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2.1
DYCZ=24DN ( ); TCA0O096 PCR ( Thermo Scientific )
UVv1800 ( ) ; HD-9706 ( )
BIO-RAD GelDoc 2000 ( BIO-RAD ) o
( Hyclone ) ; DMEM( Invitrogen ) ; pET32a ( Novagen )
TAKARA . HEK293 10% DMEM
2.2 MMP1
2.2.1 MMP1 cDNA Trizol HEK293 RNA.
(5" ATGCACAGCTTTCCTCCACTGC TG3") (5" TCAATTTTTCCTGCAGTTGAACCAG-3")
PCR AMV RNA PCR MMP1  c¢DNA. (5" -ATGCCATG-
GACGACGACGACAAGTTTGTCCTCACTGA GGGGAACS3’) ( 5°-CCGCTCGAGACGTC-
CATATATGGCTTGG3") PCR MMP1 o Neol  Xho I
MMP1 ( )
2.2.2 MMP1 BL21( DE3) o 3 mL LB
180 r/min 12 h 100 pg/mL LB
37 C ( 180 r/min) 0oD600 0.6 ~0.8, 0.4 mmol/L( ) 1 mmol/L(
) IPTG ; (180 r/min) 25 C 2 h
37 C 4 h 4 °C 6000 r/min 20 mmol /L Tris-HCI (pH8.0)
-80 C o
2.2.3 MMP1 MMP1
1 mg/mL 20 mmol/L Tris-HCI (pH 8.0) 30 min., 4 C
12000 r/min 30 min SDS-PAGE
20 mmol/L Tris-HCI (pH 7.5)
TRX-MMP1 o (50 mmol/L Tris-HCI
(pH8.0) 0.5 mol/L NaCl) o TrxA
MMP1.
20 mmol /L Tris-HCI (pH 8.0)
4 °C 12000 r/min 10 min 3 8 mol /L 20 mL
20 mmol /L Tris-HCI] (pH 7.5) 2 h, 4 °C 12000 r/min 10 min Ni
( 20 mmol /L Tris-HCI (pH7.5) .
10 mmol /L. DTT 8 mol/L ) 100 pg/mL o (6 4
2 mol /L) (pH7.5 50 mmol/L HEPES 100 mmol/L NaCl 10 mmol/LGaCl 20 pmol/L ZnSO,

0.05% Brij35) 2 ho 12 h.
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2.3 MMP1
4 mL 50 kD 15 mL ( Millipore) 4 °C 5000 r/min
30 min 10kD 15 mL 4 °C 5000 r/min 30 min
PBS 500 pL ( 90%) 2.5 pg
2.4
15 mg 10 mL 5% ~10% SDS-PAGE
DTT ; 2.5% Triton X400 30 min 5 mmol/L
CaCl, 50 mmol/L Tris (pH7.5) 30 min; 37 C 0.02% Brij-35 5 mmol/L CaCl,
50 mmol /L Tris (pH7.5) 18h 0.1% R250 o
Photoshop MMP1 o
37 C 18 h MMP1 o
( RDR) :
RDR( %) =100 x( G, — Gg) /G, (1)
Gy G, o
3
3.1 MMP1
MMP1 MMP MMP1
o 550 bp.30 kDa  MMP1
MMP1 pET22b pETd5a pET28a  pET32a.
MMP1 pETd5a pET22b  pET28a pET32a
pET32a TrxA MMP1 o
MMP1 MMP1 Trx
MMP1 pET-32a ( pET322a")
MMP1 MMP1 MMP1 1 o

i Precipitation HNi-column]
HEK 293 cells | pET-28a 'ﬁ'{ Cell lysis Supernatant ]
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Fig. 1 Schematic diagram of matrix metalloproteinase- ( MMP1) expression in E. coli and purification
3.2 MMP1
MMP1 MMP1
e, pET28a His MMPI ( MMP1-His6) .



