®® UKS

‘ ,\(-( t g,‘% wuuuuw ﬁﬂa%r_lanldCUnitversity
»Zen rum edical Center

flr Immun- und Gentherapie

p

IL-RA Antibodies in Myocarditis after SARS-CoV-2
Vaccination

Thurner L *, Kessel C2*, ...., Pfeifer J7**, Klingel K3**, NEJM, 2022

"Saarland University, Homburg, Germany
2University Children's Hospital Miinster, Miinster, Germany
3University Hospital Tiibingen, Tiibingen, Germany

*co-lead **co-senior
Lorenz. Thurner@uks.eu
Christoph.Kessel@uni-muenster.de

- e UKS _i_ °
B nesasinion —"—wwu Wissen.leben




Presentation content & objective

Objective: Discuss study data and future research agenda

Content: Part 1 (Christoph Kessel)
1. Brief background (IL-1/IL-1RA) and anti-IL-1Ra antibodies in MIS-C

2. Anti-IL1RA antibodies in myocarditis after SARS-CoV-2 vaccination

Part 2 (Lorenz Thurner)
3. Unpublished data on IL-1Ra hyperphosphorylation

4. Discussion of open questions
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IL-1: a powerful pro-inflammatory cytokine
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IL-1 (family) cytokine release in SARS-CoV-2 infection
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IL-1 in multisystem inflammatory syndrome in children (MIS-C)
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Endogenous control of IL-1 family cytokine signaling
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IL-1b:IL-1Ra dysbalance in excessive (auto)inflammation
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Autoantibody impaired immunity in MIS-C: targeting IL-1Ra
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IL-1 and IL-1Ra are key regulators of the inflammatory response
to RNA vaccines

IFN«
IFNy | o IL-1p

% 1) CXCL10 12,000 N/D ° IL'1(X
1 RNA-LPX Lolg
IL-1p

IL-1RA | | W 8.000 Phase | k

IL-6

e|L-1ra

TNE T
ccL3 4,000

cCL4 e
ccL2 & .
modRNA-LPX 300 2 é ! o

IL-2

L4 - Preclinical
IL-5 ° ]
IL-7

IL-10 * ' : '

IL-12p70 200 0 10 20 30 40 50 60

L P, i ; . :
LGN il Fold induction (over baseline)
. vte v =
£ oy s . 3 “
$7 W D3 modRNA-LNP = 32 |
e ToFea? (SM-102)

PR 2 coLt | 100

AT coLs - Tahtinen et al., Nat Immunol, 2022
GM-CSF

ol Tahtinen & Mellmann, Nat Immunol, 2022

VEGF-A | o Kobiyama & Ishii, Nat Immunol, 2022

= S - o
SR nessanion —"—wwu Wijssen.leben

R



Study cohort and frequency of anti-IL-1RA antibodies

Anti—-IL-1RA Autoantibodies after SARS-CoV-2 Vaccination
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Seropositve patients hyperphosphorylate the IL-1RA and reveal
tight association of cardiac inflammation markers

Hyperphosphorylated IL-1RA and Immune Complexes Multiple Correlation Analysis
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Depletion of circulating IL-1Ra and reduction of bioactivity

IL-1RA Plasma Level
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Autoantibody impaired immunity in context of SARS-CoV-2
infection and mRNA vaccination
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Some insights, many more questions

o Specific disease contribution?
o Specific mechanism of hyperphosphorylation?

o Contribution of genetic determinants (i.e. HLA) in break of peripheral tolerance?
o Impact of IL-1 targeting treatment?

o Prediction of susceptibility?

In context of vaccine associated myocarditis:

o Role of spike protein or vaccine liposomes on |IL-1Ra hyperphosphorylation?
o Stain for phosphorylated IL-1Ra in cardiac tissue

o Test break-of-tolerance impact on disease course in myocarditis model
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