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SUPPLEMENTAL FIGURE LEGENDS 

Figure S1 (referring to Figure 1) 

A: Schematic of experimental approach. Stated are the sample numbers from each cohort 

(COVID-19, HAP and HCs) before and after quality control, for every cytometry panel and in 

case of COVID-19 for every severity grade per TP. 

B: UMAPs showing the total CD45pos compartment of combined samples. Individual plots are 

overlaid with the expression of included markers. 1000 cells were subsetted from every 

sample from each cohort. 

C: Heatmap depicting median expression of various markers in FlowSOM-derived main 

population clusters. 

D: Box plots depicting median frequencies and 25th and 75th percentile of FlowSOM-

generated immune cell cluster. Significant p values are depicted using an asterisk (* = p < 

0.05, ** = p < 0.01 and *** = p < 0.001, Mann-Whitney test, BH correction). 

E: Principle Component (PC) analysis of the total immune compartment based on the markers 

used in the surface panel and stratified by the sample origin. 

F: Principle Component (PC) analysis of the total immune compartment based on the markers 

used in the surface panel and stratified by sex. 

G: Principle Component (PC) analysis of the total immune compartment based on the markers 

used in the surface panel and stratified by age. 

Figure S2 (referring to Figure 2) 

A: UMAPs showing the total T cell compartment of combined samples. Individual plots are 

overlaid with the expression of included markers. 1000 cells were subsetted from every 

sample from each cohort. 

B:  Heatmap depicting median expression of relevant markers in FlowSOM-derived T cell 

clusters. 

C: Median expression of PD-1 within indicated FlowSOM-generated T cell subsets of HCs 

shown in grey and of mild and severe COVID-19 patients across TPs 1-5 shown in red. 

D: Box plots depicting median frequency and 25th and 75th percentile of CTLA-4 positive 

CD4+ EM T cells of HCs, COVID-19m and COVID-19s patients. Data from all TPs were 



pooled. Significant p values are depicted using an asterisk (* = p < 0.05, Mann-Whitney test, 

BH correction). 

E-J: Box plots depicting median frequency and 25th and 75th percentile of cytokine positive 

cells in indicated FlowSOM-generated T and NK cell subsets of HCs, COVID-19m and 

COVID-19s patients. Data from all TPs were pooled. Significant p values are depicted using 

an asterisk (* = p < 0.05, ** = p < 0.01, *** = p < 0.001 and **** = p < 0.0001, Mann-Whitney 

test, BH correction). 

K: Box plots depicting frequency and 25th and 75th percentile of GM-CSF positive T cell 

subsets of HCs, COVID-19m and COVID-19s patients. Data from all TPs were pooled. 

Significant p values are depicted using an asterisk (* = p < 0.05, ** = p < 0.01 and *** = p < 

0.001, Mann-Whitney test, BH correction). 

L: Median frequency of GM-CSF positive cells within indicated FlowSOM-generated T cell 

subsets of HCs shown in grey and of COVID-19m and COVID-19s patients across TPs 1-5 

shown in red. 

M: Expression levels of CSF2 (GM-CSF) in indicated cell subsets of COVID-19 patients 

measured by scRNA-seq. 

N: Expression levels of indicated genes in CSF2 (GM-CSF) high and low CD4+ T cells of 

COVID-19 patients measured by scRNA-seq. 

Figure S3 (referring to Figure 3) 

A: UMAPs showing the total NK cell compartment of combined samples. Individual plots are 

overlaid with the expression of included markers. 1000 cells were subsetted from every 

sample from each cohort. 

B:  UMAPs showing the total monocyte and DC compartment of combined samples. Individual 

plots are overlaid with the expression of included markers. 1000 cells were subsetted from 

every sample from each cohort. 

C: Box plots depicting median expression and 25th and 75th percentile of CD95 in indicated 

FlowSOM-generated DC subsets. Data from TP 1 and 2 were pooled. Significant p values are 

depicted using an asterisk (* = p < 0.05, ** = p < 0.01, *** = p < 0.001 and **** = p < 0.0001, 

Mann-Whitney test, BH correction). 

D: Median expression of CD95 within indicated cell subsets of HCs shown in grey and of 

COVID-19m and COVID-19s patients across TPs 1-5 shown in red. 



E: Box plots depicting median expression and 25th and 75th percentile of CCR2 in FlowSOM-

generated cDC2 subset after R848 restimulation. Data from all TPs were pooled. Significant 

p values are depicted using an asterisk (* = p < 0.05 and ** = p < 0.01, Mann-Whitney test, 

BH correction). 

F: Box plots depicting median expression and 25th and 75th percentile of CCR2 in FlowSOM-

generated monocyte subsets, combined for TP 1 and 2 (left panel) or displayed for every 

individual TP (right panel). Significant p values are depicted using an asterisk (* = p < 0.05, ** 

= p < 0.01 and **** = p < 0.0001, Mann-Whitney test, BH correction). 

G: Correlation between IFN-α serum protein level against the severity grade of COVID-19 

patients. All TPs were pooled. 

