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Abstract

COLLAGEN 22A1 AS A BASIS FOR UNDERSTANDING THE PATHOPHYSIOLOGY OF SKIN
FIBROSIS AND WOUND HEALING FOR DEVELOPING NOVEL THERAPIES

Tomoya WATANABE
Department of Environmental Immuno-Dermatology, Yokohama City University Graduate School of Medicine

Systemic sclerosis  (SSc) is a multisystem, connective tissue disease characterized by immune dysregulation,
vasculopathy, and excessive fibrosis of the skin and internal organs due to fibroblast proliferation and production of
extracellular matrix. The progression of organ fibrosis leads to end-stage organ failure as a result of the loss of
normal structure and function, with impaired quality of life. However, only a few “anti-fibrotic drugs” have
shown efficacy against this pathological fibrosis. Thus, the development of new therapeutic agents that are effective
and indicated for fibrosis are required. The COL22A1 gene regulated by TGF- £ in human skin was identified using
ex vivo human skin models and high-throughput RNA sequencing. COL22A1 expression in skin and lung fibroblasts
was induced by TGF- f stimulation via activin-like kinase 5 and the mitogen-activated protein/extracellular signal-
regulated kinase pathway. In addition, estradiol, which is a form of estrogen, also induced COL22A1 expression in
the skin. Furthermore, mRNA and protein expression levels of COL22A1 were significantly increased in SSc skin
fibroblasts, and furthermore, its involvement in cardiac fibrosis has been suggested in mice. The mechanism of
COL22A1-induced fibrosis is promoted by regulation of a -SMA expression and mediates the skin fibroblast to
myofibroblast transition. These studies indicated that COL22A1 is associated with the pathogenesis of fibrosis as an
early response gene that may have important implications for fibroblast activation. An improved understanding of
the role of COL22A1 in the pathogenesis of skin fibrosis may contribute to the development of new anti-fibrotic

therapies.
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