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Table 1 Primers used for RT-PCR

Gene product Primers (F=forward, R=reverse)

Accession No.
Amplicon size

Coll F:5' CGG AGGTGGCTATGACTIT T3’
R: 5" GGC TGT ATG AGT TCT TCG CT 3’
OPN F: 5" ACACTTTCACTCCAATCGTCC 3’
R: 5" TGCCCTTTCCGTTGTTGTCC 3’
Cbfa-1 F: 5" CCG CAC GAC AACCGC ACC AT 3’
R: 5" CGC TCC GGC CCA CAAATCTC 3’
B-Actin F: 5" ATATCG CTG CGC TGG TCG TC 3’

R: 5" AGG ATG GCG TGA GGG AGA GC 3’

NM_007743
328 bp
NM_009263
247 bp
AF010284
289 bp
NM_007393
517 bp
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Fig. 1 Western blot analysis of Erk1/2, p-Erk1/2,
Akt and p-Akt in MC3T3-E1

Cells were treated with growth factors (1 nmol/L).
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Fig. 2 Effects of MGF-Ct24E and MGF on the alkaline
phosphatase activity in MC3T3-E1 cells
The cells were pretreated with or without inhibitor of Erk1/2 or Akt for
30 min, then stimulated by 1 nmol/L growth factors. Bars represent x + s
(n=6), *P < 0.01, versus control, *P < 0.01, **P < 0.001 versus growth

factor alone.
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Fig. 3 Effect of MGF and MGF-Ct24E on expression of ECM proteins
(a) The mRNA expression of Coll and OPN was examined by RT-PCR analysis. (b) The protein expression level was examined by Western blot

analysis. (¢)(d) Quantitative data. Coll and OPN were normalized to the B-actin. Bars represent x + s (n=3), “P < 0.01, #P < 0.001 versus blank control;

*P <0.01, **P <0.001 versus MGF or MGF-Ct24E alone. (¢c) [: Coll/B-Actin mRNA; W : Coll/B-Actin protein. (d) [1: OPN/B-Actin mRNA; H:

OPN/B-Actin protein.
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Fig. 4 Effect of MGF and MGF-Ct24E on Cbfa-1 expression and nuclear translocation
(a) The mRNA expression of Cbfal was examined by RT-PCR analysis. (b) Western blot analysis. (¢) Quantitative data of Cbfal expression. [1: Cbfal/
B-Actin mRNA; B : Cbfal/B-Actin protein. (d) Percentage of nuclear translocation fraction. Bars represent x + s (n=3), “P < 0.01, #P < 0.001 versus
blank control; *P < 0.01, **P < 0.001 versus MGF or MGF-Ct24E alone.
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Fig. 5 Effects of MGF and MGF-Ct24E on the mineralization of MC3T3-E1 cells
(a) Alizarin Red staining. (b) Quantitative analysis of Ca deposit in MC3T3-El cells. Bars represent x + s (n=6), *P < 0.01, #P < 0.001 versus blank
control; *P <0.01, **P < 0.001 versus MGF or MGF-Ct24E alone.
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ik, {HA % OPN IhRE I 7T o8 2 M B oR e 55 )



«310° EMEEEYYEHR

Prog. Biochem. Biophys. 2010; 37 (3)

W C R E D), OPN B2 [f1/N BRAS 2 52 Wi B 45 44
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XA AT v B A7 BT 90 S5 1w A0 R R B 40 1 5
TR X G G 11 ) G B2 2,

e 5k R F Chfa-1 2 B 40 B T2 1% B 26 75 17
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iz, MM/ T Cbfa-1 5 DNA 46 1R,
HET S0 ALP. Coll %5 /i 4il M ks id 8 A 10 &
ik, A PD98059 #llfil T mRNA %%, (HEH
X} Chfa-1 8L 1 JIUFIAZ e da 7= A W 2 i 4m iIE
VLIS AEAE HAh (5 512482 5 T MGF %t Cbfa-1 #
gy, A R, Erk W62 Cbfa-1 (1)
FKEFEL T, JF H IGF-1. EGF &4 KK 1
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The Effects of MGF and E Peptide on The Differentiation of Osteoblasts™

ZHANG Bing-Bing"?"”, WANG Yuan-Liang"?, YANG Li'?, PAN Chang-Jiang"?,
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(" Research Center of Bioinspired Materials Science and Engineering, Bioengineering College, Chongging University, Chongqing 400044, China;
Y Key Laboratory of Biorheological Science and Technology (Chongging University), Ministry of Education, Chongging 400044, China)

Abstract The mechano growth factor (MGF) is originated from alternative splicing of Igf-/ gene, which is
mainly expressed in stretched osteoblasts. The main purpose of this study is to examine the effects of MGF and E
peptide (the C-terminal 24 amino acids peptide in the E domain of MGF, MGF-Ct24E) on differentiation of
osteoblast MC3T3-E1 cells. The results indicate that the MGF and MGF-Ct24E activated the extracellular
signal-regulated kinase 1/2 (Erk1/2) and affected the expression of osteoblast-associated genes, including the
reduced expression of alkaline phosphatase (ALP) and type 1 collagen (Coll), the increased product of osteopontin
(OPN) and the decreased nuclear levels of activated Cbfa-1. These effects could be abolished by the blockade of
Erk1/2 activation by inhibitor PD98059. In addition, the MGF could preferably activate the PI3K-Akt pathway,
which is essential for the differentiation of osteoblasts, so the osteoblast has higher expression of ALP, type 1 Coll,
and the formation of bone mineralization nodule under the treatment of MGF than that under the treatment of
MGF-Ct24E. These advantages could be inhibited after blockading of Akt by inhibitor LY294002. It was
concluded that the MGF-Ct24E could inhibit osteoblasts differentiation through the activated Erkl1/2 cascade,
while the MGF can induce differentiation through the activated PI3K-Akt. The MGF consists of MGF-Ct24E and
IGF-1, which could activate Erk1/2 and PI3K-Akt respectively. Therefore, the MGF possess double effects on
differentiation of osteoblasts, which presented as that inhibitory effect at the early differentiation, and promoting
effect at the later differentiation.
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