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Summary.  The major cellular constituents of the 
mammalian peripheral nervous system are neurons 
(axons) and Schwann cells. During peripheral nerve 
development Schwann cells actively deposit 
extracellular matrix (ECM), comprised of basal lamina 
sheets that surround individual axon-Schwann cell units 
and collagen fibrils. These ECM structures are formed 
from a diverse set of macromolecules, consisting of 
glyco-proteins, collagens and proteoglycans. To,interact 
with ECM, Schwann cells express a number of integrin 
and non-integrin cell surface receptors. The expression 
of many Schwann cell ECM proteins and their receptors 
is developmentally regulated and, in some cases, 
dependent on axonal contact. Schwann cell ECM acts as 
an organizer of peripheral nerve tissue and strongly 
influences Schwann cell adhesion, growth and 
differentiation and regulates axonal growth during 
development and regeneration. 
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Introduction 

In addition to the major cellular constituents, 
neurons and their axons and Schwann cells, peripheral 
nerves are richly endowed with non-cellular structural 
elements referred to collectively as the extracellular 
matrix (ECM). Two major subdivisions of the ECM are 
the basal lamina and the fibrillar matrix. The former is a 
thin sheet of ECM comprised of a cross-linked network 
of collagens and other molecules that encases individual 
axon-Schwann cell units and is in direct contact with the 
outer Schwann cell membrane. The fibrillar matrix 
consists of a collection of collagen-based fibrils that in 
mature nerves lie external to the basal lamina. These two 
morphologically recognizable ECM structures contain 
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distinct subsets of components from each of the 3 major 
classes of ECM macromolecules: collagens, glyco- 
proteins and proteoglycans. These ECM structures 
assemble spontaneously on the surfaces of cells and in 
the extracellular space. The major producer of peripheral 
nerve ECM is the Schwann cell, but at least some 
aspects of ECM production andlor assembly are 
regulated by neurons. The functions of ECM are diverse 
and manifold. Processes regulated by ECM include cell 
morphology and tissue organization, Schwann cell and 
axon migration, Schwann cell proliferation, and 
myelination. The structure and composition of the 
peripheral nerve ECM changes during development to 
promote the functional processes appropriate for each 
stage. 

This review will summarize data on the molecular 
composition and function of Schwann cell ECM as well 
as  ECM receptors expressed by Schwann cells.  
Molecular mechanisms of myelin formation and axon- 
Schwann cell interactions will not be discussed. For 
information on these topics the reader is referred to 
excellent reviews published elsewhere (Doyle and 
Colman, 1993; Lemke, 1993; Snipes and Suter, 1994; 
Scherer and Salzer, 1996; Scherer, 1997). 

Composition of Schwann cell ECM 

The macromolecular composition of the Schwann 
cell ECM has been investigated by a combination of 
biochemical, immunohistochemical and molecular 
techniques. These studies have revealed a striking 
diversity of ECM molecules, which includes glyco- 
proteins, collagens, and proteoglycans. The principal 
molecules that make up the Schwann cell ECM are 
introduced below. In trying to understand the function of 
this ECM, however, it should be kept in mind that the 
component molecules do not operate as individual units, 
but as  part of a highly organized macromolecular 
complex. Invoking the adage "the whole is greater 
than the parts", t h e  assembled ECM is likely to 
have biochemical and physical properties that 
are not manifested by individual ECM molecules 
alone. 




















