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# B PCRABTHARFSRECE 2AMMPO)FASESHKAREFI BUAMFLELHE WEBNE
413 35 FORL pPICY/MMP-2, i 5 5% 4k B AR BE £ ( Pichia pastoris) I B DA AR P RBASRBIAREEESR
FEAM-2 83 L. 5 Sephacy] 5200 Shifb)5 AR A DI ik e, 95 BX M5 % 1 SDS-PAGE 43 87 iR 9 & 41 MMP-2 £
WREREERIVERE EHEHEARBAE SR MMP2 HUMN W R4, W5 k4 5 SDS-PAGE £8], %
BRI FRA N SOD, A MMP2 B CREBTREEE TR,

@R ER4BEAM-2, #ik, LANE
HESES (7B IWHRIAE A

54 B E H & (Matrix metalloproteinase , MMPs )
R—BKET o WEAKBBL S8R RAHE
SFERMERE, 2 51F 2 BNEE TR (kg
MMM RENERE, BSEEHERS). BECLSR
REBE 1THEREBREOR, KBEMNMEH K
DIEREMKBSE, T AKRESRE, HES,
Stromelysis FIE B i) 5 )i & /& B B 8§ (MT-MMPs) %
1N BRCAE 2 BB 72kD MBI RRRE A(L RS R
EER-2 5 MMP-2) 1 92kD MBS B(X & B
EA8-9 5 MMP-9) . WA RS B LIRS IR A 7K K 4 i
B RHbMEBEAR B, EMEN, TEEN-
K KA AN HAERMUAR. AESE A
(MMP-2) RERE P AR AE PR RO BB I8, 4% IV, vV, VILX 70
VIR, U RS EAS. TRERRY, MMP-2
MEHEKESHEEBENBESDMHEE B, FiE
Hem BEMEAFANRRMBTMEERA
EREEY., ANBRARNTSEERER THRES
0 X 3%, 455 40 o TR P 45 6 Tk 4 LA B S0 WL 0 B
M FHREEENSEEY S oREATE,
BIEOH AR, s THARMBR S, RGERF b
1To AR L F RS RIE RGN MMP-2 2
TRCh AR B, 0 H 3Rk B e SR B AT
THER, h— SRR HEWRIEEEEE T 3a.
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1 #HREF&E

1.1 ##

BB TR GS115 (Hisd™ Mut® ) .7 W HY
Fik K pPICY ¥ 4 Invitrogen 7 §ho Sephacryl S-
200 B HA % B 4L % & 9 Pharmacia 22 5 7 &, YNB
>k DIFCO 7= &, PCR ™ ¥ 8L H 0 & | Ok 88 BUA
HE FERRE&R pCEM-TEEENENEFHR
FIBEM A Promega 22 7], KA FF B IM109 . HT1080 4
BhAEZERTF. HREAYZEFS A,

1.2 EXRFE
1.2.1 BMFBEMRE:HE MMP2 HRERFF,
Bit& R PCR N5 9.

. IFE$% .5 CTGAATTCGCGCCGTCGCCCATCATCAS',

1 8% :5' CGGAATTCTCAGCAGCCTAGCCAGTS' 5

F| A PCR FZ R M\ pBluescript/ MMP-2 Jii ¥ | 41
HagH B, 100pL SR E R MK &R, R % F:97C
5min,94C 30s,68°C 5min,30 cycle,72C 10min, PCR
YT 4CHRTF
1.2.2 KBFBEAMF . RAMNTFEMNE, FER
WA .

