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WE. BH HiT il £ B I (follicle-stimulating hormone B-subunit, FSHB ) 7 5 & 2% & 42 & 1 9 ( bone morphogenetic
protein 9,BMP9) 7 5 Ja] 5 i T 4 Ml ( mesenchymal stem cells, MSCs) Ji 4743 fb D IOPE I M T BB ML . 73k ) 40 Bl fh 2= e
B ERNAENE(EARB I v R WG DAPT)/ER TR AR T4 M 5 d 5 40 M o 58 1 2% 72 58 (alkaline
phosphatase , ATP) Y%, i) 25 4k, . 8 5F 52 i} & & PCR ( quantitative real-time PCR, Q-PCR) # Ml BMP9 mRNA  FSHB mRNA A
Notch {5 51 B #U5 [H (Heyl) mRNA 335K F . F 76 R4 S(alizarin red S, ARS) J (0100 55 B /R e W] 75 FR T 411l 21 d
JEH SRR IS . SR FSHR AbBR4] ALP 3Rik% GFP %t #8240 50 8] W ok 45, BMPO 4b ¥ 4H ALP 3235458 GFP X B2
W 3N, T BMPO &5 FSHR Bk {5 4L 3 4H ALP F3A% BMPO 4b3H2H B 0. 55 41, BMPO 4b 30 2H i ) B AR sE W 45 6h 4519
Notch (5S4 FF Heyl mRNA 357K V8 GFP X B4 & F34 fm (P<0.01) , 1 BMP9 5 FSHR k& 4b B 20 45 BMPO 4b B 4 3=
K RFERIN(P<0.01) . {HHZ54 DAPT #Ifl Notch {55 J5 ,BMP9 5 DAPT BE A 403 40 4 BMPY St 4b 340 , ALP {4 Heyl
mRNA 35 BEREL(P<0.05) ; H BMP9+FSHB+DAPT 154 4b 3 4H %% BMPO+FSHP BE-& A8 40 ALP Yt 8 Heyl mRNA ikt
BERM(P<0.05), £5i FSHE w58 BMPO 155 (W 8] 72 5T T 4 i BB 40 Ak, Notch {5 B B P RETE K R B B/EH .
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The study on the role of FSHB in BMP9-induced osteogenic differentiation of mesenchymal
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Abstract: Objective To investigate the role of FSHB (follicle-stimulating hormone B-subunit) in BMP9 ( bone morphogenetic
protein 9)-induced osteogenic differentiation of mesenchymal stem cells. Methods The cytochemical staining method was used to
detect the change of ALP ( alkaline phosphatase) expression in the cells on the 5th day after the treatment factors ( recombinant
adenovirus or y-secretase inhibitor DAPT) were applied to MSCs. Quantitative real-time PCR ( Q-PCR) was used to detect the
changes of mRNA expression levels of BMP9, FSHB and Notch signaling pathway target genes ( Heyl). Alizarin Red S staining
was used to detect the deposition of calcium salts in the cells on the 21st day after adenovirus-infection of MSCs. Results The
ALP staining of FSHB treatment group was not significantly changed compared with the GFP group; the ALP staining of BMP9
treatment group was significantly higher than the GFP group; and the ALP activity of BMP9 and FSHR treatment group was

significantly higher than the BMP9 treatment group. In addition, the expression levels of late osteogenic markers ( calcium salt
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nodules) and Notch signaling target gene Heyl mRNA in the BMP9 treatment group were significantly higher than those in the GFP

group (P<0.01), and further increased in the combined treatment group than the BMP9 treatment group ( P<0. 01). After inhibiting

