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            Abstract
Myotonic muscular dystrophy (DM1) is the most common inherited neuromuscular disorder in adults and is considered the first example of a disease caused by RNA toxicity. Using a reversible transgenic mouse model of RNA toxicity in DM1, we provide evidence that DM1 is associated with induced NKX2-5 expression. Transgene expression resulted in cardiac conduction defects, increased expression of the cardiac-specific transcription factor NKX2-5 and profound disturbances in connexin 40 and connexin 43. Notably, overexpression of the DMPK 3â€² UTR mRNA in mouse skeletal muscle also induced transcriptional activation of Nkx2-5 and its targets. In human muscles, these changes were specific to DM1 and were not present in other muscular dystrophies. The effects on NKX2-5 and its downstream targets were reversed by silencing toxic RNA expression. Furthermore, using Nkx2-5+/âˆ’ mice, we show that NKX2-5 is the first genetic modifier of DM1-associated RNA toxicity in the heart.
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                    Figure 1: Cardiac conduction abnormalities.[image: ]


Figure 2: NKX2-5 expression is induced by RNA toxicity in the heart.[image: ]


Figure 3: NKX2-5 is ectopically induced in skeletal muscle.[image: ]


Figure 4: NKX2-5 downstream targets are affected by induction of transgene expression.[image: ]


Figure 5: NKX2-5 is sufficient to transcriptionally activate downstream targets in skeletal myoblasts.[image: ]


Figure 6: NKX2-5 is expressed in muscle tissue from individuals with DM1.[image: ]


Figure 7: Reversal of RNA toxicity and molecular changes.[image: ]


Figure 8: Nkx2-5 haploinsufficiency protects against cardiac conduction defects induced by DMPK 3â€² UTR mRNA.[image: ]
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