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Supplemental Table 1. Subject characteristics and number of samples used in sequencing 

assays. Summary of enrolled subject demographics including healthy controls, CC, MS, PS, and 

CS subjects. Count of each sample, including different timepoints taken from each subject, used 

for each profiling assay. 

 

Supplemental Table 2. Subject serology and PCR results on days when PBMCs were 

collected for assay analysis. Serology testing was performed for IgG against the SARS-CoV-2 

spike protein on each day of PBMC collection. Collection days relative to study enrollment with 

sequencing profiling specified for each subject. 

 

Supplemental Figure 1. (A) Differentially accessible peaks clustered by fuzzy c-means clustering 

with n=12. Membership indicates similarity of a peak to the centroid of that cluster. (B) 

Differential gene expression from bulk RNA-seq comparing uninfected CC subjects vs. healthy 

controls (left), MS subjects vs. healthy controls (middle), and PS subjects vs. healthy controls 

(right). Only samples from the early (IgG-) timepoint were used. Significance is defined as 

adjusted p < 0.05 and absolute LFC > 1. (C) Heatmap of accessible chromatin peaks in 

seronegative MS and PS subjects. Significant peak (n=443) accessibility for subject. Severity 

annotation: purple = MS, pink = PS. Batch annotation: pink = batch 1, purple = batch 2, blue = 

batch 3. Sex annotation: pink = female, purple = male. (D) ATAC-PCR enrichment of PS-specific 

markers LGALS17A and DEFA4 relative to internal control AK5. ATAC-seq libraries from 

seronegative MS (n=7) and PS (n=7) subjects were used as input. *p < 0.05. (E) Bivariate genome 

footprinting analysis comparing transcription factor motif flanking accessibility and footprint 

depth in seronegative MS subjects to healthy controls. (F) Bivariate genome footprinting analysis 
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comparing transcription factor motif flanking accessibility and footprint depth in seronegative PS 

subjects to healthy controls. 

 

Supplemental Figure 2. (A) Relative abundance of cell types represented in scATAC-seq cell 

atlas for each subject cohort split into IgG- and IgG+ timepoints. (B) ATAC-seq fragment size for 

each single-cell library. (C) Normalized insertion profile for each single-cell ATAC-seq library. 

(D) Distribution of TSS enrichment for cells in each single-cell ATAC-seq library. (E) Distribution 

of the log10(number of fragments) for cells in each single-cell ATAC-seq library. (F) UMAP 

representation of merged scATAC-seq cell atlas colored by subject cohort (left) and Seurat cluster 

(right). (G) UMAP heatmap of marker gene expression for major cell types represented in 

scATAC-seq after CCA label transfer from paired scRNA-seq datasets. 

 

Supplemental Figure 3. (A) Single-cell gene expression libraries prepared from each subject 

cohort. (B) Distribution of the number of genes represented in cells from each scRNA-seq library. 

Cells with > 2500 genes detected were removed from analysis. (C) Distribution of the number of 

unique molecular identifier (UMI) counts in cells from each scRNA-seq library. (D) Distribution 

of the percentage of mitochondrial reads in cells from each scRNA-seq library. Cells with > 5% 

of reads mapping to the mitochondrial genome were removed from analysis. (E) Cell type marker 

gene expression for profiled PBMCs. Column z-scores represent gene expression. Selected marker 

genes labeled for each cell type. 

 

Supplemental Figure 4. (A-B) Supervised trajectory analysis using CD4+ naive T cells (A) and 

natural killer (NK) cells (B) collected from both MS and PS subjects. Differential transcription 
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factor motif enrichment, chromatin accessibility, and gene expression were correlated with 

seroconversion. (C) Differentially accessible genes identified using gene activity score estimation 

correlated with seroconversion in CD4+ mature T cells, CD8+ T cells, CD14+ monocytes, CD4+ 

naïve T cells, and NK cells (left to right). 

 

Supplemental Figure 5. (A) UMAP representation of all cells collected from MS and PS subjects 

at early, mid, and late timepoints. (B) Differentially accessible peaksets identified in each major 

PBMC type at early vs. late timepoints (top MA plot) or associated with seroconversion (bottom 

heatmap). Left: CD4+ naïve T cells; Right: NK cells. (C) PS-specific transcription factor motif 

footprint occupancy was enriched in B cells, plasmablasts, NK cells, and pDCs. (D) Distribution 

of activator motif chromVAR accessibility deviation scores for each cell type collected from MS 

and PS subjects at all timepoints. (E) Activator motif accessibility heatmaps overlaid onto UMAPs 

of all cells collected from MS and PS subjects. (F) DORC gene activity (left) and gene expression 

(right) for 1109 loci plotted for each cell type. Labeled DORC genes are known to be regulated by 

a super-enhancer. (G) DORC genes regulated by super-enhancers have increased accessibility in 

CD14+ monocytes and other myeloid cells, including dendritic cells (DCs) and CD16+ monocytes. 

Peak-to-gene linkages are plotted with a correlation cutoff of 0.5. 

 

Supplemental Figure 6. (A) Differential gene expression between CD14+ monocytes collected 

from seropositive MS, PS, and CS subjects. K-means clustering (k=5) plotted as row annotation. 

(B) Gene set enrichment analysis applied to clusters 1 and 3 which correspond to CD14+ 

monocytes from CS subjects. Red line indicates p = 0.05. (C) Supervised trajectory analysis using 

CD14+ monocytes collected from seropositive MS, PS, and CS subjects. Differential transcription 
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factor motif enrichment, chromatin accessibility, and gene activity were associated with disease 

severity. (D) Percentage of cells in each scATAC-seq cluster from either MS or PS subjects. (E) 

Transcription factor motif accessibility of regulons identified using SCENIC represented as z-

scores and overlaid on a UMAP representation of all CD14+ monocytes from MS and PS subjects. 

(F) scRNA-seq UMAP colored by Monocle 3 cell cluster partition. Partitions 2 (seronegative MS) 

and 3 (seronegative PS) are of interest. (G) Differential gene expression between partitions 2 and 

3 plotted as percentage of cells expressing each gene and the log(mean + 0.1) gene expression. 

The top 25 markers for each partition are shown. (H) Schematic summary of a theory that CD14+ 

monocytes undergo chromatin remodeling prior to seroconversion, leading to downstream gene 

expression that impacts adaptive immunity and symptom severity. 
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