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Lung Atlas (Braga) AT1

Pre-Cellbender data

Lung Atlas (Braga) AT2

Pre-Cellbender data

> ; B 3 f;::,i. . -
] . ?’:ﬂ.. : ..-'):‘)‘.
o
-‘%&,\ -
‘-

PRy

%

UMAP 1

Pre-Cellbender data

SFTPA2

b Lung Atlas (Muus) AT1
Post-Cellbender data Pre-Cellbender data Post-Cellbender data
L} .
-.%
' f B N &
L] VR Score o I} Score
3 5 (truncated) < o (truncated)
X 1.0 = o 1.0
é Zs 3 08 2 s 08
0.6 0.6
0.4 0.4
0.2 0.2
0.0 0.0
UMAP 1 UMAP 1 UMAP 1
d Lung Atlas (Muus) AT2
Post-Cellbender data Pre-Cellbender data Post-Cellbender data
[aV]
Score o Score
(truncated) < (truncated)
1.0 2 1.0
08 > 0.8
0.6 06
0.4 04
0.2 0.2
0.0 0.0
UMAP 1 UMAP 1 UMAP 1
Post-Cellbender data f Pre-Cellbender Post-Cellbender
SFTPA2 1 1
21 b @ 100%
ni3lo0o0@e {o0@e |®:d%
o) ® 60%
o 41 E ® 40%
E o 20%
c 57 1
% 64 ] Cellbender
© i log counts
= 71 ° . ° 3
8- i 2
1
9- .
0
IRV ISP AN
Lok &S Lo &S
Counts
(truncated)
5
4
3
2
1
0



https://doi.org/10.1101/2021.02.25.430130
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.02.25.430130; this version posted February 25, 2021. 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(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.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-ND 4.0 International license.

Supplemental Fig. 3

a
® D1 ® D10
® D2 © D11
D3_S1 D12_S1
D3_S2 D12_S2
® D3_S3 D12_S3
® D4 © D12_S4
® D5 ® D12_S5
® D6 D13
D7 D14
D8_S1 D15
® D8_S2 D16
® D8_S3 D17
[\
o
<
=
=)
UMAP1
b Sample batch effects c Method batch effects
16,000 16000 M Cryo
W Fresh
B Nuclei
12,000 12000
2
g |
ks |
— 8000 | | 8000
5 |
g0y
=} »n I
b4
-0
4000 4000
Egnpt
il 1
° lll I !!Ili els.- o IIIII.--_
12 3 4 5 6 7 8 9101112131415 16 17 18 19 20 12 3 4 5 6 7 8 910111213 141516 17 18 19 20

Cluster Cluster


https://doi.org/10.1101/2021.02.25.430130
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.02.25.430130; this version posted February 25, 2021. 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(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.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-ND 4.0 International license.

a Epithelial
©® KRT8+ PATS/ADI/DATPs
. ® AT1 Pl ciliated

Endothelial AT2 K R

Capillary Aerocytes o Secretory - R )

. ~ bd

© Capilary 1 Mesothelial Lymphoid

Capillary2 ® Epithelial :
® Artery EC b © Plasma cells PRDM1/BLIMP 1hi

Vein EC Ciliated o Bcells

© Plasma cells PRDM1/BLIMP lint

® Mixed populations
Pop Plasmablasts

NK cells
Mesothelial © NK/NKT cells
. ® Doublets CD4+ T/ CD8+ T/ NK cells
Fibroblasts CD8+ T cells

©® Myofibroblast
Fibroblast _~

® CD4+T cells metabolically active
® CD4+Treg

N/ @ doublets T+endothelial
© Proliferafiv

Myeloid
doublets T+endothelial/macrophages
® Macrophage metabolically active
Macrophage VCANhi FCN1hi

A}
2\
\—

Pericytes & ~- h . .
B Sonmmes /
s © Lymphatic EC ® Inflammatory monocytes CD14hiCD16hi
=) Mast ® Macrophage PPARGhi CD5Lhi
® RBC
UMAP1 ® Doublets
C
Slyper et al. Muus et al. Braga et al.
i 8 oy [ Fibroblasts/
AT1 - \ X = Mesenchyme
" fibroblasts
ﬂ? ' i Smooth
AT2 8 muscle
—
Epithelial ) A Pericytes
- g - L@ I # -
Basal A o Endothelial
" 3
Secretory B . Mesothelium
e e Gl
Cilliated i

