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Prokaryotic expression, purification and characterization of
tissue inhibitor of metalloproteinase-2
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Abstract: Tissue inhibitor of metalloproteinases-2 (TIMP-2) inhibits tumor migration and invasion. Obtaining TIMP-2
protein is conducive to a comprehensive and in-depth study of its function and mechanism in tumorigenesis and development.
We collected human TIMP-2 protein through prokaryotic expression in vitro. We expressed, purified and characterized human
TIMP-2 protein. First, the human TIMP-2 gene was cloned from the cDNA obtained by reverse transcription of total RNA of
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human lung cancer A549 cells, and constructed to pET28a vector. The recombinant plasmid pET28a-TIMP-2 was transformed
into Escherichia coli BL21(DE3) after restriction endonuclease digestion and sequencing analysis. The expression of TIMP-2
protein was induced by isopropyl-B-D-thiogalactoside (IPTG), and the expression conditions were optimized. After
purification by nickel affinity column, the fusion protein His-TIMP-2 was identified by Western blotting method and its
biological activity was detected by gelatin zymography. The fusion protein His-TIMP-2 existed in the form of inclusion body
in E. coli. In a certain range, the concentration of IPTG had no significant effect on the expression amount of His-TIMP-2. But
in this expression system, induction temperature and time were the key parameters, and the expression amount of His-TIMP-2
in E. coli increased with the increase of induction temperature. The purified and refolded fusion protein could effectively
inhibit the activity of matrix metalloproteinases expressed by human lung cancer A549 cells. The acquisition of active fusion
protein lays a foundation for further study of the function and mechanism of human TIMP-2, and is of great significance for

tumor therapy.
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Table 1 The primer sequences
Primer name Sequence (5'-3") Restriction enzyme
TIMP-2-F CTAGCTAGCATGGGCGCCGCGGCCCGC Nhe I
TIMP-2-R CCGCTCGAGTTATGGGTCCTCGATGTCG Xho I

The single underlined sequences indicate restriction enzyme sites.
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1 pET28a-TIMP-2 E4HRKIAIHE

Fig. 1 Construction of recombinant expression plasmid
of pET28a-TIMP-2. (A) PCR amplification of TIMP-2
gene. M: marker; 1: amplification of the gene TIMP-2.
(B) Double enzyme digestion of pET28a-TIMP-2
plasmid. 1: pET28a-TIMP-2 recombinant plasmid; 2:
pET28a- TIMP-2 was digested by restriction enzymes of
Nhe I and Xho I ; M: marker.
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Fig. 2 Detection of fusion protein expression and its
existing form by SDS-PAGE. (A) Detection of induced
fusion protein His-TIMP-2 by SDS-PAGE. 1: the total
protein in control E. coli BL21(DE3) without
pET28a-TIMP-2 recombinant plasmid; 2: the total
protein without IPTG induction in E. coli transformed by
recombinant plasmid pET28a-TIMP-2; 3. the total
protein induced by IPTG in E. coli transformed by
recombinant plasmid pET28a-TIMP-2; M: protein marker.
(B) SDS-PAGE analysis of existence form of His-TIMP-2
in E. coli transformed by recombinant plasmid
pET28a-TIMP-2. After induction by IPTG, E. coli was
broken by ultrasound and then centrifuged to collect the
supernatant and precipitate. 1: the total protein in broken
E. coli; 2: the supernatant; 3: the precipitate.
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EA His-TIMP-2 SR IZH

Fig. 3 SDS-PAGE analysis for the effect of IPTG
concentration on the expression amount of His-TIMP-2
in E. coli induced at 37 °C. 1: 0 mmol/L IPTG;
2: 0.2 mmol/L IPTG; 3: 0.4 mmol/L IPTG; 4: 0.6 mmol/L
IPTG; 5: 0.8 mmol/L IPTG; 6: 1.0 mmol/L IPTG;
7: 1.5 mmol/L IPTG; 8: 2.0 mmol/L IPTG.

x2 37 CHARIRE ITPG FEMNABTETRE
EH HisTIMP2 (IRIZEE

Table 2 The amount of His-TIMP-2 in E. coli
induced by different concentrations of ITPG at 37 °C

IPTG concentration (mmol/L)  His-TIMP-2 amount (%)

0 0
0.2 12.9
0.4 11.3
0.6 12.4
0.8 14.3
1.0 14.8
1.5 141
2.0 125

The experiment was done three times and the results
presented the same trend.
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#F 3 1.0 mmol/L IPTG KRARIFFREFMTETX
BHESTMEER His-TIMP-2 RIEEE
Table 3 The amount of His-TIMP-2 in E. coli
induced by 1.0 mmol/L IPTG

His-TIMP-2 amount (%)

h 2h 4h 6h 8h 10h

Temperature (°C) 8

30 0 7.3 103 122 148 16.6
37 0 82 16.0 179 20.2 20.7
42 0 10.7 233 244 214 223

The experiment was done three times and the results
presented the same trend.
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Fig. 4 Purification and SDS-PAGE analysis of fusion
protein in E. coli. (A) Purification of His-TIMP-2 from
the inclusion body produced by E. coli. Dissolved
inclusion body of 5 mL was injected into the affinity
column at a flow rate of 1.0 mL/min. After washing with
15 mL equilibration buffer, bound proteins were eluted
with the elution buffer. The fractions of the detected
peaks, flow-through (FT) peak and elution (E) peak, were
collected to further analysis. (B) SDS-PAGE analysis for
His-TIMP-2 purification. 1: dissolved inclusion body;
2: FT fraction; 3: elution fraction; M: molecular weight
marker.
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Fig. 5 Identification of fusion protein by Western
blotting and biological activity analysis of fusion protein
by gelatin zymography. (A) Identification of His-TIMP-2
by Western blotting. The total protein without IPTG
induction in E. coli transformed by recombinant plasmid
pET28a-TIMP-2 was used as control. (B) Zymography of
MMP-2 activity. 1: concentrated supernatant of A549 cell
culture medium without bovine serum albumin;
2: mixture of the concentrated supernatant of A549 cell
culture medium and the refolded His-TIMP-2 at a volume
ratio of 1:1.
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WFIE kA& His-TIMP-2 18 K
DML A RE A, X SEAKRSFE 6 4
A ST, g—b R AL, 15 B Al
(94%) AlA 7R 11 His-TIMP-2, 4745 5K FH % i B
R A A T E M, RIS E AR
AHEANE MMP-2 AL TEE . SR IR AR
ANE ST, nas R (IR B R4S S Bh
Ve IR NESE, SR E RIS,
SR R R R R . A, BFSTR FH EH T
Tk 2 E B AR AS49 41 55 19 MMP-2
A ETE , P02 A PR S Al A A U MMP-2 (1)
TVIRE T o 3205 1 00 1 R 2 R g LU 3% RS B
FEABR, 5 S0k SR FH SRS i 1) 0 il 2 1
XIA[E MMPs (4 gE 77, I 5 KK TIMP-2 J
HH TIMP-2 ALK, #—Poth@GEN
His-TIMP-2 135 1 .

% : 010-64807509

ARPFFRHEAIG RN TIMP-2 HE AT RS
TR IRFHE, ABFRE TN R AR . itk &
SRR AL ECHE SR, IR R WK N AN IE RN
TIMP-2 H)Zi e S AL B8 BL it , %o £ v Mg 6 97
BORHAHEEE L,
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