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PATHOGENIC VARIANT CAUSATIVE OF THE SUSPECTED PHENOTYPE WAS IDENTIFIED 

 

Master Bhudev 

CLINICAL DIAGNOSIS / SYMPTOMS / HISTORY 

The patient is being evaluated for pathogenic deletions and duplications in exons 7 and 8 of SMN1 and SMN2 genes. 

 

RESULTS*
 

 

Sl. 
No. 

Genes / 
Exonsǂ 

Deletions 
/Duplications 

MLPA probe ratio 
(Dosage quotient)# 

Copy 
number 

Disease 
(OMIM) 

 
Inheritance 

 
Classification 

1. 
SMN1 

(Exon 7) 
Homozygous 

deletion 
Exon 7 (0.00) 

0 Spinal 
muscular 
atrophy 

 
Autosomal 
recessive 

 

Pathogenic 

2. 
SMN1 

(Exon 8) 
Homozygous 

deletion 
Exon 8 (0.00) 0 

3. 
SMN2 

(Exon 7) 
Heterozygous 

duplication 
Exon 7 (1.48) 3 

 

- 

 

- 

 
Uncertain 

significance 
4. 

SMN2 
(Exon 8) 

Heterozygous 
duplication 

Exon 8 (1.53) 3 

ADDITIONAL FINDINGS: VARIANT(S) OF UNCERTAIN SIGNIFICANCE (VUS) IDENTIFIED 

CLINICAL CORRELATION AND VARIANT INTERPRETATION 

Homozygous deletion of exons 7 and 8 in the SMN1 gene and heterozygous duplication of exons 7 and 8 in SMN2 gene 

were detected within the detection limits of MLPA, in the subject (Fig.1). The subject has gene copy number ratio of 

SMN1:SMN2 of 0:3. Functional absence of SMN1 gene due to homozygous deletions is reported to be pathogenic in 95% of 

SMA cases (1). Hence, this deletion is pathogenic and has to be carefully correlated with clinical symptoms. 

SMN2 gene copy number is of importance in SMA patients [2,3]. An increase in the number of SMN2 copies is known to 

modify the phenotype leading to less severe SMA type II and III [2]. 

 

RECOMMENDATIONS 

Genetic counselling is advised. 

BACKGROUND 

Spinal muscular atrophy (SMA) is characterized by degeneration of lower motor neurons in the spinal cord, causing 

progressive paralysis of the limbs and trunk, followed by muscle atrophy. SMA is one of the most frequent autosomal 

recessive diseases, with a carrier frequency of 1 in 38 and is the most common genetic cause of childhood mortality [4]. The 

phenotype is extremely variable, and patients are classified as SMA type I to III based on age at onset and clinical course. 

There are two (highly-similar) genes playing a pivotal role in SMA: SMN1 and SMN2. These two genes can only be 

distinguished by single nucleotide differences in exon 7 and 8. SMN2 is much less efficient in making the SMN protein; 

therefore it is the SMN1 gene which is the determinant factor in SMA. Of these, greater than 96% are homozygous for the 

deletion of exons 7 and 8 of this gene. Genetic analysis for this deletion provides an efficient diagnosis for this disorder. 

 

 

 



 

 

 

 

TEST METHODOLOGY 

Copy number changes in exons 7 and 8 of the SMN1 & SMN2 genes were identified by hybridizing with MLPA (Multiplex 

Ligation-dependent Probe Amplification) probes. Each MLPA probe consists of two hemi-probes that bind to adjacent sites 

on the target sequence. Upon ligation and subsequent PCR amplification, each distinct MLPA probe (specific to distinct target 

regions) generates an amplicon with a unique length which are separated and quantified by capillary electrophoresis. 

Heterozygous deletions within target sequences will prevent efficient probe binding and give a 35-50% reduced relative peak 

area of the amplification product specific to that probe set. Copy number differences of various exons between test and 

control DNA samples can be detected by analyzing the MLPA peak patterns. 

 

*Genetic test results are reported based on the recommendations of American College of Medical Genetics (Richards CS 

et al., Genet Med, 2015), as described below: 
 

Variant A change in a gene. This could be disease causing (pathogenic) or not disease causing (benign). 

Pathogenic 
A disease causing variation in a gene which can explain the patients’ symptoms has been detected. This usually 

means that a suspected disorder for which testing had been requested has been confirmed. 

 
Likely Pathogenic 

A variant which is very likely to contribute to the development of disease however, the scientific evidence is 

currently insufficient to prove this conclusively. Additional evidence is expected to confirm this assertion of 

pathogenicity. 

Benign 
A variant which is known not to be responsible for disease has been detected. Generally no further action is 

warranted on such variants when detected. 

Likely Benign 
A variant is not expected to have a major effect on disease however, the scientific evidence is currently 

insufficient to prove this conclusively. Additional evidence is expected to confirm this assertion. 

Variant of 

Uncertain 

Significance 

A variant has been detected, but it is difficult to classify it as either pathogenic (disease causing) or benign (non- 

disease causing) based on current available scientific evidence. Further testing of the patient or family members 

as recommended by your clinician may be needed. It is probable that their significance can be assessed only with 

time, subject to availability of scientific evidence. 

 
ǂ The exon numbering is based on the SMN1 mRNA reference sequence NM_000344.3 and SMN2 mRNA reference sequence 

NM_017411.3 nomenclature respectively in the NCBI GenBank database. 

 
# MLPA ratios (dosage quotient) of below 0.7 or above 1.3 are indicative of a deletion (copy number change from two to one) 

or duplication (copy number change from two to three), respectively. A dosage quotient of 0.0 indicates a homozygous 

deletion, 0.35 to 0.65 indicates heterozygous deletion, 1.35 to 1.55 indicates heterozygous duplication and 1.7 to 2.2 indica tes 

homozygous duplication. A MLPA ratio (dosage quotient) between 0.80 to 1.20 indicates a normal copy number status 

DISCLAIMER 

• MLPA cannot detect any changes that lie outside the target sequence of the probes and will not detect most 

inversions or translocations. Even when MLPA did not detect any aberrations, the possibility remains that biological 

changes in that gene or chromosomal region do exist but remain undetected. 

• The MLPA test will not detect the point mutations in the SMN1 and SMN2 genes. 

• A point mutation or polymorphism in the sequence detected by a probe, which results in reduced probe binding 

efficiency, can also cause a reduction in relative peak area. Therefore, single exon deletions detected by MLPA should 

always be confirmed by other methods like multiplex PCR or sequencing. 

• Note: This test is developed and validated by third party lab. 
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APPENDIX-1 
SMN1/SMN2 -MLPA Result Figure 

 
Fig.1- 7986087_MLPA Ratio Chart: SMN1/SMN2 

 