Notch signal by DAPT, the ALP staining and the expression of Heyl mRNA in the combined treatment group of BMP9+DAPT were

significantly reduced compared with the separate treatment group of BMP9 ( P<0.05). Moreover, the ALP staining and the

expression of Heyl mRNA in BMP9+FSH +DAPT combined treatment group were significantly lower than that in BMP9+FSH

combined treatment group (P<0.05). Conclusion FSHp can enhance the osteogenic differentiation of mesenchymal stem cells

induced by BMP9, and Notch signaling may play an important role in it.
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[7] 38 & T 48 2 ( mesenchymal stem cells, MSCs)
SN EEAN s N TR S O )
ARE R EE RIS Z R iB R A A
KREHE LW T O EHEErBALER
(RS B AR . CIHI0T1/2 4112 M C3H /1
BB R T 40 M bk, RS TR
MoBLZ —  WFFE R 6] {5 5 38 B AE 6] 3 5T T 40 i h
S BB RAHA T RFHRNE LIRS,

B 7 & 4 #  (bone morphogenetic proteins,
BMPs) & ¥ £t 4 K F-B ( transforming growth
factor, TGF-B) BEKN ZHEMWE LM Z —, K&
RENEWN EEBER BB OMERE MERS
EEHMHEEELAG. A 19 42 60 448 H Urist
BRI B4 DA E I SO ) 20 ZRIALS
Herh BMP2.,4.7 2 i R T 8 3 B A 2 55 A0
Bh36YT . BMPO R4 A4 K AL ¥ 2 5 GDF2"
S TE NG U RE 23 319 201 HLRT ik 5 BMP2 4,
5.6.7 4 50% ~ 55% (¥ A IRl & AL BT 41, L E 43
WA SR W TR 33 T LA A I R A 5T K
B0 AL WLEF AL AT A AR A S
WA S B A EEEH. BMPY 1 N &
HETHAES RSB ESREERZ T,
#4r BMP {445 BMP4 1 BMP7 & 7€ I JR o 1 42 F
FHE B B R ART

o 22 J5 B BT 95 A3 E ( postmenopausal osteoporosis,
PMOP ) 2 WL 00 J5 % k- o0 A AT, 4 AIE 2 B =
DB AR, B MEER NIt S T B, DR
BB STIA Sy, PMOP 3= B2 5 [R] 2 M 838 /K A9 AR
HMERR T HR 7ol R & £ %, Hik 10 4F
(BT S %% B0, e BBl 46 22 301, HE R K OF- i 4t 5 7E
1E B 30, 99 9 3% & (follicle-stimulating hormone
FSHERBEE, HEB e ERBLRRER/E
KHE,fe7n FSH 5 PMOP A58 ZUAH Gk, FSH 2
R T EARETH R R A o F1 B BIATE
B, Hovh B ME kSR e # L RR S D BE Y TR EE A R
G2 B AR K R B IR A

RIHER S A AT BEAH AL, ik 5 4 22 J5 TN JOE 4
BE T B EBEA R, WA EE AR FSH-
B T ZEaE i 1 5 E B ROk 42 7 PMOP | & 2 5 i
Allan %50 % B, FSH-B %% 3 [ i vk /1> B A 42 30F
R, H L, FSH X & ¥ 25 28 2 Be F0 B ) 14 17
Frill o AR 4 BT B BF 5T & B, FSHB 7E BMPO i
S 0] 78 0T 40 I 1 B 43 Ak o ke B0 42 R (H B IR
BLI I A B 4

Notch B2 XHEENERKR KBRS, LB H
HiL B4 52 A8 5 BE AR 255 0% Notch {545 /5, Noteh 32 {4
T M %N ¥ o B L (TNF-o
convertingenzyme, TACE ) F1 ~-{& 43 i B ( v-
secretase ) / 5L % & (presenilin, PS) TR M T , 4= 1%
f N 38 Cintracellular notch , ICN) 3t A 4 fd 4% , JE 4= 80
FEH (Hesl/5/7 Heyl/2/L) ¥ 3, A5 AN, A
SR YR B Notch Bl 58 £ 8 i 1 48 A8 B9 2R 0 5
A BTG , Notch {5 5 BB 38 2 0 ) 18] 58 57 1 40 g
IR G R A R el R R 1 0 |
Notch {5 51 & R RIMEH MG E A, 1o, P 2 it
FEUE Sy -l 43 000 W 9 70 46 37 DAPT & Notch
155 B4R AR I R0, 38 BT Noteh 55, 98795
TEBEKELEHWAIEN. A MHXEHE &I, Notch
&S5 7E BMPO 755 W) 78 J5t T 40 M 1 401k vh 493 1
FHEREMEMY (Ax FSHR 1438 BMP9 {2 3 ] 75 &
T 40 AR A T R R DL R GE