585
37 C 1 mmol/L IPTG MMP1-His6 o 4 h
o pET32a” MMP1 ( TRX-MMP1) , MMP1-His6
TRX-MMP1 MMP1-His6 TrxA TrxA MMP1
o 25 C 0.4 mmol /L IPTG TRX-MMP1 2h
( 2) . SDS-PAGE MMP1-His6
TRX-MMP1 ( 3), TRX-MMP1
MMP1-His6 TrxA MMP1
TRX-MMP1 MMP1-His6 IPTG o
30 MMP-His6 TRX-MMP1
Marker S P S P
= 25t MMP1-His6 116 kDa —
< 66.2 kDa
é‘) 20 45kDa—
8 35kDa— .
2
g 15
% 25 kDa —ws
§ 10
§ 184 kDa—
B 144 kDa —
0
3 MMP1
Fig.3 Expression pattern of recombinant MMP1
2 MMP1 L. .
proteins in E. coli
TRX-MMPI( * ) (S) MMP1-His6

Fig.2 Effect of induction time on the expression of TrxA—

(O) (P)
MMP1 and MMP1-His6

TRX-MMPI( * ) mainly exists in the supernant of cell lysate ( S)

3.3 MMP1 and MMP1-His6( O) mainly exists in the inclusion precipitation
MMP1-His6 TRX-MMP1  C- His (D).
o 8 mol /L. MMP1-His6
100 mmol /L MMP1-His6 20
kDa MMP1 ( 4 3) . MMP1( TRX-MMP1)
30 kDa  TRX-MMP1 ( 4
1) TRX-MMP1  TrxA MMP1
TRX-MMP1 10 kDa  TrxA MMPI( 4A 2)
o MMP1 MMP1 ( 4
2 3) . TRX-MMP1 MMP1
( 4 4 5) TrxA o MMP1
MMP1 ( 4 5 6 5) .
MMP1 MMP1  1.54 ( 22.2% 14.4%) ,
MMP2  MMP9 MMP1
50 kDa (MMP2  MMP9 ) o sMMP1
MMP1 ( 22.2%  25%) o
TrxA MMP1 MMP1 MMP1
MMP1 o
4

TrxA MMP1
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Fig.4 SDS-PAGE purification and gelatin-degradation ac— Sy o mp—
aMM SMM MM

tivity analysis of in vitro expressed MMP1
SDS-PAGE 2.5 ng TRX-MMP1( 5 sMMP1 rMMP1
1) MMP1( sMMPI1 2) MMP1 MMP1( uMMPI1)
(rMMP1 3) . TRX-MMP1 . sMMP1 Fig. 5  Gelatin-degradation activity of in-vitro expressed
MMPL( 45 6) . sMMP1 tMMP1 and in vivo MMP1 in urine( uMMP1)

lane 1 2 and 3: SDS-PAGE separation of 2.5 pg purified fusion
protein TrxA-MMP1  soluble MMP1 ( sMMP1) and renatured
inclusion MMP1 protein ( MMP1-His6) respectively. Lane 4 5
and 6 represents the gelatin-degradation analysis of purified

TrxA-MMP1 sMMP1 and rMMP1 respectively.
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Soluble Expression of Recombinant Bladder Cancer Biomarker
Matrix Metalloproteinase-d and Analysis of Urinary
Enzyme by Gelatin Zymography

JIN XueFei' KONG XiangBo' ZHANG Dan® LIU Ting-Ting® WANG Kai-Chen" '
( Department of Urinary Surgery' Department of Endocrinology ~China~Japan Union Hospital®
Jilin University Changchun 130033  China)
*( The Retired People in Army Residents of Jilin Changchun 130061  China)

Abstract To obtain more efficient matrix metalloproteinase ( MMP1) targets for small-molecule fluorescence
probe screen the ¢cDNA of MMP1 was isolated from human embryonic kidney 293 ( HEK293) cells and
soluble expression of MMP1 has been performed and compared with recombinant MMP1 refolded from inclusion
body in E. coli by genetic engineering. The activities of purified soluble MMP1 were compared with in-vivo
MMP1 ( urinary MMP1) by zymography. The soluble MMP1 was expressed as fusion protein of MMP1 and
thioredoxin ( TrxA-MMP1) . By introducing a cleavage site in TrxA-MMP1 fusion protein the soluble MMPL
was obtained through hydrolysis by enterokinase. The results exhibited TrxA could obviously increase the
solubility of MMP1 and soluble MMP1 showed 1. 54 fold of gelatin-degradation activity as the refolded
MMP1  which was more close to the activity of urinary MMP1 ( uMMP1) . In conclusion we successfully
detected the activity of in vitro recombinant MMP1 and in vivo MMP1 by zymography which was a more
reliable target for small-molecule probe screen.
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