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DICER1 syndrome

Description

DICER1 syndrome is an inherited disorder that increases the risk of a variety of
cancerous and noncancerous (benign) tumors, most commonly certain types of tumors
that occur in the lungs, kidneys, ovaries, and thyroid (a butterfly-shaped gland in the
lower neck). Affected individuals can develop one or more types of tumors, and
members of the same family can have different types. However, the risk of tumor
formation in individuals with DICER1 syndrome is only moderately increased compared
with tumor risk in the general population; most individuals with genetic changes
associated with this condition never develop tumors.

People with DICER1 syndrome who develop tumors most commonly develop
pleuropulmonary blastoma, which is characterized by tumors that grow in lung tissue or
in the outer covering of the lungs (the pleura). These tumors occur in infants and young
children and are rare in adults. Pleuropulmonary blastoma is classified as one of three
types on the basis of tumor characteristics: in type |, the growths are composed of air-
filled pockets called cysts; in type Il, the growths contain both cysts and solid tumors (or
nodules); and in type lll, the growth is a solid tumor that can fill a large portion of the
chest. Pleuropulmonary blastoma is considered cancerous, and types Il and Il can
spread (metastasize), often to the brain, liver, or bones. Individuals with
pleuropulmonary blastoma may also develop an abnormal accumulation of air in the
chest cavity that can lead to the collapse of a lung (pneumothorax).

Cystic nephroma, which involves multiple benign fluid-filled cysts in the kidneys, can
also occur; in people with DICER1 syndrome, the cysts develop early in childhood.

DICER1 syndrome is also associated with tumors in the ovaries known as Sertoli-
Leydig cell tumors, which typically develop in affected women in their teens or twenties.
Some Sertoli-Leydig cell tumors release the male sex hormone testosterone; in these
cases, affected women may develop facial hair, a deep voice, and other male
characteristics. Some affected women have irregular menstrual cycles. Sertoli-Leydig
cell tumors usually do not metastasize.

People with DICER1 syndrome are also at risk of multinodular goiter, which is
enlargement of the thyroid gland caused by the growth of multiple fluid-filled or solid
tumors (both referred to as nodules). The nodules are generally slow-growing and
benign. Despite the growths, the thyroid's function is often normal. Rarely, individuals
with DICER1 syndrome develop thyroid cancer (thyroid carcinoma).
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Frequency

DICER1 syndrome is a rare condition; its prevalence is unknown.

Causes

DICER1 syndrome is caused by mutations in the DICER1 gene. This gene provides
instructions for making a protein that is involved in the production of molecules called
microRNA (miRNA). MicroRNA is a type of RNA, a chemical cousin of DNA, that
attaches to a protein's blueprint (a molecule called messenger RNA) and blocks the
production of proteins from it. Through this role in regulating the activity (expression) of
genes, the Dicer protein is involved in many processes, including cell growth and
division (proliferation) and the maturation of cells to take on specialized functions (
differentiation).

Most of the gene mutations involved in DICER1 syndrome lead to an abnormally short
Dicer protein that is unable to aid in the production of miIRNA. Without appropriate
regulation by miRNA, genes are likely expressed abnormally, which could cause cells to
grow and divide uncontrollably and lead to tumor formation.

Learn more about the gene associated with DICER1 syndrome

 DICER1

Inheritance

DICERL1 syndrome is inherited in an autosomal dominant pattern, which means one
copy of the altered gene is sufficient to cause the disorder. It is important to note that
people inherit an increased risk of tumors; many people who have mutations in the
DICERL1 gene do not develop abnormal growths.

Other Names for This Condition

* DICERZ1-related pleuropulmonary blastoma cancer predisposition syndrome
» Pleuropulmonary blastoma familial tumor and dysplasia syndrome
» Pleuropulmonary blastoma family tumor susceptibility syndrome

Additional Information & Resources

Genetic Testing Information

» Genetic Testing Registry: Pleuropulmonary blastoma (https://www.ncbi.nlm.nih.gov/
gtr/conditions/C1266144/)

Genetic and Rare Diseases Information Center
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* Pleuropulmonary blastoma familial tumor susceptibility syndrome (https://rarediseas
es.info.nih.gov/diseases/10734/index)

Patient Support and Advocacy Resources

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

Clinical Trials

» ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22DICER1 syndrome%?22
)

Catalog of Genes and Diseases from OMIM

* GOITER, MULTINODULAR 1, WITH OR WITHOUT SERTOLI-LEYDIG CELL
TUMORS; MNG1 (https://omim.org/entry/138800)

e PLEUROPULMONARY BLASTOMA,; PPB (https://omim.org/entry/601200)

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28%28dicer1+syndrome%29+0
R+%?28pleuropulmonary+blastoma+familial+tumor+and+dysplasia+syndrome%29+
OR+%?28pleuropulmonary+blastoma-+family+tumor+susceptibility+syndrome%29+0
R+%28dicerl-related+pleuropulmonary+blastoma+cancer+predisposition+syndrome
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1440
+days%22%5Bdp%5D)
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