R, A BT 5 B ZE & Notch {55 78 FSHB
SR BMP9 35 5 (8] 78 5t T 40 M AR B 204k o iy B R A
ML BE— 30 58 FSHB 168 8 7 R OF 5, B I,
BN B BT AN RE S R BB 1 By VA SR AR .

1 MHRERFE

L1 5 4 e 3 5%

C3HI1O0T1/2 4l f A1 AW JIG ' | Bz 48 ff-293T
I 3K F American Type Culture Collection ( ATCC),
YN 7E DMEM B 5% JE. & 8 (90%) . i 4 1L v
(10%) EE7EFK (100 mg/L) MIF R (100 kU/L) H
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B3 BT 37 C & 5% CO, 840 M 4% 32 4 b 2R
Koo AR S5 v A R 60 1 8 R O 2 3P G M 3K T
B RKEYRBEABRAF ;HERL S Pkl KL T %
Ky ALY RHECA BR 22 B 5 i R B sk 3 AR & A S
W ER PCRIAFEMETEHELEYHARAR
2\ H]; TRIzol 3K - 28 8K G HE R B £ A R Al
DAPT Il 3K F Sigma-Aldrich /Y #]
1.2 [AprEHMRM R (GFP BMPI FSHRB ) #4 4
KA AdEasy 241" g HAS BF 57 7 2 L RY
4 B % Ad-GFP Ad-BMP9 #1 Ad-FSHB, it % I
W3R E L RN A RA R AT E O, Kb Ad-
GFP FfEXTRRZH . FIH 293T 409 44 AR 75 o
1.3 SCue sy 20 5 3 20 R 75 0 B2 L 24 vk 0
RIEHTIE B 098 52 56 53 4 B (Ad-GFP) Al
SC 4 4 ( Ad-FSHB, Ad-BMP9 F1 Ad-BMP9 + Ad-
FSHB) . 7E S5, 5 X £ 4B K W] C3IH10T1/2 4i g
DAGE 2486 fE (2 5x10°/4L) B T 24 LR Wi B )5
T (R M R 2 s 7, LUA R AR AR .0, 1.1, 0,
2.0.4.0.6.0.8.0,10.0,15.0,20.0 pL/FL /&% 4t 4
8,24 h JE LG a0 5O, Ve e R 2H IR B JEk gt R
T @ W BAS A, R AR IR T 5T B RY 1E B e AR R
o5 AR S5 B IR AN [F] VR BE B DAPT fif AR 5 /2%
Y iR 7 20 , AR AR B P % IR B (alkaline phosphatase,
ALP) B0 45 00 8 25 W) 10 S AR MR B

1.4 ALP FRikkl

BB A K C3HIT0T/2 41 i L& 24 88 B (24
5x10°/4L) B Fl T 24 FLAR, 40 A s BE 75, o A 6 R
ZH NS H R E TR R A MR A Y, I T
555 K4k B R) i A T 50 B X 4 iR AT ALP Bt
th, HFAEALRWEL 3K,
1.5 PEELL S Pl g Fh 2575

BB A K C3HIT0T/2 41 i L& 24 88 B (24
5x10°/4L) e fl T 24 FLAR, 40 L i B2 5, R F 92 A
P43 0 I A S 56 4H Fn X BR 2 1 20 AR R B R R 4T
L, 3 T B RS A LS 56 3 DRl R A T 4
S LAEMRBESN 10 mmol/L -8R H M 4h .50 pg/mL
HAEFR C BRI R A YR 2 21 d G Bl
M FHTHE RO St BHIRER 31K,
1.6 Z0f 5 RNA $2H i 5% 5% D) S S i) 5806 8 &
PCR 5%

