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Achondrogenesis

Description

Achondrogenesis is a group of severe disorders that affect cartilage and bone
development. These conditions are characterized by skeletal abnormalities that cause
serious health problems. As a result, most infants with achondrogenesis die before birth
or soon after, often due to respiratory failure.

Researchers have described three main types of achondrogenesis: type 1A, type 1B,
and type 2. While these types differ in their genetic causes and inheritance patterns,
they often have overlapping signs and symptoms. Genetic testing and medical imaging
are often needed to tell them apart.

All forms of achondrogenesis feature short arms and legs, a narrow chest, and
underdeveloped lungs. Infants with achondrogenesis type 1A, which is also called
TRIP11-related achondrogenesis, typically have ribs that fracture easily. Bone formation
(ossification) is also severely reduced in the skull and spine.

Infants with achondrogenesis type 1B, which is also called SLC26A2-related
achondrogenesis, often have short fingers and toes and feet that may turn inward and
upward (clubfeet). Infants with achondrogenesis type 1B may also have a sac (pouch)
formed from the inner lining of the abdominal cavity that pushes through a hole in the
abdominal wall around the belly-button (umbilical hernia) or near the groin (inguinal
hernia).

The ossification of the spine and pelvis may be severely reduced in infants with
achondrogenesis type 2, which is also called COL2A1-related achondrogenesis. The
distinctive facial features seen in infants with achondrogenesis type 2 include a
prominent forehead, a small chin, and, in some cases, an opening in the roof of the
mouth (cleft palate).

Achondrogenesis type 2 and a similar skeletal disorder called hypochondrogenesis
were once thought to be distinct conditions. However, because these conditions have
overlapping features and a shared genetic cause, they are now considered to be part of
the same disease spectrum.

Frequency

Achondrogenesis occurs in approximately 1 in 40,000 to 60,000 newborns.
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Causes

Variants (also called mutations) in different genes cause the three main types of
achondrogenesis.

Variants in the TRIP11 gene cause achondrogenesis type 1A. This gene provides
instructions for making a protein called thyroid receptor-interacting protein 11 (TRIP-11).
TRIP-11 helps maintain the Golgi apparatus, a cell structure in which proteins are
modified. Most of the variants in the TRIP11 gene that cause achondrogenesis type 1A
prevent the production of functional TRIP-11 proteins. Researchers suspect that cells
called chondrocytes may be sensitive to these changes. Chondrocytes give rise to
cartilage, a tough, flexible tissue that makes up much of the skeleton during early
development. Without enough functional TRIP-11, the Golgi apparatus cannot work
properly, which likely contributes to the characteristic features of achondrogenesis type
1A.

Achondrogenesis type 1B is caused by variants in the SLC26A2 gene. This gene
provides instructions for making a protein that transports charged molecules (ions),
particularly sulfate ions, across cell membranes. This protein is essential for the normal
development of cartilage and for converting cartilage into bone. Variants in the
SLC26A2 gene disrupt the structure of developing cartilage, which prevents bones from
forming properly. These changes cause the skeletal problems that are characteristic of
achondrogenesis type 1B.

Achondrogenesis type 2 and hypochondrogenesis are caused by variants in the
COL2A1 gene. This gene provides instructions for making a protein that forms type I
collagen, which is found in the clear gel that fills the eyeball (the vitreous) and in
cartilage. Type Il collagen is essential for the normal growth and development of bones
and other connective tissues. Variants in the COL2A1 gene interfere with the formation
of mature type Il collagen molecules, which prevents bones and other connective
tissues from developing properly in people with achondrogenesis type 2 and
hypochondrogenesis.

Learn more about the genes associated with Achondrogenesis

¢« (COL2A1
« SLC26A2
« TRIP11

Inheritance

Achondrogenesis type 1A and type 1B both have an autosomal recessive pattern of
inheritance. A variant must be present in both copies of the TRIP11 gene in each cell to
cause achondrogenesis type 1A, while a variant must be present in both copies of the
SLC26A2 gene in each cell to cause achondrogenesis type 1B. The parents of an
individual with an autosomal recessive condition each carry one copy of the altered
gene, but they typically do not show signs and symptoms of the condition.
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Achondrogenesis type 2 is considered to be an autosomal dominant disorder because
one copy of the altered gene in each cell is sufficient to cause the condition. Most cases
of this condition are the result of a new (de novo) variant in the COL2A1 gene that
occurs during the formation of reproductive cells (eggs or sperm) in an affected
individual's parent or during early embryonic development. These affected individuals
have no history of the disorder in their family.

Other Names for This Condition

e achondrogenesis type IA (Houston-Harris type)
« achondrogenesis type IB (Fraccaro type)
« achondrogenesis type Il (Langer-Saldino type)

Additional Information & Resources

Genetic Testing Information

» Genetic Testing Registry: Achondrogenesis type Il (https://www.ncbi.nlm.nih.gov/gtr
/conditions/C0220685/)

» Genetic Testing Registry: Achondrogenesis, type IA (https://www.ncbi.nlm.nih.gov/g
tr/conditions/C0265273/)

» Genetic Testing Registry: Achondrogenesis, type IB (https://www.ncbi.nim.nih.gov/g
tr/conditions/C0265274/)

Genetic and Rare Diseases Information Center

» Achondrogenesis (https://rarediseases.info.nih.gov/diseases/2882/index)

Patient Support and Advocacy Resources

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

Catalog of Genes and Diseases from OMIM

e ACHONDROGENESIS, TYPE IA; ACG1A (https://omim.org/entry/200600)
« ACHONDROGENESIS, TYPE II; ACG2 (https://omim.org/entry/200610)
e ACHONDROGENESIS, TYPE IB; ACG1B (https://omim.org/entry/600972)

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28achondrogenesis%5BTIAB%
5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+
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