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Summary. Matrix metalloproteinases (MMPs) represent 
a group of enzymes involved in the degradation of most 
of the components of the extracellular matrix and 
therefore participate in tumoural invasion. MMPs, 
especially gelatinases A and B, MT1-MMP, the activator 
of gelatinase A, and stromelysin-3 were found over- 
expressed in many cancers including bronchopulmonary 
carcinomas. In vivo observations revealed that 
fibroblasts are the principal source of production of 
MMPs. Some of these enzymes such as MT1-MMP and 
stromelysin 3, displayed a focal stromal localisation near 
preinvasive and invasive tumour clusters. Futhermore, 
some tumour cell lines were shown to stimulate the 
expression of MT1-MMP by fibroblasts. All these in 
vivo and in vitro results suggest that certain tumour cells 
produce diffusible factors which could influence the 
MMP stromal expression. Among these factors, the 
TCSF (Tumor Collagenase Stimulatory Factor) which is 
known to upregulate some MMPs in vitro could be a 
good candidate for this stromal regulation, since it is 
produced by bronchial tumour cells in vivo. In this 
review, we address such a cooperation between tumour 
and stromal cells for the production of MMPs and 
emphasize their necessity for tumoural progression in 
bronchopulmonary carcinomas. 
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Introduction 

The metastasic progression is a multistep process 
including basement membrane disruption, stromal 
infiltration, intravasation and extravasation, and invasion 
of secondary organs by tumor cells. All these processes 
require degradation or remodeling of basement 
membranes and extracellular matrix macromolecules by 
various proteolytic enzymes. Among these proteases, 
matrix metalloproteinases (MMPs) are of particular 
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interest because of their broad spectrum of substrates 
(Chambers and Matrisian, 1997). The MMP family 
consists of 4 principal subclasses, which include the 
collagenases, the stromelysins, the gelatinases (type IV 
collagenases) and the recently described group of 
Membrane-Type MMPs (MT-MMPs). These enzymes 
are secreted in a latent, proenzyme form and require 
activation to digest extracellular matrix components. The 
activation consists in a proteolytic cleavage of a 
propeptide domain at the N-terminus of the MMP 
molecule which can be accomplished by proteolytic 
enzymes including plasmin and other MMPs. For 
example, MT-MMPs participate in the activation of pro- 
MMP2 (progelatinase A). The tissue inhibitors of MMPs 
(TIMPs) specifically inhibit MMPs, and maintain a 
balance between matrix destruction and formation. An 
imbalance between MMPs and the associated TIMPs 
may play a significant role in the invasive phenotype of 
malignant tumours. Moreover, the role of MMPs is not 
limited to extracellular matrix degradation. Recent 
studies indeed implicate these enzymes in the activation 
of growth factors andlor their receptors (Chambers and 
Matrisian, 1997; Manes et al., 1997). It has now 
becoming clear that MMPs are implicated in a series of 
events leading to tumour invasion. We will focuse this 
review on studying reported localisations of MMPs 
thereby identifying the cellular source of these enzymes. 
We will then discuss the possibility that a different 
pattern of MMP expression could represent different 
stages of metastatic progression. 

MMP expression in tumoural invasion 

Many culture models have been established in order 
to study the mechanisms involved in the tumoural 
development and progression of human lung cancer. 
From these in vitro systems a clear cut correlation 
between the acquisition of an invasive phenotype and the 
presence of several MMPs has immerged. Among these 
in vitro models, the human bronchial cell  l ine 
16HBE140- derived from normal human bronchial cells 
immortalized with the SV-40 large T-antigen gene 
represent a well differentiated non-invasive stage of 












