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Organization of exons in the dystrophin gene 
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Choice of target exons for exon-45 

deletions the dystrophin gene 



11/18/2011 5 

51 53 52 54 56 55 57 58 59 60 61 

50 49 48 47 46 45 44 43 42 41 40 39 

62 63 64 65 66 67 68 69 70 71 72 73 

77 78 79 

27 28 29 30 31 32 33 34 35 36 37 38 

26 25 24 23 

74 75 76 

22 

8 7 6 5 4 3 

21 20 19 18 17 16 15 

9 10 11 12 13 14 

DP427 muscle, neurons 

DP260 retina 

DP140 neurons, kidney 

DP116 Schwann cells 

DP71 - 45 universal 

1 2 

 

Choice of target exons for exon-45 

deletions the dystrophin gene 



11/18/2011 6 

51 53 52 54 56 55 57 58 59 60 61 

50 49 48 47 46 45 44 43 42 41 40 39 

62 63 64 65 66 67 68 69 70 71 72 73 

77 78 79 

27 28 29 30 31 32 33 34 35 36 37 38 

26 25 24 23 

74 75 76 

22 

8 7 6 5 4 3 

21 20 19 18 17 16 15 

9 10 11 12 13 14 

DP427 muscle, neurons 

DP260 retina 

DP140 neurons, kidney 

DP116 Schwann cells 

DP71 - 45 universal 

1 2 

 

Choice of target exons for exon-45 

deletions the dystrophin gene 



11/18/2011 7 

51 53 52 54 56 55 57 58 59 60 61 

50 49 48 47 46 45 44 43 42 41 40 39 

62 63 64 65 66 67 68 69 70 71 72 73 

77 78 79 

27 28 29 30 31 32 33 34 35 36 37 38 

26 25 24 23 

74 75 76 

22 

8 7 6 5 4 3 

21 20 19 18 17 16 15 

9 10 11 12 13 14 

DP427 muscle, neurons 

DP260 retina 

DP140 neurons, kidney 

DP116 Schwann cells 

DP71 - 45 universal 

1 2 

Some deletions require skipping of more than 

one exon 



Model systems 

Å Muscle biopsy from BMD patients with in-frame 

deletions that would be the result of exon 45, 51, or 

53 skipping: 

Å Del45-47 

Å Del45-48 

Å Del 48-51 

 

 

Å Transgenic mice to study in-frame deletions for 

which there are no BMD patients 

Å Del 49-51 

Å Del 48-53 

Å Del 44-45 



Model systems 

ÅH2K cells with stably 

transfected dystrophin 

deletion constructs 

 
ÅCell culture studies will be 

utilized to:  

 
ÅComplement data from 

human muscle 

biopsy/transgenic mice 

 
ÅEnable further biochemical 

analysis of the Dystrophin-

associated protein complex 

 

  



Can we determine the best AO-mediated skipping approaches? 

 
In other words, what skipping methods will produce STABLE and 

FUNCTIONAL protein and improve clinical phenotype? 

 
Model systems: 

 

ÅBMD patients with deletions that would mimic the products 

of exon skipping  of 45-47; 45-48 

 

 

ÅTransgenic mice that mimic those deletions that are not 

found in the patient population 

 

 

 

 



Patient # Age Histopathology 
Immunoblot  

(N=427Kd)  

% Dystrophin 

Expression 
Immunostaining  Identified deletion 

Framedness 

(In/Out)  

1147-1515-1 
9 Very Mild Dystrophy 400 80% (+++) 

Deletion Exons 45-

47 
IN 

3255-4065-1 
7 Moderate Dystrophy 400 5% (++) 

Deletion Exons 45-

47 
IN 

2033-2590-1 
1 Inadequate 400 50% (++++) 

Deletion Exons 45-

47 
IN 

3212-4022-1 
37 Mild Dystrophy 400 20% (+++) 

Deletion Exons 45-

47 
IN 

1143-1510-1 
29 Mild Dystrophy 400 50% (+++) 

Deletion Exons 45-

47 
IN 

3461-4283-1 
38 Severe Dystrophy  400 5% (++) 

Deletion Exons 45-

47 
IN 

2640-3367-1 
43 Moderate Dystrophy 400 5% (++) 

Deletion Exons 45-

47 
IN 

1141-19-1 
20 Very Mild Dystrophy 400 30% (+++) 

Deletion Exons 45-

47  
IN 

Severe/ Moderate Deletion Exons 45-

The problem: Deletion of exons 45-47 yields 

variable dystrophin expression and phenotype 

Exon 48 
INT44 INT47 

Exon 45 
INT45 

Exon 44 Exon 43 
INT43 

Exon 48 Exon 44 Exon 43 
In frame ï mRNA translated, protein 

product with internal deletion 

??? 



Expect variability between patients with DIFFERENT in-frame deletions; 

however,  

 

Question 1: What factors cause variability among BMD patients with the 

SAME exon deletions? 

 
 

Patient # Age Histopathology 
Immunoblot  

(N=427Kd)  

% Dystrophin 

Expression 
Immunostaining  Identified deletion 

Framedness 

(In/Out)  

1147-1515-1 
9 Very Mild Dystrophy 400 80% (+++) 

Deletion Exons 45-

47 
IN 

3255-4065-1 
7 Moderate Dystrophy 400 5% (++) 

Deletion Exons 45-

47 
IN 

2033-2590-1 
1 Inadequate 400 50% (++++) 

Deletion Exons 45-

47 
IN 

3212-4022-1 
37 Mild Dystrophy 400 20% (+++) 

Deletion Exons 45-

47 
IN 

1143-1510-1 
29 Mild Dystrophy 400 50% (+++) 

Deletion Exons 45-

47 
IN 

3461-4283-1 
38 Severe Dystrophy  400 5% (++) 

Deletion Exons 45-

47 
IN 

2640-3367-1 
43 Moderate Dystrophy 400 5% (++) 

Deletion Exons 45-

47 
IN 

1141-19-1 
20 Very Mild Dystrophy 400 30% (+++) 

Deletion Exons 45-

47  
IN 

2683-3410-1 
13 

Severe/ Moderate 

Dystrophy  
400 80% (++) 

Deletion Exons 45-

47 
IN 

4340-5088-1 
59 Moderate Dystrophy 390 30% (++) 

Deletion Exons 45-

47 
IN 


