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5q31.3 microdeletion syndrome
5q31.3 microdeletion syndrome is a condition characterized by severely delayed
development of speech and motor skills, such as walking. Beginning in infancy, affected
individuals also have weak muscle tone (hypotonia), feeding difficulties, and breathing
problems. Breathing problems and difficulty swallowing (dysphagia) can be lifethreatening.
5q31.3 microdeletion syndrome is also characterized by distinctive facial features.
Such features include a narrow forehead, widely spaced eyes (hypertelorism), an open
mouth with an upper lip that points outward (called a tented lip), a high arch in the roof
of the mouth (high-arched palate), a small lower jaw (micrognathia), and a lack of facial
expression. Some of these features, such as an open mouth with a tented lip and an
expressionless face, are thought to be due to hypotonia.
Recurrent seizures (epilepsy) and seizure-like episodes (which can include muscle
jerking, twitching, and stiffening), are common in 5q31.3 microdeletion syndrome.
Many individuals with 5q31.3 microdeletion syndrome have brain abnormalities,
several of which are caused by reduced production of myelin or delayed maturation of
myelin. Myelin is the protective covering that insulates nerves and ensures the rapid
transmission of nerve impulses.
Frequency
5q31.3 microdeletion syndrome is a very rare disorder. At least eight individuals with
the condition have been described in the medical literature.
Causes
5q31.3 microdeletion syndrome is caused by a chromosomal change in which a small
piece of chromosome 5 is deleted in each cell. The deletion occurs on the long (q) arm
of the chromosome at a position designated q31.3. The size of the deletion can range
from several thousand to several million DNA building blocks (base pairs). The deleted
region typically contains at least three genes. The loss of one of these genes, PURA, is
thought to lead to most of the characteristic features of the condition.
The protein produced from the PURA gene, called Pur-alpha (Purα), has multiple roles
in cells, including controlling the activity of genes (gene transcription) and aiding in
the copying (replication) of DNA. This protein is especially important for normal brain
development; it helps direct the growth and division of nerve cells (neurons) and may
be involved in the formation or maturation of myelin.
A loss of one copy of the PURA gene is thought to alter normal brain development and
impair the function of neurons, leading to developmental delay, hypotonia, seizures,

and other neurological problems in people with 5q31.3 microdeletion syndrome. Some
studies suggest that loss of another nearby gene increases the severity of the signs and
symptoms. It is unclear how the loss of other genes in the deleted region contributes to
the development of 5q31.3 microdeletion syndrome.
Inheritance Pattern
5q31.3 microdeletion syndrome follows an autosomal dominant inheritance pattern,
which means one copy of the genetic alteration in each cell is sufficient to cause the
disorder.
The condition is not inherited but results from the deletion of a chromosomal
segment during the formation of reproductive cells (eggs and sperm) or in early fetal
development. Affected people typically have no history of the disorder in their family.
Other Names for This Condition
•

severe neonatal hypotonia-seizures-encephalopathy syndrome due to 5q31.3
microdeletion

Diagnosis & Management
Genetic Testing Information
•

What is genetic testing?
/primer/testing/genetictesting

•

Genetic Testing Registry: Mental retardation, autosomal dominant 31
https://www.ncbi.nlm.nih.gov/gtr/conditions/C4015357/

Other Diagnosis and Management Resources
•

GeneReview: PURA-Related Neurodevelopmental Disorders
https://www.ncbi.nlm.nih.gov/books/NBK426063

Additional Information & Resources
Health Information from MedlinePlus
•

Encyclopedia: Hypotonia
https://medlineplus.gov/ency/article/003298.htm

•

Encyclopedia: Intellectual Disability
https://medlineplus.gov/ency/article/001523.htm

•

Health Topic: Developmental Disabilities
https://medlineplus.gov/developmentaldisabilities.html
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Additional NIH Resources
•

Eunice Kennedy Shriver National Institute of Child Health and Human
Development: Intellectual and Developmental Disabilities
https://www.nichd.nih.gov/health/topics/idds

•

National Institute of Neurologic Disorders and Stroke: Hypotonia Information Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Hypotonia-Information-Page

•

National Institute on Deafness and other Communication Disorders: Speech and
Language Developmental Milestones
https://www.nidcd.nih.gov/health/speech-and-language

Educational Resources
•

KidsHealth from Nemours: Delayed Speech or Language Development
https://kidshealth.org/en/parents/not-talk.html

•

Merck Manual Consumer Version: Seizure Disorders
https://www.merckmanuals.com/home/brain,-spinal-cord,-and-nerve-disorders/
seizure-disorders/seizure-disorders

•

Orphanet: Orphanet: Severe neonatal hypotonia-seizures-encephalopathy
syndrome due to 5q31.3 microdeletion
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=314655

Patient Support and Advocacy Resources
•

American Association on Intellectual and Developmental Disabilities
https://www.aaidd.org/

•

American Epilepsy Society
https://www.aesnet.org/

•

American Speech Language Hearing Association
https://www.asha.org/

•

Chromosome Disorder Outreach
https://chromodisorder.org/

•

Resource List from the University of Kansas Medical Center: Developmental Delay
http://www.kumc.edu/gec/support/devdelay.html

•

Unique - The Rare Chromosome Disorder Support Group (UK)
https://www.rarechromo.org/

Clinical Information from GeneReviews
•

PURA-Related Neurodevelopmental Disorders
https://www.ncbi.nlm.nih.gov/books/NBK426063
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Scientific Articles on PubMed
•

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%285q31.3+microdeletion+synd
rome%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+3600+days%22%5Bdp%5D

Medical Genetics Database from MedGen
•

Severe neonatal hypotonia-seizures-encephalopathy syndrome due to 5q31.3
microdeletion
https://www.ncbi.nlm.nih.gov/medgen/1636705
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