YRR F R Chin J Biotech 2008, March 25; 24(3): 473-479
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjb@im.ac.cn © 2008 Institute of Microbiology, CAS & CSM, All rights reserved

CHO BMP-2/7

BRHE L, ke R

R 510120
2 s 510632

: PCR ¥ 3% BMP-2 5 BMP-7 ¢4 %025 A B, #|fl & & PCR vA F 1K (Gly,Ser)s 5 5 5\ ¥ — % & & 51 % 14 5| i
pIRESneo3 L, # % CHO-KI1 #f2fF3)| A48 % 4%, ELISA &N IZHRER T BMP-2/7 FR FRAKE G ERLENKFH
230.75 £ 13.34 ng/mL, VA StE3E AR A0 32 A E @ oAk MC3T3, 344 5314 H CHO-KI1 e B K AT &k 69
BMP-2 BB —RAKVAR PBS #9 &3k, #RANBUABRIELEEBREZLLELZFAR, £ RT-PCR 274 F
F54% OC. ALP. Runx2 5 Osx 9% K K-F 80 3 & (P<0.05), Luciferase % 5 [F 40 BMP/Smad i 347 M 24 B 20
59 2(P<0.05). &RZITMET BMP-2/7 HR—RhEd, LRFEEIEST BMP-2 FlR =ik,

C ARERAEFE, ARZFkK, RF @I, S

Expression of BMP-2/7 Heterodimers with Potent Ability to
Stimulate Osteogenic Differentiation in CHO Cells
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Abstract: Coding sequences of BMP-2 and BMP-7 were amplified using PCR and ligated with a DNA sequence encoding a flexible
peptide (Gly4Ser)S. The fusion gene was inserted into plasmid pIRESneo3. The expression level of BMP2/7 heterodimers in the
transfected CHO-K1 cells was 230.75+13.34 ng/mL. Culture medium of stably tansfected clone pool was collected as conditional
medium to treat osteoblast MC3T3 cells. Staining of Alkalin phosphatase and Alizarin red demonstrated that the conditional medium
significantly promoted osteogenic differentiation to a higher extent than BMP-2 homodimers expressed in either CHO-K1 cells or E.
coli. Transcriptional levels of Osteogenic phenotype-related molecular markers such as OC, ALP, Runx2 and Osx were increased
(P<0.05), and BMP/Smad signal activities were significantly enhanced by BMP-2/7 heterodimers, comparing with BMP-2
homodimers (P<0.05). The results demonstrate that BMP-2/7 heterodimers expressed in CHO-K1 cells have potent ability to
stimulate osteogenic differentiation.
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Fig. 1 Construction of BMP-2/7 heterodimer coding gene
using overlapping PCR
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Fig. 2 Construction of BMP-2/7 fusion gene
M: 100 bp DNA ladder; 1: PCR product of BMP-2/7 fusion gene; 2:
PCR product of BMP-7 gene; 3: PCR product of BMP-2 gene

Fig. 4 Construction of recombinant expression vector
MI1: 100 bp DNA ladder; M2: ADNA/Hind III marker; 1:
pIRES-BMP-2/7 digested by Nhe I and BamH I; 2: pIRESneo3 vector;
Nrul 3: PCR product of BMP-2/7 gene

(209)

] Pesry MCS
Amp e (912-1015)

VS
pIRESneo3
5.2 kb

ColEl IRES
ori

poly A Neo’
Smal(1926)

Xbal
(2764)

3 FIEFRKH K pIRESneo3 &4 E

. . . . 5 CHO-K1 #8Bffy RT-PCR #&
Fig. 3 Schematic diagram of expression plasmid pIRESneo3

Fig.5 RT-PCR analysis of CHO-K1

- ke P M1: 100 bp DNA ladder; 1: RT-PCR negative control; 2:
23 RTEHEHENFESERE pIRESneo3/CHO-K1; 3: pIRES-BMP-2/7/CHO-K 1; M2:
pIRES-BMP-2/7 2 g ADNA/Hind 111
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Fig. 6 The effects of BMP-2/7 on osteoblast cell differentiation
a: staining for alkaline phosphatase activity; b: alizarin red staining for mineralization
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Fig. 7 Analysis of the transcription level of Osteogenic differentiation genes
a, b: 3 d after BMP treatment, quantitative RT-PCR was undertaken to examine the transcription level of the osteo-related genes; c, d: 6 d after
BMP treatment, quantitative RT-PCR was undertaken to examine the transcription level of the osteo-related genes
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Fig. 8 Analysis of the effects of BMP proteins on BMP/
Smad signal pathway(n=3)
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