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BME: HH HiT Wnt/B-catenin 1 J7F 2 01 M 1% £ B 1 (follicle-stimulating hormone B-subunit, FSHR ) X538 -Z ¥ M EH 9
(bone morphogenetic protein 9,BMP9) % 5 [A] 75 i 1" 40 i ( mesenchymal stem cells, MSCs) i H 40 b MfE A . A% C3HI10T1/2
0 L SR F 55 % 42, 38 3o 9 4 5 5 1 ( alkaline phosphatase , ALP) 3t 8, ) 4 ] Ad-GFP it 841 . Ad-FSHp 3C &40  Ad-BMP9 SCi%
2 \Ad-BMP9+Ad-FSHP S: 55 21 5% Ad-BMPO+Ad-FSHR+XAV-939 SLH 2 45 - W oY 24 ALP ik JEE 41 S Y 4 (alizarin red s,
ARS) J7 ¥ A I 45 50 21 55 0 /D W DL AR s S2 I 20 0 08 B £ R B 1 PR 58 52X KL Y (real-time quantitative polymerase chain reaction,
qPCR) AR K K- DF R cyclin D1 $6 33, SR FME AJ-FSHR SE A B B M BiRE Y (ALP FIE5 /0 45) 5 Ad-
GFP X B T 8 % 22 57 s LM B9 Ad-BMPY SES D, K B FRIK R T Ad-GFP XFBR 2 ; Ad-FSHB 5 Ad-BMPY 3% 5 5240
2R IL B Ad-BMPO S2 B 2H BB M, #0444 52 41 Wt/ B-catenin i B4 B0 £ (A cyclin D1 §9%4 5%, 5 Ad-GFP %f I8 £ 48
Fo,Ad-FSHPR SE3 20 19 3R 35 T 8 & 210, Ad-BMP9 L5 4 i 3R 3A /K F .3 &5 (P<0.01) ,Ad-FSHB 5 Ad-BMP9 Ik & 3£ 58 2
eyclin D1 mRNA %3k 5 % T Ad-BMP9 55 %4 ( P<0.01) , Wnt/B-catenin 38 #5471 41 %] XAV-939 4b B 5, Ad-BMP9 15 XAV-
939 KA LI 4 eyclin D1 mRNA BY7K 48 Ad-BMP9 SEER 41 T % (P<0.01) ,Ad-FSHB ,Ad-BMP9 5 XAV-939 = FH K& LI 4
AP Ad-FSHB 5 Ad-BMPO BRGS0 004 T BE (P<0.05) . ALP FRIXE I 5 cyclin D1 ¥ AU/ EHE . &ig
Wnt/B-catenin J8 2% W] GE7E (¢ BRI R B TWILIG IR AL A 1 9 5% MSCs liB b R EBEEM.

K ERIE: CIHI0TL/2 40 M5 B B 11 95 AT HLM 3R B T 2E ; Wt 55 5 XAV-939
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cells osteogenesis

CHENG Yalin', ZHAO Yixin®, ZHANG Renfei', LIU Hong’"

1. Department of Clinical Laboratory, Mianyang Municipal Third People’ s Hospital/ Sichuan Provincial Mental Health Center,
Mianyang 621000, China

2. Department of Reproduction Health and Infertility, the First Affiliated Hospital of Chongging Medical University, Chongqing
400016, China

# Corresponding author; LIU Hong, Email; 3367009927@ qq.com

Abstract. Objective To investigate the influence of Wnt/B-catenin pathway on follicle-stimulating hormone 3-subunit ( FSHB)
enhanced bone morphogenetic protein 9 (BMP9) induced mesenchymal stem cells (MSCs) osteogenesis. Methods C3HI10T1/2
cells were the research objects, Alkaline phosphatase ( ALP) chromogenic reaction tested the ALP expression in each group,
contained: Ad-GFP control group, Ad-FSHB experimental group, Ad-BMP9 experimental group and Ad-BMP9 + Ad-FSHpB
experimental group. Alizarin Res S ( ARS) staining detected the calcium salt nodules in all groups. Real-time quantitative
polymerase chain reaction ( qPCR) technology explored the cyclin D1 transcription in each group. Results There were no
significant differences in the early and late markers expression of bone formation ( ALP and calcium salt deposition) in Ad-FSHB
group and Ad-GFP control group; in the Ad-BMP9 alone, the expression of both markers were higher than the Ad-GFP control
group; in the Ad-FSHP and the Ad-BMP9 combine group, the expression of both markers increased significantly compared with the
Ad-BMP9 group. Detected the transcription of Wnt/B-catenin pathway target gene cyclin D1, compared with Ad-GFP control
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group, there was no significant difference with Ad-FSH experimental group, the level in the Ad-BMP9 experimental group was

