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Introduction: Photoageing is characterised by epidermal and dermal remodelling and the
elastic fibre network in particular undergoes profound architectural change. Previously, we
have shown that fibrillin microfibrils (one of the two main elastic fibre components) are
particularly susceptible to solar simulated radiation (SSR) in vitro, and that exposure to
physiological doses of SSR induces quantifiable changes in the microfibrils’ characteristic
beads-on-a-string ultrastructure. However, the molecular location of this damage within the
fibrillin monomer remains unknown.

Objective: Using newly-developed proteomic methods, we aimed to locate potential
ultraviolet radiation (UVR)-susceptible foci within the fibrillin-1 protein. 

Materials and Methods: Microfibrils were extracted and purified from cultured human dermal
fibroblasts (N=3; M79, M75, F75). Samples were irradiated with either SSR (30J/cm2) or
broadband ultraviolet-B (UVB; 100mJ/cm2). Ultrastructural damage was assessed using
atomic force microscopy (AFM) and molecular damage by proteolytic peptide generation
with elastase followed by mass spectrometry.

Results: AFM confirmed that fibrillin microfibril bead morphology and bead-to-bead distance
was significantly altered by both SSR and UVB irradiation. Proteomic analysis showed that
irradiation of microfibril suspensions consistently enhanced the yield of digested fibrillin-1
peptides (~36% higher for SSR and ~100% higher for UVB, compared to unirradiated
control) and that UVR exposure was associated with characteristic fibrillin-1 peptide
“signatures” which were largely conserved regardless of UVR source.

Conclusions: These observations suggest that UVR exposure increases the susceptibility of
a key extracellular matrix component to proteolysis and that proteomic approaches may be
used to identify molecular signatures characteristic of UVR-induced damage. This study
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