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Cross-sectional, comparative design
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Comparative landscape of immune response in PBMCs of COVID-19 patients
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Comparative landscape of immune response in monocytes of COVID-19 patients
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Defining specific features of monocyte changes in severe COVID-19
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Trajectory analysis: Mild = Severe
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Validation using DEGs from postmortem lung tissue of COVID-19 patients

Gene sets from trajectory analysis in Fig. 5C
Gene sets from classical monocyte clusters in Fig. 4B
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Summary (1)
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Objectives of this study
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Longitudinal immune landscape of BAL fluid cells
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Longitudinal immune landscape of macrophages of BAL fluid cells
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Trajectory from infiltrating monocyte 2> M1 macrophage
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Trajectory from infiltrating monocyte 2 M2 macrophage
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Summary (2)

We have used a longitudinal approach along with the natural disease course of SARS-CoV-2 infection.

Among macrophages—the major population of BAL fluid cells, we identified 10 different subpopulations that
exhibited relative proportion changes from 0 to 5 dpi.

The predominant dynamic changes of the transcriptome involved monocyte-derived infiltrating macrophages
and differentiated M1/M2 macrophages, especially at 2 dpi.

We also observed distinctive and stepwise differentiation from monocyte-derived infiltrating macrophages
toward M1 or M2 macrophages.

Lee JS et al., Nat Commun. 2021
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I Corticosteroid @ critical COVID-19

Longitudinal cohort
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I Corticosteroid @ critical COVID-19

Cohort 2: Aggravating vs. Improving

Ligand-receptor interaction
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I Corticosteroid @ critical COVID-19

Cohort 3: Corticosteroid @ critical COVID-19
— Before and Day 1, 4,..

tSNE_2

Sample tSNE for CM+IM

I| 1”\

IR

GENOME INSIGHT

50

Down-regulated DEGs
(n=287, Log2FC < -0.25, P4y < 0.05)

Interferon Gamma Response
Interferon Alpha Response
TNF-alpha Signaling via NF-kB

HALLMARK pathways

Inflammatory Response
Allograft Rejection
Complement

KRAS Signaling Up
IL-6/JAK/STAT3 Signaling
Apoptosis

IL-2/STATS5 Signaling
Hypoxia

UV Response Up
Coagulation

G2-M Checkpoint
Cholesterol Homeostasis

0.001 1E-23 1E43 1E-63 1E-83

Padi

Jeong HW, Lee JS, Koh JH, et al., in revision

SCIENCE IMMUNOLOGY | RESEARCH ARTICLE

CORONAVIRUS

Immunophenotyping of COVID-19 and influenza

highlights the role of type l interferons in development

of severe COVID-19

Jeong Seok Lee'*, Seongwan Park?*, Hye Won Jeong®*, Jin Young Ahn**, Seong Jin Choi',
Hoyoung Lee', Baekgyu Choi?, Su Kyung Nam?, Moa Sa'?, Ji-Soo Kwon'%, Su Jin Jeong®,

Heung Kyu Lee"*, Sung Ho Park’, Su-Hyung Park', Jun Yong Choi*', Sung-Han Kim®*,
1,5t

Inkyung Jung?*, Eui-Cheol Shin

Copyright © 2020

The Authors, some
rights reserved;
exclusive licensee
American Association
for the Advancement
of Science. No claim to
original U.S. Government
Works. Distributed
under a Creative
Commons Attribution
License 4.0 (CCBY).

COVID-19: TNF, IL-1
Severe COVID-19: TNF, IL-1 +Type 1 IFN

Single-cell
RNA sequencing

Global impact
across all cell types

7|

Transcriptional
signatures:
CD8* T cells
Monocytes

3

% : Mild
COoVvID-19
\ "]
Tk
TNF/IL-1 inflammation
Severe
COVvID-19
i'[ e U el |
7 '1,‘\ «’\\‘
3 @ )

Hyper-inflammation
q TNF/IL-1 + type | interferons )

= Anti-inflammatory target?

KAIST




Corticosteroid @ critical COVID-19

Cohort 3: Steroid user — Before and Day 1, 4,..
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Corticosteroid @ critical COVID-19

Cohort 3: Steroid user — Before and Day 1, 4,..
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I Corticosteroid @ critical COVID-19

Cohort 3: Steroid user — Before and Day 1, 4,..
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I Corticosteroid @ critical COVID-19

Cohort 3: Steroid user — Before and Day 1, 4,..
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Corticosteroid @ critical COVID-19: Summary

Corticosteroid treatment suppresses lupus-like dysregulated interferon responses in monocytes by down-
regulating STAT1 in patients with critical COVID-19.

Our current study provides insights into the mechanisms underlying aggravation and improvement of COVID-19
and the effects of corticosteroid treatment.
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Part Ill. The impact of other immuno-suppressive agents (animal study)
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Immunosuppression @ SKG ILD model

SKG model
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I Immunosuppression @ SKG ILD model
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Immunosuppression @ SKG ILD model

No zymosan A

Zymosan A + Methotrexate
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I Immunosuppression @ SKG ILD model

Immune cells
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I Immunosuppression @ SKG ILD model

Immune cells
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I Immunosuppression @ SKG ILD model

STRING analysis of up-regulated genes of alveolar macrophage compared with SKG mice without ZyA injection
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I Immunosuppression @ SKG ILD model
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I Immunosuppression @ SKG ILD model

Alveolar epithelial cell
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I Immunosuppression @ SKG ILD model

Alveolar epithelial cell
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Immunosuppression @ SKG ILD model

In an animal model of rheumatoid arthritis-associated interstitial lung disease using SKG mice,
methotrexate administration worsened pneumonitis associated with decreased regenerative capacity of
type 2 alveolar cells.
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