increased significantly (P<0.01), and the cyclin D1 mRNA expression level in the Ad-FSH and the Ad-BMP9 combined the

experimental group was more higher than Ad-BMP9 alone ( P<0.01). After treatment with Wnt/B-catenin pathway inhibitor XAV-
939, the level of cyclin D1 mRNA in the Ad-BMP9 and the XAV-939 combined group was decreased than the Ad-BMP9 group ( P<
0.01), and the level of Ad-FSHB, Ad-BMP9 and XAV-939 combined experimental group was also lower than that of Ad-FSHB

and Ad-BMP9 combined experimental group ( P<0.05). The change trend of ALP was similar with cyclin D1 transcription.

Conclusion

Wnt/B-catenin pathway may play an crucial role in follicle-stimulating hormone B-subunit enhanced bone

morphogenetic protein 9 induced mesenchymal stem cells osteogenesis.

Key words: C3HI0T1/2 cells; BMP9; FSHB; Wnt signaling; XAV-939
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1.2.2 T4 JRM 7 GFP BMPY 1 FSHB Mg 5
P3G AT A B R T H B & GFP BMPO FlI
FSHB ( Ad-GFP, Ad-BMP9 #1 Ad-FSHBR ) # fff /i
AdEasy 245"ty sk, 2K G (0008, 293T A1 14
JGHRAET-80 C,

1.2.3 [ bR B o 2 0 B 00 B 25 W0k B2 0 5 < A T
FKWIT R Ad-GFP 2 ( X BE4H ) L Ad-BMP9 4 |
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Y#) . ¥ C3HI0T1/2 4 A IH Ak 250 (B 5 LLiE
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54 ALP 1o (0 45 R 10 9% 5 20 e B g ok B R AT

WHoE. Ak, R A Rl e 59 XAV-939 Jin A Ad-BMP9
+Ad-FSHP SCH 4, AR 4 ALP Jt 1045 5L 5 25 )
o BHIEEZRE n=3,

1.2.4  ALP Be(n 5 40 M0 32 F0 T 24 FLA, AR 45 00
AR FE B W W AL B AL, 7 d J5 i ALP WL (8
TR B AR U D X A MO AT L T O IR
Hidw, BHELBREZ R n=3,

1.2.5  [REE PRGN K 20 g b B T 24 FLAR, B4R
MR FF G YA BB, 5 d )5 AR 9% TRIzol | S 4% 5%
B & A qPCR A I 350 & 68 R 12 W 4 BB 4 g
RNA & 5 cDNA JHE 0 B 2 £k, G4 % E
HERERE n=3, ORRENAT 519 ILE L,

&1 OMEES YT

Table 1 Gene primers sequences

FEH HIGH (5" —37) Ll (5’ —37)
CHOB CAGAATGGTAGGAAGGTCACG CGAATGCTGTAATGGCGTATC
cyclin D1 GTGCGTGCAGAAGGAGATTGT CTCACAGACCTCCAGCATCCA

1.2.6  ARS Yefn 5 403 B 24 FLAR , % 20 M
B ANMSE 3 KA & 10 mmol/L B-Bils H i Al
50 ng/mlL 4% C 1945 2015 5 B 35 3L 2 1t DMEM
BRI P28 KBERHREEL RBP4 %) E
EERASROEEMETRERKELR. B4l
Sz R KB =3,
L3 iFarr

AT HE 43T R ) SPSS 22.0 B, A x ks
R-EBME PR MEZ . SR Student’ s r-test £ 5 X
BARES, M a=0.05 Rk, 4 P<0.05 Kt
Uit E L.

