
 

Changes in hyaluronan metabolism—a key
factor in the adaptation of keratinocytes to
radiation injury

July 2 2013

As the outermost layer of skin, epidermis is crucial in forming a
permeability barrier and protection against various environmental agents.
Thus, investigating the biology of its most important cell type, the
keratinocyte, is key to understanding the effects of solar ultraviolet
radiation in skin, and helps design effective means of protection against
excessive exposure. It has already previously been shown with both cell
culture and in vivo animal models that UV irradiation increases the
expression of hyaluronan, which is an important carbohydrate of the
extracellular matrix. Hyaluronan is also clearly increased in tissue
sections from early stage squamous cell carcinomas, one important risk
factor of which is exposure to UV radiation.

Hyaluronan metabolism in cells and tissues has long been a special area
of interest in the research group of Professors Raija and Markku Tammi
at the Institute of Biomedicine, University of Eastern Finland. One
important target tissue and focus in these studies has been the skin. In a
recent paper published in The Journal of Biological Chemistry, the group
demonstrated that already fairly low doses of UVB activate the
accumulation and degradation of hyaluronan. This occurs in both simple
monolayer cultures of keratinocytes and a stratified, three-dimensional
model that mimics normal skin epidermis. As intracellular signalling
pathways are activated, the hyaluronan producing enzymes (Has1-3) and
hyaluronan synthesis are upregulated. Particularly, it was shown that
Has1 and Has2 are regulated by the MAP kinase p38, and Has3 by the
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calcium-dependent protein kinase CaMKII.

Since hyaluronan content and the absolute and relative quantities and
activity of the hyaluronan synthases depend on the tissue context and
physiological conditions, it's crucial to understand the underlying
regulatory mechanisms. In this study, the significantly upregulated
hyaluronan metabolism in the keratinocytes seemed to be dependent
specifically on the Has3 enzyme. Blocking its expression with a specific
siRNA reversed the UVB-induced hyaluronan production nearly to the
level of the control cells. The results thus strongly indicate that
epidermal keratinocytes exposed to UVB specifically activate their
hyaluronan synthesis by regulating the HAS-enzymes via at least two
different signalling pathways. This may be one mode for the cells to
adapt to radiation damage.

Even though more research is warranted, the new data further our
understanding about the significance of hyaluronan for keratinocyte
function under environmental stress. This activation of hyaluronan
metabolism after excessive UVB exposure may also prove to be a target
for regulation when trying to control and understand tissue malignancy
and pre-cancerous alterations.
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