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Expression, purification and renaturation of recombinant human

collagen-binding bone morphogenetic protein-2 from Escherichia coli
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Expression, purification and renaturation of recombinant
human collagen-binding bone morphogenetic protein-2 from

Escherichia coli
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HEASKAEEH 2 (bone morphogenetic protein-2, BMP2) 1ENEEEKE
%A (bone morphogenetic protein, BMPs) FKEH 1— R, W{ERHTBEEM
HHE RS AR N RRTS, ik BMP2 FEAR PRIk . 5 BE LA
KGR S, MR BMP2 #EAT G, W T — AR IE G E S I
(collagen-binding domain, CBD). EM%ZKIERFGEAMAM. FHE&&E. HAEW
B OBMEE RUE SRS, RN TEAEANSIS. AT KT E

(Escherichiacoli, E.coli) ik Z%iH|#%#5#H CBD A BMP2. Fxf H4l
HAMME., LI, dith. SrELUIE R WEET 7RI

Tk KT SA GST Aifihn 2 i) E 20 N JE BMP2(recombinanthuman
BMP2, thBMP2)E 4 /F ki pGEX-6P-1/BMP2, #AL N KA # BL21 FHkk
N,18 CEAF T a5 7 A AL (isopropyl-B-d-thiogalactoside,
IPTG) #FEEREHRIL, A IPTGIKE /514 0.1, 02, 0.5 A1 1.0 mmol/L, 5
FIEZ 2 he 4 h BLX 16 hy FNHEEH 6XHis 2R H) thBMP2.,
CBD-BMP2 HJEZH# 4K pET216/BMP2. pET21b/CBD-BMP2. #44b N\ Kig#t B
BL21 BFkA, T 37 C. IPTG WKE N | mmol/L % FRELEGRE. KHE
B oR AR AR AT AL, % 15% SDS-PAGE it =Fhih & & (BRI 5 it
M. RAENT BRI, EARRBEN MR TSN, KIEEMEN
JUR BE AN [R] DA R T VS N e eAS S R B AT 43 21, IR 4 °C kA T 218 ek A 1k
FIPRZR IR EEXT BMP2 BT B %, R 15%SDS-PAGE 7B H IR
PERCR . FIFH MC-3T3-E1 4Hffixt CBD-BMP2 FIZEMNE M k4T RAE, 957540
37 CHEE 24 h J5#AESL 1 X 10" MUIREEAT 24 FLIRHP, Al A EHE
F CBD-BMP2 ({7 itk BMP2), K E 1% J5 CBD-BMP2 [ 4 SRS (25
ng/mL. 50 ng/mL. 75 ng/mL. 100 ng/mL), LPUHIR ¥ 5T ik BMP2 1 A%t
REXTRR R, 4RELRE% 3 d, JEIEARI 3 d S5 40 A P iR o R e 1 v X LA



BMP2 {IRLH 7 S8 1T % 5 . % CBD-BMP2 5 /i J5L S0 42485, 37 CREIN 6
hy 12h, 24 h, 3d. 5d. 7d A 8 d el IJASCAE, 70 Akl g BRiCE I
xR £k . LRI 1 S IR PR R JBCT T) e A I 45 SR R R T, AT S 56 A R 1 %
JRUIS [] 6

iR RAMESH) GST trgskik BMP2 I fErf, IPTG IREXHERARLE
BN, FSERIL 4 h B BMP2 Rk &5 4 H R rVEtERE, F SH T
K, BMEASIAREEL, 5 6XHis iR EAMHL, REBEZED, %
H 6 X His %258 ARIAEHE, EHEADARAERERE, KA 8 molL
PREJTEIRR AT I, 45 R o BRI R s B, Sad AR ZE T
aift, HEEE PR T YR B &1, BMP2. CBD-BMP2 HURAHIXS 7)1 Jif
%159 13000; % BMP2. CBD-BMP2 #4755 1t 2443k v & 4 iy 8 40 28 19 Bk
WEELE/NT 100 pg/mL. 75 BERE EBRAFLE 1 56 A T BRI R i, SDS-PAGE
ST RN AR AR BN IR, AR TR EN LN 26000
TRANSZEGF W, CBD-BMP2 Xt MC-3T3-E1 40 iR L i W47 (0 B 5 SR8 77, 1E
5 I ISR T 0 AL BMP2; 5 A4 A CBD R ik BMP2 T H
B, #5H CBD E A8 A EA RIFIMZRAUR.

ghit: ARG GST b B4l BMP2 & A nlVERIA R P RIE T EHRIL,
REFERE— D9 ER, AL M 6 X His brsik, BHARARALR
KERIE, FRARAKEN LN BMP2, CBD-BMP2 47 & HE; H T
Wt A s SR G0 5 AR B 1 B AR S R I R SR AR TV, e T BRI
W77k, % CBD-BMP2 AW VAT Rl 5T Bon VR R, IF 5 i il it BMP2
M S RIESC SRS, & 5 B S8 RE R -
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Abstract

