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Effect of p38 MAPK Signaling Pathway on BMP-2-induced Osteogenic
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Abstract The aim of this paper is to study whether p38 MAPK signaling pathway is involved in BMP-2-
induced osteogenic differentiation of human dental follicle cells (HDFC). ABMP-2 gene was cloned from human os-
teosarcoma cell line MG-63. The eukaryotic plasmid pcDNA3.1(+)-ABMP-2 was constructed by recombinant DNA
technology and transduced into HDFC by liposome-mediated cellular delivery. After selection with G418, the re-

sistant clones which can stably overexpress the exogenous BMP-2 were obtained. The expression levels of BMP-2
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mRNA and protein were determined by quantitative real-time RT-PCR and Western blot respectively. The effect of
p38 MAPK specific inhibitor SB203580 on the expression of phospho-MAPKAP kinase-2 protein was examined.
Finally, the effect of SB203580 on BMP-2-induced ALP activity and expression of osteogenesis-related genes were
investigated. The results showed that HDFC which can stably overexpress the exogenous BMP-2 were obtained by
gene recombination and transfection. SB203580 could significantly decrease the protein level of phospho-MAP-
KAP Kinase-2. Overexpression of BMP-2 could increase ALP activity and enhance the expression of osteogenesis-
related genes such as OSX, Runx2, OCN, BSP and OPN. However, the effect of BMP-2-induced osteogenic dif-
ferentiation was inhibited by SB203580. These findings suggest that p38 MAPK signaling pathway is involved in

BMP-2-induced osteogenic differentiation of HDFC.
Key words
signaling pathway
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%1 Quantitative Real-time RT-PCR3|#] 551
Table 1 Primer sequences used for quantitative
Real-time RT-PCR

A SR 5(5'—3")
Gene Primer sequence(5'—3")

Forward: ATG GAT TCG TGG TGG AAG TG

BMP-2
Reverse: GTG GAG TTC AGA TGA TCA GC
Forward: CCC CAC CTC TTG CAA CCA
OsX Reverse: GGC TCC ACC ACT CCC TTC TAG
Forward: GCA GCA CGC TAT TAA ATC CAAATT
Runec2 Reverse: GGC ACG AAG GCT CAT CAT TC
Forward: CCT CAC ACT CCT CGC CCT ATT
ON Reverse: CCC TCC TGC TTG GAC ACAAA
Forward: AAA CGA AGA AAG CGAAGC AGAA
Bsp Reverse: GCT GCC GTT GCC GTTTT
Forward: GCC GAC CAA GGAAAA CTCACTA
OPN Reverse: CAG AAC TTC CAG AAT CAG CCT GTT
Beacin Forward: GGG TCA GAA GGATTC CTA TG

Reverse: GGT CTC AAA CAT GAT CTG GG
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e, KNS TURAMARE, Sy 38 7= BMP-23: R v
B(E1A).
2.12  F 4 ¥ pGEM-T-hBMP-284 #) 3 Fa bl b S 5.
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FAL YT Ak T AH A7 5 (I 1B)
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A: RT-PCR;™# 17k, M: DL 2000 marker; 1: RT-PCR;™#J; B: 41 ivki i) tik, M: 1 Kb DNA marker; 1: pGEM-T-hBMP-22¢ EcoR T+Not TR
2: pcDNA3.1(+)-hBMP-24:EcoR 1 + Not TIUf#V); C: F 4L EV&PCR, M: DL 2000 marker; 1-3: H I3

A: hBMP-2 cloned by RT-PCR. M: DL 2000 marker; 1: RT-PCR product; B: restriction enzyme digestion analysis of recombinant plasmid. M: 1 Kb
DNA marker, 1: pGEM-T-hBMP-2 digested with EcoR T+ Not I, 2: pcDNA3.1(+)-hBMP-2 digested with EcoR T+Not T; C: PCR screening of recombi-

nant DNA from bacterial colonies; M: DL 2000 marker; 1-3: target gene.
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Fig.1 Construction and identification of human bone morphogenetic protein-2(ZBMP-2) eukaryotic plasmid
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A: qRT-PCR analysis of BMP-2 transcript levels in different HDFC groups, using f-actin as an internal control. “P<0.01; B: Western blot analysis of

BMP-2 protein levels in different HDFC groups, using B-actin as an internal control. *P<0.05.
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Fig.2 Expression of BMP-2 in different HDFC groups
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Fig.3 Western blot analysis of phospho-MAPKAP kinase-2
(p-MK-2) protein levels in different HDFC groups

BMP-2%1i F15.0 Kbl ZAk B B, BEVIBMP-2%71 5
RT-PCR™ ¥ W Ik 5 Ak T A8 [R) A7 2 (BT 1B), 41k
it it 23 B 5 U — 2
2.2 BMP-2BRYEREFER AN

W1 &2 7~, HDFC-BMP24H BMP-2 mRNA }% 55
1 1) 23k 7K 73 1 2 = T HDFC-GFP X HDFC-C4],
ZEFA G (P<0.05).
2.3 MK-28ER 1V & B Rk K FA N

41 &3 7, HDFC-BMP22H MK-21% 12 1k 25 (A
FIL KV B & THDFC-CHl, Z R A giil %= X
(P<0.05). HDFC-BMP2+SB2035804H MK-2f i 14,

300
IZZI HDFC-C @HDFC-BMP2

B HDFC-BMP2+SB203580

9]

W

(=
T

ALP activity(% of control)
&
(=}

%
5
/

0 24 48 72
Treatment time(h)

50

DN

"P<0.01.
El4 ZALIRE A ST MO I S EREE TR 1 AT ELER
Fig.4 Comparison of ALP activity in different HDFC groups
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A: qRT-PCR analysis of the transcript levels of different osteogenesis-related genes in different HDFC groups, using f-actin as an internal control.
*P<0.05, *P<0.01; B: Western blot analysis of the protein levels of different osteogenesis-related genes in different HDFC groups, using B-actin as an
internal control. *P<0.05, “P<0.01.
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Fig.5 Expression of osteogenesis-related genes in different HDFC groups
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