3B A K C3HT0TL/2 4 i LA 3E 24 5 15 (4
5x10°/FL) Rl T 24 FLA, 40 M8 G BE S, 2 B 58 0
B o BN A A B B4 Ak B R 2, F 4 5 B RS (IR R
B EHE 5 K) R A TRIzol ¥ M\ & 2H 48 ffd o 42 X
AL RNA AT 00 4% 1% cDNA, B J5 R Q-PCR
BRI SE HH B B9 2 P mRNA B £ 55K F, S4
TWHEE 3R, FENEHEZWFHINE 1,

&1 Q-PCRIEIYFS]
Table 1 Primer sequences table of Q-PCR

#H RUssl#1(5"—3")

MHEESIHI(ST—37)

BMP9

TCTTCTCCAATGACCGCAGCAATG (24 bp)

CTCCTCCTCTTGGCTCTCACCTG (23 bp)

FSHB CTTCAAGGAGCTGGTATACGAGAC(24 bp) CAGTCAGTGCTGTCGCTGTC (20 bp)
Heyl CACTGCAGGAGGGAAAGGTTAT(22 bp) CCCCAAACTCCGATAGTCCAT(21 bp)
CHOB CAGAATGGTAGGAAGGTCACG(21 bp) CGAATGCTGTAATGGCGTATC(21 bp)
L7 HBdsorbr M ALP B9RIEZEM . 458 Bon, BMPO kb H 25 &

AW G SPSS 22. 0 BRAF X 52 56 #5 4 #4742
AT, IR B AR M 22 (x+s) Rom; A IR T AR
3t Studen s-test #£4T, L a=0. 05 i g KA

2 #R

2.1 C3HI0T1/2 40 i 2% e 55 41 B8 75 )5 AH L AR g
7 mRNA (R 5K A ALP A5

C3HI10T1/2 4 ffs 7 25 41 B3 9% 7 ( Ad-GFP | Ad-
FSHB J Ad-BMP9) j& %t 48 h J5 £ B & RNA J %
I FSHB 1 BMP9 mRNA [ kK-, FH Q-PCR
J7EE R MG, 43 47 H mRNA 55 35 7K - i A 0 & B
8 TROREFATE S d 5 R ALP e )7 12 WAL 20

GFP %} 4] BMP9 mRNA Fik/K-F B % 34 5 , FSHB
A FRZHH GFP %) 20 FSHB mRNA 3R IAIK V- i &
e, HERWAES 2 E L (P<0.01,E 1A 1B);
HAh, ALP 3t @ & 75, BMPO AbJHZH ALP Zt @ %5
GFP Xf BZH VR (& 1C) ;T FSHP AL 24 ALP 3 64
B GFP X MAT W E UL (BPRER) . R
JiL% 55 B8 T BRI C3H10T1/2 40336 3%, H BMP9
RES T 6] 72 50 T 40 MO 8 4 Ak, T B Y FSHB Y
TiEFHMEIIRE.
2.2 FSHP #iJim BMP9 % S5 C3HIOT1/2 4 fid i)
ALP ik

i ALP 35 M 58 iS4 VR RT3 DIAR ¢, 2 0F
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GFP BMP9 A GFP FSH B

GFP
1 GFP.BMPY # FSHpP 5 41§35 3 4> B8k e C3HI0T1/2 4 J5 48 h M mRNA EXKFER 5d 5
ALP Rk A (100x)  A:Q-PCR 453 .78 BMP9 = 4 7y 7 B Yt C3H10TL1/2 4i}g 48 h /5 BMP9 mRNA
Fik KT (n=3,-test, ™ P=0.0006 vs GFP 41) ;B:Q-PCR %55 & /5 FSHP & 41 B2 5 #2/8% Y C3H10T1/2 4
fii 48 h J5 FSHB mRNA kK (n=3,t-test, ™ P=0.0004 vs GFP #H) ; C; ALP Y445 5 .75 BMP9 &4y
SRR Y C3HI10T1/2 4 5 d J& ALP 3235 (100x)
Fig.1 Corresponding mRNA expression levels of GFP, BMP9 and FSHP recombinant adenoviruses treated
C3HI10T1/2 cells at 48 h and ALP expression at 5 d (100x). A: Q-PCR analysis of BMP9 mRNA levels in
C3H10T1/2 cells treated with BMP9 recombinant adenovirus for 48 h(n=3, t-test, ™ P=0. 0006 vs GFP group) ;
B: Q-PCR analysis of FSHB mRNA levels in C3H10T1/2 cells treated with FSHB recombinant adenovirus for 48 h
(n=3, i-test, ™ P=0.0004 vs GFP group); C: The ALP staining of C3HIOT1/2 cells treated with BMP9

