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Summary. Extracellular matrix (ECM) may be divided 
into interstitial matrix and the basement membrane 
(BM). ECM influences a variety of epithelial cell 
behaviours, including proliferation, differentiation, and 
morphogenesis, maybe most widely studied in kidney 
morphogenesis. In carcinomas, including renal cell 
carcinomas (RCCs), these properties and interactions of 
cells with interstitial matrix and BM are disturbed. As a 
carcinoma with a tendency to spread to distant sites, 
RCC is an interesting target for the study of epithelial- 
stromal interactions. Among interstitial collagens, type 
V1 collagen appears to be widely distributed in RCCs. 
Also EDA-fibronectin (EDA-Fn) as well as tenascin-C 
(Tn) are important stromal components especially in 
poorly differentiated carcinomas. BMs of RCC islets and 
those of tumor blood vessel endothelia may merge in 
poorly differentiated carcinomas. As  a dynamic 
component of BMs, laminins (Ln) are important in 
kidney development and RCC progression. Type IV 
collagen and nidogen, other components of BMs in 
RCCs, are produced by stromal as well as epithelial 
cells. ECM proteins may function in RCC progression 
by binding and regulating the activity of growth factors 
e.g. transforming growth factor B 1  and basic fibroblast 
growth factor. Also the expression of cell surface 
receptors for ECM is disturbed in RCCs. At least a, 
integrin (Int) and CD44 emerge in renal epithelial cells 
during malignant transformation. Papillary renal 
neoplasms differ from RCCs by cell adhesion receptor 
expression and BM composition as well as by ECM 
avascularity and capacity to bind growth factors, thus 
suggesting a distinct property for this renal tumor. 
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Introduction 

Solid tumours are composed of two distinct 
compartments: the malignant parenchymal cells and the 
surrounding stroma. The stroma provides the vascular 
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supply that tumours require to obtain nutrients, for gas 
exchange, and waste disposal (Yeo and Dvorak, 1995). 
The tumour stroma is composed of extracellular matrix 
(ECM) structural proteins, interstitial fluid as well as 
various cytokines and growth factors produced by 
stromal cells. The stroma contains endothelial cells, 
myofibroblasts, mast cells, histiocytes and variably 
inflammatory cells (Yeo and Dvorak, 1995). 

ECM is an elaborate array of proteins and proteo- 
glycans assisting in the organization of cells into 
complex organs. ECM components are assembled into 
various combinations, producing specific environments 
within tissues. ECM proteins are typically large glyco- 
proteins such as fibronectin (Fn), interstitial collagens, 
elastin and tenascin (Tn) that assemble into fibrils or 
other complex macromolecular arrays (Gumbiner, 1996). 
ECM influences functions of the cells, and exerts its 
effects through a family of specif ic  cell  surface 
receptors. The most important receptors are integrins 
(Int),  some cell surface proteoglycans and CD44 
(Adams, 1997). 

A specialized structure of ECM, the basement 
membrane (BM), is a thin sheet of proteins. BMs cover 
the basal surfaces of all epithelia (Merker, 1994) and are 
especially important in influencing epithelial cell 
polarity and differentiation, hence guiding the 
emergence of cellular phenotypes from embryonic 
development onwards (Timpl and Brown, 1996). BM is 
connected to cells by several cell surface receptors 
including Int family, which transduce signals from ECM 
to the cellular interior and vice versa (Mercurio, 1995; 
Adams, 1997). In the kidney glomerulus BM has a 
special function as a filtration barrier, in which the 
laminin (Ln) 132 chain appears to play an important role 
(Noakes et al., 1995). In addition to the aforementioned 
functions of BM, it serves as a structural barrier between 
tissue compartments, for instance in carcinomas, by 
separating the parenchymal cells from the surrounding 
stromal compartment. In epithelia, BM is formed in 
cooperation by epithelial and mesenchymal cells (Timpl 
and Brown, 1996). 

In carcinomas, the epithelial-stromal interactions 
undergo changes that alter the regulation of the growth 
and function of cells, tissues and organs. Stroma-derived 
factors and interactions between ECM and neoplastic 
cells play a role in tumour cell migration as well as 
























