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From repair to regeneration — transcription factor FOXN1 directs the skin wound healing processes
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kin wound healing in mammals can be resolved through the common process of reparation (scar-forming) or sporadically

observed regeneration (scar-free). Regeneration is characterised by lack of scarring and reconstruction of normal tissues
architecture and function. However, to date no mechanism has been proposed that allows the transformation of reparative
healing into regeneration. We showed that the skin of nude mice, which is deficient in the transcriptional factor FOXN1, is
capable of remarkable scar-free healing similar to mammalian fetuses. Interestingly, in both mammalian fetuses and nude
mice lack in their skin FOXNI1 activity coincide with regenerative wound healing. Next-generation high-throughout DNA
sequencing data analysis comparing the uninjured skin of mouse fetuses during regenerative period (14th day of embryonic
development; FOXN1 non-active) and adult nude mice (FOXN1-deficient) revealed the similarities in transcriptomic
signature that predisposes them to regenerative skin healing. FOXN1 activity appears to be an essential condition to establish
the adult skin phenotype and a key component of skin maturation. Analysis of post-injured skin from FOXN1::Egfp transgenic
mice showed an intense FOXN1-eGFP signal at the wound margin and in the leading epithelial tongue, where it co-localized
with keratin 16 and Mmp-9. Moreover, high levels of Snaill and Mmp-9 expression, co-localization of vimentin/E-cadherin-
positive cells and myofibroblast marker (aSMA) in dermis revealed the involvement of FOXN1-positive keratinocytes in an
epithelial-mesenchymal transition (EMT). Together, our findings indicate that (i) FOXN1 inactivity in nude mice creates
pro-regenerative conditions, (ii) FOXN1 is a potent factor in reparative (scar-forming) wound healing through engagement in
re-epithelization and the EMT process.
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