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BEHAABHRED-3 RAKIRE. AL
BiEwiEtETE

k%% & B KEER BARTS

(BEERkEEWEESaTEDEHTE AL 710032)

W OE RAABEAREA-RERE 127 SEBMNKE Y H A AK(BMP-3m). 53
ALk A9 cDNA B S Py B3I T Ak R pDH b, #9 8 R 15 L pDH-B3m, # 4L K
F# DHSqa. 42CHiES 6h ERABRIBE KT, A5 HELE O 28% ;3 REF DL
BERFE, OBRESSEEERS BRTRE. ATHERRS TEHETXREN, B
WEREMEELE S L. HEWBE L. KREHab EENEAAFEAET-S K
ik ( thBMP-3m) 38 A/ BUUL B9 () BE, F R 0 ok (] B b4 L 28, 78 Ry 0 P I 2 2R o 8B JEE A K
B P RE LR AT R R, AE S H chBMP-3m R B U B R AE RIS,
X@iE MNBBAEA-I R EOMML, BEEE

S¥E Q75 WHRIAM A XELRS 1000-3061(1999)03-0288-92

B . & M (Bone morphogenetic protein, BMP) & #1218 5 75 i B T A LAY,
ML ESE R RAESE RSN, N ERME TR HEEEEEEAN, WRCIRA
TR, Samall, HERERY BMP FESBEN ERUHERHEED
sih b TR 2., A BMPL~13 DNA ZEH T E SR TREE~HMH A BMP
(thBMP) el B2 M A ER R E A RS ORI U A R IEERN hBMP-2,-4,-7
45, hBMP-3 5 BMP &Kk KA R Z BBk, B FAR, CHRIRE R R A RAH
hBMP-3 A FEAR, MBENERARBFEP RS RET HiFEEHES A BMP-3
BEE) HRBERER . TEHEM R TR BT hBMP-3 A IH A
&, ERHFFE R hBMP-3 5 Bkl & T i —25 18 hBMP-3 fFR K
IR, X VR LR IR PR LY R SR A AT 38 S 1, A< e3¢ rhBMP-3 BB AR W 23K Bl
BHERFE ST T R
1 ##5 ik
1.1 #4#
1.1.1 R SE k. 5 thBMP-3 B ¥k 69 B 28 8 pDH-B3m R L1 @b,
hBMP-3 AL Z4 Bk cDNA B (45 127 k)% P, B3 T ; pDH-B3m FH LI B AT &
DHSe HTEEXHE.

» SEEHDENFRSEE SR (No.962045) ; TKE R ¥R, L H| 5 CN1165189A,
» »BEEARBEHRAFE A
R B #9:1998-07-27, 8 A £ :1999-03-19,
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1.1.2 i) SP-Sepharose FF B H 3L Pharmacia 2> 5] ; B Tryptone. Yeast extract
ok TR AR, HA¥ A E =i,

1.1.3 SEIEE0Y. BeSEFNE, BRI EE K SRR OR 3.

1.2 F&E

1.2.1 EHES L., WS EERR pDH-B3m & KB HE DHSe T 32CHEFILE,
WHEER 42CKIBHES, 29T 1~ 7h BURE, Bk LS 8% 3078,

1.2.2 BE. WESmL BSEARER, F SO0mL ZEHL0.5%DOC{HEE HERH) .
30 % EEHH . 50mmol/ L Tris. HCI(pHR8. 0) ISR, SBAE k.

1.2.3 EEEMEEREHER. REBHIEH S EHE 2%DOC ¥ & [30%
# . 100mmol/ L NaCl.50mmol/ L Tris. HCl (pH8.0) 1#Ei% 2 1k, UL 2mol/L R4 i ¥ ik
%2 GRIGET Tmol/ L BRAEMEE W, 4C R 3h UL B, B OB HERE.

