The syndecan-1 binding domain released by cleavage of laminin-332 impacts dermal
repair during wound healing
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Background. Laminins (LM) are heterotrimeric glycoproteins comprised of one a, one B, and one y-
chain that play a fundamental role in basement membrane architecture and function in human skin. The
five C-terminal laminin globular (LG) modules of several a chains are modified by proteolysis to generate
a shortened LG1-3 containing LM a chain and a secreted LG4-5 tandem which harbours binding sites
for heparan sulphate proteoglycans including those carried by the cell surface receptor syndecan-1. The
LG4-5 module within the full-length a3 chain of LM-332 (a3B3y2) or released from it, was reported to
promote the migration of epidermal keratinocytes during the epithelialization phase of wound repair.
Here, we have investigated the effect of a peptide mimicking the syndecan-1 binding site within the a3
chain LG4-5 module on wound healing.

Materials & Methods. The efficacy of the LM peptide was evaluated in vitro using primary human
keratinocytes and in vivo in a model of partial thickness wounds in pigs. Hyaluronic acid based
formulations were created as dressings to carry the peptide to the wounds. The follow-up and evaluation
of wound closure included macroscopic observations and microscopic analysis of biopsies taken at
different times. Imaging tissue sections stained or labelled with antibodies assessed characterization of
both the regenerated epidermis and the repaired dermis. Second Harmonic Generation (SHG)
Microscopy revealed the 3-dimensional architecture of the collagen fibrils in the repaired dermis.
Results.

A peptide-induced acceleration of epidermal closure was found in vitro. In vivo, the examination of the
biopsies at D7 and 12 revealed a significant enhancement of epidermal thickness confirmed by the
increased expression of the Ki67 proliferation marker, suggesting an advanced regenerative process in
the presence of the peptide. The treated wounds surprisingly revealed a thinner granulation tissue
populated by less CD163* and more CD206* macrophages; accompanied by a reduced fibroblasts
expression of aSMA. SHG microscopy revealed a significant and consistent difference in the entropy of
the collagen distribution between normal dermis and granulation tissue whether the wound was treated
with the peptide or not; revealing no defects in the repair process.

Conclusions.

The syndecan-1-binding peptide has most likely expedited the inflammatory process in its resolution
phase either through its induced-fostered epidermal regenerative process or though a syndecan-1
related and yet unknown fibroblast- or inflammatory cells-derived mechanism.



