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Cole disease

Description

Cole disease is a disorder that affects the skin. People with this disorder have areas of
unusually light-colored skin (hypopigmentation), typically on the arms and legs, and
spots of thickened skin on the palms of the hands and the soles of the feet (punctate
palmoplantar keratoderma). These skin features are present at birth or develop in the
first year of life.

In some cases, individuals with Cole disease develop abnormal accumulations of the
mineral calcium (calcifications) in the tendons, which can cause pain during movement.
Calcifications may also occur in the skin or breast tissue.

Frequency

Cole disease is a rare disease; its prevalence is unknown. Only a few affected families
have been described in the medical literature.

Causes

Cole disease is caused by mutations in the ENPP1 gene. This gene provides
instructions for making a protein that helps to prevent minerals, including calcium, from
being deposited in body tissues where they do not belong. It also plays a role in
controlling cell signaling in response to the hormone insulin, through interaction
between a part of the ENPP1 protein called the SMB2 domain and the insulin receptor.
The insulin receptor is a protein that attaches (binds) to insulin and initiates cell
signaling.

Insulin plays many roles in the body, including regulating blood sugar levels by
controlling how much sugar (in the form of glucose) is passed from the bloodstream into
cells to be used as energy. Cell signaling in response to insulin is also important for the
maintenance of the outer layer of skin (the epidermis). It helps control the transport of
the pigment melanin from the cells in which it is produced (melanocytes) to epidermal
cells called keratinocytes, and it is also involved in the development of keratinocytes.

The mutations that cause Cole disease change the structure of the SMB2 domain,
which alters its interaction with the insulin receptor and affects cell signaling. The
resulting impairment of ENPPL1's role in melanin transport and keratinocyte development
leads to the hypopigmentation and keratoderma that occurs in Cole disease. The
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mutations may also impair ENPP1's control of calcification, which likely accounts for the
abnormal calcium deposits that occur in some people with this disorder. For reasons
that are unclear, the changes in insulin signaling resulting from these ENPP1 gene
mutations do not seem to affect blood glucose control.

Learn more about the gene associated with Cole disease

* ENPP1

Inheritance

This condition is inherited in an autosomal dominant pattern, which means one copy of
the altered gene in each cell is sufficient to cause the disorder.

In most cases of this disorder, an affected person inherits the mutation from one
affected parent. Other cases result from new mutations in the gene and occur in people
with no history of the disorder in their family.

Other Names for This Condition

» Guttate hypopigmentation and punctate palmoplantar keratoderma with or without
ectopic calcification

Additional Information & Resources

Genetic Testing Information

* Genetic Testing Registry: Hypopigmentation-punctate palmoplantar keratoderma
syndrome (https://www.ncbi.nlm.nih.gov/gtr/conditions/C3809781/)

Genetic and Rare Diseases Information Center

* Hypopigmentation-punctate palmoplantar keratoderma syndrome (https://rarediseas
es.info.nih.gov/diseases/12384/index)

Patient Support and Advocacy Resources

* National Organization for Rare Disorders (NORD) (https://rarediseases.org/)

Catalog of Genes and Diseases from OMIM

* COLE DISEASE; COLED (https://omim.org/entry/615522)
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Scientific Articles on PubMed

PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28Cole+disease%5BTIAB%5D
%29+AND+english%5Bla%5D+AND+human%5Bmh%5D)
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