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MMP-9-PEX [E#FRiE. i REXT
“E BRI ZE 58 1 B =2

R

R NFRK  THR

WEMg TRk

(EREFMRFEALDEEBRBEREEIIE,  FIK 400016)

FBE  ART-PCR:EVHEARELEEZAH -9 (MMP-9) C Ribfir k440K OHEMIR
(PEX), A Z & X#HB IR pET32a b #4514 £ E.coil BL21 (DE3), ZIPTGi#F/6 44 42kDa
KA RAEARYRE, FEAKITRAZOL T EAREZTONS0D A4, THEER
PET32a/PEX £ &4 LR X & E, A& EFR P 698 FMM. 48 mol/L % #2 10 mmol/L DTT
8 BLRRLE T BRI LRA R A B BERL B B L B A& 4G, ks pET32a/PEX & 4 /&
#4946 % KT 90%. 4 Transwell 5256 & & I 5 M 46405 64 & 40 % @ /i pET322/PEX #6474 45 M & 4m

feegiZ &, B2 A ARH M.

xR RMEEEAE-9; MARGSEAFEGHER, RERE: ARREE

)i 4 )8 2 A ¥ (matrix metalloproteinases,
MMPs) & —EAK i Zn>* MR ABMKIE, GBKEE
FRRIRIR . FEAUKEOSHES 2 shE
B, BHMMEM. T, MM ETEY.
ML 2T % 45 & 8 1 FE 45 #9358 (hemopexin domain, PEX)
BT MMP-7. MMP-23 #1 MMP-26 UAhFTH
MMPs 7ERFE RIS H K — ML R EEAH
LERIR, R P EREL Y PEX & MMPs f) A YR
##. Roeb N E 4T MMP-9-PEX AJ LA
MMP-9 H)iEPEFIPH 1 R A R A MR R 2R, I
BT MMP-9-PEX Z5#38 5 BB R4 & .

HArx PEX MBFR EEEPEMBE T H, ©
FEd i 40 H MMPs VEME RIS LS K4 400
WEAMR R . HEERKRERMEREEPREA
KIWHGE. MAEMIGEKIES MMPs BEFREIE
WEEMEM. HKEE, W2 KT —
WHRAHKMEBRER, Fd7rEERE, AR
JRAL, ERERTE. MMPs X HIERERBEA
B 2H 2R 40171 7 (tissue inhibitor of metalloproteinases,
TIMPs) 753 R it F2 i 20 23 8 g v A #E G B A F 1451,
Horp MMP-2 Fil MMP-9 #1A k32 8 57 J2 40 AR\ (1)
SFhRE, XRS5MRRZBEERARAELUE, 1
BAA H HARTE PEX fEM G AR A2 PR W] e
HEBEMMAG. Fi, ROMHBERTEEARY
T 7 MMP-9-PEX & [l 1) JR B kL (pET32a/

PEX), HMIFEHBMWEEMGE SAEH
pET32a/PEX @& HEH, R, FATEX pET32a/
PEX [MIIhElE THIEWIS, UF L H e A BN H 4
FEARARE. XA — SRR PEX fERHE R+
DI RERF PE4T T T 24t

1 #RIERZX
1.1 #§l
pET32a Jithi. E.coli DH5a fll E.coli B121(DE3)
HERERRF T R A BTEBE. 45 5% lovo 4l
PRRIE T ERER K FESXRK R, Transwell W H
Costar A #), Matrigel "JH BD A dl. 51#E -
Trizol {F&. W E LilgAEM TIEAR, ¥
5% E Promega, PCR k7 £ A1 T4 DNA ##
fif§ ) H TaKaRa. BRI V)EG HindlII 4 H NEB 2
7. EcoRI W [ Fermentas A\ %) . FURLaifbihde .
B EIL . PCR P48tk &oh Ll e A
Al ZREEENAFEW A Novagen A+,
H AR 0 B =4 dradi
1.2 /A%
12,1 BeARY ¥ HEHEMMP-9 C R g
B BN S5, Pl 5'-GAC GAA
Wk H#: 2005-11-24 #HZHM: 2006-06-06
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TTC ATG AAT CCT TGC AAT GTG G-3"4 L5 |4
(FHAIR 43 A EcoRT1 WYIEEAL &) P2: 5'-TGC AAG
CTT TGA GCA CTG CAG GAG GTC G-3"} Fili514)
CRHAESY 2 HindIIl W YIBEA 7). 51 LilgAET
B

