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Yuan-Harel-Lupski syndrome
Yuan-Harel-Lupski (YUHAL) syndrome is a rare neurological condition that has a
combination of features of two other disorders, Potocki-Lupski syndrome and type 1A
Charcot-Marie-Tooth disease.

The first signs and symptoms of YUHAL syndrome begin in infancy. Infants with YUHAL
syndrome usually have weak muscle tone (hypotonia), which may lead to feeding
problems. They typically do not grow and gain weight at the expected rate. Babies
and children with YUHAL syndrome have delayed development, including delayed
speech and language skills and motor skills such as walking. YUHAL syndrome is also
associated with behavioral difficulties. Many affected individuals have sleep problems,
including pauses in breathing during sleep (sleep apnea) or trouble falling asleep
and staying asleep. Some people with YUHAL syndrome have subtle differences
in facial features, including outside corners of the eyes that point downward (down-
slanting palpebral fissures), a triangular face, and eyes that do not look in the same
direction (strabismus). These signs and symptoms are similar to those of Potocki-
Lupski syndrome.

Other signs and symptoms of YUHAL syndrome begin in childhood and result from
damage to peripheral nerves, which connect the brain and spinal cord to muscles
and to sensory cells that detect sensations such as touch, pain, and heat. Damage to
peripheral nerves can lead to loss of sensation and wasting (atrophy) of muscles in
the legs. Children with YUHAL syndrome often develop muscle weakness, particularly
in the lower legs, which may lead to an unusual walking style (gait). Some affected
individuals have foot abnormalities such as flat feet (pes planus), high arches (pes
cavus), or an inward- and upward-turning foot (clubfoot). They may also experience
reduced reflexes and a decreased sensitivity to touch, heat, and cold in the feet and
lower legs. Similar features are seen in individuals with type 1A Charcot-Marie-Tooth
disease, although they may appear earlier in people with YUHAL syndrome, often
before age 5.

Abnormal development of other tissues and organs, such as the heart or kidneys, can
occur in YUHAL syndrome.

Frequency

The prevalence of YUHAL syndrome is unknown. More than 20 people with the
condition have been described in the medical literature.

Causes

YUHAL syndrome results from an extra copy (duplication) of a small piece of
chromosome 17 in each cell. The duplication occurs on the short (p) arm of the



chromosome in a region designated 17p12-17p11.2. The duplicated segment ranges in
size from approximately 3.2 million DNA building blocks (also written as 3.2 megabases
or 3.2 Mb) to 19.7 Mb.

The duplicated region always contains at least two genes, RAI1 and PMP22.
Researchers believe that having an extra copy of both of these genes underlies the
characteristic features of YUHAL syndrome.

The RAI1 gene provides instructions for making a protein that helps regulate the
activity (expression) of other genes. Although most of the genes regulated by the
RAI1 protein have not been identified, the protein appears to play a role in many body
processes, including the sleep-wake cycle and development of the brain and bones in
the head and face (craniofacial bones). Research suggests that duplications involving
this gene lead to higher-than-normal amounts of the RAI1 protein, which disrupts the
expression of genes that influence brain and craniofacial development and the sleep-
wake cycle. Excess RAI1 protein likely causes feeding and sleep problems, delayed
development, behavioral difficulties, and facial differences in people with YUHAL
syndrome. Duplications that involve the RAI1 gene but not the PMP22 gene cause
Potocki-Lupski syndrome, which shares these features.

The PMP22 gene provides instructions for making a protein that is a component
of myelin, a protective substance that covers nerves and promotes the efficient
transmission of nerve impulses. It is thought that an extra copy of the PMP22
gene leads to overproduction of PMP22 protein. Too much PMP22 protein may
overwhelm the cells' ability to process it correctly, leading to a buildup of unprocessed,
nonfunctional protein. This buildup may impair the formation of myelin. A shortage
of functional PMP22 protein leads to instability and loss of myelin (demyelination).
Demyelination reduces the ability of the peripheral nerves to activate muscles used
for movement or to relay information from sensory cells back to the brain. As a result,
individuals with a duplication of the PMP22 gene develop muscle weakness and
impaired sensitivity to touch, heat, and cold. Duplications that involve the PMP22
gene but not the RAI1 gene cause type 1A Charcot-Marie-Tooth disease, which is
characterized by similar problems with muscle weakness and sensation.

Researchers suspect that having an extra copy of additional genes in the duplicated
region contribute to other features of the disorder, such as kidney abnormalities.

Inheritance Pattern

YUHAL syndrome follows an autosomal dominant pattern of inheritance, which means
one copy of the chromosome duplication in each cell is sufficient to cause the disorder.
Most cases of this condition result from new (de novo) duplications that occur during
the formation of reproductive cells (eggs or sperm) or in early embryonic development.
These cases occur in people with no history of the disorder in their family.
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Other Names for This Condition

• PMP22-RAI1 contiguous gene duplication syndrome

• YUHAL syndrome

Diagnosis & Management

Genetic Testing Information

• What is genetic testing?
/primer/testing/genetictesting

• Genetic Testing Registry: Yuan-Harel-Lupski syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C4225255/

Additional Information & Resources

Health Information from MedlinePlus

• Encyclopedia: Charcot-Marie-Tooth Disease
https://medlineplus.gov/ency/article/000727.htm

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

• Health Topic: Peripheral Nerve Disorders
https://medlineplus.gov/peripheralnervedisorders.html

Additional NIH Resources

• National Human Genome Research Institute: Chromosome Abnormalities
https://www.genome.gov/about-genomics/fact-sheets/Chromosome-Abnormalities-
Fact-Sheet

• National Institute of Neurological Disorders and Stroke: Peripheral Neuropathy Fact
Sheet
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/
Peripheral-Neuropathy-Fact-Sheet

Educational Resources

• MalaCards: yuan-harel-lupski syndrome
https://www.malacards.org/card/yuan_harel_lupski_syndrome

• Unique: Duplications of 17p
https://www.rarechromo.org/media/information/Chromosome%2017/17p
%20Duplications%20FTNW.pdf
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Patient Support and Advocacy Resources

• American Association on Intellectual and Developmental Disabilities (AAIDD)
https://www.aaidd.org/

• Charcot-Marie-Tooth Association
https://www.cmtausa.org/

• Chromosome Disorder Outreach
https://chromodisorder.org/

• Hereditary Neuropathy Foundation
https://www.hnf-cure.org/

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

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%2817p11.2+rearrangement
%5BTIAB%5D%29+OR+%28PMP22-RAI1+Contiguous+Gene+Duplication
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+3600+days%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM

• YUAN-HAREL-LUPSKI SYNDROME
http://omim.org/entry/616652

Medical Genetics Database from MedGen

• Yuan-Harel-Lupski syndrome
https://www.ncbi.nlm.nih.gov/medgen/894862
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