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Opitz G/BBB syndrome

Description

Opitz G/BBB syndrome is a genetic condition that causes several abnormalities along
the midline of the body. "G/BBB" represents the first letters of the last names of the
families first diagnosed with this disorder and "Opitz" is the last name of the doctor who
first described the signs and symptoms. There are two forms of Opitz G/BBB syndrome,
X-linked Opitz G/BBB syndrome and autosomal dominant Opitz G/BBB syndrome. The
two forms are distinguished by their genetic causes and patterns of inheritance. The
signs and symptoms of the two forms are generally the same.

Nearly everyone with Opitz G/BBB syndrome has wide-spaced eyes (ocular
hypertelorism). Affected individuals commonly have defects of the voice box (larynx),
windpipe (trachea), or esophagus. These throat abnormalities can cause difficulty
swallowing or breathing, in some cases resulting in recurrent pneumonia or life-
threatening breathing problems. A common defect is a gap between the trachea and
esophagus (laryngeal cleft) that allows food or fluids to enter the airway. The cleft can
vary in size, and infants may struggle to breathe when feeding. Most males with Opitz G/
BBB syndrome have genital abnormalities such as the urethra opening on the underside
of the penis (hypospadias), undescended testes (cryptorchidism), an underdeveloped
scrotum, or a scrotum divided into two lobes (bifid scrotum). These genital abnormalities
can lead to problems in the urinary tract.

Mild intellectual disability and developmental delay occur in about 50 percent of people
with Opitz G/BBB syndrome. Affected individuals have delayed motor skills, such as
walking, speech delay, and learning difficulties. Some people with Opitz G/BBB
syndrome have features of autistic spectrum disorders, which are characterized by
impaired communication and socialization skills. About half of affected individuals also
have an opening in the lip (cleft lip) with or without an opening in the roof of the mouth (
cleft palate). Some have cleft palate without cleft lip. Less common features of Opitz G/
BBB syndrome, affecting less than half of people with this disorder, include minor heart
defects, an obstruction of the anal opening (imperforate anus), and brain defects such
as a small or absent connection between the left and right halves of the brain (corpus
callosum). Distinct facial features that may be seen in this disorder include a prominent
forehead, widow's peak hairline, flat nasal bridge, thin upper lip, and low-set ears.
These features vary among affected individuals, even within the same family.
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Frequency

X-linked Opitz G/BBB syndrome is thought to affect 1 in 10,000 to 50,000 males,
although it is likely that this condition is underdiagnosed.

The incidence of autosomal dominant Opitz G/BBB syndrome is unknown. It is part of a
larger condition known as 22q11.2 deletion syndrome, which is estimated to affect 1 in 4,
000 people.

Causes

X-linked Opitz G/BBB syndrome is caused by mutations in the MID1 gene. The MID1
gene provides instructions for making a protein called midline-1. This protein attaches (
binds) to microtubules, which are rigid, hollow fibers that make up the cell's structural
framework (the cytoskeleton). Microtubules help cells maintain their shape, assist in the
process of cell division, and are essential for the movement of cells (cell migration).
Midline-1 assists in recycling certain proteins that need to be reused instead of broken
down. MID1 gene mutations lead to a decrease in midline-1 function, which prevents
protein recycling. The resulting accumulation of proteins impairs microtubule function,
leading to problems with cell division and migration. It is unclear how these changes
disrupt normal development and cause the signs and symptoms of Opitz G/BBB
syndrome.

Autosomal dominant Opitz G/BBB syndrome is caused by changes in chromosome 22.
Some affected individuals have a deletion of a small piece of chromosome 22,
specifically at an area of the chromosome designated 22g11.2. Because this same
region is deleted in another condition called 22q11.2 deletion syndrome, researchers
often consider Opitz/GBBB syndrome caused by this genetic change to be a form of
22q911.2 deletion syndrome. It is not known which of the deleted genes contribute to the
signs and symptoms of Opitz G/BBB syndrome.

