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Enzyme
Membrane-type 4 Matrix Metalloproteinase (MT4-MMP, MMP-17)
Recombinant Catalytic Domain Product Code:  5028011

INTRODUCTION Matrix metalloproteinases (MMPs) are Zn2+- and Ca2+-dependent
endopeptidases which function in the turnover of extracellular
matrix components [1]. Presently fifteen secreted MMPs and six
membrane-type MMPs  are known to be expressed in humans.
The protein sequence of human MT4-MMP consists of 478 amino
acid residues with a calculated Mr of 53 428 Da [2]. In analogy to
other MT-MMPs the following domains and sequence regions
are distinguished in active MT4-MMP: Catalytic domain, junction
between catalytic domain and hemopexin domain, hemopexin-
like domain and C-terminal sequence. MT4-MMP is anchored to
cell surface membranes via glycosyl-phosphotidylinositol [3].
MT4-MMP transcripts are found mainly in brain, leukocytes,
colon, ovary, and testis [2]. In addition, MT4-MMP mRNA is
transcribed in invasive and noninvasive breast carcinoma cell
lines [2,4].

MOLECULAR FORM The catalytic domain of human MT4-MMP is produced by tryptic
activation of a recombinant soluble proform purified from E. coli
periplasm. The polypeptide contains 186 amino acids of MT4-
MMP linked to a C-terminal polyhistidine tag:

Q A P A P T K W N K R N L S W R V R T F P R D S P L G H D T
V R A L M Y Y A L R V W S D I A P L N F H E V A G S T A D I
Q I D L S K A D H N D G Y P F D G P G G T V A H A F F P G H
H H T A G D T H F D D D E A W T F R S S D A H G M D L F A V
A V H E F G H A I G L S H V A A A H S I M R P Y Y Q G P V G
D P L R Y G L P Y E D K V R V W Q L Y G V R E S V S P T A Q
P E E P P L   E H H H H H H

The calculated Mr is 21 693 Da.

PURITY MT4-MMP catalytic domain appears as a major protein band at 24
kDa in SDS-PAGE and represents about 80 % of the protein in
the preparation. The enzyme is solubilized in 50 mM Tris-HCl, pH
7.5, 150 mM NaCl, 5 mM CaCl2, 0.1% Triton X-100.
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                               SDS-PAGE of  3 µg MT4-MMP  catalytic domain

SPECIFIC ACTIVITY The specific activity of MT4-MMP catalytic domain is 3-6 mU/mg.
1 U is the activity that hydrolyzes 1 µmol peptide (7-
methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-Leu-(3-[2,4-
dinitrophenyl]-L-2,3-diamino-propionyl)-Ala-Arg-NH2 (Mca-Pro-
Leu-Gly-Leu-Dpa-Ala-Arg) within  1 min under the assay
conditions described below.

INHIBITORS MT4-MMP is inhibited by tissue inhibitor of matrix
metalloproteinase-1 (TIMP-1) and by chelators of divalent cations
like EDTA.

STORAGE This product is stable until the expiry date given on the label
when stored at -70 °C. The enzyme can be kept at -20 °C  for
several days. Repeated freezing and thawing should be
avoided.

APPLICATONS Recombinant catalytic domain is used to study the biochemical
function of MT4-MMP. The isolated enzyme allows screening of
matrix metalloproteinase inhibitors and characterization of
inhibitor action.
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MEASUREMENT OF MT3-MMP ACTIVITY

Preparation and stability of solutions

Peptide hydrolysis buffer: 50 mM Tris-HCl, pH 7.5, 150 mM NaCl, 5 mM CaCl2, 0.025 %
(w/v) Brij 35. The solution is stable for several weeks at 4 °C.

Stock solution of peptide substrate: 100 µM solution of Mca-Pro-Leu-Gly-Leu-Dpa-Ala-Arg
in 20 % dimethylsulfoxid. The solution is stored at -20 °C.

Stock solution of unquenched peptide: 10 µM solution of (7-methoxycoumarin-4-yl)acetyl-
Pro-Leu-NH2 (abbreviated: Mca-Pro-Leu) in 20 % dimethylsulfoxide. The solution is stored
at -20 °C.

Assay protocol

The activity of MT4-MMP catalytic domain is measured fluorimetrically with a synthetic
internally quenched fluorescent substrate according to Knight et al. [5].
An excitation wavelength of 328 nm and an emission wavelength of 393 nm are set in an
appropriate fluorimeter. The instrument is calibrated with the unquenched peptide Mca-Pro-
Leu at a concentration corresponding to between 2 and 10 % hydrolysis of the protease
substrate (0.016 µM to 0.08 µM). Kinetic reactions are conveniently carried out in a
constant volume of 2.5 ml. The substrate Mca-Pro-Leu-Gly-Leu-Dpa-Ala-Arg is diluted in
peptide hydrolysis buffer to a concentration of 0.8 µM and prewarmed to a temperature of
37 °C. Aliquots of  8 µl to 10 µl of matrix metalloproteinase are than added and the increase
in fluorescence is recorded over a time interval between 2 and 15 min. Less enzyme can
be used at higher substrate concentrations. Activity units per ml enzyme solution are
calculated according to the following equation:

        c Mca-Pro-Leu                     ΔF Mca-Pro-Leu-Gly-Leu-Dpa-Ala-Arg  
Activity  U/ml  =               •      •  Vtotal 

       F Mca-Pro-Leu                                   v enzyme

cMca-Pro-Leu :  Concentration of Mca-Pro-Leu used for calibration of the fluorimeter 
       (µmol / ml)

FMca-Pro-Leu:  Fluorescence of Mca-Pro-Leu at the concentration c Mca-Pro-Leu  used for
fluorimeter calibration

ΔF Mca-Pro-Leu-Gly-Leu-Dpa-Ala-Arg : Change of fluorescence during peptide hydrolysis per min
V total :  Volume of peptide hydrolysis reaction (2.5 ml)
 venzyme :  Volume of added enzyme solution (0.002 ml to 0.004 ml)
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