recombinant adenovirus for 5 d (100 x).

GFP FSHB

BMP9 BMP9+FSHf

B2 St BHET A4 ALP Ja 5L (100x)
Fig.2 The ALP staining in each group by the light microscope (100x)

M 1) 305 T 40 B B o A R AR . AR SR A
4% 4 B 4 By % 5 ( Ad-GFP  Ad-FSHB & Ad-BMP9)
e C3HI10T1/2 4 5 d J5 1 ALP Rk #4140,
g5 R BN, FSHB AbHIZH % GFP X B4 ALP Y70
WE X, 48R FSHR XS ALP (RiA T W E ¥
W ;T BMPO Ab 3 40 45 % BE 40 ALP 3 (1 3%, R
BMP9 f8 W & 5 5 ALP )3k ik, /M, BMPY9 5
FSHB BXA 4b ¥ 20 % BMPY Ab 320 ALP 4t (it — 2
B (E 2) ,##/5 FSHB BEHS 58 BMPO 5 i ALP
)35 o

2.3 FSHp #%3% BMPY if5 % C3HI10T1/2 48 i bl &
H 55 R B T AR

AE 18] 38 51+ 40 3 Ak Dy nld B 0 B R 40 i 2R
], e A ak st ok, B B Ry LA £, 52
AH 2 0 485 R AR A 3 15 00, DX T 6 3 85 15 o
SRR Y . BT AR R R R &
VIR RIAE OO , 3 — 25 R 0 AH [ A B R &% 41 45 R VT
RN, 455 878, GFP fl FSHE 4b 3 4 Tt B & 1Y
B ER 251 JE A, i BMPO 4 ¥ 4 A5 BH iR 0% 45 £h 45
JE B, IESE BMPO A {2 # BH (19 2 BE ; T BMP9 5
FSHP Bk & &b B4, 45 5 45 57 i B B & 4 BMP9 4b
P EIE (B 3) o Z8 1,471 FSHB 3% n BMP9
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GFP FSHB

BMP9 BMPI-+FSHf

3 ObWASET FSHB X BMP9 355 C3HI0T1/2 48 i 45 3 DL AR S0 ( 100 )
Fig.3 FEffect of FSHB on BMP9-induced calcium deposition in C3H10T1/2 cells under light microscopy ( 100x)

W5 7] 78 50 T 200 0 B0 Ak il 78 Fh S 3 A T AR
2.4 TFSHR #3% BMP9 i S C3H10T1/2 40 g A &
346 Noteh {55 3R

MR8 240 Vit , AW 58 F) & 20 1 s o 2 e 4t
L 5 d 5 XHAHCAE S AL I mRNA #EAT 460, & B
Notch {5 5 8 3 [l Heyl mRNA [ 58 57K - 9 & 14
e e 4 R, F R Q-PCR Jrik il g , 4 7 H
mRNA 3K K V- 1Y A % € B0, 458 W, FSHB
AbIRAHE GFP X HE 4] Heyl mRNA K ikt B & &
1k ,BMP9 4t BEA1%; GFP X BE 4l Heyl mRNA 3k
BEHM, AZRAHHK I E X (P<0.01); 1l
BMP9 5 FSHR Hk & Ab ¥ 4 ¥ BMPY 4b B 2H Heyl
mRNA R B - B, BERAHRITFEX
(P<0.01,K 4), #&7~ FSHP BEHY i BMPO i 3 [A]
Fo 5T A0 ML AR A b Heyl mRNA [ 3235 K7, B

