Test Information Sheet

Metabolic Myopathy Panel

PANEL GENE LIST

ACAD9, ACADM, ACADVL, AGL, ALDOA, CPT2, ETFA, ETFB, ETFDH, FKRP, GAA, GYG1, GYS1, HADHA,
HADHB, ISCU, LDHA, LPIN1, PFKM, PGAM2, PGK1, PGM1, PHKA1, PYGM, RYR1, SLC22A5, SLC25A20,
SUCLA2, TANGO2, TK2

CLINICAL FEATURES

Metabolic myopathies are a clinically and genetically heterogeneous group of disorders caused by defects in
cellular muscle metabolism resulting in muscle weakness, recurrent myoglobinuria, and exercise intolerance.
Symptoms typically include exertional fatigue, cramping, myalgia and myoglobinuria which usually occur during
periods of high energy demand such as exercise, illness or fasting. The age-of-onset of clinical symptoms
depends on the specific diagnosis and can range from the neonatal period to adulthood. Metabolic myopathies
may be distinguished from other neuromuscular disorders as they tend to have acute onset, episodic, or recurrent
symptoms.1 The biochemical features may include abnormal acylcarnitine profile, elevated creatine kinase (may
only be present episodically), and exercise-induced myogloginuria.1,2

The GeneDx Metabolic Myopathy panel includes genes causing glycogen storage disorders, fatty acid oxidation
disorders and other well-established metabolic myopathies. Confirmation of a clinical diagnosis can help direct
treatment and medical management.

Classes of Metabolic Myopathies:

Metabolic myopathies are classified into distinct categories based on the cellular mechanism of disease and
include abnormalities in lipid metabolism including disorders related to fatty acid oxidation and carnitine
deficiencies, glycogen storage disorders of muscle and mitochondrial disorders. Mitochondrial disorders are a
broad class of disorders that can cause metabolic myopathy but in many cases these disorders are associated
with additional characteristic findings, including lactic acidosis, ophthalmologic, neurologic and/or gastrointestinal
findings. Evaluation for metabolic myopathies caused by mitochondrial disorders is available as a separate test at
GeneDx using the Combined Mitochondrial Genome Panel (test #615).

Glycogen storage diseases (GSDs) are caused by defects in the production of or degradation of glycogen. The
clinical features of GSDs vary depending on the specific diagnosis but can include abnormal liver enzymes,
premature fatigue during endurance exercise, and the “second wind” phenomenon. Examples of GSD-related
metabolic myopathies include McArdle disease and Pompe disease. Fatty acid Oxidation (FAO) disorders are
caused by defects in the cellular processing of medium and long-chain fatty acids for energy production during
times of increased energy demand. The clinical features of FAO disorders include muscle pain and weakness
precipitated by illness, fasting, or exercise, and abnormal acylcarnitine profile that can normalize outside of
metabolic crises. Examples of FAO disorders include carnitine palmitoyl transferase Il (CPT2) deficiency and very
long-chain acyl-CoA dehydrogenase (VLCAD) deficiency.

GENETICS

All of the disorders tested for in this panel are inherited in an autosomal recessive manner with the exception of
glycogen storage disease type IX (PHKA1 gene) and phosphoglycerate kinase deficiency (PGK1 gene) which are
X-linked and RYR1-related disorders, which can be inherited in an autosomal dominant or recessive manner.
dolore eu fugiat nulla pariatur.
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TEST METHODS

Using genomic DNA extracted from the submitted specimen, the complete coding regions and splice site junctions
of the genes tested are enriched using a proprietary targeted capture system developed by GeneDx for next-
generation sequencing with CNV calling (NGS-CNV). The enriched targets are simultaneously sequenced with
paired-end reads on an lllumina platform. Bi-directional sequence reads are assembled and aligned to reference
sequences based on NCBI RefSeq transcripts and human genome build GRCh37/UCSC hg19. After gene specific
filtering, data are analyzed to identify sequence variants and most deletions and duplications involving coding
exons; however, technical limitations and inherent sequence properties effectively reduce this resolution for some
genes. Alternative sequencing or copy number detection methods are used to analyze or confirm regions with
inadequate sequence or copy number data by NGS. Reportable variants include pathogenic variants, likely
pathogenic variants and variants of uncertain significance. Likely benign and benign variants, if present, are not
routinely reported but are available upon request.

The technical sensitivity of sequencing is estimated to be >99% at detecting single nucleotide events. It will not
reliably detect deletions greater than 20 base pairs, insertions or rearrangements greater than 10 base pairs, or
low-level mosaicism. The copy number assessment methods used with this test cannot reliably detect copy
number variants of less than 500 base pairs or mosaicism and cannot identify balanced chromosome aberrations.
Assessment of exon-level copy number events is dependent on the inherent sequence properties of the targeted
regions, including shared homology and exon size. For the FKRP gene sequencing but not deletion/duplication
analysis, is performed.
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