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Supplementary Fig. 1. Fecal short-chain fatty acid concentration and gut microbiome
analysis of IL-33-induced eosinophilic airway inflammation model. a Concentration of short-
chain fatty acids in feces. b Total bacterial load. ¢ Principal coordinates analysis. d Heatmap
showing the gut microbial composition at the family level. e The abundance of Muribaculaceae,

Lactobacillaceae, and Bacilli in the fecal samples. f The abundances of Muribaculaceae species.



Mean £ s.e.m., n = 6-9 mice per group. *P < 0.05, **P < 0.01, ****P < 0.0001 (Student’s t-

test).
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Supplementary Fig. 2. Single-cell RNA-seq analysis of the lung tissue from IL-33-treated

wild-type and Ffar2/Ffar3-deficient mice. a Cell-type annotation of each cluster in single-cell



RNA-seq analysis based on gene expression pattern. b The list of top 20 genes in each subcluster

population within Cluster 4 (immune cells).
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Supplementary Fig. 3. Gating strategy for flow cytometry. Flow cytometry analysis of lung
ILC2s and ST2°CD4" T cells in wild-type and Ffar2/Ffar3-deficient mice treated with PBS-

treated or IL-33-treated condition.
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Supplementary Fig. 4. Comparison of gene expression in ILC2s and ST2*CD4*

ri1

NS

ILC2

1ri1

ok

+

+

ST2*CD4* T

IL-5 (pg/ml)

3,000

2,000

1,000

N
o
1

-
(6]
L

mRNA relative expression
o -
o o
1 L

o
1

IL-33

mRNA relative expression
N
1

0-
IL-33

IL-5

ok

ILC2

114

+

ST2*CD4* T

Kk K

IL-13 (pg/ml)

115 113
§207 _Ms 5% _ns
5 1.5 o 534 o°
x x
[ [
2 1.04 o 2 2-
& &
o ° 2 &
o
< 054 [ < 14
£ v £
oll 11 oL 279 lae
L33+ + L33+ +
ILC2 ILC2
115 1113
c 20 tedd c 154 *x
kel kel
7} [~ »
n . # °
& <104
o o
2 104 2
& &
[ 0 54 o
o [
: : | &
0 "‘& T 0 T T
L33+ + L33+ +
ST2*CD4* T ST2*CD4* T
IL-13
dededeok
5,000 - T
%0
4,000 -
3,000
20004 —
°
1,000 —
0 -
IL-2 + + + +
L33 - - +
WT Ffar2/3"
CcD4* T CcD4* T
T cells

isolated from lung tissue of IL-33-treated mice and cytokine production in CD4* T cells

derived from spleen under IL-33 stimulation. The mRNA expression levels of Gata3 (a, d),

[11rl1 (b, e), type 2 cytokines (114, 115, and 1113) (c, f) in ILC2 (a—c) and ST2"CD4" T cells (d—f)



isolated from the lung tissue of wild-type and Ffar2/Ffar3-deficient mice in the IL-33-induced
eosinophilic airway inflammation model. g CD4" T cells (2.0x10° cells/well) isolated from the
spleens of wild-type and Ffar2/Ffar3-deficient mice were stimulated with IL-2 (10 ng/ml) and
IL-33 (10 ng/ml) for 72 h. IL-4, IL-5, and IL-13 concentrations in the culture supernatants. Mean
+ s.e.m., n =5-6 mice per group. *P < 0.05, **P < 0.01, ****P < (0.0001 (Student’s t-test [a—f],

one-way analysis of variance (ANOVA) and Tukey’s post hoc test [g]). NS: not significant.
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Supplementary Fig. 5. Comprehensive analysis of lung immune cell populations in a
healthy state. Numbers of macrophage and dendritic cell subsets (a), granulocyte subsets (b),
CD4* T cell subsets (c), ILC subsets (d), and other lymphoid cells (e) isolated from the lung
tissue of wild-type and Ffar2/Ffar3-deficient mice. Mean + s.e.m., n =4-6 mice per group. ***P
< 0.001, (Student’s t-test). NS: not significant. AMs: alveolar macrophages. IMs: Interstitial

macrophages. DCs; dendritic cells. NK cells, natural killer cells.
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Supplementary Fig. 6. Gating strategy for flow cytometry. Flow cytometric analysis of lung
eosinophils (a), CD4" T cell subsets, and ILC subsets (b) in wild-type and Ffar2/Ffar3-deficient

mice in a healthy state.
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Supplementary Fig. 7. Comparison of CD4* T cell subset, ILC subsets, and eosinophils of

lung tissue of Ffar2-deficient and Ffar3-deficient mice in a healthy state. CD4" T cell

subsets (a, d), ILC subsets (b, €), and eosinophils (c, f) in wild-type, Ffar2-deficient (a—c), and



