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Researchers identify novel human-specific
mechanism of skin barrier regeneration

March 22 2023
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Granular keratinocytes are the major cells expressing HOXC13-AS in the skin. a
UMAP representation of all cell types (left) and HOXC13-AS expressing cells
(right) identified in human skin (n = 3 donors) by single-cell RN A-sequencing
(scRNA-seq). b Violin plots of HOXC13-AS expression in different cell types in
human skin. ¢ Pseudotime trajectory of all the keratinocytes (i.e., basal, spinous,
and granular keratinocytes) colored by pseudotime (left) and HOXC13-AS
expression (right). d Gene Ontology (GO) analysis of the top 50 genes with
expression positively correlated with HOXC13-AS in granular keratinocytes
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analyzed by scRNA-seq. Credit: Cell Death & Differentiation (2023). DOI:
10.1038/s41418-023-01142-z

Researchers at Karolinska Institutet, Department of Medicine, Solna,
have identified HOXC13-AS, a human skin-specific long noncoding
RNA (IncRNA), that plays a crucial role in epidermal differentiation.
Their study highlighting IncRNA's physiological importance in the
epidermal barrier's maintenance and reconstruction is published in the
journal Cell Death & Differentiation.

When the skin gets injured, the epidermal keratinocytes switch their
states from homeostasis to regeneration to reconstruct the epidermal
barrier. However, the dynamic gene expression and regulatory
mechanisms underpinning this switch are enigmatic. Such knowledge is
required to understand the pathological mechanism underlying failed re-
epithelization in chronic non-healing wounds. Although not coding for
proteins, many IncRNAs have been identified as important regulators in
fundamental biological processes, but their role in epidermal
differentiation remains largely unexplored.

In the new study, researchers from Karolinska Institutet performed RNA
sequencing in human skin and wounds and identified an IncRNA,
HOXC13-AS, specifically expressed in human skin and its expression
was significantly downregulated when the skin gets injured. The study
reveals that HOXC13-AS promotes keratinocyte differentiation, and is
thus crucial for the epidermal barrier function. Mechanistically,
HOXC13-AS interacts with COPA (COPI Coat Complex Subunit
Alpha) proteins that participate in the retrograde transport of cargo
proteins from the Golgi to the endoplasmic reticulum (ER).

"Our study demonstrates that the interaction between HOXC13-AS and
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COPA proteins interferes with the retrograde transport, which leads to
ER stress and keratinocyte differentiation," says the first author, Dr.
Letian Zhang, at the Department of Medicine Solna, who successfully
defended his Ph.D. recently.

"The specific expression in human skin and the critical function in
regulating ER stress make HOXC13-AS a potential therapeutic target
for a range of cutaneous diseases showing chronic ER stress," says Ning
Xu Landén, Senior Lecturer at the Department of Medicine, Solna, who
is the PI leading this study.

More information: Letian Zhang et al, Human skin specific long
noncoding RNA HOXC13-AS regulates epidermal differentiation by
interfering with Golgi-ER retrograde transport, Cell Death &
Differentiation (2023). DOI: 10.1038/s41418-023-01142-z
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