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Clinical Features: 
Rett syndrome is a progressive neurodevelopmental disorder, primarily affecting females. Rett syndrome is 
characterized by acquired microcephaly, loss of purposeful hand movements, and autistic behaviors, following a 
period of normal growth and development. Additional features include scoliosis, epilepsy, poor growth, and 
irregular breathing. There is broad clinical variability in the severity of Rett syndrome, including other variants of 
Rett syndrome (1). 
 

• MeCP2 mutations are present in 70-90% of females with classic Rett syndrome and approximately 20% 
of females with atypical Rett syndrome (1). 

• Partial deletions of MeCP2 are found in approximately 16% of girls with classic or atypical Rett syndrome 
(1). 

• CDKL5 mutations have been demonstrated in a broad spectrum of phenotypes including atypical Rett 
syndrome with infantile spasms (2). 

• Abnormalities of the FOXG1 gene have been identified in patients with the congenital variant of Rett 
syndrome (3). Patients with the congenital variant of Rett syndrome have features similar to classic Rett 
syndrome, but hypotonia and severe developmental delay starts in the first months of life. 

• Mutations of the MEF2C gene have been identified in patients with severe mental retardation, stereotypic 
movements, hypotonia, and epilepsy. Phenotypic overlap exists between patients with MEF2C mutations 
and atypical Rett syndrome (4). 

 
Molecular Genetics: 
MeCP2 (methyl-CpG-binding protein; OMIM #300005) has two functional domains that are involved in gene 
silencing and transcriptional repression, and MeCP2 expression is essential for synapse maturation and 
maintenance. The CDKL5 (cyclin-dependent kinase-like 5 or serine threonine kinase 9 (STK9) protein; OMIM 
#300203) protein contains a serine/threonine kinase domain and has been implicated in MeCP2 modification in 
vitro. The FOXG1 (forkhead box G1; OMIM #164874) gene encodes a brain-specific transcriptional repressor. 
MEF2C (Mads Box Transcription Enhancer Factor 2, Polypeptide C; OMIM # 600662) plays an important role in 
the development and maintenance of multiple organ systems. The phenotype overlap of MEF2C and atypical Rett 
syndrome is probably due to the involvement of a common pathway (4). 
 
Inheritance: 
MeCP2 and CDKL5 are X-linked, and FOXG1 and MEF2C are autosomal. MeCP2 mutations appear to be more 
common in females than in males. The majority of cases are de novo. There have been reports of unaffected or 
mildly affected MeCP2 carrier females due to skewed X inactivation. CDKL5 mutations appear to be less common 
in males than females, though few male patients have been studied. One report of affected identical twin sisters 
and an affected brother with unaffected parents indicates the possibility of gonadal mosaicism (5). All other 
reported mutations are de novo (2). FOXG1 and MEF2C mutations are inherited in an autosomal dominant 
pattern and are typically de-novo. Germline mosaicism has not been reported but remains a possibility. 
 
Additional Resources: 
International Rett Syndrome Association 
Phone: 1-800-818-RETT 
Email: admin@rettsyndrome.org 
www.rettsyndrome.org 
 

Rett/Atypical Rett Syndrome Panel 
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Test methods: 
Comprehensive sequence coverage of the coding regions and splice junctions of all genes in this panel is 
performed. Targets of interests are enriched and prepared for sequencing using the Agilent SureSelect system. 
Sequencing is performed using Illumina technology and reads are aligned to the reference sequence. Variants 
are identified and evaluated using a custom collection of bioinformatic tools and comprehensively interpreted by 
our team of directors and genetic counselors. All pathogenic and likely pathogenic variants are confirmed by 
Sanger sequencing. The technical sensitivity of this test is estimated to be >99% for single nucleotide changes 
and insertions and deletions of less than 20 bp. Our CNV detection algorithm was developed and its performance 
determined for the sole purpose of identifying deletions and duplications within the coding region of the gene(s) 
tested. Partial exonic copy number changes and rearrangements of less than 400 bp may not be detected by this 
methodology. Regions of high homology and repetitive regions may not be analyzed.  This methodology will not 
detect low level mosaicism, balanced translocations, inversions, or point mutations that may be responsible for 
the clinical phenotype. The sensitivity of our deletion/duplication assay may be reduced when DNA extracted by 
an outside laboratory is provided. 
 
Rett/Atypical Rett Syndrome Panel (MECP2, CDKL5, MEF2C and FOXG1 sequencing and deletion/duplication 
analysis)   

Sample specifications:   3 to10 cc of blood in a purple top (EDTA) tube 
Cost:     $2500 
CPT codes:    81406, 81407 
Turn-around time:   4 - 6 weeks    
Note: The sensitivity of our assay may be reduced when DNA is extracted by an outside laboratory. 

 
Rett/Angelman Syndrome Panel (23 genes) 

Sample specifications:   3 to10 cc of blood in a purple top (EDTA) tube 
Cost:     $2500 
CPT codes:    81406 

81407 
Turn-around time:   8 weeks    
Note: We cannot bill insurance for the Rett/Angelman Sequencing Panel. 
Note: For patients with a classical Angelman syndrome phenotype, methylation studies of the 15q11-q13 region are 
recommended as the initial test. Please see our website for more details.  
 

Results:    
Results, along with an interpretive report, will be faxed to the referring physician.  Additional reports will be 
provided as requested.  All abnormal results will be reported by telephone.   
 
For more information about our testing options, please visit our website at dnatesting.uchicago.edu or contact us at 

773-834-0555. 
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