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Summary. Controlled degradation of extracellular 
matrix (ECM) is essential in many physiological 
situations including developmental tissue remodeling, 
angiogenesis, tissue repair, and normal turnover of 
ECM. In addition, degradation of matrix components is 
an important feature of tumor growth,  invasion, 
metastasis, and tumor-induced angiogenesis. Matrix 
metallo-proteinases (MMPs) are a family of zinc- 
dependent neutral endopeptidases, which are collectively 
capable of degrading essentially all ECM components. 
MMPs apparently play an important role in all the above 
mentioned aspects of tumor development. In addition, 
there is recent evidence that MMP activity is required 
for tumor cell survival.  At present, several MMP 
inhibitors are in clinical trials of malignant tumors of 
different histogenetic origin. In this review we discuss 
the current view on the role of MMPs and their 
inhibitors in development and invasion of squamous cell 
carcinomas, a s  a basis  for  prognostication and 
therapeutic intervention in these tumors. 
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Proteolytic remodeling of extracellular matrix 

Degradation of components of extracellular matrix 
(ECM) is important in many physiological as well as 
pathological conditions. Interstitial connective tissue and 
basement membrane can be degraded by four classes of 
proteolytic enzymes: cystein proteinases, aspartic 
proteinases, serine proteinases, and metalloproteinases 
(see Birkedal-Hansen et al., 1993). There is considerable 
evidence that matrix metalloproteinases (MMPs) play an 
important role in remodeling of the ECM in 
physiological situations mentioned above, and that 
excessive breakdown of ECM by MMPs occurs in many 
pathological condit ions including periodontitis,  
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autoimmune blistering disorders  of skin, dermal 
photoageing, rheumatoid arthritis, osteoarthritis, and 
chronic ulcerations. In addition, controlled degradation 
of ECM by MMPs is thought to play an important role in 
tumor invasion and metastasis (for reviews see Kahari 
and Saarialho-Kere, 1997, 1999; Johnsen et al., 1998; 
Shapiro, 1998). 

Matrix rnetalloproteinases (MMPs) 

To date, 18 mammalian MMPs have been identified 
and characterized by cDNA cloning. According to 
structure and substrate specificity MMPs can be divided 
into subgroups of col lagenases,  s t romelysins ,  
gelatinases, membrane-type MMPs (MT-MMPs) and 
other MMPs (Table 1). MMPs have a characteristic 
multi-domain structure (Fig. l) consisting of 1) signal 
peptide that directs secretion of the proenzyme, 2) 
propeptide, which contains a conserved amino acid 
sequence (PRCGxPD), which participates in formation 
of the cystein switch,  and which is essential for 
maintaining the proMMP in latent form, 3 catalytic 
domain containing the highly conserved Znk binding 
site (HEXGHXXGXXHSIT), 4) proline-rich hinge region 
that links the catalytic domain to 5) hemopexin-like 
domain, which determines the substrate specificity of 
MMP. In addition, the catalytic domain of the two 
gelatinases contains three repeats of the fibronectin type 
I1 domain, which allow these enzymes to bind gelatin. 
MT-MMPs contain a transmembrane domain of 20 
hydrophobic amino acids in the C-terminal end of 
hemopexin domain followed by a 24 amino acid 
intracellular domain (Sato et al., 1994; Cao et al., 1995). 

Collagenases 

The human collagenase subfamily consists of three 
members, col lagenase- l  (MMP-l ) ,  collagenase-2 
(MMP-8), and collagenase-3 (MMP-13). These are the 
principal secreted neutral proteinases capable of 
degrading native fibrillar collagens of types I, 11, 111, V, 
and XI in the extracellular space. All collagenases cleave 
fibrillar collagens at a specific site between G1y775 and 


























