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Background and potential hypotheses
• COVID-19 mRNA vaccines have proven to be highly safe and effective
• Myocarditis is a rare adverse event associated with mRNA vaccination, especially 

in young males
• Various hypotheses have been set forth to explain these event, including 

alterations in innate immunity, detrimental SARS CoV2 adaptive immune 
responses and autoimmunity

• As myocarditis can be driven by autoimmune responses, we examined if SARS-
CoV-2 spike was potentially cross-reactive with autoantigens previously 
associated with myocarditis

• Sequence identity comparison between SARS-CoV-2 spike protein-derived peptides and 
myocarditis-associated antigens 

• Structural analysis of these antigens and SARS-CoV-2 spike to identify potential discontinuous 
3-D epitope similarities
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A set of approximately 
40 different antigens 
was considered
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Homology of 9 mers and 15 mers (representative of sizes 
recognized by CD8 and CD4 T cells respectively)

• While some hits were observed using 
very loose homology criteria, no 
difference was observed between spike 
and “shuffled peptides “ control

• This was true for both peptide lengths



Classified as internal/staff & contractors by the European Medicines Agency 

Similar results were observed when the homology to potential 
myorcaditis autoantigens was compared to the rest of the genome
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3-D structural analysis to probe for homology of 
potential relevance for antibody recognition

• PDB files for myocarditis-associated antigens were 
compared to the SARS-Cov-2 Spike protein using the 
TM-align program with the structure of the spike 
protein 

• TM-align scores are considered significant when 
greater than or equal to 0.5. 

• Four substructures of these antigens had significant 
scores

• These residues are considered to have a low solvent-
accessible surface area

• These antigens were not significantly higher in 
structural similarity compared with controls
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Additional considerations
• Our study does not provide evidence for cross-reactive recognition, but is limited by the accuracy 

of the computational approach and experimental analysis has not been performed
• Lack of evidence is not evidence of lacking

• The lack of reported adaptive autoimmunity is consistent with the self-resolving nature of the 
events

• Direct immediate causation from innate immunity is not immediately consistent with a delayed 
onset

• Autoantibodies to IL1RA could mediate hyperinflammation
• Yonker et al point to unbound circulating Spike in myocarditis subjects, not inducing immune hyperactivation, 

but potential direct effects 
• Myocarditis as an adverse event was also observed in the case of other vaccines (smallpox)

• Compatible with an IFN-gamma/ inflammatory reaction caused by the adaptive response, secondary to a rare 
pre-existing condition of vulnerability of the heart tissue

• Additional experimental studies to address these issues
• Difficulties in obtaining  pre-post adverse event samples
• Possibilities include GWAS, HLA and genetic studies, and adaptive memory responses studies
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