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Role for T-cells in COMID=:

Why are COVID-19 patients lymphopenic?
No convincing reports of viremia, RNAemia has been reported
Extra-respiratory COVID-19 complications
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Increase in activated T-cells in PBMC fraction during COVID-19
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Lymphopenia and immune hyperresponsiveness
complex interaction between SARS-CoV-2 and the immune
system
that is not fully understood
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Study cohort (acuteRe 4:1:3‘1’* Stiess Syndrome)
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SARS-CoV-2-specifi

COVID-19 ARDS patients have SARS-CoV-2-specific
CD8* T-cells of a mixed phenotype

Frequency of detection lower than CD4* T-cells
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SARS-CoV-2-specifigifceliss OVERVIEW

CD4* CDA4+ CDS8* CDS8*
MP_S MP_CD4_R MP_S MP_CDS8

Weiskopf et al, Sci Imm, 2020

COVID-19 40/45 (89%) 30/42 (71%) 27/45 (60%) 15/41 (37%)

Braun et al, Nature, 2020

COVID-19 15/18 (83%)

Grifoni et al, Cell, 2020

COVID-19 10/10 (100%) 10/10 (100%) 7/10 (70%)
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Cross-reactive T-

SARS-CoV-2-specific T-cells can be detected in 20-

50% of the “pre-pandemic” donors
Grifoni et al, Cell, 2020 - Weiskopf et al, Sci Imm, 2020 - Braun et al, Nature 2020

Cross-reactivity?
Potentially — Braun et al, Nature, 2020, Mateus et al, Science, 2020
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Cross-reactive T-cells®

Seasonal HCoVs likely induce T-cells that cross-react
with SARS-CoV-2

Cross-reactive CD4* T-cells target conserved regions / epitopes



PBMC isolated from SARS recovered individuals 17 years after disease

Stimulated with N peptide pool

H{H]—g

ol A e me me

100
75
50 .
25 |
o

Le bert et al, Nature,2020 . UniversityMedical Center Rotterda




4 .

PP . . 4 : TS faen.
Summary and DiscussSion

What is the role of (cross-reactive) T-cells
in
(prevention of) disease??
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MegaPool (MP) stimd

Method: stimulate PBMC with peptide pools, detect T cell activation

Specific peptide pools used (MegaPools, MPs)
MPs are pools with large numbers of peptides generated by sequential pooling and lyophilization.

Can incorporate overlapping peptides, or predicted or experimentally validated epitopes

Lajolla |Life * Erasmusmc

Institute | Without
FOR IMMUNOLOGY | L)ISEase,
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Activation-Induced

Method: stimulate PBMC with peptide pools, detect T cell activation
Upregulation of activation markers CD69 and CD137 (20h stimulation)
Intracellular detection of IFNy and TNF« (gh stimulation)

Cytokines measured in culture sup with multiplex beads assay (20h stimulation)
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T-cells in absence o

SUMMARY

SARS-CoV-2-apectfic memory T ocella will likely prove cntical for long-term immune
protection against COVID-19. We here aystematically mapped the functional and
phenotypic landocape of SARS-CoV-2-specific T cell regponses in unexposed
indrviduale, exposed family members, and indwviduals with acute or convalezcent
COVID-19. Acute phase SARS-CoV-2-speofic T celle displayed a highly activated
oytotoxic phenotype that correlated with vanous clinical markers of diseaze severity,
whereas convalescent phase SARS-CoV-2-epecific T cells were polyfunctional and
digplayed a stem-like memory phenotype. Importantly, SARS-CoV-2-apeafic T celle
were detectable in antibody-zeronegative exposed family members and convalesoent
indiniduale with a history of asymptomatic and mild COVID-19. Our callective datazet
showsa that SARS-CoV-2 elicite robust, broad and highly functional memory T osll
responges, suggesting that natural exposure or infection may prevent reourrent
epizodes of severs COVID-18. Sekine et al, Cell, 2020
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Programme: Off Road 2016-2017

Project summary

Coronaviruses are endemic in humans and often cause a self-limiting infection with common
cold-like symptoms. Some of the zoonotic high-threat emerging viruses are also
coronaviruses: MERS-coronavirus (CoV) has recently been identified as novel zoonotic agent
and is continuing to spill over to humans. Virus-specific cytotoxic T-cells, considered crucial
for viral clearance, have not yet been detected for human coronaviruses. The overall aim of
this proposal is to detect T-cells specific for endemic- and MERS-CoV and determine whether
these T-cells can be cross-reactive. This will be addressed by probing blood samples from
unigue MERS-CoV-infected patients from the Middle East for endemic coronavirus-specific,
MERS-CoV-specific and cross-reactive T-cells. As a proof of principle, | will develop a mouse
model to prove that endemic coronaviruses can protect from MERS-CoV-related disease.
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