1.2.3 EHARNMOABMEE: LSEZXM2],
1.2.4 FHFRKLMEL: LERERLFRY,
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B % # 178

1.25 EAEAEZ - HERBEER2dENMAR
BERWKE 0.5%,30CHET 48h 5 s LK, SDS-
PAGE s+t Rk &,
1.2.6 E4 MMP-2 % £ #1485 L : Sepharycal $-200 4
FAPOAE T Ak 4 LAY F & W TBS (50mmol/L Tris-HCI,
0.2mol/L NaCl, 10mmol/L EDTA,0.02% NaN,)#f7¥
&, REH 2ol FHGFHES FH, FHEBER,
T 30mish, YR B 5 ] SDS-PAGE #4740 Hr &
A EHEOAS, WBEKEN, BEWEEM
RAAHETRILTE, -20CRF.
1.2.7 EHEBEAWHREE:
(ERMESEEE - RAARBEE. B
102 ERBREER, KPP & 01%0 K, BiEF
FESERHRMBEIRES/E EH LB, SDS-PAGE B
ko BEKEHG, UREKEREKEEA 100mL
2.5% Triton X-100 ¥ ¥ P, 3% K& 30 30min P BEMR
SDS, AWK, BKBA 100nL HEBZE K
(50mmol/L Tris-HCI, pH7.5, 10mmol/L CaCl, , 1 pmol/L
ZnCL)P,3TCEBE 12~17h,0.1% S HAEER
&, e nm e LI B A s R,
(2)IVIEEAKBIESE . IVEREAKBRMEEER:
50mmol/L Trs-HCl (pH = 7.5), 10mmol/L CaCl,,
200mmol/L NaCl, 10pg IV B BEJE M — & B &) MMP-2
BEHEO, SRR 20pL, 37°CR M 24h 5, IIAHE
MBI, BT SDS- R RERER K REEN
e SR
(OWBALEFGIRR-FREANNREL) . KB
SDS-PAGE J5 U T Bt E W bt &,7.5% 28+
i F 30min,0.2% T BB 4 CRE SR 1h, FELHR
B, INA Schiff's IR AL R B 1h, 7% LB E,F
DR,

2 ZHBER

2.1 RAFRNKNHESER
PCR =¥ % 4l {k 5 B # % # B pGEM-T R Ik
L HE pGEM-T/MMP-2 B4 ffi b, EcoRI B8 V) J5 &
EAZFERY KBS FRER pPICO LB EA
FEBER pPICO/MMP2, HEBEXERE 2. A
EcoRI, Xhol # BamHI 41 %) 3 17 4 FUBL i B2 B 1))
MOMUEE, mE 1, TUES BAERNEBAR
B/ K 1900bp 245 98 A T [ 55 ik K A (] 32
EE -,
2.2 HARNMELMALEREGRE
HARKR SJIREAG . REEEARST

1 EARRAEIEE
Fig.1 Identification of recombinant plasmid pPIC9/MMP-2

by digestion with restriction endonucleases
1.DNA marker (ADNA/Hind[ll + EcoRI) ;2. pPICO/MMP-2
(non-digested) ;3. pPICO/MMP-2 ( digestd with EcoRI);
4. pPICH/MMP-2 (digested with Xkoll + BamHI)

£l

: T 3 on

Niviac Z

pGEM-TH{ 17

v 73 Amp Y 3003bp £fisp

pGEM-
Amp TMMEP-2 1SP6

4907bp

Vm

5'AOXI e

Bgill h

Am pPICO/MMP-2 |8
99o4bp

3'AOX1

Bg[ 11
2 EABRNMHEIE
Fig.2 The scheme for construction of recombinant
plasmid pP1C9/MMP-2

BBk GS115, 2 HAMBREIE FRIRFV LW EE,
AAPRESHAE TR, B RS ER L HRE
BB B Tk AT IR RO 2, DA 30 DR P o 2 A
PeEwRE, HPh— T RE 3. NE3TLUESL, 95
REMNEAFYAARANARBIEN, LF 2%
WOREMURERE THENRE ML SRR,
23 EAEAMRESHEL

FAPRES, KRFAEH MMpP2 BH. #
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| ) 2 3 4 5: 6: Y
M3 B B