Supplemental Fig. 4

b General immune cells

Myeloid cells
4
i 3
[ 3
o 2
<
s 2
=} 1
1
0
T |lo
C1QA MRC1  HLA-DPB1
C1QB CD163 LYZ
Cc10C  MARCO
T/NK cells B/ Plasma cells
3
3
o 2
% 2
s e
o} 1
1
o 0
TRAC CD3G GZMA CDBA CD19  MZB1  JCHAIN
TRBC1 CD3E GZMB CD8B MS4A1 CD79B
TRBC2 CD3D GZMH KLRC1
TRDC CTLA4 GZMK NKG7 Mast cells
TRGC2 KLRB1 GZMM GNLY °
PFR1
4
N
o 3
<
= >
1
0
UMAP1
CPA3
Slyper et al. Muus et al. Braga et al.

T & E & B &

B

T



https://doi.org/10.1101/2021.02.25.430130
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.02.25.430130; this version posted February 25, 2021. 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-ND 4.0 International license.

T+ NK cells

mean log(Expression)

Myeloid cells

-15 0 1.5
mean log(Expression)

B plasma

wTse
o1
SEC2D
aios
POKI
VoPP1
FORLS
Pt
loHA1
MTNDS
wrco2
MTADS
NTATPS
NTND2
103
RASGEF13
wrov
MrCo1
INogD
MEADY
NGOt
SLo2sAs
Mgt
WTADS
MTRNR2LI2
DHR
MTNDAL
FPTHI20e
loHe4

CAMKID
PACS

12 3 4

mean log(Expression)

Endothelial

RNET44B
i

PRICE
F Nostriv
yeed

O

mean log(Expression)

Supplemental Fig. 4

12345678

-2 0 2
mean log(Expression)

MT-ND2
MT-CO2
MT-ND3
MT-CO1
MT-ND1
MT-CYB
MT-ATPE
MT-CO3

MTRNR2L12
DHFR

MT-ND4L
AC105402.3

MAPK10
ARHGEF26
LAMA3
NCKAPS

DST
AC027288.3
MAP2

RAB11FIP1
SCEL
CCDC85A
KHDRBS2

Fibroblast

12345617

-2 0 2
mean log(Expression)


https://doi.org/10.1101/2021.02.25.430130
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.02.25.430130; this version posted February 25, 2021. 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-ND 4.0 International license.

Lymphatics Vein
2s as
e 25
50 o]
o % 20
o 2
o o » - g
< 8
> 10 1s -
]
10
os os
os
- o0
00
GJAS ENPP2 ATP1A1 TFF3 EFEMP1 SGCE CPE RGS5 ADGRG6
CXCL12 SERPINE2 EFNB2 MMRN1  FABP5 MAP1B PTGDS  SRPX VCAM1
SRGN CTNNALT  BMX PDPN OAF GGTA1P PRSS23  PLAT RSPO3
MGP SOX17 F2R ANXA2 CCDC80 SNCG VWF ABI3BP PRCP
F8 LTBP4 CLDN10 IGFBP7 ~ MRC1 LIMS1 c7 CCL23 PTPRB
ARGLUT FBLNS IDO1 IGF1 ARL4A GYPC CLU LIFR RNASE1
SRP14 SRPX THSD7A PROX1 PPP1R2 RARRES2 PLATA CYP1B1 MGP
HEY1 TSPAN2 CXCL2 HSPB1 CHRDL1 OXD8 IL1R1 FTH1 TIMP1
IGFBP3 L33 VEGFA RGS16 PDLIM4 GPM6A NNMT SLCO2A1  IGFBP7
IFITM2 CLEC3B FAM107A CD9 FABP4 STMN1 PTGIS SELP NCOA7

Before imputation After imputation

LI e LA
L1 N
ettty Xl . &
e ddd]l] s Osss
| IS I W N
Caplary nermecinte” Clea b

Bronchial Vessel 1
(HCLA)

N

Bronchial Vessel 2 1®
(HCLA) |

Lymphatic (HCLA)

Artery (HCLA)

Vein (HCLA)

Cell population

2 (HCLA)

??Egﬁ)lntermediate‘allj l l ) l B 3|~L—$$-L—+i-£
Capillary (HCLA) 'a|.$.._!—.$.-i-$4>-7. bl_gé__LA_A_ALt
prere b dd e ey L Pldoay
EC systemic-

