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HDAC8 gene
histone deacetylase 8

Normal Function 

The HDAC8 gene provides instructions for making an enzyme called histone 
deacetylase 8. This enzyme is involved in regulating the structure and organization of 
chromosomes during cell division.

Before cells divide, they must copy all of their chromosomes. The copied DNA from 
each chromosome is arranged into two identical structures called sister chromatids. 
Sister chromatids are attached to one another during the early stages of cell division by 
a group of proteins called the cohesin complex. Later in cell division, the cohesin 
complex must be removed so the sister chromatids can separate, allowing one from 
each pair to move into each newly forming cell. Histone deacetylase 8 carries out a 
chemical reaction that helps remove the cohesin complex so it can be recycled for 
future cell divisions.

Researchers believe that histone deacetylase 8, as a regulator of the cohesin complex, 
also plays important roles in stabilizing cells' genetic information, repairing damaged 
DNA, and controlling the activity of certain genes that are essential for normal 
development.

Health Conditions Related to Genetic Changes 

Cornelia de Lange syndrome 

Variants (also called mutations) in the HDAC8 gene have been identified in people with 
Cornelia de Lange syndrome, a developmental disorder that affects many parts of the 
body. Researchers estimate that variants in this gene account for about 5 percent of all 
cases of this condition.

Most HDAC8 gene variants change single protein building blocks (amino acids) in 
histone deacetylase 8 or add or delete a small number of amino acids in the enzyme. All 
of these variants appear to reduce or eliminate the enzyme's activity, which likely alters 
the activity of the cohesin complex and impairs its ability to regulate genes that are 
critical for normal development. Although researchers do not fully understand how these 
changes cause Cornelia de Lange syndrome, they suspect that altered gene regulation 
probably underlies many of the developmental problems characteristic of the condition.
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Studies suggest that variants in the HDAC8 gene cause a somewhat different pattern of 
signs and symptoms than those associated with variants in the NIPBL gene, which are 
the most common known cause of Cornelia de Lange syndrome. Affected individuals 
with HDAC8 gene variants often have less severe growth problems, fewer abnormalities 
of the arms and hands, and different characteristic facial features than those with NIPBL 
gene variants. They are more likely to have delayed closure of the "soft spot" on the 
head (the anterior fontanelle) in infancy, widely spaced eyes (hypertelorism), and dental 
abnormalities. Like affected individuals with NIPBL gene variants, those with HDAC8 
gene variants may have significant intellectual disability. 

Other disorders 

A variant in the HDAC8 gene has also been identified in a large Dutch family with a form 
of X-linked intellectual disability. (X-linked refers to the fact that the HDAC8 gene is on 
the X chromosome, one of the two sex chromosomes.) Signs and symptoms in affected 
males include severe intellectual disability, short stature, obesity, breast enlargement (
gynecomastia), reduced production of sex hormones (hypogonadism), an unusually 
small head (microcephaly), small hands, and distinctive facial features. Affected females 
tend to have less severe signs and symptoms, including learning disabilities and 
unusual facial features.

The identified variant leads to a version of histone deacetylase 8 that is missing a 
segment. The abnormally short protein probably alters gene regulation during 
development, which causes the various health problems described in this family.

The condition in this family has been described as Wilson-Turner syndrome, which is a 
form of X-linked intellectual disability. However, researchers speculate that it may 
actually be part of the same disease spectrum as Cornelia de Lange syndrome (
described above).

Other Names for This Gene 
 
• CDA07 

• CDLS5 

• HD8 

• HDACL1 

• histone deacetylase-like 1 

• MRXS6 

• RPD3 

• WTS 

Additional Information & Resources 

Tests Listed in the Genetic Testing Registry 
 

https://medlineplus.gov/genetics/gene/nipbl/
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• Tests of HDAC8 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=55869[geneid]) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28HDAC8%5BTI%5D%29+

OR+%28histone+deacetylase+8%5BTIAB%5D%29%29+AND+english%5Bla%5D+
AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D) 
 

Catalog of Genes and Diseases from OMIM 
 
• HISTONE DEACETYLASE 8; HDAC8 (https://omim.org/entry/300269) 

• INTELLECTUAL DEVELOPMENTAL DISORDER, X-LINKED, SYNDROMIC, 
WILSON-TURNER TYPE; WTS (https://omim.org/entry/309585) 
 

Gene and Variant Databases 
 
• NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/55869) 

• ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=HDAC8[gene]) 
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Genomic Location

The HDAC8 gene is found on the X chromosome (https://medlineplus.gov/genetics/chro
mosome/x/).                             
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