Fig.3 Screening for expression clones

Y . negative control;6.No.9 clone;1.2.3.4.5. Transformants

3 B2 Sepharoeryl S-200 4, TBS $e X /5 M 2 4~
Velies, WL 4, SPax 2 eESEAT R RS K, &
BE - AHAREEE, BRBEEENKTSE
$E1T SDS-PAGE, 45 B WL 5, WEPAILIEW, &
hEASEOHMRTREEAGERA—-KEQW,. 2T
B7E S0KD £ 4 L XREH MBS B K (66kD) /b,
XAl fERAEAAIET  EOBHE TRESEHEX
TR

Bl 4 MMP-2 Sephacryl 5200 ¥l # 2%
Fig.4 Elution curve of MMP-2 purified by chromatography
on Sephacryl S-200

1 2

= kD

B s aifh MMP-2 ()5 F i %
Fig.5 Identification of molecular mass of purified MMP-2
1. Purified MMP-2; 2. Protein maker

2.4 BAEAHRERE
2.4.1 FHAEAMNHKEETEME SN FPKEES

REFEAEAVRKRENR EE3FSHAHE
e BRELEEA—&REMNREE HHEAE
AEFARKEYE. 5 A4 4 4% HT1080 41 A%
FEFEPH KRR MMP2 L EHEAM S FHRE
/N2 S0kD 4T SR A 6.

1 2

6 4k{k MMP-2 i Wi BE N8 15 14 4 5
Fig.6 Identification of gelatinase activity of purified MMP-2
1.Supernatant of HT1080 cells; 2. purified MMP-2

2.4.2 EHEAOM IV A S 5 8. MMP-2
ER72kD B TV BIRERES, HRE SRR IV R
FE.EETARESMNBEENE IV R E, 2 SDS-PAGE
S £ B R 4 & E B 200kD, 180kD, 120kD I
100kD, ¥ aifb A EH MMP2 5 IV R IR R 47,
37CHEH 24h J5,SDS-PAGE f1 3k & B 180kD . 120kD
M 100kD MEH W KA T M@, 4 B 110kD.94kD
50kD 1 36kD A A M E O, LE 7, IV REFEK
REBE SKER X, 50ng i) E 48 B M5k i Tv B
B EEBENM KBREMBIK. XIRHERE
HABXR MMP2 HEDRFHENKBRERHE.

1 2 3 4 5

H7 MMP2RIVRIBEARMELEEE
Fig.7 Analysis of catalytic activity of MMP-2 on IV collagen
1. 200ng MMP-2;2. 10Gng MMP-2;3. 50ng MMP-2;
4, Withomt MMP-2; 5. Protein marker

2.4.3 EAEAKBER T : Pichia pastoris 51

hRELEY— RSN EORETHEREWN, L
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HENERBEAMGAOWED, BAEAEL 4L N
WRAMFAMA S~ 4 A HBEE B FHEk
A MMP2 B C-RKBEZ AW T HENERAN
R UAGBRE-FERAAPCRRIEEATARE
R TREL. TRERMES IR, BPEH,E
HERARRERAA,

B8 aifh MMP-2 B9MREfL 247
Fig.8 Glycosylation analysis of purified MMP-2
A. Staining with Schiff’s regent; B. Staining with
Schiff’s regent and comassie brilliant blue
1. Protein marker; 2. Positive control; 3, Purified MMP-2

4 it #

MMP-2 B —F RO KRE, IR AR R 08
BB AL, 5K g th MT-MMPs'* 3% dy 308 i #00%
0 uPA™ 3 1 — B P #0 BTN 8 H 0 e kA,
H, NPhHg & MMP-2 [ %1% 7, 858 MMP-2 £ N-K
i 7K e B 80 I E A BRI K 66kD 1E RS, Ingk &
YERD, M7 % 45kD . 36kD 1 31kD #4935 # R ; fm
A EDTA =] 0 il K876 $£ F RS A X #PBE AR . Koti Sree-
krishna'™ % A BB IA N, MR AR R AL 76 N-K 3, B h
HORmTEARER.

