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Expression Characterization and Biological Activity
Analysis of Recombinant Human Bone Morphogenetic
Protein 2 in CHO Cells
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pCDNA3.1 + -hBMP-2 pSV2-dhfr CHO-dhfr~ 700pg/mL G418 IMDM
MTX rhBMP-2 rhBMP-2 Western blot
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rhBMP-2 14 rCHO hBMP-2
ELISA thBMP-2 7.831g/24h/10° cells rhBMP-2
2 CHO C2C12
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Abstract Bone morphogenetic protein 2 BMP-2 is a member of the of BMPs family its osteoinductive capacity has already been
demonstrated. We tried to express hBMP-2 in CHO cell. In this study we inserted hBMP-2 ¢DNA into vector pCDNA3.1 + to
construct hBMP-2 eukaryotic expression vector pPCDNA3.1 + -hBMP-2. Recombinant Chinese hamster ovary rCHO cell line
expressing high-level recombinant human bone morphogenetic protein 2 tThBMP-2  was constructed by co-transfecting the expression
vectors pCDNA3.1 + -hBMP-2 and plasmid pSV2-dhfr into dihydrofolate reductase  dhfr -deficient CHO cells and the
subsequent gene amplification in medium containing stepwise increments in methotrexate level such as 0.1 and 1pmol/L. Western
blot analyses showed a specific band of about 18kD in reduced sample lane and a specific band of about 32kD in non-reduced
sample lane this indicated that TCHO cells secret thBMP-2 as a homodimeric glycoprotein form. Finally we obtained a single
clone cell strain expressing a high level 7.83p19/24 h/10°cells of thBMP-2 tested by ELISA. Biological activity of rhBMP-2 was
tested by the induction of alkaline phosphatase ALP activity in C2C12 cells. We treated C2C12 with different concentration of
thBMP-2 condition medium CM for 5d. The results showed that the thBMP-2 could significantly increase the ALP activity of
C2C12.
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Bone morphogenetic proteins

BMPs Transformation growth
factor TGF -8
BMP 40 BMP-1
BMPs
! BMP-2  BMP
2 3
hBMP-2 ¢cDNA
pCDNA3.1 + -hBMP-2
pSV2-dhfr CHO-dhfr” G418
MTX
rhBMP-2
thBMP-2
1
1.1

CHO-dhfr™ CRL-9096 ATCC
IMDM
10™* mol/L

Sigma

GIBCOBRL
1.6 x 107> mol/L
10%

5% CO, 37°C
1.2
hBMP-2 ¢cDNA

GenBank accession No. NM.001200
pCDNA6A-hBMP-2 PCR

hBMP-2 ~ c¢DNA

pCDNA3.1 +
pCDNA3.1 + -hBMP-2
BamH]  Xho

5'-GCTGGATCCACCATGGTGGCCGGGACCCGCTGIC -3

5-GCGICTCGAGCTAGCGACACCCACAACCCTCCAC-3
E . coli DH5a
PCR
DNA

1.3
pCDNA3.1 + -hBMP-2
pSV2-dhfr 5:1
Lipofectamine2000 Invitrogen CHO-
dhfr” pCDNA3.1 + pSV2-
dhfr CHO-dhfr” 24h
IMDM 10%  FBS
700pg/mL G418 3 |
1.4
1.3
Trypsin-EDTA GIBCO
90%
1:6
MTX Sigma
0. 1pmol/L 2
lpmol/L  MTX
lpmol/L  MTX
CHO
rCHO hBMP-2 rCHO C
1.5 Western blot rhBMP-2
rCHO hBMP-2 rCHO C
90%
MTX 2d
4
Tris-Tricine
Western blot
DTT DTT
Rainbow Marker 8%
5%
TBST
anti-BMP-2 R&D
anti-mouse IgG Promega
2h ECL
1.6 rhBMP-2
5
rCHO hBMP-2
14 14
96 90 %
24h

