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ABEKER-2 Ci 102 KFEEEHE

% B F B AFE BEER KERS

(EMEEX¥ERTFTLEPUESFFEUFRIE BE 70033)

B E NANESMIBMP2 CRKESEAREES, FRFEMNAESBEMNERTE hBMP2 &, FH
BIEESMNAKRITEEEASE RSB N 102 T EAMA WBMP-2 CHRAKE H Cys MRBK, REFDEL
EHE HASRNSEN MBS EE. KRB THERT RS BMP2 CRKN THRE. NSRS TRY
FAmE—BH, EXAEYHUERKEXFE, EXR SRS EAMN 0%, “HSAAEHE /D EIEE TN
P EU hBMP-2 12 BB A B RIS MH CMB— Cys REM 12 REFEMREL . LBRD .tk BMP-2 K
BN EEREEH CHR I KPEERFHEHH . X 12K NBE - Cys M EERERTREILTN,

x@iR ABEBEREAQ-2, 120K, HEEH
hESEE Q75 T WIRIEG A

¥ R E A" (Bone morphogenetic protein, BMP)
ERT TCF3 BFEMRA, BMC A 20 MARE
BEA (hBMP) R H ¥ kg, H P hBMP-2 fl hBMP-
ABCHRL, HHERMIERREL., BMP £
B EAAMMEE T RERHRGERE BBEEAT
PHREAESA A L. SMARKETUAHE
AEMEENEES T ERREERMER" A
i BMP AR 8GR A AT . EEBAR PR
BA{bAY hBMP-2 EEXEE AL M BIME K . 467
FAGZHRIAARBHEREFIRKEN
hBMP-2 MK B R H B i, R ARKE MR
BERYAARARBESEETESY . ELETHEHR
BE,AREAEKXBFAEDRET 102 B hBMP-2
(BMP-20) , fE X%t B, [RlBd R KT T 4k 102 Bk N %%
B8 —1{ Cys A 102 Bk (BMP2m) , 2 4i{bFE )5,
MARAFEE. UERLEHS5BEERZEX
2. EARBEFNFREER TR hBMP-2 £
4R, B A TS hBMP-2 A ¥ 3E ¥ 09 4 T HLH F
W R B FH AT T R o

1 M fer &

1.1 &8
1.1.1 AR Btk S THM:E. coli DHSa th A H Bt

e 7% B 41 2001-06-11, #% [ H ¥ :2001-08-21,
E4WH. 2FEFRALSTEHNREL ST (962045) .
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ERAE, A hBMP-2 £ cDNA MR A A P 5
fe'e  Fk BB pDH h A LR EWERIFET . RH
HADIM R EEE . Tag MFETERAN
#F Biolabs 24 6l .

1.2 Hik

1.2.1 {8t i B YL BRI hBMP-2 C % 102
BRAMRENEFERES Y, LS 52 hBMP-2 cDNA H)

TR RN N AR BEAT PCRLPCR 31874 -
BMP-2 102 BE 3147 5'C TTTAAATG AGC TGT AAG AGA CAC CC

Ser cys

BMP-2 3 3[48 5'GTTTAAATG AGC TCT AAG AGA CAC CCT TIG

SeT S€T

BMP-2 K j& 314 5' AACTGCAGTTACTAGCGACACCCAC

FEIE 5 31 %0 £ R 455 (ATG) & Dra 1 (TTTA-
AAYRE VI O &, £ K161 51 9 B 38 4R Ak HS (TA-
ATAA) Psi | (CTGCAG) RGN &, M L EM

" (eys) BN EAM (ser) o RAIGEIF PCR, BB

¥ :94C 30s-68°C 1 min, I 25 K,

1.2.2 EFE8EHWE.RWPCRTY, % Da ] Hl
Pst 1 XUBEH) )5 7% 88 A W 25 47 9 R X 8 K pDH 1,
4L E.coli DHS5a. RIEREAZS LRI EHNER
Re .

1.2.3 BEAMESRA IREFNHAN, KAK

2RSS I2CHERE ODL, N 0.6 £ ¥ A £
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6 ¥ BEFABEAES-2 CW 102 KM BETEH 679

KB HRE RS 4h SR

1.2.4 R F5 8 EF 74 ABI 310 DNA HEM
A b #55.

1.2.5 HHEAMEALSEHR . BEFENTERE
HEFHBARARNE, SRR EL MM 228
DOC 2mol- L' RE VKRG . BB TS 8mol- L' [RE
REWME D, 2 EHaH)S, 8L Q-Sepharose B
FRHmEHH# o, “HBRARAEER 5% L
£

