Introduction to MEF2C and its Genetics

What is a Gene?

Genes are like instruction manuals for our bodies, guiding the creation of proteins that perform
essential functions. These instructions, or DNA, are housed in genes located on chromosomes.
The MEF2C gene, found on chromosome 5, plays a vital role in brain development, affecting

learning, movement, and behavior.

How Can Genes Change?
Genes can undergo changes (known as variants) that affect how they operate. For the MEF2C
gene, common changes include:

e Copy Number Variants (CNVs): Large deletions or duplications of genetic material

o Single Nucleotide Variants (SNVs): Small changes in a single DNA letter

o Frameshift Variants: Variants that shift how the genetic code is read, often leading to a
nonfunctional protein

o Splice-Site Variants: Affect how the genetic instructions are pieced together

e Regulatory Changes: Variants that influence how the gene is expressed

These changes can impact how MEF2C functions, influencing development and neurological
processes.

Common Features of MEF2C-Related Disorders

When genetic variants disrupt the MEF2C gene, it can lead to a spectrum of developmental and
neurological challenges. Each individual is unique, but some shared features include:

e Developmental delay & intellectual disability

e Limited or absent speech

o Seizures (various types, often starting in infancy)
e Low muscle tone and difficulty walking

e Delays in fine and gross motor skills

o Difficulty using hands effectively

o Difficulty with sensory, visual, and auditory processing
e Repetitive behaviors (e.g., hand-flapping)

o Feeding & gastrointestinal issues

o Sleep disturbances

e Vision & hearing differences

o Possible heart conditions (less common)

P Note: Ongoing research aims to better understand these differences.
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Impact of Different Genetic Changes on MEF2C Disorders/OQutcomes

At this time, clear genotype-phenotype correlations have not been established. The impact of
different variants—including deletions, missense, frameshift, or regulatory changes—can vary
widely between individuals. For example, some individuals with deletions are verbal and higher
functioning, while some with smaller changes (like missense variants) may be more severely
affected.

The effect may depend on:

o The location of the variant within the gene
o Whether the change disrupts the protein’s function or results in a new, harmful function
e The role of additional genetic and environmental factors

/N It is important not to assume severity based solely on variant type. Each case is unique.
¥ Ongoing research—including the Simon’s Searchlight Boston Children’s Hospital natural
history study—is expected to provide more clarity in the future.

Diagnosis and Support

MEF2C-related disorders are diagnosed through genetic testing. Supportive care can
significantly improve quality of life. Families benefit from working with a team that may
include:

e Neurologists

e Genetic counselors

e Developmental pediatricians

e Therapists (occupational, speech, physical, feeding)
e Educators and behavioral specialists

How to Understand Your Genetic Report
When you receive your child’s genetic test results, you may see terms like:
o Pathogenic: A known disease-causing variant
o Likely Pathogenic: Suspected to cause disease
e Variant of Uncertain Significance (VUS): The effect is not yet clear

e Benign/Likely Benign: Not expected to cause disease

A genetic counselor can help you interpret these terms and explain their meaning for your
child’s care and prognosis.
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Why Join the Simons Searchlight Registry?

The Simons Searchlight registry accelerates research on rare genetic neurodevelopmental
disorders. By contributing medical history and genetic data, families play a crucial role in
advancing research and preparing for future clinical trials.

& Sign up and upload genetic test results:
https://www.simonssearchlight.org/research/what-we-study/mef2c¢/
coordinator@simonssearchlight.org

Resources for Learning More & Getting Support
Simons Searchlight

o Research Registry for MEF2C and Related Disorders
o Website: Simons Searchlight MEF2C Page
e Email: coordinator@simonssearchlight.org

US MEF2C Foundation

o Family Resources, Advocacy, and Research Funding

o Website: www.usmef2cfoundation.org

e Email: info@usmef2cfoundation.org

. Visit the “Recently Diagnosed” section under Family Support

Together, families and researchers can drive progress toward better treatments and
improved quality of life for those affected by MEF2C-related disorders.
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