Upward Bound: Music + STEM July 11, 2013

Engineering muscle cells

OUTLINE
I.  Why and how would you engineer muscles
Il. Example 1: myosin types I, lla, and I1x
I11. Example 2: dystrophin protein (connects actin with proteins on inside of cell membrane)
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ELC binding
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Cow myosin heavy chain amino acid sequences. From K. Chikuni et al., Meat Science 67: 87-94,
2004.
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Duchenne muscular dystrophy Exon skipping approach
Pre-mRNA Deletion of exon 50 Pre-mRNA U7 masks exon 51
EEETIED- | EEDIRD-
l Splicing l Sk|pp|ng of exon 51
mRMNA Reading frame disrupted mRNA Reading frame restored
lTrans!alion stops prematurely l Translation continues
Protein truncated/unstable non functional dystrophin Protein Internally deleted but functional dystrophin
@ O ®
b

Multiexon skipping approach

Pre-mRMNA Any mutation/deletion between exons 45 and 55 disrupting the reading frame
-63% of DMD patients
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Skipping of multiple exons
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mARMNA Headinﬁ frame restored
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l Translation continues
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Protein A45-55 dystrophin know to be functional from BMD patients

Using antisense oligonucleotides (AONSs) for exon skipping, a possible treatment for Duchenne’s
Muscular Dystrophy (DMD). From A. Goyenvalle et al., Molecular Therapy 26: 1212-1221,
2012.



