BI H BF:rlin {nﬁtitute ’
of Healt
at Charite AG Sawitzki C h!lVﬁTﬁBﬂE[!lZlIERE

Multi-layered immune profiling reveals treatment-

relevant endotypes in Long Covid-ME/CFS




Potential drivers of PAIS involve immune processes
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AABs against GPCRs correlate with ME/CFS symptoms and
removal benefits a subgroup of patients

Mean SF36 PF (with 95% Cl)
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IBI H AABs: Autoantibodies | GPCR: G protein-coupled receptor | Ig: Immunoglobulin 8



A ,,cohort of ME/CFS patients“ doesn‘t look like this...
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... but much rather like this.
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So naturally, a one-drug-fits-all solution...
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Aim 1:
Identify patient sugroups using multi-layered immune profiling.




Aim 2:
Link subgroups to molecular drivers of PAIS.




Aim 3:
Assign treatments, tailored to subgroup.




Test cohorts

AAB+ cohort (n = 30)
- increased GPCR AABs
- autoimmune endotype

1.
T

HC AAB+

manuscript in progress, please do not share
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AAB: Autoantibody | GPCR: G protein-coupled receptor | ADRB1: Adrenergic receptor beta 1
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Test cohorts

AAB+ cohort (n = 30) Broad cohort (n = 57) Healthy controls (n = 80)
increased GPCR AABs -~ 30 % AAB+ - age-and sex matched
autoimmune endotype - all endotypes
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Validation cohort (n = 60) .w w.
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manuscript in progress, please do not share

I BI H AAB: Autoantibody | GPCR: G protein-coupled receptor | ADRB1: Adrenergic receptor beta 1



Ubiased clustering,

: Immune layers . : .
Cgﬁgé%lgn Immunomics per patie¥1t immunological and clinical
characterization
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Sample : Immune layers
collection Immunomics per patient
N\
Plasma NULISAseq
N\
Serum Antibody-ELISAs
PROT 1-fixated CyTOF
whole blood

manuscript in progress, please do not share
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Correlation (-network) analysis of NULISAseq 250 inflammatory mediators

correlate in test cohorts
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but not in HC validate
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R=0.57; p=4.7e-09 ol

THF
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R=0.17; p=0.09 :
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Constructing a network of
the correlating mediators:

seems to be centered :
around TNF and TNFR-
superfamily members
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I BI H TNF: Tumor necrosis factor alpha | TNFRSF: TNF-receptor super family
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Selected mediator network yields 3 clusters

[
r:WI_'F‘Fﬁrl‘I

||||||||r|j|||r|h'|'|_||r|_r;1rﬁ’_Fﬁ'_#ﬁrh‘fﬁ“"r“r“'r“'r"'ll'_ll_l‘l‘ﬁlﬁlrﬂ'v—ﬁm—ml“l'llrﬁ.—ﬁml—%m,—,—ﬁ
E E .
- u
e |
| B :
. O
: i
H I
i I
||
= - i
E_ w
.
e = _
i H i
=l J || - H H

IR LA N E R R F LR LR E O AL

manuscript in progress, please do not share

BIH



NULISA-High cluster shows autoimmune features
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NULISA clusters differ in T cell response

CD8* T cells, CyTOF

UMAP2

UMAP1
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MAIT: Mucosa-associated invariant T cells
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Summary Aim 1:
Multi-layered immune profiling identifies distinct LC-ME/CFS patient subgroups.

NULISA-medium subgroup

o O

manuscript in progress, please do not share
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Summary Aim 2:
Linking subgroups to immune cell phenotypes yields candidate treatment-relevant endotypes.

- elevated TNF/TNFRSF mediators
- features of chronic T-cell activation
o - greatest similarity to autoimmune disease

i T
A .

®
w ® NULISA-low subgroup

- reduced TNF/TNFRSF mediators

- weakest autoimmune features

- expansion of CD127*CD161* ,MAIT“ T cells,
suggesting immune response against microbes

o or microbial metabolites
manuscript in progress, please do not share
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I BI H MAIT: Mucosa-associated invariant T cells 28



Outlook

CyTOF
. : : : : comprehensive cross-method immune profile clustering and analysis
aaps S8 @ AN involving the plasma proteome, the circulating immune cells and the
> e ol autoantibodies
@ @ @ 9 L ®
NULISAseq
.’ elucidate the role of B cells, the B-T cell interaction and antigenspecificity

in ME/CFS through scRNAseq analysis of ~ 2 mio cells from 60 patients
- PBMCs and enriched B- and T cell populations
- whole transcriptome, BCR and TCR

manuscript in progress, please do not share

I BI H scCRNAseq: Single-cell RNA sequencing | BCR: B cell receptor | TCR: T cell receptor 29
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The immune response is the key to decode PAIS

a. viral reservoir
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c. endothelial dysfunction
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The immune response is the key to decode PAIS

a. viral reservoir

5%,
5 ‘:3;_‘; s
fas

Immune response against | I
viral proteins and lysed cells

Result of chronic and/or

systemic immune activation I larel

cytokines:

IL-6, IL-10, TNF-a...

e. microbiome dysbiosis

c. endothelial dysfunction

d. autoimmunity
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Immune response against
microbes and microbial
metabolites

Immune response against
host structures (e.g.
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Complement activation to
clear clots results in
immune activation
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PAl-acquired autoimmunity is a potential cause of PAIS

a. viral reservoir
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Sjogren Disease acute Covid |
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AABs in patients define clusters based around GPCRs
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NMDAR: N-methyl-D-aspartate receptor | ADR: Adrenergic receptor | AT1R: Angiotensin Il receptor type | | ETAR: Endothelin A receptor|

MR: Muscarinic receptor | PAR1: Protease-activated receptor 1 | GLP1R: Glucagon-like peptide-1 receptor
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AAB clusters differ in B cell response
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