Expression, purification and renaturation of recombinant human

collagen-binding bone morphogenetic protein-2 from Escherichia coli

Bone morphogenetic protein-2(BMP2), as a member of BMPs, plays an
important role in bone regeneration and repair, to control its distribution in vivo and
solve the problem about its short half-life and diffusion with the blood, we reformed
the natural protein by addinga collagen-binding domain(CBD). Escherichiacoli has
several merits, such as the low cost, high-yield, simply manipulation, clear heredity
background and so on, it has been used to prepare the recombinant protein
commonly. In this article, recombinant human bone BMP2 with CBD was prepared
from Escherichia coli. Construction expression, purification, refolding and activity
assay of the recombinant protein were studied.

Method: The recombinant vector pGEX-6P-1/BMP2, containing GST tag and
recombinant human BMP2(rhBMP2)gene segment was construct and transformed
into E.coli BL21, the expression of recombinant protein was induced by using
isopropyl B-D-thiogalactopyranoside (IPTG) and stirred at 18 °C . IPTG
concentrations were 0.1, 0.2, 0.5 and 1.0 mmol/L, Induction time were 2 h, 4 h and
overnight. Another two recombinant vector pET21b/BMP2, containing 6xHis tag
and BMP2 gene segment, and recombinant vector pET21b/CBD-BMP2, containing
6xHis tag and CBD-BMP2 gene segment, were construct and transformed into
E.coli BL21. The expression of recombinant protein was induced using IPTG(1
mmol) and stirred at 37 °C, nickel chelate chromatography was used to purify the
recombinant monomer. The expression of three recombinant protein were detected
by SDS-PAGE method; Dialysis refolding method using different refolding buffers

was selected to refold the BMP2 monomer, groups were divided based on different
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protein concentration before refolding and whether to add L-arginine, the
concentration of denaturant was reduced slowly to refold the BMP2 monomer at
4°C ;the expression was detected by 15% SDS-PAGE method; The biological
activities of CBD-BMP2 was characterized by MC-3T3-E1 cells, incubated the
resuscitated MC-3T3-E1 cells at 37 C for 24 h, then inoculated the MC-3T3-E1
cells at 24-hole-board,and each hole has 1x10* cells, added recombinant protein
CBD-BMP2 or commercial BMP2 respectively, added 4 different concentrations of
refolded BMP2 (25 ng/mL. 50 ng/mL. 75 ng/mL and 100 ng/mL) to incubate with
cells for 3 d, the corresponding concentration commercial BMP2 were standard
controls, examined the ALP activity of MC-3T3-El after incubating for estimating
the osteoinducation ability of recombinant BMP2. Then we linked the CBD-BMP2
to the collagen scaffolds and continued incubating at 37 C, at various time
points(6 h. 12h. 24 h. 3d. 5d. 7dand 8 d), the scaffolds was removed and the
released protein amount was determined to make the release cure. Compared the
effects of different release times on the testing results in order to selete the optimum
release time.

Results: During the expression progress of BMP2 containing GST purification
tag, the concentration of IPTG had less influence on expression quantity, the yield of
BMP2 was considerable and the BMP2 showed solubility when induced for 4h,
extended the induced time, recombinant protein expressed as inclusion bodies, the
expression quantity was much less than that of recombinant protein containing of
6xHis purification tag. The recombinant BMP2 containing of 6xHis purification tag
abundantly expresses as inclusion bodies, we used 8M urea to dissolve the inclusion
bodies, the results showed a higher rate of dissolution, after purification using nickel
chelate chromatography, the purified recombinant protein BMP2 and CBD-BMP2
existed in elution buffer B with relative molecular mass about 13000; the refolding
of BMP2 and CBD-BMP2 performed considerable results when the concentration of
recombinant before refolding was lower than 100 pg/mL and the refolding buffer

contained L-Arginine, the SDS-PAGE results indicated that the monomer was
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successfully refolded into dimer with relative molecular mass about 28000. In vitro,
the CBD-BMP2 manifested a good but the osteogenic ability of CBD-BMP2 was
slightly lower than that of commercial BMP2, the recombinant protein with CBD
showed a flat release curve comparing the commercial BMP2 without CBD.
Conclusions: recombinant BMP2 consists of GST purification tag expresses a
small amount of soluble protein, do not meet the requirements of further experiments;
so we apply 6xHis purification tag to replace the GST purification tag, recombinant
protein abundantly expresses as inclusion bodies, the BMP2 and CBD-BMP2 are
refolded by using optimized dilution method, the bioactivity testing experiment
schemes of the protein with CBD are compared and determine the best detection
method, we use this method to test the biological activity of CBD-BMP2 and prove
its succeed in refolding. Comparing with the commercial BMP2, the CBD-BMP2

has a slow release after combined with collagen scaffold.
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