Notch {55 1Kk,
30+

Fold change

BE 4 FSHP %} BMPY % 53 i 18] 58 i T 40 i ' Notch
FS A F Heyl mRNA Rk KF M50, Q-PCR
S50 s T4 MR e B R C3HI0TI/2 41 5 d J/
Heyl mRNA 3£ 35 K F (n =3, t-test, ™ P <0.0001 vs
GFP 41 ;" P=0.0032 vs BMP9 4] )

Fig.4  Effect of FSHB on the expression of Notch
signaling target gene Heyl mRNA in BMP9-induced
mesenchymal stem cells. Q-PCR analysis of Heyl mRNA
levels in C3H10T1/2 cells treated with recombinant
adenovirus for 5 d(n =3, r-test,”™ P<0.0001 vs GFP
group; "P=0. 0032 vs BMP9 group).

2.5 DAPT il FSHB 353 BMP9 i#5 5 C3H10T1/2
4 ff B A ALP (Y33

i T B 9% Notch {5 5 38 B # i 57 DAPT (10
pmol/L) 4 75 GE A % 4 il FSHB #4558 BMP9 5 & [A]
O T 40 A BR B 4346, MO IE SE Noteh {5 5 3 B 7F
Hh s E mEEEN . ¥ 8ok KB C3H10T1/2
AT AE 24 FLAR b, WG BE J5 R #5 40 HE 2H AR B
DAPT( 10 pwmol/L) 53 5| #& i 5% 1 %] b B 41, 15 57
5d 34T ALP e, NEl S fr , BMPO fig i & 3
fim ALP Zt 5 ,FSHB 5 BMPO BE & AbFH4H ALP 3t 6
M4 BMPO F i ab 35 20 1 — 25 38, T 7€ S A b 38
F % DAPT J5,BMP9 5 DAPT Bt 4 Ab 4T ALP Y
B8 BMPO Ff 4b 1 26 B AI% , [ B BMP9 5 FSHB |
DAPT ¢4 Ab B 4H % BMPO 5 FSHB 4P 4H ALP 2
o PR, 3878 DAPT RE#I | BMPO {i i [A] 72
BT 4 A B B oAk B9 VR A, L BE ] FSHB 1Y 5%
BMPO i #f 8] 78 Jit T 40 M J v 40 A6 9 VE A, AT
[JHIESE Notch 5571 FSHB 3 5% BMPO i i [A] 58 it
& 20 S Ak R B E AR
2.6 DAPT i FSHB #53% BMP9 355 C3H10T1/2
4 M B 43 Ak Notch (55 1R 5

KT #F — & % F Notch {5 5 7 FSHB # 7
BMP9 53 C3H10T1/2 48 il it 7 J3 b i 72 v 405 38
B9 2 O K X ECAE R T 09 C3HI0TL/2 48 F 4 78
24 FLAR T, B J5 R 45 A 3L N 2R e A 5% T Rl Ak B 4
ML, 3557 5 d 5 2 HU A il 2 RNA R A Q-PCR e il
Notch {5 ZHUEEE Heyl mRNA ik, & 6 fras,
BMP9 43 #H Heyl mRNA 3£iA % GFP At JH4H G &
J} & (P<0.01) ,BMP9 5 FSHP 4b3H4H Heyl mRNA
FIE B BMPY 4b ¥4 i — 2 5 (P<0.05) , 1 76 i
AMFEEZE DAPT (10 wmol/L) j&,BMP9 5 DAPT
AL BE 4] Heyl mRNA ) k% BMP9 4b 3 41 [% {1
(P<0.05) ; [ i}, BMP9 5 FSHBR.,DAPT §t & 4k B
Heyl mRNA 1§ 3 ikt % BMP9 5 FSHPB 4b ¥ 40 [%
K (P<0.05), /5 DAPT GE ) il BMPY f& i
C3H10T1/2 4 i hl B 43 Ak Noteh (55 AR IK,
BeFM ) FSHR 1% 5% BMP9 {€ ¥f C3H10T1/2 40 g i
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GFP FSHB BMP9