Ffar3-deficient (d—f) mice in a healthy state. Mean + s.e.m., n = 5-8 mice per group. *P < 0.05,

**P < (.01 (Student’s t-test). NS: not significant.
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Supplementary Fig. 8. CD4* T cell depletion. a The experimental schemes of CD4* T cell
depletion. Wild-type mice were intraperitoneally administered PBS or Isotype control (100
ug/mouse) or anti-CD4 antibodies (100 pg/mouse) once (day -1) and evaluated on day 4. b Flow
cytometric analysis of lung ILC2s and ST2°CD4" T cells. ¢ The number of CD4" T cells,

ST2'CD4* T cells, ILC2s, and Eosinophils. Mean + s.e.m., n =3-4 mice per group. **P < 0.01,



***P < 0.001, ****P < 0.0001 (one-way analysis of variance (ANOVA) and Tukey’s post hoc

test). NS; not significant.



Supplementary Table 1. Antibodies and reagents

REAGENT or RESOURCE SOURCE IDENTIFIER
Antibodies

Biotin-conjugated anti-CD3 (17A2) BioLegend Cat# 100244
Biotin-conjugated anti-CD19 (6D5) BioLegend Cat# 115503
Biotin-conjugated anti-B220 (RA3-6B2) BioLegend Cat# 103204
Biotin-conjugated anti-CD11c (N418) BioLegend Cat# 117304
Biotin-conjugated anti-CD11b (M1/70) BioLegend Cat# 101204
Biotin-conjugated anti-Gr-1 (RB6-8C5) BioLegend Cat# 108404
Biotin-conjugated anti-CD5 (53-7.3) eBioscience Cat# 13-0051-85
Biotin-conjugated anti-CD8a (53-6.7) eBioscience Cat# 553029
Biotin-conjugated anti-NK1.1 (PK136) eBioscience Cat# 553163
Biotin-conjugated anti-FceRI (MAR-1) eBioscience Cat# 13-5898-82
Biotin-conjugated anti-TER119 eBioscience Cat# 13-5921-85
FITC-conjugated anti-CD45.2 (104) BioLegend Cat# 109805




FITC-conjugated anti-MHCII

BioLegend Cat# 107605
(M5/114.15.2)
FITC-conjugated anti-CD11c (N418) BioLegend Cat# 117305
FITC-conjugated anti-CD49b (DX5) BioLegend Cat# 108906
FITC-conjugated anti-CD3 (17A2) BioLegend Cat# 100203
FITC-conjugated anti-Foxp3 (FIK-16s) eBioscience Cat# 11-5773-82
PE-conjugated anti-FceRIa (MAR-1) BioLegend Cat# 134307
PE-conjugated anti-NK1.1 (PK136) BioLegend Cat# 108708
PE-conjugated anti-Roryt (AFKJS-9) eBioscience Cat# 12-6988-80
PE-conjugated anti-SiglecF (LIRNM44N) eBioscience Cat# 12-1702-82

PE-conjugated anti-ST2 (U29-93) BD Pharmingen Cat# 566311
PerCP Cy5.5-conjugated anti-CD45 (30-

BiolLegend Cat# 103132
F11)
PerCP Cyb.5-conjugated anti-CD4 (30-

BioLegend Cat# 100434
GK1.5)
PECy7-conjugated anti-Gr-1 (RB6-8C5) BioLegend Cat# 108415




PECy7-conjugated anti-CD103 (2E7) BioLegend Cat# 121425
PECy7-conjugated anti-CD64 (X54-5/7.1) | BioLegend Cat# 139313
PECy7-conjugated anti-CD127 (A7R34) BioLegend Cat# 135013
PECy7-conjugated anti-streptavidin BD Pharmingen Cat# 557598
APC-conjugated anti-CD317 (927) BioLegend Cat# 127015
APC-conjugated anti-CD127 (SB/199) BioLegend Cat# 121121
APC-conjugated anti-CD8a (53-6.7) BioLegend Cat# 100712
APC-conjugated anti-SiglecF (S17007L) BioLegend Cat# 155507
APC-conjugated anti-CD24 (M1/69) BioLegend Cat# 101813
Alexa Fluor 647-conjugated anti-Gata3

BD Pharmingen Cat# 560078
(L50-823)
Alexa Fluor 700-conjugated anti-CD45

BiolLegend Cat# 103127
(30-F11)
APC Cy7-conjugated anti-CD4 (GK1.5) BiolLegend Cat# 100413
APC Cy7-conjugated anti-CD11b (M1/70) | BioLegend Cat# 101226
APC Cy7-conjugated anti-CD19 (6D5) BiolLegend Cat# 115530