In other people, autosomal dominant Opitz/GBBB syndrome is caused by a mutation in
the SPECCI1L gene, which is near the 22q11.2 region but is not in the area that is
typically deleted in other individuals with autosomal dominant Opitz G/BBB syndrome or
22011.2 deletion syndrome. The SPECCL1L gene provides instructions for making a
protein called cytospin-A. This protein interacts with components of the cytoskeleton
and stabilizes microtubules, which is necessary for these fibers to regulate various cell
processes including the movement of cells to their proper location (cell migration).
Cytospin-A is particularly involved in the migration of cells that will form the facial
features. Mutations in the SPECCLL gene result in the production of a protein with a
decreased ability to interact with components of the cytoskeleton. As a result,
microtubules are disorganized and cells have trouble migrating to their proper location.
Because the SPECCLL gene plays a role in facial development, mutations in this gene
likely account for the cleft lip and palate seen in some individuals with Opitz G/BBB
syndrome, but it is unclear how SPECC1L gene mutations cause the other features of
this disorder.

Some people with Opitz G/BBB syndrome do not have any of the genetic changes
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described above. The cause of the condition in these individuals is unknown.

Learn more about the genes and chromosome associated with Opitz G/BBB syndrome

« MID1
e SPECCI1L
« chromosome 22

Inheritance

When caused by mutations in the MID1 gene, Opitz G/BBB syndrome has an X-linked
pattern of inheritance. It is considered X-linked because the MID1 gene is located on
the X chromosome, one of the two sex chromosomes in each cell. In males, who have
only one X chromosome, a mutation in the only copy of the gene in each cell is
sufficient to cause the condition. In females, who have two copies of the X chromosome,
one altered copy of the gene in each cell can lead to less severe features of the
condition or may cause no symptoms at all. Because it is unlikely that females will have
two altered copies of the MID1 gene, females with X-linked Opitz G/BBB syndrome
typically have hypertelorism as the only sign of the disorder. A characteristic of X-linked
inheritance is that fathers cannot pass X-linked traits to their sons.

Rarely, Opitz G/BBB syndrome is inherited in an autosomal dominant pattern, which
means one copy of the altered gene in each cell is sufficient to cause the disorder.
These cases are caused by a mutation in the SPECC1L gene or by a deletion of genetic
material from one copy of chromosome 22 in each cell. Males and females with
autosomal dominant Opitz G/BBB syndrome usually have the same severity of
symptoms.

In both types of Opitz G/BBB syndrome, some affected people inherit the genetic
change from an affected parent. Other cases may result from new mutations. These
cases occur in people with no history of the disorder in their family.

Other Names for This Condition

» Hypertelorism with esophageal abnormalities and hypospadias
» Hypertelorism-hypospadias sydrome

* Hypospadias-dysphagia syndrome

* Opitz BBB syndrome

* Opitz BBB/G syndrome

e Opitz G syndrome

* Opitz syndrome

* Opitz-Frias syndrome
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Additional Information & Resources

Genetic Testing Information

* Genetic Testing Registry: Autosomal dominant Opitz G/BBB syndrome (https://www
.ncbi.nlm.nih.gov/gtr/conditions/CN032444/)

* Genetic Testing Registry: Opitz G/BBB syndrome (https://www.ncbi.nlm.nih.gov/gtr/
conditions/CN263119/)

* Genetic Testing Registry: X-linked Opitz G/BBB syndrome (https://www.ncbi.nlm.nih
.gov/gtr/conditions/C2936904/)

Genetic and Rare Diseases Information Center

» 220911.2 deletion syndrome (https://rarediseases.info.nih.gov/diseases/10299/index)

* Opitz GBBB syndrome (https://rarediseases.info.nih.gov/diseases/193/index)

Patient Support and Advocacy Resources

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

Clinical Trials

» ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%220pitz G/BBB syndrome
%22)

Catalog of Genes and Diseases from OMIM

« TEEBI HYPERTELORISM SYNDROME 1; TBHS1 (https://omim.org/entry/145420)
 OPITZ GBBB SYNDROME; GBBB (https://omim.org/entry/300000)

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28opitz+g/bbb+syndrome%5BTI
AB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3
600+days%22%5Bdp%5D)
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