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Introduction

Extracellular matrix (ECM) in human tissues is made mainly of collagens, however,
additional ECM components may be accumulated in certain pathologies. This may have
implications for cell biology, since specific cues provided by the ECM to cells are
determined by the ECM composition and type of the cell-surface receptors binding ECM
components specifically. Moreover, mechanical properties of collagen assemblies are
also able to affect intracellular signalling pathways involved in cell survival, differentiation
and proliferation [1]. Accordingly, model systems used in biomedical research, consisting
of naturally occurring ECM components are likely to provide more physiologically relevant
information. The aim of our study was to describe properties of matrices mimicking
human tumour ECM.

Material and Methods

Matrices made of human collagen type | were formed by self-organization of collagen
fibres and modified by the addition of either human fibronectin or human tenascin-C.
Turbidity measurements were used to assess assembly kinetics [2], whereas bulk
rheology was applied to assess mechanical properties of resultant matrices. Confocal
fluorescence and reflection microscopies were used for fibre visualisation.

Results

Addition of fibronectin and tenascin-C influenced assembly kinetics of collagen
matrices. It also resulted in slight increase in the Young’s moduli, indicating incorporation
of the proteins into the matrices. Fibronectin co-localized with collagen fibres as revealed
by fluorescence imaging. The values of Young’s moduli were slightly lower than those
reported for tumour tissue stroma. All types of human collagen matrices revealed also
strain stiffening under linear response conditions. Matrices prepared from human
collagen showed mechanical properties similar to those found in natural tissues.

Conclusion

Described collagen matrices can be used for preparation of 3D cell cultures to better
mimic pathophysiological conditions of tumour stromal tissues.
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