Test Information Sheet
Congenital Hypotonia Evaluation
Panel Gene List: SMN1, SMN2, DMPK, 15q11.2-q13.1
Clinical Features:
Hypotonia is a general term that refers to reduced resistance to passive movement or low
muscle tone, not to be confused with muscle weakness, which is defined as reduced muscle
strength and power.1 Hypotonia can be used to describe muscle groups throughout the body
and is a feature of hundreds of neonatal disorders and diseases.2,3 Central hypotonia is due to
defects in the upper motor neuron, whereas peripheral hypotonia is due to defects of the lower
motor neuron, neuromuscular junction, or the skeletal muscle.2 Central hypotonia is commonly
associated with disorders of the CNS and presents with normal serum creatine kinase,
hyperreflexia, cognitive delay, and/or seizures.2 Infants with peripheral hypotonia often have
elevated serum creatine kinase, significant muscle weakness, absent anti-gravity movements,
head lag, and joint contractures.3 A large number of the disorders that present congenitally
with hypotonia have a genetic etiology that can guide future testing, treatment, and medical
management.1-3 The disorders evaluated by this test have high incidences and contribute
significantly to the number of infants with congenital hypotonia.1,2
SMN1: Spinal muscular atrophies (SMA) result from the degeneration of the anterior horn cells
in the spinal cord and brain stem nuclei, leading to progressive muscle weakness and
wasting.4 Individuals typically present with symmetric proximal extremity weakness that may
progress to distal, axial, intercostal, and bulbar muscles; however age-of-onset and disease
severity vary.5 SMN1-related SMA accounts for 95% of cases of SMA.6 Individuals with SMN1related SMA present with features that fall along a clinical spectrum and are categorized into 5
subtypes. Types 0, 1, and 2 are the most severe and are characterized by neonatal hypotonia,
severe weakness, including facial weakness, joint contractures, swallow difficulties and often
early respiratory failure.4 Subtype is influenced by SMN2 copy number and individuals with a
greater number of SMN2 copies typically have milder disease.4
DMPK: Myotonic dystrophies are multisystem disorders that affect both smooth and skeletal
muscle as well as the central nervous and endocrine systems. Myotonic dystrophy type 1
(DM1) presents with features that fall along a spectrum. The most severe form of the disease
presents prenatally with polyhydramnios and reduced fetal movement or postnatally with
severe muscle weakness, hypotonia, feeding difficulties, respiratory insufficiency, and
intellectual disability.7
15q11.2-q13.1: Prader-Willi syndrome (PWS) is characterized by central hypotonia and
feeding difficulties during infancy followed by excessive eating, rapid weight gain, and central
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obesity in early childhood. Children with PWS exhibit characteristic facial features including
bitemporal narrowing, almond-shaped palpebral fissures, and a down-turned mouth. Additional
diagnostic characteristics of PWS include global developmental delay, mild to moderate
intellectual disability, distinctive behaviors, short stature, hypopigmentation relative to other
family members, and small hands and feet.8,9
Inheritance Pattern/Genetics:
SMN1: Individuals with SMN1-related SMA most commonly harbor a homozygous loss of exon
8 (aka exon 7), although 5% of SMN1-related SMA is due to the presence of a pathogenic
sequencing-based change on one allele and loss of exon 8 on the other allele. 10 Loss of exon
8 occurs as a result of either a deletion including at least exon 8 of the SMN1 gene or a
conversion of the exon 8 SMN1 sequence into the SMN2 sequence.6 Subtype is influenced by
SMN2 copy number and individuals with a greater number of SMN2 copies typically have
milder disease.4
DMPK: DM1 is an autosomal dominant disorder caused by the expansion of a CTG
trinucleotide repeat in the 3’UTR of the DMPK gene.11 Normal alleles have 5-34 repeats,
premutation (mutable normal) alleles have 35-49 repeats, and disease alleles have 50 or more
repeats.12 Linear correlation between repeat number and age-of-onset/disease severity has
only been observed for expansions of <250 repeats and larger repeat expansions do not
appear to have the same linear correlation.13-15 Although anticipation is well documented for
DM1, several studies have identified individuals with >1000 repeats that do not have
congenital DM1.16-18 Therefore, a repeat number of 50 or more is sufficient to make a
diagnosis of DM1 and repeat number alone should not be used for prognosis. 14 Clinical
correlation is necessary to determine if the finding is consistent with a specific DM1 subtype.
15q11.2-q13.1: The most common cause of PWS (70%-75% of patients) is a recurrent deletion
extending from 15q11.2 to 15q13.1 on the paternally inherited chromosome. Maternal
uniparental disomy accounts for 25-30% of PWS cases, while approximately 1-3% of patients
have an imprinting error that establishes a maternal chromosome-specific methylation pattern
on both the maternally and paternally inherited chromosomes.8,9 Imprinting errors leading to
abnormal methylation can be caused by a microdeletion within the imprinting center in 15q11.2
(8-15% of patients with an imprinting defect) or by an unknown mechanism that inappropriately
silences genes regardless of the parental origin of the chromosome.19 The majority of cases
are de novo with a recurrence risk of <1%; however, the recurrence is 50% for an inherited
imprinting center deletion.
Test Methods:
Using genomic DNA from the submitted specimen, multiplex ligation-dependent probe
amplification (MLPA) is completed to determine the copy number of the SMN1 and SMN2
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genes in the provided specimen, compared to control specimens. Methylation sensitive MLPA
(MS-MLPA), is used to identify deletions and establish the methylation status of the PraderWilli critical region on chromosome 15. Although this analysis will identify abnormal
methylation patterns it cannot distinguish between maternal UPD and imprinting center defects
and imprinting center sequence analysis is not completed as part of this test.
Standard PCR fragment analysis is performed to identify alleles with 100 or fewer repeats and
the Asuragen AmplideX PCR/CE DMPK kit is used to identify alleles with >100 repeats, as well
as determine the number of repeats in alleles with fewer than 200 repeats. Nucleotide repeat
numbers up to 50 are reported with an accuracy of +/- 2 repeats and repeat numbers from 50200 are reported with an accuracy of +/- 5 repeats. Internal standards were analyzed along
with clinical samples to evaluate assay performance. The exact number of repeats cannot be
determined for alleles with greater than 200 repeats. Southern blot analysis is required to
determine the number of repeats in alleles larger than this and is not completed as part of this
test. If desired, Southern blot can be ordered from GeneDx, however it is not available for
samples from New York State.
Test Sensitivity:
The clinical sensitivity of the genes included in this panel depends in part on the patient’s
clinical phenotype. Published cohort studies have shown that SMN1-related SMA, Congenital
DM1, and Prader-Willi syndrome contribute 2%, 4% and 5% of hypotonic infants, respectively.1
The technical sensitivity of MLPA analysis for the dosage of SMN1 and SMN2 is estimated to
be >99%. MLPA analysis is unable to determine whether two copies of SMN1 are present on
opposite chromosomes (92-97% of cases) or on the same chromosome (3-8% of cases) in an
individual. MLPA analysis is also unable to detect sequence changes in the SMN1 gene which
occur in 3-5% of SMN1-related SMA cases. MS-MLPA can detect imprinting abnormalities in
greater than 99% of individuals with PWS. All individuals with DM1 have an expansion of the
repeat in the 3’ UTR the DMPK gene, which is detectable by this targeted analysis. However,
the exact number of repeats will not be determined for those alleles with more than 200
repeats. The technical sensitivity of fragment analysis is estimated to be greater than 95%.
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