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Supplemental Figure 6

Gene expression
Cluster 1
A MS =P PS g==p CS B -
- innate immune response
chr19:EIFIK
response to interferon—gamma
type | interferon

— chr12:CDKN1B

chr11:REXO2 ’
< ShrasANUTS defense response to virus
.Cz:::gs:g"ﬁ antigen processing MHC class |
- chra.Caortas Innate Immune System
—— chr19:PTGIR
—_— Eh’ 'H3 ER-Phagosome pathway
_C-:mmRNPs‘ o
c:HBCDIPT dendritic cell migration
~<C Eha1 Sumos Fc receptor signaling
w6 TAPT . . .
s LMANZ Antiviral IFN-stimulation genes
chr2:VRK2
chr! zf;gm T cell receptor signaling
chr
chr3:DTX3L IL-1-mediated signaling
15:1QGAP1 i
L OGA Abnormal blood tissues
r19:C190r138
w6:STX11 neutrophil degranulation
< il Host MAPK signaling - corona viruses

1SG15-protein conjugation

5.
AV Cluster 3

r12:PAZG4 leukocyte activation

i s

r19:PPP2RIA
1.UcP2 immune effecter process
— Chr6TMEM14C
— chr1:CEP350 Iytic vacuole
— chrZ:INSIG1 MHC class |l antigen presentation
antigen processing MHC class ||
— chaTFRG
myeloid leukocyte activation
—— chr10:SRGN i
v Si6:FHOD! leukocyte mediated immunity
= chei2UBC . o
.\c:':‘m(a beta-N-acetylhexosaminidase activity
chr
hr10:RSU1 F mma R-medi: h, i
bar =C Shrig asn C gal a ediated phagocyiosis
m viral process
M2 — chr17:LGALS3BP leukocyte degranulation
3 — cha:TRIM14
l : S HEXA response to cytokine
s response to stress

GenelntegrationMatrix o] 5 10 15 20
—log10(adjusted p value)

-1.5 1.5
TF enrichment Chromatin accessibility Gene accessibility
MS4—>PS4—>CS MS =P PS =P CS MS @==p PS G==Pp CS
c i = = : m: Sai, et

— chriSAGBLT
- chr17:10C729683
Sresanss |- chi5:CD74
-\_mnz :122710428_122710828 - chrig.JUNB
chrg:103251192_103251692 E - chr17MIR5047
chr12:68758884_68759384
chr1g: 12900734 12901234

t-holder for this prep
;n perpetuity. Itis i

|- chr7-CNTNAP2
|- chri:CSMD2
|- chr17:RBFOX3

bioRxiv pre
(which was not

chi7:AUTS2

LFd, 323 7c:'?ZAYsl;g?MGZD
187_341 = X - chr

NSG00000205187 345 o, |- ch2AGAPT

- - chr10:126030261 =

| chr2:ALK
|- chr16:RBFOX1

=
|- chri2MIRs268

|- chr22-L ARGE 1

|- chr1 KAZN

I chr17:A1C2

- chr20 MACROD2
|- chr7.0PP6

- cthMlmzat

Y038

- chi2an

J—chml SCAM
chr11:SHANK2
éc:t‘KCNIFJ
chr2.CTNNA2
chr1:PRDM16
chr11:.LRRC4C
chr20:.COH4
= chr1:DAB1
T = == chr7:SDK1
MotifMatrix PeakMatrix GeneScoreMatrix
. ] . [
-15 15 -15 15 -15 15
D 1.00 1
F 104
0.751 2 partition
= xE 1
< o 51 {
© 0.50 1 o W 2
@ < \
a > L1 A 3
Solt ™y h
0.251 07 : 4
4 ) 5
.00 7™ 5 :
bt N ("J V I‘- DO
5 8 83 8 8 65 8 . . . .
-5 0 5 10
B ws [ ps UMAP 1
el e coona vy e o v
x % A .
G :
®
L]
L]
1]
°
L]
L]
percentage
® 025
e st O a8 o et
Mottt £IRF7_635 MotV - ZKLF3_184 Mot - £KLFE_165 ® 0.50
® 075
® 1.00

rorsm—ry

Gene

log(mean + 0.1)
3

AP Conensan 1 [T e—
UMAP of herasveL 51 colorsa By UMAP of eratveL 51 colorsd by
oM £ POUZF2_ 808 Mot 23PI_322

[remr—

[rrer— [FreT— [rrrs—

|

7 9
Partition

CD14+ Monocytes Adaptive Inmune Cells

EXPOSURE SYMPTOM SEVERITY



https://doi.org/10.1101/2020.12.04.412155
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2020.12.04.412155; this version posted December 5, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

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 1gG 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 1gG- 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 sScRNA-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 sScRNA-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+

naive 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+ naive 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 sSCATAC-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.