hBMP-2 ELISA Kit
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BamH1 yp.1
thBMP-2 hBMP-2 cDNA
1.7 rhBMP-2 pCDNA3.1(+)
‘ C2C12  BMP-2 e
Digested with BamH1 /Xhol
Digested with BamHT /Xhol
thBMP-2 C2C12 -
alkaline phosphatase ALP o hBMP-2 cDNA
rthBMP-2
pCDNA3.1(+)
1.7.1 rCHO hBMP-2 5428bp T4 DNA ligase
rCHO C 10% FBS  1pmol/L MTX
IMDM 90%
DMEM MTX 24h
4000g 4°C S5min hBMP-2
1.5mL -70°C
pPCDNA3.1(+)hBMP2
5428bp
1.7.2 rCHO
hBMP-2 rCHO C
5% 10% 20% DMEM 1 hBMP-2 pCDNA3.1 + -hBMP-2
FBS FBS 5%
2012 50, FBS DMEM Fig.1 Flowchart of construction of recombinant hBMP-2
C2C12 ) 1 expression vector pPCDNA3.1 + -hBMP-2
5d CCK-8 450 nm 0D M 1 2 3
PBS 3 50,1
4 Sigma # 104phosphatase
substrate 15mlL 50mmol/L. glycine  1mmol/L
MgCl, pHI10.5 20min Microplate
Reader 405 nm oD
CCK-8 oD ALP 2 pCDNA3.1 + -hBMP-2
6 Fig.2 Restriction analysis of pCDNA3.1 + -hBMP-2 vectors
5 PCDNA3.1 + -hBMP-2 digested with BamH I /Xho I lanel and
BamH] lane2  Xhol lane3 and marker standard M .
2.1 rhBMP-2 Marker standard is A-EcoT14 digest.
pCDNA6A-hBMP-2 PCR DMEM 48h
hBMP-2 ¢DNA PCR
pCDNA3.1 + hBMP-2 DTT DTT Tris-
pCDNA3.1 + -hBMP-2 1 Tricine Western blot 3
1.2kb/
5.4kb 2 18kD 30kD
rCHO C
2.2 Western blot rhBMP-2 CHO rCHO hBMP-2 rthBMP-2
hBMP-2
rCHO hBMP-2 rCHO C hBMP-2 13kD
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thTiMP-2

rhBhP-2

3 Western blot

rhBMP-2
Fig.3 Western blot analysis of thBMP-2

1 reduced protein sample extracted from rCHO C culture as control 2

non-reduced protein sample extracted from rCHO hBMP-2  culture 3
reduced protein sample extracted from rCHO hBMP-2  culture M
Rainbow marker. Approximately 40 pig of medium protein was loaded in

lane 1 lane 2 and lane 3.

2.3 rhBMP-2
14
rCHO hBMP-2 ELISA
1
thBMP-2 ~ rCHO hBMP-2
7.8311g/24 h/10° cells
1 rhBMP-2

Table 1 The expression level of rhBMP-2 in different
cell clones

Cell strain 1* 2% 3% 4% st 6 77
Expression level of thBMP-2
o 6.11 4.91 6.16 5.60 4.07 4.34 6.17
1g/24h/10° cells
Cell strain g8* 9f 10" 11* 12% 13* 14*
Expression level of thBMP-2
o 7.27 5.57 6.00 5.68 7.83 3.60 4.71
118/24h/10° cells
2.4 rhBMP-2
5% 10%  20%rCHO hBMP-
2 24h C2C12
5%FBS  DMEM C2C12
CHO C 24h
C2C12 5d
4 rCHO hBMP-2
C2C12
CHO C
C2C12
rhBMP-2
3
BMP-2  BMP

971

040 - AT asiay

03s
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n.0ns ’_—.

0 . .
5% 1% 0%
hBLP-2 Ok
O control B thBMPE-2 CM

4 thBMP-2 C2C12

Fig.4  Biological activity of thBMP-2 tested by the
induction of alkaline phosphatase ALP activity
in C2C12 cells
We treated C2CI12 with different concentration of rhBMP-2 condition
medium CM 5% 10% and 20% for 5 d took the untreated C2C12 as
control. The ALP assay results were normalized by CCK-8.The result

shows that the thBMP-2 can significantly increase the ALP activity of
C2C12.
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