1.2.6 FEHEUNE - HEHATYUARNABEHEA
ANBRIEN 12d GEHEFA ¥ R HE B 6, RN

=,

1.2.7 HENBESHRRE - REWH T HHERME
¥ EXPASY MY, B3840 H 7 &R Muli-
Ident; — 4% 55 ¥ M J7 8- 25 HNN( Guermeur, 1997)

2 # R

2.1 BUERMAHTRNSH

Mt BHL o H M EE E MM, BMP-2 # 102 BK X
ZEAFRY 102 BK, KL A B0, Fh SREK, A
BB h afABERETIBRERS
(Table 1),

#£1 =FBMP2HEESH
Table 1 physiochemical parameters of BMP-2, BMP-2t, BMP-2m

N ivel Positivel
Number of  Molecular . Half-life Half-life Half-life cgatively osttively Instability
amino acids  weight P (1) 2 3) charged charged index
residues residues
Bmp-2 i14 12904 .8 ’.21 0.8h 10min 10h 11 13 43 .48
Bmp-2t 102 11415.0 5.6 1.9h > 20h > 10h 11 7 38.52
Bmp-2m 102 11398.9 5.6 1.%h > 20h > 10h 11 7 37.21

Half-life( 1) ; mammalian reticulocytes, in vitro ; Half-life(2) : yeast, in zivo ; Half-life(3) : Escherichia coli , in vivo

2.2 —HREMOHRAVSHK
A Expasy M % F & B R A 5 BT 8K 44
A BT LB 102 Bk VKA “RE5H, BB 102 Bk
B AR RN, M REEN RG0S B A
Bk B9 R MW 52 A F (Fig. 1)
10 20 k] 40 50 680 70

| | I I I I {
hBMP-2  QAKHEQRERLKSSCKRHPLYVDFSDVGUNDNTVAPPGYRAFYCHGECPFPLADHLNS TNHATVOTLYNSY

hhhh

hBMP-2t SCARHPLYVDFSDVGWNINIVAPPGYHAFYCHGECPFPLADHLNS TNHA TVOTLYNGY

hEP-2m SSKRHPLYVDFSDYGUNDNT ¥ APPG YHAFYCHGECPFPLADKLNS THHATYQTLYNSY

hBMP-2  NSKIPRACCYPTELSATSHLYLDENEKVYLENYQUMYYEGCGCR

hBaP-2t WSKIPKACCYPTELSALSMLYLDENEXVVIENYGIMYYEGOGCR

hEMP-2e NSKIPKACCYPTELSAISHL YLDENERYYLKNYQUMVVEGCGCR

U 3% hBMP-2 I T REWTHIANER
Fig.l1 Secondary structure of three kinds of hBMP-2
h. Alpha helix; e.Extended strand; c.Random coil

2.3 REBUNEESHF
BAEETROABREREG-2 102 AHEE

HERXHFEHEER KB EREHE pDH

(Fig.2) , X R BFER A Bglll + HindllI (W] 41T 600bp

B4 BB IR K AT (Fig.3); B2 A SR F {0 F
ELED Y REFEERLIR, KM FRE KB pDHB2t
(hBMP-2 102 i) .pDHB2m(hBMP-2 102 BkZE73F) ,
2.4 BEMEBNEST

BLE.coli DHSe AT ¥ WM. HTREHES L
i5,% 42°C4h 'S, 7E SDS-PAGE L HH B — &5
EAW.4TFTESHHN - . ZERSEXRLED
8 30% , T E LG RERE & (Fig.4),

EcoR]1

hBMP-2vhBMP-2m

Dral J,Dml +Fsil "

EcoRI+Klenow
Psil

T4 DNA Ligase
A3 Pl

P2 hBMP-2 102 KRR EH G RE RIS R
Fig.2 Construction of expressed plasmids pDHB2t and pDHB2m
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680 <3 L] T

B % # 7%

3 ENAERMABULEE
Fig.3 Electrophoresis of recombinant plasmids
digested by Bgl Il + Hindll
A . Marker; B. pDHB2t digested with Bgl [l + Hindll ;
C.pD HB2m digested with Bgl [ + Hindll
LD A aB C D E

97 4——— o
66—

550w

427 ——

30—

21.5—

[4A—s

4 HEH AR S5 # SDS-PAGE
Fig.4 SDS-PAGE Analysis of recombinam plasmids
expressed from E . coli
A . Protein marker; B. Cell lysate of non-induced E . coli
containing pDHB21; C. Cell lysate of induced E . ecoli
containing pDHB21; D . Cell lysate of non-induced
E . coli containing pDHB2m; E. Cell lysate of
induced E . coli containing pDHB2m

2.5 AMFEAmMgESSH
gETZH4tE, ENEORARUARELHE
AMER 5% L F(Fig.5), BEHEERFEBTOEH

A B C D

Bl 5 HEHKRHMSH SDS-PACGE
Fig.5 SDS-PAGE Analysis of purified recombinant proteins
A . Cell lysate of induced E . coli containing pDHB21;
B. Purified rhBMP-21;C. Cell lysate of induced E . coli
containing pDHB2m; D . Purified thBMP-2m

#HE O, 4 M6 £ N thBMP-2t ( hBMP-2 102 Jk),
thBMP-2m( hBMP-2 102 Bk 4F),
2.6 FREFHHNEHEMNTE

