An interactive murine single-cell atlas of the lung responses to radiation injury
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Supplementary Figure 1. Single-cell data visualization of the NI and IR lungs and cell type specific
markers identification. UMAP visualization from a 5 NI samples alone (22,378 cells), b 5 NI samples
and 5 IR0y samples from 1 to 5M (one sample per time point) (26,360 cells) and ¢ 5 NI samples and
10 IR176y samples from 1 to 5M (two samples per time point) (54,131 cells). UMAP visualization of Chil3
d, Lamp3 e and Cdh5 f expression in the NI samples and the different time points from 1 to 5 months

after IR1ogy (n =1) and IR176y (N=2).



An interactive murine single-cell atlas of the lung responses to radiation injury

P2

b
® Nlo-a Lamp3

® IRIM_10Gy o=
®IR2ZM_10Gy »n-11 ©
© IR3M_10Gy v-+
P G .®IRAM_10Gy -1
i 0 IRSM_10Gy v
} ; ® IRIM_17Gy -2
® IR2M_17Gy -2 3 e
© IR3M_17Gy v-2
© IRAM_17Gy o=z N\

© IRSM_17Gy v-2 s

UMAP_2
- m

[
UMAR_1 [ 5 10 15
UMAP_1

IRSM 76,

N
N
8
S
N}
o
S
=
=
=

pg2IdD
6quidias
8TUPLD

“n

-~
b o 3
w @ W

£0940;
gdoyy

Ctrl
IR1M_10Gy
IR2M_10Gy

IR3M_10Gy

IR4M_10Gy matrix_21

4
IR5M_10Gy I2

0
IR1M_17Gy -2

-4

IR2M_17Gy
IR3M_17Gy
IRAM_17Gy

IRSM_17Gy

f g

Stat3 (16g)
AT2| - -
/rf7 (43 g) matrix_10
N
0
Stat1 (22g) l N’

ATL| s Xbp1 (40g)

d
y

IR3M_10Gy -

383 &G

o e e rRE
I I 1 U 1]

Pseudotime $ 8338

€ X @ x <



An interactive murine single-cell atlas of the lung responses to radiation injury

=

EMT score

S I O

B o o 0 s
Pmepal B R SR S S S S
Cadm1 “@\Q?’\Q'-"\Q?’&“\QS’
matrix_22
Lamc2 4
=)
tokta2 i Col6a2 .. Col4at _ Col4a2

10 Gy

Expression level

Serpine2. NI 1M2M 3M 4M 5M NI 1M2M 3M 4M 5M NI 1M 2M 3M 4M 5M

gulolbaz Coldai . Colda2

> 3
> > > > > > > > > > E
g @ & & O &6 & & O O O : B £
=3 o o o o ~ ~ ~ ~ ~ L 1 10- sy o I~
D T T T T R S B I B N~ N A
= o = 3 =2 OE OZ OB S - B S o Mg i
-~ N « < w0 - ~N @ < 0w - 5 .
E & ¥ & € & & ¥ & <

o

NI 1M2M 3M 4M 5M NI 1M 2M 3M 4M 5M NI 1M 2M 3M 4M 5M

Supplementary Figure 2. Cellular and molecular characterization of AT2 cells. a UMAP visualization
of the 5,550 NI (n = 5), IR10gy (n = 1) and IR17gy (n = 2) AT2 cells annotated by time point. b UMAP
visualization of the expression of Lamp3. ¢ Lamp3 (white) staining in lung tissue sections from NI (n =
3), IR5SM1ggy (n = 3) and IR5SM176y (n = 5) mice. Sections were counterstained with DAPI (blue). Images
are shown as a maximum intensity projection (16 z-stacks, 5 um). Images were acquired using the tiles
tool (5x5) on an apotome microscope with a 63X objective. Yellow arrows point at AT2 cells. Scale
bars, 50 um. d Heatmap of the expression of transdifferentiation related genes in the AT2 cells across
the different samples. e Monocle trajectory analysis of the AT2 and AT1 clusters. f Monocle
pseudotime analysis of the AT2 and AT1 cells using the marker genes of the transdifferentiating AT2
cluster 3 to order the cells. g Gene Regulatory network analysis of the AT2 cells in the NI samples and
3, 4 and 5 months after IR106y and IR176y. h Heatmap of the expression of EMT genes in the AT2 cells
across the different samples. i Violin plot showing the single cell score calculated based on the EMT
expressed genes in the AT2 cells. j Violin plots of EMT genes expression in the AT2 cells in the NI
samples and at the different time points after IRiey and IRi7ay. (n/s, adjusted p-value > 0.05; *,
adjusted p-value < 0.05; **, adjusted p-value < 0.01; ***, adjusted p-value < 0.001; **** adjusted p-
value < 0.0001).
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Supplementary Figure 3. Molecular characterization of the mesenchymal cells. a DotPlot of the
expression of the marker genes used to identify the fibroblasts subpopulations: Col13a1 and Tcf21 for
Col13al+ fibroblasts; Col14al, Pi16 and Meg3 for Col14al+ fibroblasts; Hhip, Cdh11 and Pdgfrb for
myofibroblasts. b UMAP visualization of the expression of Pdgfra and Hhip. ¢ Dynamics in the
significantly upregulated genes in the fibroblast subpopulations compared to the NI samples at the
different time points after IR10Gy and IR17Gy. d Heatmap of the expression of ECM related genes in
the fibroblast subpopulations across the different samples.



