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Normal Function

The DSP gene provides instructions for making a protein called desmoplakin. This
protein is found primarily in cells of the heart and skin, where it is a major component of
specialized structures called desmosomes. These structures help hold neighboring cells
together, which provides strength and stability to tissues. Desmosomes may also be
involved in other critical cell functions, including chemical signaling pathways, the
process by which cells mature to perform specific functions (differentiation), and the self-
destruction of cells (apoptosis).

Health Conditions Related to Genetic Changes

Keratoderma with woolly hair

Several mutations in the DSP gene have been found to cause a form of keratoderma
with woolly hair classified as type Il. This form of the condition is also known as Carvajal
syndrome. It is characterized by thick, calloused skin on the palms of the hands and
soles of the feet (palmoplantar keratoderma); coarse, dry, fine, and tightly curled hair;
and a potentially life-threatening form of heart disease called dilated left ventricular
cardiomyopathy.

The DSP gene mutations that cause keratoderma with woolly hair type Il lead to the
production of an abnormally short version of the desmoplakin protein. The abnormal
protein alters the structure of desmosomes, preventing cells from attaching to one
another effectively. Researchers suspect that the impaired connections between cells
make the skin, hair, and heart muscle more fragile. Over time, as these tissues are
exposed to mechanical stress (for example, friction on the surface of the skin or the
constant contraction and relaxation of the heart muscle), they become damaged and
can no longer function normally. This mechanism probably underlies the skin, hair, and
heart problems that occur in keratoderma with woolly hair type Il. Studies suggest that
abnormal cell signaling may also contribute to cardiomyopathy in people with this
condition.

Arrhythmogenic right ventricular cardiomyopathy

MedlinePlus Genetics provides information about Arrhythmogenic right ventricular
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cardiomyopathy

Idiopathic pulmonary fibrosis

MedlinePlus Genetics provides information about Idiopathic pulmonary fibrosis

Other disorders

DSP gene mutations have also been found to cause a spectrum of signs and symptoms
that overlap with those of keratoderma with woolly hair type Il (described above). A few
families have had similar skin, hair, and heart abnormalities plus missing or unusually
small teeth. Other families have had skin and hair abnormalities similar to keratoderma
with woolly hair type Il but no apparent heart problems. Still others have had
palmoplantar keratoderma only, without any other features. DSP gene mutations can
also cause a potentially life-threatening form of heart disease called arrhythmogenic
right ventricular cardiomyopathy (ARVC) without abnormalities of the skin and hair.
Although these conditions are all related to impaired function of desmoplakin and
abnormal desmosomes, it is unclear how mutations in this gene lead to these different
patterns of features.

At least four mutations in the DSP gene have been identified in people with a disorder
called lethal acantholytic epidermolysis bullosa (LAEB). Features of this condition
include very fragile skin that blisters and detaches easily, a complete absence of hair (
alopecia), abnormal or missing fingernails, teeth that are present from birth (neonatal
teeth), and abnormalities of the heart muscle (cardiomyopathy). The skin abnormalities
lead to a severe loss of fluids and death in early infancy. Like the mutations that cause
keratoderma with woolly hair type II, the mutations associated with LAEB lead to an
abnormally short version of desmoplakin and impaired function of desmosomes.
However, the protein associated with LAEB is missing additional regions, which
probably accounts for the more severe signs and symptoms associated with this
condition.

Other Names for This Gene

» 250/210 kDa paraneoplastic pemphigus antigen
« DCWHKTA

* desmoplakin |

* desmoplakin Il

* desmoplakin isoform |

» desmoplakin isoform II

- DP
.« DPI
. DPIl
« KPPS2
« PPKS2
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Additional Information & Resources

Tests Listed in the Genetic Testing Registry

* Tests of DSP (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=1832[geneid])

Scientific Articles on PubMed

*  PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28%28DSP%5BT1%5D%29+0O
R+%28desmoplakin%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human
%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D)

Catalog of Genes and Diseases from OMIM

* DESMOPLAKIN; DSP (https://omim.org/entry/125647)

e CARDIOMYOPATHY, DILATED, WITH WOOLLY HAIR AND KERATODERMA;
DCWHK (https://omim.org/entry/605676)

* ARRHYTHMOGENIC RIGHT VENTRICULAR DYSPLASIA, FAMILIAL, 8; ARVDS (
https://omim.org/entry/607450)

 EPIDERMOLYSIS BULLOSA, LETHAL ACANTHOLYTIC; EBLA (https://omim.org/e
ntry/609638)

« CARDIOMYOPATHY, DILATED, WITH WOOLLY HAIR, KERATODERMA, AND
TOOTH AGENESIS; DCWHKTA (https://omim.org/entry/615821)

« KERATOSIS PALMOPLANTARIS STRIATA II; PPKS2 (https://omim.org/entry/6129
08)

Gene and Variant Databases

* NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/1832)
* ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=DSP[gene])
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Genomic Location

The DSP gene is found on chromosome 6 (https://medlineplus.gov/genetics/chromosom
el6l).

Last updated November 1, 2015

Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/)


https://pubmed.ncbi.nlm.nih.gov/20613772
https://pubmed.ncbi.nlm.nih.gov/20613772
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3061313/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3061313/
https://pubmed.ncbi.nlm.nih.gov/16175511
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1275614/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1275614/
https://pubmed.ncbi.nlm.nih.gov/11063735
https://pubmed.ncbi.nlm.nih.gov/25227139
https://pubmed.ncbi.nlm.nih.gov/23137101
https://pubmed.ncbi.nlm.nih.gov/23137101
https://pubmed.ncbi.nlm.nih.gov/16917092
https://medlineplus.gov/genetics/chromosome/6/

