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4 M BaP3 BMP2% 5 69 C3H10T1/24m I s B 44k 69 %5 vf, 48 327 R A At B BR B (alkaline
phosphatase, ALP)#) % & Fni& 1, 14 R AW & EL1SHE &, 4R BT, BaP+ VAR SR #1697 37
HBMP2/~ 5 49 ALPA= 45 35 I AR (P<0.001); Western blot#d ] & & 8.7, BaP™ VA 7| B4R # 69 7 X
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(P<0.01, P<0.001). /A AhRAZEILAICH223191 /5, M & 45 R R 7, H 7T #4914 £ BaP BMP2#5 3
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BaP Inhibits BMP2-Induced Osteogenic Differentiation of Mesenchymal
Stem Cells Line C3H10T1/2 through AhR

An Liqin, Shi Qiong, Zhou Yiqing, Liu Hongxia, Cheng Yu, Zhang Ruyi, Yan Shujuan, Weng Yaguang*
(Key Laboratory of Clinical Laboratory Diagnostics of Ministry Education, Faculty of Laboratory Medicine,
Chongqing Medicine University, Chongqing 400016, China)

Abstract The aim of this study was to investigate the effect of Benzoapyrene on bone morphogenetic
protein 2 (BMP2)-induced osteogenic differentiation of mesenchymal stem cells line C3H10T1/2 and the regulatory
mechanism involved. C3H10T1/2 cells were infected with Ad-BMP2/Ad-GFP and the expression of BMP2 and
aryl hydrocarbon receptor (44R) were detected by RT-PCR. The mRNA level of BMP2 significantly increased
(P<0.001), however, the the mRNA level of 44R did not alter significantly. Different concentration of BaP was to
treat C3H10T1/2 for 7 days, detected with alkaline phosphatase (ALP) activity and ALP staining, and for 14 days,
detected with Alizarin red S staining to observe the effect of BaP on BMP2-induced osteogenic differentiation.
The results showed that BaP inhibited BMP2-induced ALP activity (P<0.001) and calcium deposition in a dose-
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dependent manner. It was also found that BaP significantly reduced the protein levels of p-Smad1/5/8 and Runx2
(P<0.01, P<0.001). However, when added AhR antagonists (CH223191), we found that CH223191 could partly
reverse the toxicologic effects of BaP on oesteogenic differentiation, at the mean while, it partly rescued the
inhibition effects of BaP on BMP2/Smad signal pathway (P<0.05). We concluded that BaP can inhibit BMP2-
induced osteogenic differentiation of C3H10T1/2 cells via AhR and it involved in BMP2/Smad signaling pathway.
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Table 1 The sequence of primers for PCR (mouse)

B 1ER 55" —~3" SR 553"

Gene Forward primer (5'—3") Reverse primer (5'—3")

GAPDH GGC TGC CCA GAA CAT CAT CGG ACA CAT TGG GGG TAG
BMP2 GAG GAT TAG CAG GTCTTT G GGA GTT CAG GTG GTC AGC

AhR CTG CGC TGAAAC ATG AGC AA

AAG TCAACC TCA CCAGCAGC
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A: Ad-GFPHIAJ-BMP2/& JC3H10T1/241 148 h/57%¢ 6 [&l; B: RT-PCRAG I AL i #5:2 K 5 C3H10T 1/241 i BMP2F1ARRIF) FH X mRNAZK - C:
EIBH BMP2{J A X mRNAZKF, #%#%P<0.001; D: EIBHARRIFIFX FIE K ns: A BEZE R .
A: Ad-GFP and Ad-BMP2 infected C3H10T1/2 cells for 48 h; B: tested the mRNA levels of BMP2 and AhR of C3H10T1/2 cells that infected Ad-BMP2
for 2d by RT-PCR; C: the relative mRNA level of BMP2 of B, ***P<(.001; D: the relative mRNA level of AAR of B; ns: no significant difference.
El1 7EBMP2iESHICIHI0TI/2 LRAERLE 53 T FEFARR mRNAKF
Fig.1 The relative mRNA level of 44R during BMP2-induced osteogenic differentiation of C3H10T1/2 cells
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A: tested ALP staining after transfected C3H10T1/2 cells with BMP2 and added different concentration of BaP for 7 d; B: tested ALP activity,
% P<(.001.
E2 BaPilFIBMP2i%SHICIHI0T1 240 RHARK & 51k
Fig.2 BaP suppressed BMP2-induced early oesteogenic differentiation of C3H10T1/2 cells
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Blank GFP BMP2

BMP2+BaP 0.5

BMP2+BaP 1.0 BMP2+BaP 2.0

FARFREEBaP(0.5+ 1.04 2.0 umol/L)AbH& Je Ad-BMP2 [ C3H10T 1 /240 i) 14K J7 #E47 75 K ALYt
Tested Alizarin red S stain after transfected C3H10T1/2 cells with BMP2 and added different concentration of BaP for 14 d.
3 BaPHIFIBMP2i%SC3H10T1/240 8 B:HARK B 31K
Fig.3 BaP suppressed BMP2-induced the later oesteogenic differentiation of C3H10T1/2 cells
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A: Western blotf&llp-Smad1/5/8 75 F Jii /K F; B: X AEISE R 8 4T; C: Western blotf M Runx2 2 [ JF 7K “F; D: XFCEIZE R e & 08T,
#P<0.01, ***P<0.001.

A: the protein level of p-Smad1/5/8 was tested by Western blot; B: semiquantitative analyses of A; C: the protein level of Runx2 was tested by Western
blot; D: semiquantitative analyses of C; **P<0.01, ***P<0.001.

El4  BaP#IHIBMP2/Smad{s SiB %
Fig.4 BaP inhibited BMP2/Smad signal pathway
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[El5 CH2231917]3R5) ¥ 45BaPXIBMP2iE S C3IH10T1/240REH) F 5 BARL B S L B9 D1 A
Fig.5 CH223191 can partly rescue the toxicologic effects of BaP on BMP2-induced the early and later oesteogenic
differentiation of C3H10T1/2 cells
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A: Western bloths Jllp-Smad1/5/84 4 /KT, B: X AR5 51021 58 B4 HT; C: Western bloths Ml Runx2H [ 5 /KT+; D: X CII45 H 10452 &4 #r;

*P<0.05,**P<0.01, ***P<0.001

A: the protein level of p-Smad1/5/8 was tested by Western blot; B: semiquantitative analyses of A; C: the protein level of Runx2 was tested by Western

blot; D: semiquantitative analyses of C; *P<0.05, **P<0.01, ***P<0.001.

El6 CH2231917] #8457 E% BaPX BMP2/Smad{= S i@ B H4E A
Fig.6 CH223191 can partly rescue the toxicologic effects of BaP on BMP2/Smad signal pathway
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