BMP9+FSHB
+DAPT

BMP9+DAPT BMPY+FSHpB

B S Ot REsETAH ATP AEL (100x)
Fig.5 The ALP staining in each group by the light microscope (100x)

B4 AL w Notch {5 5 i FRik , #E— HF 5L Noteh 55
1 FSHp 7] BMP {12 i 11 7 5% 40 M 5 43 11 e
R EEAE

150+

Fold Change
=
<

(%3
<

6 Q-PCR # il DAPT (10 pmol/L) % FSHB i [A]
BMP9 %% C3H10T1/2 4} 5% B 2+ £ F Heyl mRNA %
BRSO, Q-PCR 45 R B /R &~ A b 4 B &R 4b A
C3HI10T1/2 4 5 d J5 Heyl mRNA F3hKFE (n=3,s-
test, ™ P<0.0001 vs GFP #41;¥P=0.0226 vs BMP9 41 ;" P
=0.0206 vs BMP9 4 ; * P=0.0197 vs BMP9+FSHB #41)

Fig.6 Q-PCR detection of the expression of Heyl mRNA
in the osteogenic differentiation of C3H10T1/2 cells induced
by FSHB, BMP9 and DAPT (10 pmol/L.). Q-PCR analysis
of Heyl mRNA levels in C3H10T1/2 cells treated with
different processing factors for 5 d (n = 3, i-test,” P <
0. 0001 vs GFP group; “P=0.0226 vs BMP9 group; *P=
0. 0206 vs BMP9 group; °P = 0.0197 vs BMP9 + FSHpB

group)

3 it

Y 28 J5 B TR AN IE A2 W R L 40 20 )5 Lo bR R LY
HRS Y, B iR — B A A, BE A B ST
NN, 48 28 5 2o PE e B R K AR B R AL 10 3
B, MR BT IR LA SR B B
M IR, PR BE LA R B
BRI T 245 4 R 1 fR L OB S BT T &, PMOP B
5 KO BRARA Ak, 5 FSH KPR A %

YIC & M4tk FSH KMt 35 TU/L [}, % FSH 8
TU/L BB B B AR Y . e~ 198 & 3, FSH
A RBTEB WA B b & UE AR L, E B R B IE A
B

8] 78 T 4 R R T2, B 2R A e L B
T HTRE 15, S B A4 UL R A A 5T BEAR R
OB, WEEEIESE, BR AR U A A, TR R T A Ll
A5 G, MBI FSH 32 {k (FSHR) () ££ 7, H 7] fiE
Wk ERK /2 B B A6 A 400 i 5 1) B50B 440 d  1m0 10
R, R, 5 FSH S B £RX MR W E, 78
TgFSH /MR, T 19 FSH g LA Al 82 04 Jy =038 i
NG v TR AT BB 0 AR
FASMERE KT I 05 5 4h, B 1A 78 BT 40
T AL AT 466 B B9 82 1)) 6 A 4 BT 51 A2 f9 FSH 39 '™
A Ik, FSH w] &8 X 18] 35 5 41 Mo A7 8 0L 1n] 7 17 1B
o oAb, BMPs 2 [8] 55 B+ 40 J i H o b i T
W, IO A BB s AT I RS B s T
P B ARG BRI, BMPY /N BMPs o 1 B 1
F BB AR 22— , 78 sh ) B Y b s 7 AR A A il
HVEAREBEPEEEEEM BHEENLHA
HIRAWIE