A4 Xl lAasaOan
ot ). . Heldbo oo
Ll e b
1324488 |obodomn
1244248 oo bboon

venous (ECA)

EC Aerocyte (ECA)

EC general capillary
(ECA)

EC arterial (ECA)

EC pulmonary-
venous (ECA)

EC lymphatic (ECA)

g

Experimental method per cluster

Sample per cluster

T+ NKcells

100 M Cryo
I Fresh
80

I Nuclei

Endothelial
o 8 & 8 8 8
IE

W Cryo
I Fresh
M Nuclei

o) ¢ o 5
? QN o>
S8 S& &
RO S &
& & o8
& s
& &

1 2 3 4 5 6 7 1 2 3 4 5 6 7
Cluster no. Cluster no.
KRT8/PATS
©IPBLPs *Other P63 KRT5
109 104 4.

[\ *7 [ *] i

% of o % o 1

s =

= S 1
10 _

T
-10 5 0 5 10

Airway cells

KRT5

Iog(TP10K+1)

2
1
0

B+ plasma
N & @2 ® B
o 8 &3 8 8 8
%

R N P Y S IV S
S F s S F ¥ & §F &
& & R FF & & £ & L & ¥

< & Nl S <& & ¥ S
& & & & & <
N L & S
& &
mCryo
ol Bl
W Nuclei
—_—

¢ g vy
RN AN
6§$ $§§ @y
& @ &
S N
& &

Supplemental Fig. 4

WD1  mDI0
D2 EDM
WD31 WD
WD32  DI22
WD33 D123
" D124
WD5 WDI25
D6 WDI3
D7 WD
D81 W DI5
D82 W D16
D83 D17

w5
D6

w7
D81
D82 WDI6
D83 MWDI7


https://doi.org/10.1101/2021.02.25.430130
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.02.25.430130; this version posted February 25, 2021. 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-ND 4.0 International license.

Supplemental Fig. 5
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COVID-19

COVID-19

negative

positive

Supplemental Fig. 9

Patient Tissues processed for spatial analysis Processed for | Organ failure | S/s to

sn/scRNA-Seq death

No | Broad ID ‘ Race |Ethnicity ISex I Age CTA WTA Protein (days)
D22 | 04-P718490 | White Not Hispanic/ Latino | M | 50-55 | Parenchyma Parenchyma Parenchyma No Multi-organ 3
D23 | 04-P939373 | Black/ AA | Not Hispanic/ Latino | F | 75-80 | Parenchyma Parenchyma Parenchyma No Heart 0
D24 | 04-P978210 | White Not Hispanic/ Latino | M | 50-565 | Parenchyma Parenchyma Parenchyma No Multi-organ 5]
D18 | 04-P373577 | Black/ AA - F | 65-70 | Lung-LUL Lung-LUL, -RUL Lung-LUL No Lung 15
D19 | 04-P433472 | Other Hispanic/ Latino M | 55-60 | Lung-LUL Lung-LUL, -LLL Lung-LUL No Lung 6
D20 | 04-P478538 | White - F | 65-70 | Lung-LUL, trachea | Lung-LUL, heart-LV | Lung-LUL No Lung, heart 1
D21 | 04-P541935 - Hispanic/ Latino M | 55-60 | Lung-LUL Lung-LUL Lung-LUL No Lung 2
D8 | 04-P006354 | Black/ AA | Hispanic/ Latino M | 65-70 | Lung-LUL Lung-LUL Lung-LUL Yes Lung, kidney 23
D9 | 04-P024506 | Black/ AA | Not Hispanic/ Latino | F | 50-55 | Lung-LUL Lung-LUL Lung-LUL No Lung 7
D10 | 04-P054921 | White Not Hispanic/ Latino | M | 50-55 | Lung-LUL Lung-LUL Lung-LUL Yes Multi-organ 8
D11| 04-P079042 | White - M | 75-80 | Lung-LUL Lung-LUL Lung-LUL Yes Lung, kidney 7
D12 | 04-P103142 | White Not Hispanic/ Latino | M | 40-45 | Lung-LUL Lung-LUL Lung-LUL Yes Multi-organ 22



https://doi.org/10.1101/2021.02.25.430130
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.02.25.430130; this version posted February 25, 2021. 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-ND 4.0 International license.

Supplemental Fig. 10
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Supplemental Fig. 14
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Supplemental Fig. 16
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