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In a recent article, Dr. Carsten Bönnemann from 
mutation of the collagen-6 alpha-1 chain (COL6A1) 
from collagen VI-relatedmuscular dystrophy.

The work was conducted by numerous researchers from 20 cent
including our collaborator, Dr. Cecilia Jiménez
Barcelona. 
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For this reason, the authors have also
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Although these results have been achieved 
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Original article: 

V. Bolduc et al. A recurrent COL6A1 pseudoexon insertion causes muscular dystrophy and is effectively targeted by 
splice-correction therapies. JCI Insight. 2019;4(6):e124403. 
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In a recent article, Dr. Carsten Bönnemann from the NIND1 (USA) shows how the effect of a pathological 
1 chain (COL6A1) gene can be reversed in cells obtained 

muscular dystrophy. 

numerous researchers from 20 centers around the world (from the US
including our collaborator, Dr. Cecilia Jiménez-Mallebrera, from the Sant Joan de Dé

of reference for the results presented, we need to remember that genes are encoded in 
To produce the corresponding protein, the information contained in the DNA needs to be 

. This messenger, in turn, must go through a maturation process, in which the parts that 
are removed, before being read by the protein synthesis machinery

study causes that, during the maturation process, a part 
should be eliminated remains in the messenger. This extra piece causes the resulting protein to contain an 
additional fragment that prevents it from carrying out its function adequately and, thus causing the disease

By means of two different types of gene therapy, one with a temporary effect and another
significantly reverse the effect of the mutation (which is quite frequent among 

in fibroblasts obtained from patient biopsies. 

As a first approach, specific oligonucleotides (small DNA sequences) were used. When injected into the nucleus 
are capable of producing an RNA that binds specifically to the 

interferes with the maturation process of the defective messenger and makes 
the cutting machinery ignore the additional fragment (the one that causes the COL6 protein 

mature messengers with the correct sequence. The result is that the extracellular matrix 
a structure very similar to that of a healthy cell, with much thicker and longer collagen 

the mutation. 

However, if we think about the clinical applicability of this therapy, since fibroblasts do not
they die, the therapeutic DNA fragment that we have injected disappears with them. It is, therefore, 

to the patient in order to maintain the effect over time. 

ve also worked on another approach, which is more risky but at the same time 
provides a more permanent effect. Instead of preventing the faulty maturation process of the defective messenger

removed the mutation at the DNA level. 

system based on the CRISPR/Cas9 technology that spec
DNA that includes the mutation. Since, in this particular case, the mutation is located 

ot contain information (and is removed during the process of maturation of the messenger) 
expected that the extraction of this small part of the genome would not cause 

once the fragment was eliminated, the levels of collagen production 
while the presence of the defective protein was significantly reduced.

Although these results have been achieved in vitro,rather than in patients, and the effe
that it is possible to reverse the effects of a mutation through gene therapy 

achievement in the development of targeted gene therapiesfor these types of genetic 
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