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CONCLUSIONS
• TLR7/8 is activated by RNA in immune complexes from     
 patients with IIM, particularly those with Jo-1-positive DM 
• TLR7/8 activation can lead to inflammation in muscles  
 with deleterious effects
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To evaluate whether TLR7/8 activation  
contributes to inflammation in IIM

Immune complexes derived from patients with PM 
and DM activate TLR7/8

The efficacy and safety of enpatoran in IIM (DM/PM) 
are currently being evaluated in the Phase II NEPTUNIA 
trial (NCT05650567); the results presented here provide 
important mechanistic insights supporting this approach

 • IIM is a heterogeneous group of connective tissue disorders, primarily 
characterized by muscle weakness, which is classified into several 
subtypes including DM, PM and IBM1 

 • Tissue inflammation is a major disease driver in IIM, but the 
upstream pathways causing inflammation are poorly characterized1

 • Activation of endosomal TLRs is one possible driver of inflammation in IIM; 
hallmarks of TLR activation are observed in some patients, including 
high Type I IFN and the presence of RNA-containing immune complexes2

 • IFN-α production was stimulated by immune complexes generated  
using IgG from patients with DM and PM, but not IBM

 • DM samples were grouped based on the presence of myositis-specific 
autoantibodies; the majority were positive for Jo-1 autoantibodies,  
which are associated with anti-synthetase syndrome

 • Pre-treatment with the TLR7/8 inhibitor enpatoran (1 μM, 30 minutes) 
completely inhibited the production of IFN-α, suggesting IFN-α 
production was mediated by TLR7/8

IgG isolated from patients with IIM or lupus and healthy controls was 
combined with necrotic cell lysate to form immune complexes that 
were added to healthy donor PBMCs at 37°C for 24 hours 

Cytokine production was measured by AlphaLISA 

NanoString gene expression analysis was performed

IgG was profiled for autoreactivity using an array with 1581 human antigens 

RNA molecules were custom synthesized, incubated with LyoVec, added to 
PBMCs at a final RNA concentration of 1 μg/mL, and cytokine production 
was measured

Human myoblasts and satellite cells were treated with supernatants from 
TLR7/8-activated PBMCs and gene expression was evaluated by NanoString

 • Gene expression analysis on the PBMC lysates showed that the samples 
that stimulated IFN-α protein production (shown by black shading) also 
induced the expression of IFN-stimulated genes 

 • A comparable induction of NF-κB cytokines, including IL6, IL1B and TNF, 
or the NF-κB activation markers TNFAIP3 and NFKBIA, was not observed

 • Several autoantibodies that were associated with TLR7/8 activation are 
known to react with RNA-binding proteins and have associated RNA; anti-
Jo-1 likely contains His-tRNA, anti-Ro60 contains Y1 and Y4 RNA, and 
anti-Smith contains U1 RNA

 • These RNA ligands were found to induce the production of IFN-α2A 
and IL-6 in PBMCs

 • IFN-α2A production induced by 
His-tRNA was effectively blocked 
by enpatoran, but this was less 
effective for Y4, U1 and Y1 

 • Enpatoran effectively reduced 
the production of IL-6 induced 
by all of the RNAs

 • To identify autoreactivities that may be associated with TLR7/8 
stimulation, IgG samples were profiled for autoreactivity, and correlation 
analysis was performed to identify the reactivities that correlated with 
positivity in the ex vivo assay

 • To determine if myoblasts and satellite cells are affected by immune cells 
activated by TLR7/8 stimulation, gene expression was evaluated following 
treatment with supernatants from PBMCs that had been stimulated with 
the TLR7/8 agonist R848 (3 μM) for 24 hours 

 • Increased expression of inflammatory genes and decreased expression 
of muscle cell markers (which was more dramatic in myoblasts than 
satellite cells) was observed

 • TROVE2 (SSA/Ro60) was mainly elevated in DM and LN samples  
and the majority of samples that induced IFN-α in the ex vivo assay 
(shown in green) had high TROVE2

 • TRIM21 (SSA/Ro52) was elevated in several of the patient groups 
and all of the samples that were positive in the ex vivo assay (shown in 
green) had high TRIM21

 • Several auto-reactivities 
were identified that 
strongly correlated with 
TLR7/8 activation 

TLR7/8 activation induced by immune complexes had a 
greater effect on the IRF pathway than the NF-κB pathway

RNAs associated with immune complexes stimulate 
cytokine production via TLR7/8

Several autoreactivities may activate TLR7/8 Supernatants from TLR7/8-activated PBMCs impact  
human myoblasts and satellite cells
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