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Supplemental Information

Molecular interaction network generated using STRING v11.0

The protein-protein interaction (PPI) network of 12 human proteins was made using STRING
(version 11.0) (Szklarczyk et al., 2019) to assess potential for molecular and pathway interaction
in SARS-CoV-2 infection. For this network, PPI enrichment p-value is < 1.07'®, with an average
node degree of 3.67. Pink, green, and red edges indicate that proteins are part of a PPI network,
where pink indicates non-enzymatic, non-viral protein-protein interaction, green indicates
protease:substrate interaction, and red indicates viral:cellular interaction. Pink thickness indicates
the strength of data support (confidence). The minimum required interaction score is medium
confidence that is 0.400 (set threshold). STRING generated 22 pink edges (light or dark) with a
confidence score of 0.400 or above and an average local clustering coefficient of 0.562 indicative
of good interaction between selected proteins. The clustering coefficient is a measure of how
nodes are connected in the network. Outside the 12 nodes of the PPI network, IL-6 and SARS-
CoV-2 with its spike protein S1 and S2 domains were added to the illustration. The dashed
yellow edge connecting NOTCH and IL-6 represents gene expression influence, not protein

interaction.

Single-cell (sc)RNA-seq data visualization

Data was visualized using the Interactive View tool of the Lung Cell Atlas
(https://asthma.cellgeni.sanger.ac.uk/), and its associated, published, publicly available dataset
(Vieira Braga et al., 2019).
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Figure S1a. NOTCHI1, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of NOTCHI1 in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCHI in upper airway and parenchymal lung tissue.
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Figure S1b. NOTCH1, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of NOTCH]1 in different cluster of cells; Lower

left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCHI in upper airway and parenchymal lung tissue.
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Figure S2a. NOTCH2, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of NOTCH2 in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCH2 in upper airway and parenchymal lung tissue.
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Figure S2b. NOTCH2, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of NOTCH?2 in different cluster of cells; Lower

left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCH2 in upper airway and parenchymal lung tissue.
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Figure S3a. NOTCH3, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of NOTCH3 in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCH3 in upper airway and parenchymal lung tissue.



Lung atlas others

Lyniiifatic ﬁ%‘

NOTCH3

25 M é‘
5
p o 3 0
i 2 e 15
2 Z
W o z . N
@2 z .
0.5
0.0
25 el
25 0 25 20 = - - -
tSNE_1 1SNE_1
N Lymphatic {
Fibroblasts {
Mesotheliurm
B Mast cells
1.6
Smooth muscle
1.2
o
Lul ® Alrway Endathelial { L.
z
@ Parenchyma A
e o T and NK

Neutrophils {

Luminal_Macrophages {

B cells

Dendritic cells

Figure S3b. NOTCH3, non-epithelium.

Alrway

Parenchyma

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of NOTCH3 in different cluster of cells; Lower

left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCH3 in upper airway and parenchymal lung tissue.
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Figure S4a. NOTCH4, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of NOTCH4 in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCH4 in upper airway and parenchymal lung tissue.
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Figure S4b. NOTCH4, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of NOTCH4 in different cluster of cells; Lower

left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCH4 in upper airway and parenchymal lung tissue.
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Figure S5a. NOTCH2NL, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of NOTCH2NL in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NOTCH2NL in upper airway and parenchymal lung tissue.
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Figure S5b. NOTCH2NL, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of NOTCH2NL in different cluster of cells;
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Lower left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE

plot showing the expression of NOTCH2NL in upper airway and parenchymal lung tissue.
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Figure S6a. DLL]1, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of DLL1 in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of DLL1 in upper airway and parenchymal lung tissue.



1SNE_2

1SNE 2

Lung atlas others

Lyniiifatic ﬁ%‘

DLL1

>

a 25 50

Figure S6b. DLL1, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
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Upper right: t-SNE plot showing the expression of DLL1 in different cluster of cells; Lower left:

Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of DLL1 in upper airway and parenchymal lung tissue.



Lung atlas epithelial DLL3

tSNE_ 2
1SNE_2

-20 -20

Tywe_1_ahwotar
Type 2 abveatar

Gablet 1

® Airmay Goblet2

® Parenchy
Basal 2

Ciizwed 2
Cluly

Cifiaed 1

Airwa
Parendhyma

Figure S7a. DLL3, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of DLL3 in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of DLL3 in upper airway and parenchymal lung tissue.
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Figure S7b. DLL3, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
Upper right: t-SNE plot showing the expression of DLL3 in different cluster of cells; Lower
left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of DLL3 in upper airway and parenchymal lung tissue.
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Figure S8a. DLL4, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of DLL4 in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of DLL4 in upper airway and parenchymal lung tissue.
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Figure S8b. DLL4, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of DLL4 in different cluster of cells; Lower left:

Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of DLL4 in upper airway and parenchymal lung tissue.
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Figure S9a. JAGI1, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of JAG1 in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of JAG1 in upper airway and parenchymal lung tissue.



