - 4 it 4
BT ARS8 X Axin2 #E 47 RNAI JG 9 il BMSCs /9 BB 4
1. AT RE S A K.
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AR AT Ay mRNA KGN T 3E AT A2 8 6 1 T
AEAY EE B KCSFAG T . — 35 B Rk T 3 R — B, Rk Rk ke
)3 PR 7 B 0 P AR TR O T A A — 2R RS . AL
ANE T IR AR LE VR 20 M S A B B0 I e P AR AT AR TG R L A LR
T RO RCRIEL A KR T35 5 &7 Wat (55
EAREYIAIENT Axin2 ZEH B/ L BMP2 & BMP6 3%
ETHE

Li ERTIR . BAE Axin2 1E N B9 24> Wat 5 5 @280 5
Ty F ML T RES 5 BMSCs ) 1 H 41k, i RETR A
LIEIEIRI SRRy € Yk Y (SR i AN e 0 R AN =S ]
2ok 3 PR 3BR 5 A 5 1 O3 i PR A 30 4R 1 BMISCs 19 3 43 1k
AN AT B 21 21 R 2 OF 5 M HE AR SR 0 19 3R 07 LA 2

SE Xk

[1] Shahnazari M, Yao W, Corr M, et al. Targeting the Wnt
signaling pathway to augment bone formation[ J]. Curr
Osteoporos Rep,2008,6(4):142-148.

Pettit AR, Ji H, Von Stechow D, et al. TRANCE/

RANKL knockout mice are protected from bone erosion

(2]

in a serum transfer model of arthritis[ J]. Am ] Pathol,
2001.159(5) :1689-1699.
[3] Derubeis AR, Cancedda R. Bone marrow stromal cells
(BMSCs) in bone engineering: limitations and recent ad-
vances[ ] ]. Ann Biomed Eng,2004,32(1) :160-165.
B KRR BT L S VR IR RS B A S B AL
JOT T A ML 1] 25 00 R A Y 43 Ak L) . A AR S T AR R 2
W -2007,24(7) :841-842.
FH & ] TR o 5 5 5 S AR VT R K BB i B
s R 7 AN S A0 A I S Sl ES = i /A
2007,13(8) :580-584,595.
Wong RW, Rabie AB. Statin-induced osteogenesis uses in
orthodontics: a scientific review [ J |]. World J Orthod,
2006,7(1) :35-40.
Silkstone D, Hong H.Alman BA. Beta-catenin in the race

[4]

(5]

[6]

[7]
to fracture repair:in it to Wnt[ J]. Nat Clin Pract Rheu-
matol,2008,4(8) :413-419.

[8] Sakanaka C,Leong P,Xu L,et al. Casein kinase iepsilon in

the wnt pathway: regulation of beta-catenin function[]J].

Proc Natl Acad Sci USA,1999,96(22) .12548-12552.

Behrens J,Jerchow BA, Wuertele M, et al. Functional in-

[9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

FREF211 8 AFH 4055 224

teraction of an axin homolog, conductin, with beta-cate-
nin, APC and GSK3beta[]J]. Science, 1998, 280 (5363) :
596-599.

Behrens ], Von Kries JP,Kuhl M, et al. Functional inter-
action of beta-catenin with the transcription factor LEF-1
[J]. Nature,1996,382(6592) :638-642.

Delise AM,Fischer L., Tuan RS. Cellular interactions and
signaling in cartilage development[]J]. Osteoarthritis Car-
tilage,2000,8(5) :309-334.

Thomas DM, Carty SA. Piscopo DM, et al. The retino-
blastoma protein acts as a transcriptional coactivator re-
quired for osteogenic differentiation[ ] ]. Mol Cell,2001,8
(2):303-316.

Nakashima K,de Crombrugghe B. Transcriptional mecha-
nisms in osteoblast differentiation and bone formation
[J]. Trends Genet,2003,19(8) :458-466.

Ilmer M, Karow M, Geissler C, et al. Human osteoblast-
derived factors induce early osteogenic markers in human
mesenchymal stem cells[J]. Tissue Eng Part A,2009,15
(9):2397-24009.

Westendorf JJ,Kahler RA, Schroeder TM. Wnt signaling
in osteoblasts and bone diseases[ J]. Gene, 2004, 341:19-
39.

Ke Z,Zhou F,Wang L,et al. Down-regulation of Wnt sig-
naling could promote bone marrow-derived mesenchymal
stem cells to differentiate into hepatocytes[J]. Biochem
Biophys Res Commun,2008,367(2) ;:342-348.

Guo X, Ramirez A, Waddell DS, et al. Axin and GSK3-
control Smad3 protein stability and modulate TGF-signa-
ling[ ] 7. Genes Dev,2008,22(1) :106-120.

Dao DY, Yang X,Chen D,et al. Axinl and Axin2 are re-
gulated by TGF-and mediate cross-talk between TGF-and
Wnt signaling pathways[J]. Ann N Y Acad Sci, 2007,
1116.:82-99.

Liu B, Yu HM, Hsu W. Craniosynostosis caused by Axin2
deficiency is mediated through distinct functions of beta-cate-
nin in proliferation and differentiation[ ] |. Dev Biol,2007,301
(1):298-308.

CISCRS F 39 2011-03-04 & 01 F 49 :2011-04-31)

CEAEES 2207 51

[9] Kluck RM,Bossy-Wetzel E, Green DR, et al. The release
of cytochrome C from mitochondria a primary site for bel-
2 regulation of apoptosis[J]. Science, 1997, 275(5303):
1132-1136.

[10] Han ME, Lee YS, Back SY, et al. Hedgehog signaling
regulates the survival of gastric cancer cells by regulating
the expression of bel-2[J]. Int J Mol Sci, 2009,10(7);
3033-3043.

[11] Yoo J,Jung JH, Lee MA, et al. Immunohistochemical a-
nalysis of non-small cell lung cancer: correlation with
clinical parameters and prognosis[J]. J] Korean Med Sci,
2007,22(2) :318-325.

[12] “JBei 2. 5k fe, 55, Jilidg Stat3 . bel-2 35 MYl R W5

[13]

[14]

[15]

[J]. | EES,2008,37(10) :1072-1074.

Kim HS, Shiraki K,Park SH. Expression of surviving in
CIN and invasive squamous cell carcinoma of uterine cer-
vix[ J]. Anticancer Res,2002,22(2) :805-808.

Tsamandas AC, Kardamakis D, Tsiamalos P, et al. The
potential role of bcl-2 expression, apoptosis and cell pro-
liferation(Ki-67 expression)in cases of gastric carcinoma
and correlation with classic prognostic factors and patient
outcome[ J ]. Anticancer Res,2009,29(2):703-709.

Wu YL, Zheng JS.Cai QF,et al. Expression of Survivin,
Bcel-2,Bax in gastric carcinoma and its clinical significance
[J]. World J Gastroenterol,2008,29(14) :1292-1294.

Wi B #1:2011-03-09 &[] H 19 .2011-04-22)



