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Clinical and basic researchers from around the 
world presented at IDMC-9 



Overview 
 
 
1.   Multiple types of research presented and discussed 

2.   Basic Research Results 

3.   Clinical Research Results 
 
4.   Final thoughts 
 



"[Myotonic dystrophy]... is probably the most 
variable disorder known in medicine, something that 
causes difficulties to doctors in recognizing it, as 
well as to patients and their families." 
 
Prof. Peter Harper, "Myotonic Dystrophy: The Facts�� 
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Many kinds of research presented 	

Basic research – what goes wrong in the disease? 
 
Basic research – basic testing for therapeutic approaches 
 
Clinical research – characterize features of the disease 
 
Clinical research – how to provide support? 
 
Clinical research – therapeutic trials 



Basic Research 
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 Myotonic Dystrophy 1 gene (DMPK)	MPK)

           	CTGCTGCTGCTGCTGCTGCTGCTGCTGCTGCTGCTG	

The Myotonic Dystrophy 1 gene has extra DNA 
  

DNA 
(DMPK gene) 

from 80 to >4000 CTG repeats 



The Myotonic Dystrophy 1 gene has extra DNA 
  

 Myotonic Dystrophy 1 gene (DMPK)	

The Myo

           	CTGCTGCTGCTGCTGCTG	

from 80 to >4000 CTG repeats 

DNA 
(DMPK gene) 



The Myotonic Dystrophy 1 gene produces RNA 
that is toxic 

The Myo

      Myotonic Dystrophy 1 RNA	            	CUGCUGCUGCUGCUGCUG	RNA 

DNA 
(DMPK gene) 

 Myotonic Dystrophy 1 gene (DMPK)	            	CTGCTGCTGCTGCTGCTG	

from 80 to >4000 CTG repeats 

from 80 to >4000 CUG repeats 



The Myotonic Dystrophy 2 gene produces RNA 
that is toxic 

The Myo

           Myotonic Dystrophy 2 RNA	

           	CCUGCCUGCCUGCCUGCCUGCCUG	

RNA 

DNA 
(CNBP gene) 

 Myotonic Dystrophy 2 gene (CNBP)	
           	CCTGCCTGCCTGCCTGCCTGCCTG	



Davis et al. �
PNAS 94, 7388-7393�

The toxic RNA gets stuck in the nucleus as “RNA foci” 

This repeat RNA disrupts normal functions in 
the cell 

nucleus	

RNA foci	
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RNA foci	
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The toxic RNA gets stuck in the nucleus as “RNA foci” 
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The protein called MBNL binds to the repeat RNA and 

is inactivated 
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Experimental “models” for myotonic dystrophy 



Experimental “models” for myotonic dystrophy 
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A small number of RNA molecules cause the problem 

1000’s??? 
 
no, 10’s!!! 
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brain 

skeletal 
muscle heart 

Mbnl2 

Mbnl1+Mbnl2 
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The toxic RNA can have effects on several genes 
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Why does the disease get worse 
over time? 



Why does the disease get worse 
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Why does the disease get worse 
over time? 

1.  The toxic RNA accumulates over time 
2.  Decreased capacity to maintain a healthy state as age 
3.  The repeat gets longer over time 

����	
�������	���	
����������	



�����������������������������������������������������������������	

Myotonic Dystrophy type 1 (DM1) 

DMPK gene�

ATG TGA 
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Myotonic Dystrophy type 1 (DM1) 
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Experimental “models” for myotonic dystrophy 
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Small molecule screens 
• strategic chemical design 
• high throughput screens 
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Antisense oligonucleotides 

gapmer ASO to DMPK 

2’-O-methyl ASO   
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Targeted degradation of toxic RNA by 
gapmer ASOs��
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Antisense oligonucleotides 

gapmer ASO to DMPK 

2’-O-methyl ASO   
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gapmer ASO to DMPK 

Antisense oligonucleotides 



gapmer ASO to DMPK 

2’-O-methyl ASO   
gapmer ASO 
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Myotonic dystrophy, type 2 (DM2) 

CNBP 



gapmer ASO to DMPK 
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Clinical Research 



Saturday – concurrent breakout sessions 



William Groh, M.D. 
Indiana University School of Medicine 

Cardiac referral in DM1 

1.  Age, ECG abnormalities and the severity of skeletal muscle weakness 
are associated with the risk of the first cardiac event 

2.  Cardiac events occurred in one-third of non-referred middle aged 
individuals followed for an average of 11 years. 

3.  Bottom line:  talk to physician regarding getting referred to cardiologist 

4.  DM1 patients undergoing surgery should have cardiac and respiratory 
monitoring until full recovery. 
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