
 

 
 
 

 

 
 
 
 
 
 

 
 
 
 

 
 

 
  

 
 
 
 
 

  
 
 

 
 
 
  

 
 
 
 
 

 

   
 
 
 
 
 

  
 
 
 

 

Musculoskeletal diseases are a leading cause of disability worldwide. 
Current treatments for osteoarthritis and low back pain (LBP), however, 
are largely palliative and fail to prevent disease progression. Stem cell 
delivery treatment to the intervertebral disc in clinical trials may work, 
albeit on a short-term basis as cells succumb to inflammatory responses.  
 
The proposed technology is an innovative CRISPR-based approach that 
temporarily silences specific pro-inflammatory genes to regenerate the 
disc to full functionality. This approach promotes cell survival, stem cell 
differentiation, and immunomodulation under inflammatory conditions. 
The epigenome editing vector package can be locally injected, or 
autologous cells can be modified and delivered to replace the lost disc 
tissue. Studies with dorsal root ganglion demonstrate inhibition of 
degenerative intervertebral disc neuron activity and preservation of non-
pathologic activity. 
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- Alteration of inflammatory 
response demonstrated in cell 
models. 
 
- Ongoing animal studies. 
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• Provides long term protection against inflammation in 
musculoskeletal diseases. 

• Slows the progression of disc degeneration 
• Reduces follow-on surgeries and other treatments by stopping tissue 

damage. 
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THERAPEUTICS 

CRISPR-based gene therapy to treat inflammation due to degenerative disc disease, a major contributor to 
spinal disc tissue damage and debilitating back pain. 
 

FEATURES AND BENEFITS 

DATE UPDATED: 7/16/2019 

https://faculty.utah.edu/u0958274-ROBERT_Daniel_BOWLES/research/index.hml
https://doi.org/10.1016/j.ymthe.2017.06.010
https://doi.org/10.1089/ten.tea.2016.0441