1.2.4 BT ZHEN. SP-Sepharose FF FHE T 2T # A 7mol/L . 50mmol/L PBS
(pH7. 8) W FA4G, FEEFH & 0~ 1mol/1. NaCl #55 w i #h B I %, W F 45t

1.2.5 HOEBEAMEM. HUirEsHNEAREHES 0. 5mg/mL, # 1: 10 IEEWH
B, EHWE T 5 50mmol/L Tris. HC1(pH8. 0) .0. Smol/L I .0. 5mol/L L-¥5 #{ #% £ &
#h.50mol/L Cu?* \140mmol/L NaCl, 4°CHCE 12h, SR 3T 5% HiHENT 24h, HEATE
# B 8 E H (thBMP-3m) % % T4

1.2.6 SDS-BF#EL SR HE K (SDS-PAGE) : R Laemmli 4R, 0w
R-250 8,

1.2.7 EASEMNE. FHEM Bradlord i 7iE7).

1.2.8 FIAFY GRS . 58N FRESMUM AR ES, MASHAZRERES
3535 78 (thBMp-3m) Img; 3 A 1mg HH|REE. HASENFESR, 43 FH7
K14 K21 KEL#, HE @, YW R4 2.

2 & K A B C D E F GH 1 1

2.1 EROESRR z o
pDH-B3m EHEFTR L E. coli 43

DHSe W18 £ 8, % 7 i 1.4 #fT S8 =

B EE S 5 1F SDS-PAGE, 53t 18 21

Btk (5 58 pDH-B3m/DH5« - 43

K% 38 pDH/DHSe) tL %7, Z &
FEATTF B 14.5kD 4b 31— 4% BB B 1 AR ELET (hBMP-3m ik # SDS-PAGE

EPHHEEAT. REEWAS
P 1] S 4 T B h, 6h 35 F &5, L
FETEE (Fig. 1), HS 6h #9
B kR R, FRE
BEERENNE KT, 2495wk s
EEHA 28%.

Fig.1 SDS-PAGE of expressed rhBMP-3m
induced for different times
A Non-induced pDH-B3m/DH5a
B~ H: pDH-B3m/DH5« induced at 42°C for 1 ~7h
I: Protein molecular weight standards

J:pDH/DH5¢ induced at 42°C" for 7h
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2.2 EiRFESE Rt

1.5 B8y b RNLE 5 BIAE SDS-PAGE, B EREN 14.5kD EA &5
EFHETR, WHFFRENEORUGRENERFEEN. HI7TE 1.6 E SRR
i, AEB BRI E G 1E SDS-PAGE, 4 R B 5% 4 ok, HREE Rk

R (Fig.2).

2.3 SP-Sepharose FF [HEFE1F

& G T3 — 4k, rhBMP-3m £ 0. 12mol/L NaCl B35 58 I3 ; W 48
IEREELE SDS-PAGE, 28— &%, fiE K F 95% (Fig. 3). EAECBIEHEH&EHN

40mg/L EF .
A B C D E F G ko A B C

D 94

67

s . 43

29 : D 30
18.4 kD

o 4143

4.3 - 2
6.2 14.4 e 4—145
£ Ay £ o F A SE ey
[# 2 .thMP 3m dm%%ifﬁft::t&w SDS PAGE B 1% F13 chEMP-3m B [ 4 B 47

Fig.2 SDS-PAGE for purifying thBMP-3m K SDSPAGE [#i

A: Protein molecular weight standards
B: Total protein of induced pD?H-B3m/DHS5a

C~D:Supernatant and precipitate washed with 2% DOC respectively

Fig.3 SDS-PAGE for rhBMP-3m passed
through jon-exchange chromatography

A Protein molecular weight standards

E~F:Supernatant and precipitate washed with 2mol/L urea respectively
B: Mixed protein

G : Supernatant of F solubilized with 7 mol/L urea
C: Purified rhBMP-3m

2.4 rhBMP-3m f9E M

WHELSHBEMNE, EWMEBEREFHEZEMEB OISR S A] L EWRARE L
M, EEHEAEREEHERY 1/4, E0CEN L EAMWKE N 0.08mg/mL; g WL
BENEUEEEE TR N 40%[(0.08mg/mL X (1/4) V) + (0.05mg/mL X V) ].
HHETREINHARBEFRREA, 8K,
2.5 rhBMP-3m S BiEH