Lung atlas others

JAG1

50 ol
Lyniiifatic t.. 2
i
o <y
» _JVe, -
25 » 2
L,
i ]
_?
Hd . - &
y . X T e’
s [ ol 5 ;
% -3 % )
@ o - £
4 g Ll
% k. ;
»a
e
LB p
.
25 o
.
- e
<
e
25 0 25 i = - -
tSNE_1 1SNE_1
: Lymphatic {
Fibroblasts {
Mesotheliurm
- Mast cells
R _-
o
Lul ® Alrway Endathelial {
z
@ Parenchyma
o " T and NK
Neutrophils {

Figure S9b. JAG1, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
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Upper right: t-SNE plot showing the expression of JAG1 in different cluster of cells; Lower left:

Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of JAG1 in upper airway and parenchymal lung tissue.
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Figure S10a. JAG2, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of JAG2 in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of JAG2 in upper airway and parenchymal lung tissue.
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Figure S10b. JAG2, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of JAG2 in different cluster of cells; Lower left:

Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of JAG2 in upper airway and parenchymal lung tissue.
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Figure S11a. PSENEN, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of PSENEN in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of PSENEN in upper airway and parenchymal lung tissue.
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Figure S11b. PSENEN, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
Upper right: t-SNE plot showing the expression of PSENEN in different cluster of cells; Lower
left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of PSENEN in upper airway and parenchymal lung tissue.
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Figure S12a. PSEN1, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of PSEN1 in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of PSEN1 in upper airway and parenchymal lung tissue.
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Figure S12b. PSEN1, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of PSENI1 in different cluster of cells; Lower
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left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of PSEN1 in upper airway and parenchymal lung tissue.
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Figure S13a. PSEN2, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of PSEN2 in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of PSEN2 in upper airway and parenchymal lung tissue.
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Figure S13b. PSEN2, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
Upper right: t-SNE plot showing the expression of PSEN2 in different cluster of cells; Lower
left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of PSEN2 in upper airway and parenchymal lung tissue.
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Figure S14a. NCSTN, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of NCSTN in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of NCSTN in upper airway and parenchymal lung tissue.
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Figure S14b. NCSTN, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of NCSTN in different cluster of cells; Lower

left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of NCSTN in upper airway and parenchymal lung tissue.
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Figures S15a. APH1A, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of APH1A in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of APHI1A in upper airway and parenchymal lung tissue.
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Figure S15b. APH1A, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
Upper right: t-SNE plot showing the expression of APHIA in different cluster of cells; Lower
left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of APHIA in upper airway and parenchymal lung tissue.
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40

Figure S16a. APH1B, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of APH1B in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of APH1B in upper airway and parenchymal lung tissue.
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Figure S16b. APH1B, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
Upper right: t-SNE plot showing the expression of APH1B in different cluster of cells; Lower
left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of APH1B in upper airway and parenchymal lung tissue.
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Figure S17a. ACE2, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of ACE2 in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of ACE2 in upper airway and parenchymal lung tissue.
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Figure S17b. ACE2, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
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Upper right: t-SNE plot showing the expression of ACE2 in different cluster of cells; Lower left:

Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of ACE2 in upper airway and parenchymal lung tissue.
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Figure S18a. FURIN, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of FURIN in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of FURIN in upper airway and parenchymal lung tissue.
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Figure S18b. FURIN, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
Upper right: t-SNE plot showing the expression of FURIN in different cluster of cells; Lower
left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of FURIN in upper airway and parenchymal lung tissue.
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Figure S19a. TMPRSS2, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of TMPRSS?2 in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of TMPRSS?2 in upper airway and parenchymal lung tissue.
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Figure S19b. TMPRSS2, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
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Upper right: t-SNE plot showing the expression of TMPRSS2 in different cluster of cells; Lower

left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of TMPRSS2 in upper airway and parenchymal lung tissue.



Lung atlas epithelial ADAM17

Figure S20a. ADAM17, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of ADAMI17 in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of ADAM17 in upper airway and parenchymal lung tissue.



Lung atlas others

Lyniiifatic J

ADAM17

2.5

15
1.0
© s
‘0.0

-25 a 25 50

® Alway
® Parenchyma

Figure S20b. ADAM17, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of ADAM17 in different cluster of cells; Lower

left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of ADAM17 in upper airway and parenchymal lung tissue.
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Figure S21a. ADAM10, lung epithelium.
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Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-

SNE plot showing the expression of ADAMI10 in different cluster of cells; Lower left:

Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of ADAM10 in upper airway and parenchymal lung tissue.
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Figure S21b. ADAM10, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
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Upper right: t-SNE plot showing the expression of ADAMI0 in different cluster of cells; Lower

left: Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of ADAMI10 in upper airway and parenchymal lung tissue.
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Figure S22a. IL6, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of IL6 in different cluster of cells; Lower left: Different cell
types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of IL6 in upper airway and parenchymal lung tissue.
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Figure S22b. IL6, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
Upper right: t-SNE plot showing the expression of IL6 in different cluster of cells; Lower left:
Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of IL6 in upper airway and parenchymal lung tissue.
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Figure S23a. IL6R, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of IL6R in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of IL6R in upper airway and parenchymal lung tissue.
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Figure S23b. IL6R, non-epithelium.

Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;
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Upper right: t-SNE plot showing the expression of IL6R in different cluster of cells; Lower left:

Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of IL6R in upper airway and parenchymal lung tissue.
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Figure S24a. IL6ST, lung epithelium.

Upper left: Displaying unbiased clustering of different cell types in lung tissue; Upper right: t-
SNE plot showing the expression of IL6ST in different cluster of cells; Lower left: Different
cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot showing the

expression of IL6ST in upper airway and parenchymal lung tissue.
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Figure S24b. IL6ST, non-epithelium.
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Upper left: Displaying unbiased clustering of different non-epithelial cell types in lung tissue;

Upper right: t-SNE plot showing the expression of IL6ST in different cluster of cells; Lower left:

Different cell types in upper airway and parenchymal lung tissue; Lower right: t-SNE plot

showing the expression of IL6ST in upper airway and parenchymal lung tissue.
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