APC Cy7-conjugated anti-streptavidin BioLegend Cat# 405208
BV421-conjugated anti-CD11b (M1/70) BioLegend Cat# 101235
BV421-conjugated anti-CD11c (N418) BioLegend Cat# 117329
BV421-conjugated anti-T-bet (O4-46) BD Pharmingen Cat# 644815
CD16/32 (2.4G2) (93) BioLegend Cat# 101302
LIVE/DEAD Fixable Aqua Dead Cell

Thermo Fisher Scientific | Cat# L34965
Stain Kit for 405 nm excitation
Chemicals, peptides, and recombinant proteins
Papain, Carica papaya Roche Diagnostics GmbH | Cat# 10108014001
Alternaria. Alternata (Alternaria tenuis),

Greer Laboratories Cat#
Lyophilized Form
Recombinant mouse IL-2 R&D Systems Cat#
Recombinant mouse 1L-33 R&D Systems Cat#
Critical commercial assays
RNeasy Mini Kit Qiagen Cat# 74106
SYBR Premix Ex Taq Il TAKARA Cat# RR820B




Foxp3 / Transcription Factor Staining

eBioscience Cat# 00-5523-00
Buffer Set
Sodium propionate Fujifilm Wako Cat# 198-03015
InVivoMAb anti-mouse CD4 (clone YTS

Bio X Cell Cat# BE0119
191)
InVivoMAb rat 1gG2b isotype control,

Bio X Cell Cat# BE0090
anti-keyhole limpet hemocyanin
Quantikine ELISA Kits Mouse IL-4

R&D Systems Cat# M4000B-1
Immunoassay
Quantikine ELISA Kits Mouse IL-5

R&D Systems Cat# M5000
Immunoassay
Quantikine ELISA Kits Mouse IL-13

R&D Systems Cat# M1300CB

Immunoassay

Naive CD4+ T cell isolation Kit, mouse

Miltenyi Biotec

Cat# 130-104-453




Supplementary Table 2. Primers used for gRT-PCR

Gene Forward 5'- -3' Reverse 5'- -3'

mGapdh | CGTCCCGTAGACAAAATGGT TTGATGGCAACAATCTCCAC
mil4 GGTCTCAACCCCCAGCTAGT GCCGATGATCTCTCTCAAGTGAT
mll5 GCAATGAGACGATGAGGCTT CCCACGGACAGTTTGATTCT
mil13 TGTGTCTCTCCCTCTGACCC CACACTCCATACCATGCTGC
mllirll | TGTATTTGACAGTTACGGAGGGC | ACTTCAGACGATCTCTTGAGACA
mGata3 | CTCGGCCATTCGTACATGGAA GGATACCTCTGCACCGTAGC
mTnfrs4 | TACCTACCCCAGTGGTCACAA ACGGATGACATAGAGTATCCCTG
mMaf CTGCCGCTTCAAGAGGGTGCAGC | GATCTCCTGCTTGAGGTGGTC

mCcr3

TCGAGCCCGAACTGTGACT

CCTCTGGATAGCGAGGACTG




Supplementary Table 3. Gating strategies for flowcytometry

Cell strain

Flowcytometry gating

Alveolar macrophages (AMs)

CD45"CD11b™CD11c*SiglecF*CD64*

Interstitial macrophages (IMs)

CD45'CD11b*CD11c SiglecF CD64"

CD103" dendritic cells (CD103*DCs)

CD45"CD11c*MHCII" CD24*CD103*

CD11b" dendritic cells (CD11b*DCs)

CD45" CD11c*MHCII* CD24* CD11b*

Plasmacytoid dendritic cells (pDCs)

CD45"CD11b MHCII*CD317 "

Neutrophils CD45"CD11b*Gr-1*
Eosinophils CD45'CD11cSiglecF*CD11b"
Basophils CD45FceRI"CD49b*

Mast cells CD45"FceRI*c-kit"

CD4* T cells

CD45"CD4*




Th1 cells

CD45'CD4"T-bet*

Th2 cells CD45"CD4"Gata3"
ST2°CD4* T cells CD45'CD4*ST2*
Th17 cells CD45"CD4*Rory "
Regulatory T cells (Treg cells) CD45"CD4*Foxp3*

ILCs CD45"Lineage CD4 CD127*
ILC1s CD45"Lineage CD4 CD127*T-bet"
CD45%Lineage CD4'CD127*Gata3"
ILC2s
or CD45%Lineage’CD4 CD127*ST2"
ILC3s CD45"Lineage CD4 CD127*Rory*
CD8" T cells CD45'CD3*CD8"
NK cells CD45'NK1.1*




B cells

CD45'CD19"