2 #R
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T T TR I h /N6 1) 52 e

ALP 2 —Fp¥EE A, E B UL TN E BB
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J oA R b R 40 R — D B R 41k
TEA, FLEE B0 A W 22 FRAE 2 40 A 40 M A B I (28
B, SRS IR, e, 3 Ea S et )n
BB, B, B R /N g A Ry 2 H Y
PREYIZ— o B0 T B B A R A R L e i3
YL C3HI0TL/2 4L, 4351 F 7 d #0128 d J5 4 I
ALP FIGER /NGBy R A, SR WA 1 A B,
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WSRO R B 2RI B OBE(E
1B) ,$&7~ FSHB FikHi® [ BMPO i3 T MSCs i,
B 77 1) 43 A Y BE

2.2 FSHB %} BMP9 i 5 #) MSCs # cyclin D1
mRNA KI5 % )

AU HT BB 9 & B 4 i ) BMP/Smad {F
2UH Noteh {52 AT 465 5 7 FSHp 3 [7] BMP9
P55 MSCs W8, BN, AR AT T & E) Wot/B-
catenin {55 2 G WEH P REEIEH . il Wnt/B-
catenin i #% T e B W 5% 5%, £ Ad-FSHB L 4,
eyclin DI mRNA f)&ik & 5 Ad-GFP Xf A4 AH I o
WEMEZR, Ad-BMPY LHANREIEH R IR
(P<0.01), #&77% 8k B FSH 4b 3B MSCs 28]
Wnt/B-catenin {55 3458 , M BMP9 JU| /] % 7 22
B Wt {55158 ; )40, BE A (E F] Ad-BMPY I Ad-
FSHPB 4k # MSCs, cyclin D1 %% 3% Ad-BMP9 3£
B4 B E N (P<0.01) , 478 FSHB 3458 T BMP9
PBRHY cyclin D1 B FE 5% (& 2) , 7R Rl FSHB $f 58 T
BMP9Y %54 Wnt/B-catenin {5 54515 .

2.3 XAV-939 [&{% T FSHE 1438 BMP9 i 5
MSCs H cyclin D1 # 51 ALP 3 ik
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Ad-GFP

Ad-FSHp

Ad-BMPY+Ad-FSHp

Ad-BMP9

Ad-BMPY9+Ad-FSHp

1 FSHB Xf BMPO i & 8 MSCs & s 4L H ATP 55 EE /45 ) 82 1
ACALP B B R R & 4 ALP KX OL (T d) ;B ARS Qe )5 622 WM ER T 4 Al 45 £/ &S L AUIB 0L (28 d,100%)
Fig.1 The influences of FSH on ALP and calcium salt nodules of MSCs osteogenesis differentiation induced by BMP9

A:ALP chromogenic reaction showed the ALP expression in all groups (7 days) ; B;ARS staining results showed the calcium salt nodules

deposition in each group with optical microscope dectection (28 days, 100x).

cyclin D1

20
- AdGEP
5 L& mmn aqFSHB
7 BB ABMPY
. AG-BMPY
¥ +AQESHD

Fold Change
s

th
i

-
; 2 )

$ & & S

g ¥ ¥ o &
: ks ki Yoy
o

2 qPCR AR A H cyelin D1 {95 FKFE(5d,n
=3,Student’ s ¢-test)

.5 Ad-GFP 4 [k %, ™ P<0.01; 5 Ad-BMPO 41 |45, %% P
<0.01,

Fig.2 qPCR technology assayed the transcription levels of

cyclin D1 in each group(5 days, n=3, Student’s t-test)
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F&{X T FSHP 1% 58 BMP9 15 3 i Wnt/B-catenin {5
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W AGFSHp
B ALBMPY
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R AJ-BMPY+AL-FSHP

Ad-BMPY-+A-FSHE
+XAVOIG
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K

3 XAV-939(1 pmol/L) Zb 54 4HF eyclin D1 mRNA A1 ALP B 383K 46
A:qPCR Kl % 20T cyelin D1 B4 5 (5 d,n=3,Swudenl’ s t-test, 5 Ad-GFP HAA L, ** £<0.01; 5 Ad-BMPY ZH# It ,* <0.01;
5 Ad-BMPO 4t , “¥ P<0.01; 5 AdBMPO+Ad-FSHE UM Hr,© P<0.05) ;B ALP B AT A ALP B:KI5(7 d) .
Fig.3 The expressions detection of cyclin D1 mRNA and ALP in all groups with XAV-939 (1 pumol/L) treatment
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