BMPs %f FSH f1E 32 2 )7 X i, HAF
B 5L FSH Ty B 7= AL O R H: 2 A0 R I 52 . 7E B
F AR, BMP4 RG] DL & 4 P ) O 2038 i BMP/
SMAD4 25 i 42 1 ] FSHB mRNA ik, fEIL FSH
e P 0 ST /N B A 40 M & P, BMP2 L £
BMP {55 & 77 LMl FSHR W&k, AL E A
e 5] 00 8 ook 37, L LTS R WD, BMPs 15
FSH 7E A [F] i i 2 F0 48 B P A2 7 A [R) i A8 B4R o
BMP9 {E5 BMPs RIEM M A 2 —, H B A & iE M
BB ESIIAE B K 48 FSH 78 BMPO 55 [H] 78 Ji
T 4 B B Akt R v R et A AR A R B A Y B
S &R T BMP 2 855 30 B [, % At A DG 38 B 1
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M, 558 EE %ML, P &R, Noch 55
#4558 BMPO 7% 5 14 18] 78 S T 40 B BB 20 i, Cao
4 1 JIF 52 Notch 7E BMP9 % S 19 i 4 fb rp e 8 %
VEH s BE4h, Sharff 251 % B Heyl 1 Hop & 4 8 5
YER o I, ABFSEIE 18, Noteh {5 515 SR AT
fie7E FSHP 1458 BMPO 55 7] 7t it T 4H M i & 43 1k
Wl B OE AR . A BF 5T DL MSCs 48 g &2 C3H10
TL/24 il 2 BF 55 % 52, ¥ & 4 B %% % BMPO A
FSHP & 4 ff , 5% Notch {55 %% i@ 1E FSHR
#4538 BMP9 155 MSCs B 4 fh i 28 v i A2 4k, IF:
¥ 1ZA5 5 P J5 B ) iE 52 HAF i o 7R P iy 3 AR
Mo R R, B R FSHR R AL X MSCs H1 ALP
TR IR T A e, BMPO A1 AR B i 3 Jin HL 3R 5k, i
W4 b T 2H U BEAE BMPO B KLR bl Hige ik b — 2B
Hahn, B FSHP fE1E 58 BMP9 15 5 MSCs W& 434k
(P 2) o 755 UL AR S50 04 R 000 v, &5 51 2 AR A
MR Ak (B 3) o HE— 540 M AH O 15 53 6 3 5L R 1
k)G &, Notch {55 $E 5L [ Heyl mRNA £k,
e R FSHP 4B 41 4 GFP X R4 H K=
W, T B () BMPO 4bFEZH & GFP Xt HR 20 W) I =& 3%
JNH A ,BMPY 5 FSHB B4 4b B4 N 4 BMP9 H1
Ak PR R IK BN (I’ 4) . 2 DAPT(10 pmol/
L) 254y B Wi Notch 3 i 5 X 40 M fF 77 ALP & (5 %
M, BMP9 5 DAPT Bt & 18 F 41 % BMP9 E FH 4
ALP % {6, B ik, BMP9  FSHpB #1 DAPT 5t 4 E JH 41
B BMPY Il FSHB HK-&1E FI4H ALP Bt At [ fik, AP
ALP FIKTE SN DAPT 4k B J5 9 130 5% , 3R B DAPT fig
g3 BMPO 5 FSHP 53 MSCs By ALP Rk fm
(B 5), i#F—245M Notch {55 #EFE A Heyl mRNA
By ik, BMP9 5 DAPT X & 1 414 BMPO 1 H
4] Heyl mRNA 3235 WK, BMPO FSHpB #1 DAPT Bt
A VEFH 4% BMPO ) FSHPR B & /EF4H Heyl mRNA
FIR WK, BI Heyl mRNA Rik7E DAPT 4k 385 %
W%, R W] DAPT fe 6 M ] FSHPR 1438 BMP9 153
MSCs i & 7346 Heyl mRNA SR8 im (K 6) . A
W, ZBFSEIE 52, Notch 55 76 FSHB 34 58 BMP9 7
T MSCs jli i b iR EEEH (B &1 Notch {7
SR FHLENA R — S5, B, AR R
BT Noteh {5538 i i K 0 32 14 | e 44 A1 il
SEUATKIN, S FSHE 3 5% BMP9Y 55 MSCs il H 41
fLARBE BRI PLE], HIEIT B T4 45 IR i &
KT 358 1R ) R 0 B T A E B TR T B AL FT AR A 3 i
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