W EHHETH 14.5kD EH 1mg BA/DRULABER, 7d.14d.21d JFEUHE, fEA A
TAME, ZEHEA 7d EILAAHRPE RE Y44 R, SE SR I3 (Fig. 4A);
A 14d MR AR FHBE (Fig. 4B);21d A B AL ERHAUR, B &RRF /N3
R (Fig. 4C), iXEERF WAL, BN hBMP3m R AR TN ESRUEHSEEY
1E 1 5 T X PR 2 2 M B A oL 48 E A0 G R A, PR L (R TR B 2B R A & (4R
NEREERNE), REREAEEARE™Y (LR LHEEE.
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B4 1mg rhBMP-3m A& ARG HE S A
Fig.4 Histological examination for mouse implanted with 1mg rhBMP-3m
A:7days, formation of cartilage cells( X 40)
B: 14days, new hone formed from cartilage( X 40)
C:21days, formation of bene and bone matrix( X 40)

3 4w

X hBMP £ R F#iE R, B4hZ B CHO.COS SEM M, KGR, ER4ARH. =
BAES) E py AR B 8 X AT B R A T BB B hBMP-2 BRE T (HEERT
PAhET hBMP-3 FRHI R IR L. hBMP-3 £+ (DNA 451X 5 1416bp, #ii5 472 -
FEBRAME Z IR, 5 hBMP Z iR H i i 7 2 2 F& K, 1 hBMP-2 & — 4 69 [/ {FEEA 8
35% ;H<H% BMP BT E O M E O 2 B — R85 A U E B B EE P11 8 RXXR, Celeste
SEU2IEN] hBMP-3 R VE RSN 127 EEREMAKE, 2 F 8 R 14.5kD, REBE
KHHERRET FHIHEIEES hBMP-3 RER 215 MEEMAKE, £ P B3I FRET,
HEE AR ER T HE S EOREN 18.5% M KA TH H EHHER hBMP-3 MBIkE
IRFR pDH-B3mlS), RAUIR & T ik 8, T ARAR AN B, RIERS, BFEE. B
FIEFEHI/N S WHIAEFF (14, 5kD), tLR H 5T T35 hBMP-3 f/MREL .

BMP J& T40ML S E T, E4 WA e BREENE A |, B ok A b iftE(o/me) 4
D E AL S R P e I8 & . BMP FEVEH - RURERNRUES ENEE ENEE T
HW . FAELRLERFHAL, VS rhBMP-3m HE -5 HAul BMP B S E 2
FAARL; TESE hBMP-3 AUk (127 M EER) @ T EEERE. NHAENELIFEF
B R B R TR R R B AL T LA A ) hBMP-3 R 215 Bk, {H hBMP-3 LR
TR B/ EREE R B MR — R AT R

& F X W
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Expression, Purification and Bone-inducing Activity of Recombinant
Human Bone Morphorgenetic Protein-3 Mature Peptide”

Zhu Bangfu Pu Qin  Chen Nanchun Chen Sumin
{ Department of Biochemistry and Molecular Biology, the Fourth Military Medicat University, Xi* an 710032}

Abstract It was inferred that the mature peptide of human bone morphorgenetic protein-3 (hBMP-3m)
oonsisted of the carboxyl terminal 127 amino acid residues of hBMP-3. A plasmid, pDH-B3m, which can
express hBMP-3m, was constructed by inserting the cDINA sequences encoding hBMP-3m into pDH, a Py,
containing expression vector. Escherichia coli DH5« was transformed with pDH-B3m. The highest expres-
sion level of recombinant hBMP-3m{ rhBMP-3m) could be reached after 6h induction at 42°C , it amounted
28% of the total bacterial proteins. thBMP-3m was in the inclusion body. After washing and paritally pu-
rification of the inclusion body, it was soluhilized in urea and purified efficiently through ion-exchange chro-
matiography. The purity of rhBMP-3m was at least 95% . thBMP-3m was renatured by dilution method
and then was implanted 1mg into mouse thigh muscles to assay its activity. A typical process of the forma-
tion of cartilage and hone tissues was observed from histological sections. The results showed that the puri-
fied and renatured thBMP-3m had a good activity on inducing ectopic bone formation.

Key words Human bone morphorgenetic protein-3{ hBMP-3), expression, purification of protein, bone-

inducing activity
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