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Background

 Multiple sclerose (MS)
 Predominantly T cell-mediated autoimmune disorder
 Loss of tolerance towards myelin proteins

 Dendritic cells (DC)
 Professional antigen-presenting cells
 Balance between tolerance and immunity
 In MS patients1

 Pro-inflammatory state 

 Tolerance-inducing DC (tolDC)
 Can be generated by treatment of precursor-derived DC with 1,25-dihydroxyvitaminD3 (VitD3) 
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1Thewissen et al. 2014



Background

 Myelin-presenting tolDC as antigen-specific cell therapy to
re-establish tolerance

 Current disease-modifying treatment for MS
 Effective
 No disease antigen-specificity: risk of side effects

 Choice of antigen for tolDC loading is challenging 
 Different targeted myelin proteins
 Specific pattern of myelin reactivity is diverse and patient-

dependent 
 Myelin reactivity is dynamic over time (“epitope spreading”)
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Background

 mRNA electroporation: loading of tolDC with naturally-processed myelin-derived
peptides
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Methods

 Evaluation of the efficacy of MOG mRNA-electroporated tolDC to dampen 
pathogenic T cell responses in experimental autoimmune encephalomyelitis (EAE)

 Administration of MOG mRNA-electroporated tolDC at day 13-17-21 post-induction

 Evaluation of effect on
 Clinical score
 Myelin-specific immune responses
 Inflammatory spinal cord lesion load
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Chronic progressive EAE



Results

o In vivo administration of MOG mRNA-electroporated tolDC reduces EAE 
development
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Results

o MOG35-55-specific pro-inflammatory T cell responses are inhibited in the peripheral 
immune system of tolDC-treated mice

o TolDC treatment attenuates spinal cord inflammatory lesion load
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Conclusion

 Electroporation with mRNA is an efficient and versatile tool to generate myelin-
presenting tolDC that are capable to stabilize the clinical score in EAE

 These results pave the way for further research into mRNA-electroporated tolDC
treatment as a patient-tailored therapy for MS
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