An interactive murine single-cell atlas of the lung responses to radiation injury

IM_prolerating { = s s s 0 0 0 . e

iM_c3 co o ® - © o @ AverageExpression
2

1
M.c2 o0 ® 0 o 0
e

NI

Identity

i
M_c1 EEEE) . e P.erZ:n(Exp essed
° 50
e s
@ 10

AM_C2

.
®
@
]
[ ]

aucl @

0
°
®
[ ]
L ]
o

Celg

Ctsd |
Cd163 1

Y
& T
8]

Folr21
H2-DMa |

Krt19

Fabpl
Krt791

Chil3
Pleti |
Zmynd151

Wfde211
Cds3
Cer2

510004

K >
F "’ g
=
un
b =
C3ar1
i
| E~
-
wn
=
' Cell volume estimation of AM Nuclei volume of AM
Chil3 —_— —
_wex nls
E n/s - ) i n/s
2 =i
E 5w
S 2 :
£ o ; & =
5™ - % E s
A 2.
<y A &\
S NP S
RS € ¢

Nr1h3

Abcg1

100

Expression level

Supplementary Figure 4. Cellular and molecular characterization of the alveolar and interstitial
macrophages. a DotPlot of the expression of the marker genes used to identify the different IM and
AM subpopulations. b UMAP visualization of the expression of C3ar1 and Chil3. ¢ Chil3 staining in lung
tissue sections from NI, IRSM1gs, and IR5M176, mice. Left column: sections were counterstained with
DAPI (blue). Images are shown as a maximum intensity projection (16 z-stacks, 5 um). Images were
acquired using the tiles tool (5x5) on an apotome microscope with a 63X objective. Yellow arrows
point at AM. Scale bars, 50 um. Right column: automatic Chil3 mRNA detection with Big-FISH. Scale
bars, 10 pm. Cell and nuclei volume estimation of the Chil3+ cells in NI, IR5M1osy and IR5SMi76, lung
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tissue sections. To compare two groups, the P-value was computed with the Mann-Whitney—
Wilcoxon test (two-sided test) from scipy (n/s, adjusted p-value > 0.05; *, adjusted p-value < 0.05; **,
adjusted p-value < 0.01; ***, adjusted p-value < 0.001; **** adjusted p-value < 0.0001). Each dot
represents one analyzed image. Each color per time point represents a different biological replicate

(NI'n = 3; IR5M1ggy n = 3; IR5M176, n = 5). d Violin plots of foam genes expression in the different AM
subpopulations.
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Supplementary Figure 5. Molecular profile of the different endothelial cell sub-compartments. a
DotPlot of the expression of the marker genes used to identify the different EC subpopulations. b
UMAP visualization of the expression of Pecam1, ApIn and Ptprb. c Immunohistochemistry staining in

NI (n = 3) and IR5Mi7cy (n = 3) lung tissue sections using a

n anti-Apln antibody (red). Scale bars, 50 um.

d Dynamics in the significantly upregulated genes in the aCap and gCap compared to the NI samples

at the different time points after IRiosy and IR17cy. Perc

entage of the significantly upregulated EMT

genes at the different time points after IR106y € and IR176, f in the aCap and gCap.
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Supplementary Figure 6. Cell Chat interaction analysis of the major cell compartments. a Mean
number of interactions in the NI samples (n=5 mice lungs were pulled together for the analysis) and
the 3M, 4M and 5M IR1o6, (N=3 mice lung) and IR176y (N=6 mice lung; 2 samples per time point were
pulled together for the analysis) samples. Error bars refer to the standard deviation of the data. b
Circle plot showing the differential number of interactions between IR10sy, and NI and IR176y and Nl in
the main cellular compartments at 3M, 4M and 5M post-IR: mesenchymal, endothelial, epithelia,
myeloid and lymphoid. Red (or blue) colored edges represent increased (or decreased) signaling in the
IR compared to the NI. ¢ Heatmap showing the differential number of interactions between IR0, and
IR176y in all the different lung subpopulations at 3M, 4M and 5M post-IR. Red (or blue) represents
increased (or decreased) signaling in the IRi76, compared to the IRigs,. The top-colored bar plot
represents the sum of column of values displayed in the heatmap (incoming signaling). The right
colored bar plot represents the sum of row of values (outgoing signaling). d Dynamics of the relative
information flow of the Collagen pathway from 3 to 5 months post-IR from the Fibroblasts Col14a1
and Myofibroblasts to the gCap. e Gene expression distribution of signaling genes related to the
Collagen pathway in the NI samples and 3M, 4M and 5M after IRio6y and IRy76,: Collal and Colla2
ligands in Fibroblasts Col14al1 and Myofibroblasts; Itga3 receptor in gCap.
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Murine Single Cell Atlas of the Lung Responses to Radiation Injury

Whole thorax irradiation Single Cell RNAseq Identification of 31 cell types
20 mouse lung samples
>100, 000 cells
17 Gy
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e Exploration of 5 main cellular compartments (ie. epithelial, endothelial hymal
lymphoid and myeloid compartments) including 31 precise annotated cell types.

e Comparison of fibrogenic (17 Gy) vs. non-fibrogenic (10 Gy) dose of radiation.

 Visualization of molecular dynamics from 1M to 5M after radiation injury.

o Characterization of physiopatholl 1 d i of p itis only (10 Gy) vs
pneumonitis evolving towards lung fibrosis (17 Gy).

e Access to raw data : dataset GSE211713 deposited in GEO.

Supplementary Figure 7. Interactive Mouse Radio-induced Pulmonary Fibrosis Atlas webpage.
Outline of the homepage of the interactive webpage containing the open-access transcriptomic data
for all the scientific community. Bottom left image is an artistic view of the alveolus realized by Sandra
Currds-Alonso. The website has been designed by Sophie Heinrich using the ShinyCell package.
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