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Assays for determination of matrix
metalloproteinases and their activity

Sona Krizkova, Ondrej Zitka, Michal Masarik, Vojtech Adam,
Marie Stiborova, Tomas Eckschlager, Grace ]. Chavis, Rene Kizek

Matrix metalloproteinases (MMPs) are involved in many physiological and pathological processes. Due to their ability to cleave
and to remodel components of surrounding tissues, MMPs may affect cell migration, differentiation, growth, inflammatory
processes, neovascularization, wound healing, apoptosis, the uterine cycle and many other actions within the body, including
those needed for tumorigenesis and other diseases.

MMPs can therefore be used as potential markers for detecting various cancers, neurodegenerative, and immune and cardi-
ovascular diseases. Numerous MMP assays were developed for clinical and research purposes, but far more attention has been
devoted to understanding their biological functions.

Due to differences in methodology, results obtained in various laboratory settings are difficult to compare because of the lack of
standards and analytical methods of validation. Limits of detection of particular methods used for identifying MMPs are also disputable.

Enzymatic, immunochemical and fluorimetric methods are particularly suitable for clinical use. In-vivo imaging methods offer
many potential advantages in cancer research and diagnostics. Other methods are subject to investigation [e.g., phage display,
multiple-enzyme/multiple-reagent assay system (MEMRAS) and activity-based profiling].
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Figure 1. Classification and domain structure of matrix metalloproteinases (MMPs). Most MMPs contain a signal peptide (necessary for secre-
tion), a propeptide [a catalytic domain that binds zinc (Zn**)], a hinge region (HG), and a hemopexin carboxy (C)-terminal domain. In the cat-
alytic domain, MMP has a Zn** binding site and a binding site for the specific substrate. Matrilysins lack a hemopexin domain. Gelatinases
contain fibronectin type Il modules (FN) that improve the efficiency of collagen and gelatine degradation. Furin-activated secreted MMPs
(MMP-11 and MMP-28) have a recognition motif for furin-like serine proteinases within their catalytic domain for intracellular activation. This
motif is also found in the vitronectin (Vn)-like insert MMPs (MMP-21) and the MT-MMPs. MT-MMPs have an additional transmembrane-binding
domain (TM). Most MMPs are secreted, but six membrane-type MMPs (MT-MMPs) have been identified and they are anchored by a transmem-
brane domain or a glycosyl-phosphatidylinositol (GPI) linker.
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