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Amelogenesis imperfecta

Description

Amelogenesis imperfecta is a disorder of tooth development. This condition causes
teeth to be unusually small, discolored, pitted or grooved, and prone to rapid wear and
breakage. Other dental abnormalities are also possible. These defects, which vary
among affected individuals, can affect both primary (baby) teeth and permanent (adult)
teeth.

Researchers have described at least 14 forms of amelogenesis imperfecta. These types
are distinguished by their specific dental abnormalities and by their pattern of
inheritance. Additionally, amelogenesis imperfecta can occur alone without any other
signs and symptoms or it can occur as part of a syndrome that affects multiple parts of
the body.

Frequency

The exact incidence of amelogenesis imperfecta is uncertain. Estimates vary widely,
from 1 in 700 people in northern Sweden to 1 in 14,000 people in the United States.

Causes

Mutations in the AMELX, ENAM, MMP20, and FAM83H genes can cause amelogenesis
imperfecta. The AMELX, ENAM, and MMP20 genes provide instructions for making
proteins that are essential for normal tooth development. Most of these proteins are
involved in the formation of enamel, which is the hard, calcium-rich material that forms
the protective outer layer of each tooth. Although the function of the protein produced
from the FAM83H gene is unknown, it is also believed to be involved in the formation of
enamel. Mutations in any of these genes result in altered protein structure or prevent
the production of any protein. As a result, tooth enamel is abnormally thin or soft and
may have a yellow or brown color. Teeth with defective enamel are weak and easily
damaged.

Mutations in the genes described above account for only about half of all cases of the
condition, with FAM83H gene mutations causing the majority of these cases. In the
remaining cases, the genetic cause has not been identified. Researchers are working to
find mutations in other genes that are involved in this disorder.
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Learn more about the genes associated with Amelogenesis imperfecta

* AMELX
* ENAM

* FAMS83H
« LAMB3

* MMP20

Additional Information from NCBI Gene:

e ITGB6

e KLK4

« ODAPH

e SLC24A4
« WDR72
Inheritance

Amelogenesis imperfecta can have different inheritance patterns depending on the
gene that is altered. Many cases are caused by mutations in the FAM83H gene and are
inherited in an autosomal dominant pattern. This type of inheritance means one copy of
the altered gene in each cell is sufficient to cause the disorder. Some cases caused by
mutations in the ENAM gene also have an autosomal dominant inheritance pattern.

Amelogenesis imperfecta can also be inherited in an autosomal recessive pattern; this
form of the disorder can result from mutations in the ENAM or MMP20 gene. Autosomal
recessive inheritance means two copies of the gene in each cell are altered. The
parents of an individual with an autosomal recessive condition each carry one copy of
the mutated gene, but they typically do not show signs and symptoms of the condition.

About 5 percent of amelogenesis imperfecta cases are caused by mutations in the
AMELX gene and are inherited in an X-linked pattern. A condition is considered X-linked
if the mutated gene that causes the disorder is located on the X chromosome, one of
the two sex chromosomes. In most cases, males with X-linked amelogenesis imperfecta
experience more severe dental abnormalities than females with this form of this
condition.

Other cases of amelogenesis imperfecta result from new gene mutations and occur in
people with no history of the disorder in their family.

Other Names for This Condition

e Al
» Congenital enamel hypoplasia
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Additional Information & Resources

Genetic Testing Information

* Genetic Testing Registry: Amelogenesis imperfecta - hypoplastic autosomal
dominant - local (https://www.ncbi.nlm.nih.gov/gtr/conditions/C0399368/)

» Genetic Testing Registry: Amelogenesis imperfecta, hypocalcification type (https://w
ww.ncbi.nim.nih.gov/gtr/conditions/C0399376/)

* Genetic Testing Registry: Amelogenesis imperfecta type 1C (https://www.ncbi.nlm.n
ih.gov/gtr/conditions/C2673923/)

» Genetic Testing Registry: Amelogenesis imperfecta type 1E (https://www.ncbi.nlm.n
ih.gov/gtr/conditions/C1845053/)

Genetic and Rare Diseases Information Center

* Amelogenesis imperfecta (https://rarediseases.info.nih.gov/diseases/5791/index)

Patient Support and Advocacy Resources

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

Clinical Trials

» ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Amelogenesis imperfec
ta%22)

Catalog of Genes and Diseases from OMIM

* AMELOGENESIS IMPERFECTA, TYPE IB; Al1B (https://omim.org/entry/104500)
* AMELOGENESIS IMPERFECTA, TYPE llIA; AI3A (https://omim.org/entry/130900)
* AMELOGENESIS IMPERFECTA, TYPE IE; AI1E (https://omim.org/entry/301200)
* AMELOGENESIS IMPERFECTA, TYPE IC; AILC (https://omim.org/entry/204650)

* AMELOGENESIS IMPERFECTA, HYPOMATURATION TYPE, 11A2; AI2A2 (https://
omim.org/entry/612529)

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28Amelogenesis+Iimperfecta%5
BMAJR%5D%29+AND+%28amelogenesis+imperfecta%5BTIAB%5D%29+AND+en
glish%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1080+days%22%5Bdp
%5D)
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