B4 D7.5 KIV/MRFENEARCRIARIC
J1D1 K, i MMP-9 Rix&E&&), A RT-PCR
T EM B PEX, % BKEHN 594 bp. PCR
a5t 94 C 5 min, —AMEF; 94 C 35 s,
63 C 45 s, 72 C 1 min, 30 ME¥; 72 'C 10
min, —MEH. KNFWE 1 % TEAGHE &R Bk
% 3 J5 F PCR #lifb ik & 4tk
1.2.2 EL0/f% pET32a/PEX ¢4 i@ fn i & Ji5|
EcoRI1 A1 HindIII X EE Y] PCR ¥ 88 H ) H B, [Blik
J& WIRE 1= 5 RIFE 214 EcoRI A1 HindIII XY
)21k B K (pET32a)7E T4 DNA EERIEA T 16 C
ERAW G, #1E E.coli BL21 (DE3)[fIEZ A4
Mid, PREEA T, S8/ FUIVITRIES, Mg
FRAER V)6, RTGPAMEFE, @4 pET32a/
PEX, REHATFHIMES 5347
1.2.3 & PEX )R EHIRE Ecoil P RE WK
15 UKL pET32a/PEX ¥4k E.coli BL21 (DE3). ki
HEEM T2 ml LA (LB+100 pg/ml & EEFBE R
W, 37 CHIRBERK. KH, #1100 HEME
100 ml FrEFH) LA 555704, 37 CHR#BHEFH 3~4 h
% Agp=0.6 I£4, HNIPTG &K EZE 1 mmol/L, %
S#%iX4h. LL5000 r/min BOEW, TIEEAEA
& EZ MK BYTE, 1T SDS-PAGE, # LR
WY, MEFWEEsE R, SDS-PAGE &R TH
RN E D RERES &,
1.2.4 B ZALEBEASENIMAC)E L& & Fity
-3 H 525 b AR R BV T AR R R P
1, 12 000 r/min &0, B EBIMEIA 10 544
FRAR M SRR R pP T BT ) Ni-NTA BEfle b L,
IR 5 IR AN RRE PR, &REH
AN IR FEE WK W () 70 P SR ot 2 i ot B B E AT
FER VRN, WAETRRE . & B RERET
SDS-PAGE, UI&RSMEAFT -

KAGPER T, A& RENEHE R
(100 mmol/L NaH,PO,, 10 mmol/L Tris-HCI, 2 mmol/L
I JE A4S e H AFD 0.2 mmol/L AL R4 Bt H k)3k4T
BT, ¥R EWREZ M 8 mol/L KK FEIK A 0 mol/L,
EMERE, HANBUEEMMS, B0 jEEt SDS-
PAGE WEE MR,

1.2.5 Matrigel @2 & %% H Transwell /K
222/N%E, 78 pm KFIRBKFRERME F3 1 50 pl 1 mg/
ml Matrigel, T %1 600 pl & 10% /N4 ) LILiE Y
DMEM B 5rEAE AR ¥ lovo 44l il 2
I 3% ) DMEM #fE i 4 X 104 /ml. 20/ 6 41, 4§
MM 3 AFATHL, 23900 PBS RIS [B)9R BE 1) 2
41 PEX ZE (1 pg, 10 pg, 20 pg, 100 ug 1500 pg) T
MR A RER . RMRAE, LUEFL 250 ul
MAALEZE. 37 C. 5 %CO, HEFFHHNEEF 10 h.
B B, SRR 90% WOk 5 R 2 30 min, 0.1%
HmERE 10 min, BAKESR, ARSREEN
LERTHBMM, F 400 5 BHEE T iHE 10 AN FLET
REMMPE, KFBE.

