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Coronavirus disease (COVID-19) F’EP-“PR'NT]

Globally > 170 million confirmed cases

« respiratory illness

- course of disease varies in symptoms and severity

« possible long-term effects (long COVID) in convalescents

« caused by a newly emerged coronavirus, SARS-CoV-2

« multiple SARS-CoV-2 variants are circulating globally

Source: WHO, as of May 5th, 2021



Understanding the host immune defense

Source: Funk CD et al.

, Front Pharmacol.

, 2020
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Antibody responses to SARS-CoV-2

Essential for anti-viral defense:
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Proteome-wide antibody screening
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SARS-CoV-2 proteome
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PEPperCHIP® SARS-CoV-2 Proteome Microarray

Whole proteome of SARS-CoV-2 isolate Wuhan-Hu-1 (GenBank
ID: MN908947.3) translated into 4,883 individual peptides
SARS-COV-2-naive

SARS-COV-2-infected

Epitope-resolved view of antibody responses
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SARS-CoV-2 proteome-wide antibody screening
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SARS-CoV-2 proteome-wide antibody screening PEFR F’R'”T)
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Schwarz T., Heiss K., et al., (2021) Front. Immunol. 12:629185.
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Longevity of epitope-specific anfibody responses PEFR F’R'”T)
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Schwarz T., Heiss K., et al., (2021) Front. Immunol. 12:629185; Wélfel R. et al., (2020) Nature 581,465-469.



Longevity of epitope-specific anfibody responses PEFR F’R'”Tl
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« Heterogeneous breadth of antibody responses across COVID-19 patients for both IgG and IgA
 1gG: increasing epitope-specific antibody responses in most instances towards later time points

« |IgA: early responses rather weak; peak in antibody responses 3 weeks p.s.o. before declining for most of the epitopes

Schwarz T., Heiss K., et al., (2021) Front. Immunol. 12:629185.
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Schwarz T., Heiss K., et al., (2021) Front. Immunol. 12:629185.



Ecss0-Res74: @ pOtential serological marker

« Most epitopes could be assigned to proteins located
in the ORF1a/b polyprotein

« Significant reactivity against a NSP15-derived peptide
(Eges2-Res76) across the entire time span of analysis

« The other peptides were only significant at the late
convalescent phase

« Spike protein-derived epitope Cg,9-Dges is located in
the ST domain, adjacent to the S1/S2 cleavage site

Schwarz T., Heiss K., et al., (2021) Front. Immunol. 12:629185.
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Higher antfibody response against S1 in severe COVID-19 s F’R'”Tﬂ
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Epitope signatures in mild & severe COVID-19
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Epitope recognition associated with severe COVID-19

Y p ° "
(charité ‘DZIF Mk
N v mtecion Rezesrsh rlUI:F: EN

PNDDTLRVEAFEYYH YFTEQPIDLVPNQPY
p=4.7E-07 p=1.4E-02
£ 10- —— £ 10 PR
| 2 ‘ &
% 3 5
g 3
g ) g 0 -ssesene - - dimmmm—— - - ’ .....
zZ =
2 2
Naive Mild Severe Naive Mild Severe
COVID-19 COVID-19 COVID-19 COVID-19
YDANYFLCWHTNCYD
p= 6.9E-04 p= 3.9E-02
> 10
=
|
e
©
g
g
D - -eocvcce .. ... .{NENEEES - ------- @ .- 0 RESe - U
: ; }
>
Naive Mild Severe Naive Mild Severe
COVID-18 COVID-19 COVID-19 COVID-19

Schwarz T., Heiss K., et al., (2021) Front. Immunol. 12:629185.



Conclusions Cren PR'”TI

Y p ° "
(charité ‘DZIF Mk
N v mtecion Rezesrsh rlUI:F: EN

SARS-CoV-2 proteome-wide antibody screening identified:

Antibody responses to linear B cell epitopes potentially applicable as serological markers of early and/or late
SARS-CoV-2 infection

« Antibody responses to a Spike S1 epitope, which may interfere with furin-mediated cleavage

-« Epitopes as potential biomarkers able to discriminate severe from mild COVID-19 disease courses

 Further validation of suitability as serological markers needed (e.g. larger patient cohorts)

Schwarz T., Heiss K., et al., (2021) Front. Immunol. 12:629185.
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Pathogen proteins Sera or purified antibodies Control Antibody profiles
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Vaccine development & monitoring
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Biomarker discovery & epitope mapping
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Appendix

Workflow for statistical analysis

Background-corrected median intensities
4,883 peptides

® Data pre-processing:

a) Establish cutoff (intensity values < 500 FU set to 0)
b) Remove peptides with intensity value = 0 FU in all samples
c) Remove peptides with intensity value = 0 FU in all infected individuals

Longitudinal analysis /\ Mild vs. Severe symptoms

N'_a_ljye Inff:t_:_tﬂd Nq_iye Infected .
) *‘"‘sz” ¥ N ¥ a":“1!” .*‘WF
Week 1 3 10 Mild Severe
1,905 IgG peptides 2,054 1gG peptides
1,775 IgA peptides 1,830 IgA peptides
v v

Variance stabilization &
normalization

}

LIMMA FDR p < 0.10

FU=Fluorescence intensity units