TEXFHAH MMP2 R FHTEES B, 28
MMP-2 & 34 KR BLE, I H B B 3 0 R A0 K, B
PefBEEmn AREEENKYBSSEHE
R TRESE MMP2 KA BRI E, R
BHEDH T A MMP-2 85HI2H B : A MMP-2 cDNA %
Beso M AR, SEH BT EBETMRANET,
A 29 M EERAGESREFEF;BE -1 HIBETHE
SOTHEMMAT MK, B AHERER, £4BE
METEPEAEE UEREERE, TES 58
R T RS A K . BN EF5-7Frdaig,
HEREREOM 2 RS ARFE . BE—
MRERMOAEHRN C-ARX(CTD), BiEEHn

B9 Fim, HERIEBY, EED CTD HFHR
F.MMP2 TEREIEY SRR M8 IEHE; R, R
MMP-2 59 2 MEEBEMAA T CRE,. . BN#ASTT
PR LR, R HESH MMP2 C-RKig KR4, H
M, &EXMAHEMEE, RITANESH MMP-2
RS SR KBRS IS F A, R BB C-
A RLE THER .

1 2 3 4 56 7 8 9 10t 12 13

T T T 1T T T JTIJT. T T T 1T ]
Sig:@

PRCGNPD Gelatin VAAHEFGHAMGLEH Hcmupexin-
binding t ke domain

Metal atom binding domain

B9 MMP-2 iS5 R
Fig.9 Structure of MMP-2

Active locus

FONBEEHFESHITOEEA X, —£F
HAEAE ST S MMP2 fEABE W REH L
WP, ENAMAEMEMS, B THIFHEE
HEFEMNMAERR, A — TEEEF LHTE
BT RER WE A MMP-2 M8t MR 5 MMP-
2RI EYE R BMMY B R PInA — B H
REE, BRA - HHREHAEARE L HREY
%, 2% MMPO KA R LA ARB AL
R MMP-9 B, ) G BE g B &, i 8 MMP9 I
MMP-2 B 8OE ULER AT BE A By A W) . B ¥ BMMY
& A pHO.O MBEMRZE Pk, PTBEXS MMP-2 R4 M
A —ERER, it F MM 35 35 53K %5 5 MMP-
PHRE, BREWZEFRBEIHTEE S MMP2
Fik, FIHEHERELFINA EDTA, MMP-2 R iX 0T
M, XA ER S MMP2 R L X, N
TEEHEREREFRARPTRFES MMP2 A 5

R A XHEF

REAMREPERBHESH MMP-2 HBL 754
FE@at g (B E 4] MMP-2 SRS TS R ¥ R4 3
BERNE, XN RMNIA—SPHERELRELM-2
MR SR NEHIRRE TSR
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Expression, Purification and Identification of Human Matrix Metalloproteinase-2

DING Xiu-Yun™ LI Chun-Hai SUN 1li-Ya WANG Hong-Li
{ Affitiated hospital of Academia of Military Medical Science , Beifing 100850, China )

Abstract The expression sequence of matrix metalloproteinase-2 ( MMP-2) has been obtained by PCR amplifying, restriction
enzyme cut and sequencing analysis demonstrate that the sequence is correct. The recombinant expression plasmid pPIC9/MMP-2
containing MMP-2 is constructed and transformed the yeast Pichia pastoris . Recombinant matrix metalloproteinase-2 protein was
expressed in Pichia pastoris in great deal after induction by methanol . The purity of the recombinant MMP-2 filtrated through
Sephacryl 5-200 reached to electrophoresis purity . With the ability o degrade gelatin and IV type collagen, recombinant MMP-2
has the similar substrate specificity with natural MMP-2 . The recombinant MMP-2 with 50kD molecular weight is smaller than nat-
ural MMP-2 , which suggested degradation occurred to it.

Key words matrix metalloproteinase-2, expression, Pichia pastoris
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