102 Bk pDHB2t RFE YL EH G SKER
AHADMRHEBILA, 12d FRE, AL T R
Z ABNHARTHRE MR, URFHE
HiEHE (Fig.6A), WM A 102 BK 8 pDHB2m = HIH
AR of 0 W i 40 2 AF 4k (Fig. 6B) , %9
HEgEuEr.
3 W #®

hBMP-2 cDNA B M AT A E S N K ES
AR P EIEACAR A C m R B K M L, A2 T B
WEMI, MEES ARk, T E e,
Al BN AP A hBMP-2, hBMP-2 [ 35 ¥ T8 = 0 2%
ZERKIE A, W R AR A B B W K T hBMP-2
REBEE B8, hBMP2 M BBk 114 M EEMA
1 C IRAR ST X Y 1 7 2 B U BR IR £ B 7E BMPs o
R <E™ | 1999 4F, Scheufler 25 A i it x-ray 7§
W 3RB T hBMP-2 B K454, 5 1> hBMP-2 #
A —EHERE HENEM Rl 6 TEMR
BRIE B AN R . R MERE RS
T $ 4k & < 3 F (TGF-81 . TGF-2 . TGF-33 ) , ifi &
WEEAKHET(VEGE), M/ RHAEEEBRTF
(PDGF) ,p &£ K H ¥ (BNGF) , iRt I & &
FEAT (BNDF)Y Y, X —% R % hBMP-2 89 B ABF
RBET HEE, I 4 hBMP-2 FET E AN %
W, SR EMAMEZHEREABER, EAH
BE—E R,

ABF 5T 1T 47 B F 7k hBMP-2 C %5 102 R
BRAIBR B, RS KN M5B — 1 R B 2 BR ( CysT8)

"RAEBLEM., HAKETHRET hBMP-2 B#

KK CmkRERE R ENE, R PBREHNE
ALBE™M. B THMER LRSI BMP £
NN EF L MAANEERMNE T ENDNRN
[k, TRERIEH,HEHE hBMP-2 102 B
HAFHEEN, XEY, BMP-2 S B N R4
AN EEFEEERMA X, MY —54% 102 K
ARE - ERERETRN 22 HEBHER
HBFEBEM, X8, hBMP-2 R K E—4
BTmERER AR = R, ME
ARAEHTEREEMN, R TR SH K ABEHN
Tk, MAZAR - REMS B4 50 RRK.
102 ik AR — R, R 102 fhe) &4
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63 K OREABTBREN-2 CE 102 B89 S5 681

He6 hBMP-2 12 BKEEAGHRERBER
Fig.6 Photomicrographies of histological sections of mouse implants of thBMP-2t/2m

A .12 days, formation of cartilage cells and matrix; B.12 days,no cartilage formation of thBMP-2m

W5 BEBAHE I RS, AT T LB B E# s —
BANR METEN RENS ATk R
mlEL AR, XRiFTUBBHEEE IMEEL,
I s X At AT] ) B 4L B 8, DLF 102 BRI 45 TR 3R 4
ERTHAMKEXERERTBILATHER . EF
B RERMLAES.

FARETHREARLE ™ hBMP-2, B A KR AR
AT KA = B R 00, 288 3 MO I PR R T B8 58 T 3
B, BIMNIRACHEEERD BMP WiEtEE B W
EHE,E ¥ 102 k5 BMP-2 BB RK 15 1 0 4 Ho BF
FIETE#TTH,
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Bone-Inducing Activity of Human Bone Morphorgenetic Protein-2 102 Peptide

ZHANG Bin PU Qin ZHU Bang-Fu CHEN Nan-Chun CHEN Su-Min”™
{ Depantment of Biochemistry and Molecular Bislogy , she Foursh Miliiary Medical University, Xi'an 710033, China)

Abstract To analyze the bone-inducing activity of C terminal of hBMP-2 and get a new recombinant product of hBMP-2, the
gene encoding 102 aa of hBMP-2 mature peptide C terminal was cloned and expressed in E . coli and the first Cys was mutated
with Ser. The fragments encoding the target peptide were amplified and cloned into heat-inducible expression vector pDH and
transformed into E . coli DHSe . After induction, a new protein bond appeared on the SDS-PAGE . The expressed products amount-
ed to 30% of the iolal bacterial protein, which existed in the form of inclusion body . The products of bacterial lysates were puri-
fied through the ion-exchange chromatography . The denatured proteins were dialysed and diluted directly into the refolding buffer.
The renatured products were implanted into mouse thigh muscles to analyze their bone-inducing activity respectively. The results
of histological assay showed that the 102 peptide of hBMP-2 could ectopically induce formation of bone, while the mutated 102
peptide of hBMP-2 could not. It suggested hBMP-2 102 pepiide still had bone-inducing activity . The first Cys of hBMP-2 mature
peptide might be necessary for integrity of three pairs of disulfide bond,and also essential for bone-inducing activity of hBMP-2.

Key words human bone morphogenetic protein-2{ h(BMP-2), 102 peptide, bone-inducing activity
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