2 R
2.1 EHRAIpET32a/PEX BB E LT

RIE ML pET32a/PEX KA 1 FiR. £
EcoRI 1 HindIII XA )15 329 5 780 bp F1 594 bp (1)
PI& T, LIe) R I 45 SR R WA SR B (% T R T )
53 HFE T A A MMP-9 C K i 4w bS5 51 (Bl PEX)
—B, WAREBERE, RPCORINWETE
20 JFURL pET32a/PEX .
2.2 ZFPEX ERFMFER AL

pET32a/PEX F 41 fiki LA E.coli BL21 (DE3) 415
FHW, £IPTG %3/5, B SDS-PAGE &l kL=
HAMERER WL BARE T 5 UAE ML 42 kDa
AR EA RSN E, A F E AT SRR

. HindIll
pt  PEX genome DNA e ?CORI
= ! pET-32a(+)
T — . 5900bp |
PCR ) ,
v __PEX
_— l Hindlll
) EcoR1
EcoRI pET-32a(+)
-y :
HindIll |
l Hind1ll
=
o ~>.-EcoRl
/ kY
{ pET32a/PEX "

{ 6464bp |
5, ;

E1 FEBRFRFpET329/PEX §945iE
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B2 RS E S BIKE
1: BARS FRAZH; 22 LHEBPLAEN pET32a/PEX BH; 3: IPTG BREBEMNZERAL 4: RBEGTHML: 5~8: FRFE N

(4~1 h)FRIEHR pET32a/PEX JlikL; 9: Ki5F pET32a/PEX JHHi.

BERE 5% I SDS-PAGE L EX 5, RHEA
FISNEEFZ IPTG R EERIE(E 2), HATFR
EXPDSTHBREART. BidEAREEENS
WRABKEEXBULRAEGFE, HELE
BHREERE, FEEABRNE EREERNER
EBAK 50%. SRIE45 AT AR _EEREAT A
{6, it Ni-NTA FAEHEHE 4% F 5 His-Tag
BAFEEREOESERERN, TEEKMRRER
H¥ER T, 7 SDS-PAGE L ERH4TFHREK/MHE
Fr B —& (B 3)
23 BEMERSEH

MU EHRRELESREMNEEBR S PERE
5, EHEAMRPET/PEX 4B KT 90%, ik
mykal, EHRERL, TUEERATREEER.
2.4 EiA PET32a/PEX EE MG EMARBIER
A

Matrigel BB HIRIGH AL R, & P e 40 P 1
BRI =ZHEAEEFE. Tanswell LRGERRK
B E 41 % [ R pET32a/PEX 8 S Hu 3061 45 7 40
MEREBLENEKEYE. EAEARNKERL
0~100 png/ml Z AR, BEEFTMAEAEQRKRE
MM, XA RRRIINHIRE I, EH K
FEA 100 pg/ml X BB i, £993% KAMREBESZ
B, THIREFER] 500 pg/ml B HEIRE BT
TR, RH76%(B4). BEARIFIMAEAERAMR
pET32a/PEX HIIREE, PUIRRRREMBEE T (X 400)
BN TEL R RN ERA L

3 itig
PEX £ T MMP-7. MMP-23 f1 MMP-26 LA
SMTHR MMPs EERER W EFHN — ML REE

42,0 kDa—
25.0

—18.4

B3 @vFEEHEEFERMRA SDS-PAGE £7E
1: EARS TRIFHE: 2: RiFESF: 3: IPTGHESRE; 4. 4
WIEH LEw; 5: diERaRE.

80
70
60 |
50
40
30
20
10
0

o A 0/ DLEF

1 2 3 4 5 6
WBE (ug/mi)

E4 EAZEARPET24/PEX X lovo HRE{AIMRZESE TR
1: 500 pg/ml PBS; 2: 1 pg/ml pET32a/PEX; 3: 10 pg/ml pET32a/
PEX; 4: 20 pug/ml pET32a/PEX; 5: 100 pg/ml pET32a/PEX; 6: 500
pg/ml pET32a/PEX.

