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Summary. 131-integrins were found in the cartilage
matrix, suggesting their implication in the assembly of
its architectural scaffold, but the mechanism for this
event is not yet clear.
Matrix metalloproteinases (MMPs) may be involved
in an integrin-shedding mechanism and matrix B1integrins may act to alter MMP activity. To begin to
address this question, this study was designed to
determine whether B1-integrins and MMPs are colocalized i n the chondrocytes or in the extracellular
matrix of cartilage.
We investigated high-density cultures of limb buds
of 12-day-old mouse embryos by double immunofluorescence, immunoelectron microscopy and by
coimmunoprecipitation assays in order to examine the
localization of 131-integrins and matrix metalloproteinases (MMP-1, MMP-3 and MMP-9) in cartilage.
It was found, that all investigated MMPs and l31integrins were specifically CO-localizedin high-density
cartilage cultures. Immunogold and immunofluorescence
labelling of both Bl-integrins and MMPs were observed
not only at the surface of chondrocytes but mainly also
in the pericellular space and distributed between
collagen fibrils in the extracellular matrix (ECM) as
well. Results of immunoprecipitation experiments
suggest a functional association of MMPs and 131integrins in chondrocytes as already described for other
cell types.
Further investigations are needed to elucidate the
functional association between 01-integrins and MMPs
in chondrocytes.
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Introduction
Multicellular organisms are able to function only if
cell and extracellular matrix (ECM) work together. In
this cooperation, integrins play an important role as
receptors, whereas matrix components function
as ligands. Matrix degrading enzymes like
MMPs are involved in adaption, modulation and
turn over processes. Without their participation this
system would be inflexible, not versatile and thus not
viable.
Integrins are transmembrane proteins that exhibit as
adhesion receptors and play an important role as
signalling receptors (Hynes, 1992). Signals generated
from ligand-integrin interactions are propagated via the
integrin cytoplasmic tails to signal transduction
pathways within the cell (outside-in signalling).
Information from within the cell can also be transmitted
to the outside via integrin affinity modulation (inside-out
signalling) (Longhurst and Jennings, 1998). Protein
tyrosine phosphorylation has a central role in integrininitiated cell signalling, leading to cytoskeletal
organization and focal adhesion formation (Longhurst
and Jennings, 1998). Many cellular events are affected
by integrin-mediated signalling including cell motility,
cell division, cell differentiation and programmed cell
death (Howe et al., 1998).
B1-integrins are important for cell/cell and
cell/extracellular matrix interactions in various tissues
including cartilage (Albeda and Buck, 1990; Loeser et
al., 1995; Shakibaei et al., 1995, 1997; Shakibaei, 1998).
Chondrocyte adhesion on native collagens type I and
type 11, fibronectin and laminin was blocked by anti-B1antibodies (Diirr et al., 1993; Shakibaei et al., 1997). We
have previously demonstrated that 131-integrins are not
restricted to the cell surface, as they could be
demonstrated on collagen fibrils in the cartilage matrix
(Shakibaei et al., 1995; Shakibaei and Merker, 1999).
The function and origin of integrins in the cartilage
matrix are still not elucidated. A secretion mechanism or
a shedding mechanism of extracellular domains or of the