Figure S4 (referring to Figure 4) 

A: Box plots depicting median expression and 25th and 75th percentile of HLA-DR (left panel) 

and CD86 (right panel) in indicated FlowSOM-generated monocyte or DC subsets. Data from 

TP 1 and 2 were pooled. Significant p values are depicted using an asterisk (* = p < 0.05, ** 

= p < 0.01, *** = p < 0.001 and **** = p < 0.0001, Mann-Whitney test, BH correction). 

B: Median expression of CD86 within cDC2s (left panel) or intermediate monocytes (right 

panel). Boxplot of HCs shown in grey, HAP in blue and COVID-19m and COVID-19s patients 

shown in red across TPs 1-5. 

C: Correlation between median expression of HLA-DR in classical monocytes (TP 1 and 2 

pooled) against the severity grade of COVID-19 patients.  

D: Correlation between median expression of CD86 in classical monocytes (TP 1 and 2 

pooled) against the severity grade of COVID-19 patients. 

Figure S5 (referring to Figure 5) 

A: Box plots depicting median frequency and 25th and 75th percentile of FlowSOM-generated 

T cell subsets. Significant p values are depicted using an asterisk (* = p < 0.05 and ** = p < 

0.01, Mann-Whitney test, BH correction). 

B: Median expression of PD-1 within FlowSOM-generated CD4+ EM T cell subset. Boxplot of 

HCs shown in grey, HAP patients in blue and COVID-19m and COVID-19s patients across 

TPs 1-5 shown in red. 

C: Expression levels of indicated genes in PDCD1 (PD-1) high and low CD4+ T cells of COVID-

19 patients measured by scRNA-seq. 



D: Median expression of CD38 within FlowSOM-generated CD4- CD8- (TCRgd enriched) T cell 

subset. Boxplot of HCs shown in grey, HAP patients in blue and COVID-19m and COVID-19s 

patients across TPs 1-5 shown in red. 

E: Median expression of CD161 within FlowSOM-generated CD4- CD8- (TCRgd enriched) T 

cell subset. Boxplot of HCs shown in grey, HAP patients in blue and COVID-19m and COVID-

19s patients across TPs 1-5 shown in red. 

F: Median expression of CD161 within indicated FlowSOM-generated NK cell subsets. Boxplot 

of HCs shown in grey, HAP patients in blue and COVID-19m and COVID-19s patients across 

TPs 1-5 shown in red. 

G: Median expression of CD95 within indicated FlowSOM-generated NK cell subsets. Boxplot 

of HCs shown in grey, HAP patients in blue and COVID-19m and COVID-19s patients across 

TPs 1-5 shown in red. 

H: Box plots depicting median frequency and 25th and 75th percentile of FlowSOM-generated 

NK cell subsets. Significant p values are depicted using an asterisk (* = p < 0.05, ** = p < 0.01, 

*** = p < 0.001 and **** = p < 0.0001, Mann-Whitney test, BH correction). 

Figure S6 (referring to Figure 6) 

A: Bar graph demonstrates the predicted number of binding peptides from SARS-CoV-2 per 

indicated HLA class I allele which occurred in our study population. 

B: Bar graphs show the number of predicted tightly binding peptides from SARS-CoV-2 per 

indicated HLA class I gene (summarized from both alleles) calculated for each individual study 

patient. The resulting values are further called HLA-A, HLA-B or HLA-C score 50. 

C: Correlation between indicated blood values (TP 1 only) as well as age and BMI against the 

severity grade of COVID-19 patients. 

D: Box plots depicting median counts and 25th and 75th percentile of erythrocytes, platelets, 

leukocytes, lymphocytes, monocytes and granulocytes at TP 1. Significant p values are 

depicted using an asterisk (* = p < 0.05, *** = p < 0.001 and **** = p < 0.0001, Mann-Whitney 

test, BH correction). 

Figure S7 (referring to Figure 7) 

A: Box plots depicting the median frequency and 25th and 75th percentile of ACE2 positive 

cells in indicated FlowSOM-generated T cell subsets. All TPs have been pooled. Significant p 

values are depicted using an asterisk (* = p < 0.05, *** = p < 0.001 and **** = p < 0.0001, 

Mann-Whitney test, BH correction). 



B: Median frequency of ACE2 positive cells within FlowSOM-generated CXCR3+ CCR6+ (Th1 

Th17-enriched) CD4+ T cell subset. Boxplot of HCs shown in grey and COVID-19m and 

COVID-19s patients across TPs 1-5 shown in red. 

C: Complete heatmap depicting the median expression of various markers in FlowSOM-

derived clusters of PMA and ionomycin stimulated (5h) samples. 

D: Representative flow cytometry plot showing ACE2 and isotype staining (x axis) against 

FoxP3 staining (y axis) within the CD4+ T cell compartment of PMA and ionomycin stimulated 

(5h) HC samples. 

E: Box plots depicting the median frequency and 25th and 75th percentile of cytokine positive 

cells in FlowSOM-generated CD4+ ACE2 enriched cluster after PMA and ionomycin 

stimulation (5h). All TPs have been pooled. 


