Novel dominant case of de-novo mutation in
Ullrich congenital muscular dystrophy
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INTRODUCTION
Collagen is the most abundant protein in humans and a major
component of the extracellular matrix and the connective tissue
(Lodish 2000). Among several existing collagen subtypes, collagen VI
consists of three subunits α1, α2 and α3, encoded by three different
genes COL6A1 (OMIM #120220), COL6A2 (OMIM #120240) and
COL6A3 (OMIM #120250). Mutations in all three genes are associated
with collagen VI disorders: Bethlem myopathy (OMIM #158810) and
Ullrich congenital muscular dystrophy (OMIM #254090). Bethlem

myopathy (BM) is inherited autosomal dominantly. Symptoms are
moderate muscle weakness and atrophy with a variable onset from
early infancy to adulthood and slow progression. Ullrich congenital
muscular dystrophy (UCMD) follows an autosomal recessive
inheritance and is defined by severe progressive muscle weakness,
hypotonia and hyperextensibility of distal joints. Recently, a few cases
of dominant UCMD were also described (Pan, Zhang et al. 2003,
Baker, Morgelin et al. 2005).
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Figure 1:
The pictures display the index patient. In figure 1 A the proximal muscle weakness of the upper limbs
which prevents the child from lifting its arms is depicted. Figures B-D demonstrate alterations of the hands
and feet: the posteriorly protruding calcanei (B) and long slender fingers and nails (C and D). All signs are
characteristics for collagen VI disorders.
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We analyzed 195 genes associated to myopathy, Marfan syndrome
and Ehlers-Danlos syndrome from the TruSight One panel (Illumina),
a clinical exome sequencing panel which enriches 4813
disease-associated genes, following sequencing on a MiSeq desktop
sequencer (Illumina). Data analysis was performed by GensearchNGS
(PhenoSystems) and pathogenicity predictions were made by Alamut
(Interactive Biosoftware). Filtering for variants the index patient shared
either with only her mother or father revealed no conspicuous variant.
Therefore, we searched for a de-novo mutation in the index patient
and found a heterozygous splice site mutation (c.954+3A>C) in intron
9 of the COL6A2 gene. All five in-silico splice site prediction tools used
(SpliceSiteFinder-like, MaxEntScan, NNSPLICE, GeneSplicer and
Human Splicing Finder) predicted the mutation to reduce the efficiency
of the donor-splice site of exon 9. We isolated RNA from whole blood
to verify the exon-skipping ability of the mutation. Sequencing of the
cDNA revealed a missing exon 9 in about one half of the sequences,
confirming the heterozygous splice site mutation.
A

B

Figure 2:
A) Splice Prediction Tool from Alamut:
all five in-silico tools predict a reduced
efficiency of the splice site. However
the change is only slightly.
B) We isolated RNA from blood and
analysed the cDNA. Sequencing revealed the heterozygous splice site
mutation leads to a missing exon 9 of
COL6A2 in one half of the sequences,
indicated in the overlap of exons 9
and 10 (B).

We report on a 1.5-year old girl suffering from hypotonia and
hyperextensible joints. After birth she presented with long, flexible
fingers, a long skull and congenital dysplasia of the hip. She was
suspected to suffer from Ehlers-Danlos syndrome (OMIM #130000) or
congenital Marfan syndrome (OMIM #154700). The girl (index patient)
was sequenced as well as her healthy parents.
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Figure 3:
NGS analysis of the index patient (A) and his parents (B and C). For examination we used the
GensearchNGS software (PhenoSystems). Black lines indicate reads which completely match to the
reference sequence (grey line with black letters); green bases differ from the sequence. The grey box (A)
displays the de-novo splice mutation. Both parents carry the wildtype indicated in the red column.

CONCLUSION
In summary, by using next-generation sequencing we could identify an
unknown de-novo mutation in COL6A2, which affects a donor splice
site. RNA sequencing could confirm the pathogenicity of the mutation.

The heterozygosity of the mutation would suggest a case of BM.
However due to the severe phenotype UCMD is suspected as clinical
diagnosis, resulting in a new case of dominant UCMD.
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