
Can a heterozygous dele�on confirm a diagnosis of an 
autosomal recessive disorder?  .

When Just Detec�ng A Variant Consistent With The Phenotype Is Not Enough!

The
TEASERS

BRAIN
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Surprisingly, when the IGV (Integra�ve Genomic Viewer: a visual display of sequenced reads within the area of interest) was 
analyzed,COL6A1 showed a low coverage of Exons 5-35 in the proband as compared to other reference samples

 

Figure 2 : Near zero coverage of Exon 5-35. 
Reference sample (Top)/ Proband sample (below)

Figure 3 :Homozygous dele�on in the proband
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Possibility: Co-inheritance of a mul�exonic dele�on + a large 
copy number variant leading to homozygous loss of certain 
Exons in COL6A1 causing recessive disease
   
     

Not uncommonly an analysts' day is challenged with a case/s where the journey to understand the origin of the detected 
variants is more interes�ng than variant detec�on itself! We call these cases the BRAIN TEASERS at the NCGM. Read along 
the brain teaser to know why:

CASE 1: 
A 2 year old male with motor developmental delay, myopathic facies, proximal contractures and distal laxity. 

    COL6- myopathy Clinical suspicion   
    ORION (Whole Exome Sequencing with CNV calling)Test performed      
    No single nucleo�de variant detected.Results                     
    A heterozygous dele�on of 1.6Mb ( arr[GRCh37] 21q22.3(46409764_48097372)x1 including COL6A1 and          CNV calling              

COL6A2 gene in chromosome 21 was detected. The same was confirmed via microarray.
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Figure 1 : Deleted region in chromosome 21.

   Are exonic dele�ons and CNV common in COL6? 
Dele�ons account for <1% of cases with COL6A1 myopathy 
A single case in a compound heterozygous state with a dele�on on chromosome 21 and a missense muta�on has been 
reported previously

   How do you confirm these findings?
Parental studies were performed:

Microarray-CytoScan Op�ma:a) 
Mother:  Heterozygous carrier of 1.6kb dele�on
in 21q22.3 same as proband
Father: Normal

 q-pcr: b)
Father: Heterozygous dele�on carrier (Exons 5-35)
Mother: Normal

Conclusion: The proband is affected with recessive COL6A1 myopathy due to co-inheritance of a genomic dele�on of 1.6kb 
(maternal origin) and a mul�-exonic dele�on in COL6A1 (paternal origin).
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Conclusion: A hemizygous frameshi� termina�on variant was present in Exon 16 in the proband. This variant 
interfered with the MLPA probe binding leading to a heterozygous dele�on instead of the expected hemizygous 
dele�on.

Tes�ng of the mother via Sanger for the frameshi� termina�on variantFurther recommenda�ons: 
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Case 2: 
A 4 year old male with frequent falls, calf hypertrophy, Gower's sign posi�ve. 

             CPK>5000IU/LInves�ga�on 
     Duchenne Muscular Dystrophy (DMD)Clinical suspicion 

           DMD-MLPATest requested
             A heterozygous dele�on in Exon 16 instead of the expected hemizygous dele�on in malesMLPA Result 

Figure 4: DMD MLPA Result  

Figure 5: Sanger Result - Reference (top)/ Proband (below)  

Possibili�es: 
a) A polymorphism/ variant at the MLPA probe site which is interfering with the results and leading to heterozygous dele�on         
b) Mosaic dele�on

        Sanger analysis of Exon 16 to detect probe site variants interfering with MLPA resultsFurther work up
            A hemizygous likely pathogenic frameshi� termina�on variant in Exon 16Sanger Result 

DMD: c.1836_1840del(p.Lys613AlafsTer20) DETECTED (HEMIZYGOUS)
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