BABREHIE. HRARCIHL T K MMP-1-
PEX, H PEX &R 44 B #18 Fr Hm &
REFEEKZERSEH. BMBRFRR—AMAER
GAEAFER, B4 5 BBEREHWTH—H,
B PO B J SEAT ) B S B TE R .

Brooks ZBIK B MMP-2 Fli@id C i 5 ¥ EF
o B, HETIBE B S EAENE, mE—TTRENR
29~32 kDa (] PEX, %y BRI FH¥ MMP-2 5 o, B,
&5-E TN HIMMP-254 4 a5 i (extracellular matrix,
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ECM) (I &AM B . PEX TEARIMERER
I KA B, EilE KA SIS R
R, AR IEERKE. AAERRIK
PEX A 5 MMP-2 55 %456 o, B, A THIH] B &
A, BETMIAKH PEX & — WIRYER MMP-2 iG]
F, BAMEmEEEAER.

R, FEHARRIMLERENYRE R
P — S8 2R [ R SR A KR B BT B,
% #11 & (angiostatin) /& N BRI C i B, W
J% #1013 (endostatin) & KSR H XV C ¥ B, A#
18 PEX ¥ 8 & A /F Atk 8 52 B AT %
. Peifer SFCVR1E W 81 H PEX MK, IHE
TEARRNMLE KRB P RER, KIREAINHEE
PEX HEHR B S AN/, BT LAHI A B4
MR M BN LMK, HFEAZmE
Kb ER . Bello NOEFRABAERH, MMP-2 i
i B ST REAR T 1 BL(B PEX) REAE 41011 K T8
M KA. AR . AWFFIEY PEX £E
M PR BT8R B, 78RR BUX Bl & K
B, FHAEMERRZMN RS T FRT FRER®L

pET R4 H Al 5 3 AR A FH K AT i R ik 4t
RN AL R A —00, XA His-Tag KI5
BaaRERSE, RARERES. AIMKRE™Y)

mifs e M R, i Histidine 5 &8 & 71
BEETREYHA B BIMORNAi 4 2. ATF
RAHX—RERINIRE T EHE O pET32a/
PEX, FFXTHINRERFESE THIPHF, #id Transwell
LE, BANESE T R\ EMLE A pET32a/
PEX B ARMBIE I MMNIZEE, HRIY
pET32a/PEX ¥R 4 100 pg/ml B, 45 B i 40

RN AE S IA B (L9 93%), T 4R T

%500 pg/ml i, $HIRER AT T (L4 76%)
KFMARERKRS MR A KR ZRE 5 ML
Hl, i, ARFFRTIRBHELAEA T pET32a/
PEX J#A 13— W5 PEX (E A AR P (K 1E 4T
T TEERASSRER, 8 ARZER B R 1
W a7 IR — A2 B .
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Expression, Purification of the MMP-9-PEX in E.coil and
Its Effect on Invasive Capacity of Colonic Cancer Cells

Chun-Xia Yan, Jun-Lin He, Xue-Qing Liu, Yu- Bing Ding, Xue-Mei Chen, Ying-Xiong Wang?*
( Department of Heredity and Birth Health, The School of Public Health, Chongqing University of
Medical Sciences, Chonggqing, 400016, China )

Abstract

Matrix metalloproteinase 9 hemopexin domain (PEX), which locates the C-terminal, was

amplified by RT-PCR and was inserted into expression vector pET32a. The recombinant plasmid was induced by

IPTG for 4 h and a 42 kDa recombinant protein was produced. Amount of the fusion protein pET32a/PEX expres-

sion was 50% of total bacterial protein, mostly in form of inclusion, few in form of supernatant. Inclusion was

dissolved in 8 mol/L urea and 10 mmol/L DTT, carried out affinity purification under denaturing condition. The

expressed 42 kDa fusion protein is confirmed by SDS-PAGE. The pET32a/PEX expression vector was successfully

constructed and highly expressed in E.coli. The purified pET32a/PEX protein can inhibitor the invasion of the

colonic cancer cell in Transwell experiments and show a dose-dependent manner.
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