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Capsulesummary:
Induction of IL-10 and TG and treatment with glucocorticoids may have a hbeiaérole in

type 2 inflammatory diseases by suppressing praatuct type 2 cytokines in ILC2s.
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To the Editor:

Allergic diseases are characterized by accumulaiahactivation of inflammatory cells
including Th2 cells and mast cells. Recent studhéicate that group 2 innate lymphoid cells
(ILC2s) also produce a large quantity of type Zokytes, and have pathogenic roles in allergic
and type 2 inflammatory diseases including alleegithma and chronic rhinosinusitis with nasal
polyps (CRSWNPJ:3 Although the mechanisms of suppression of Thaelid mast cells have
been extensively investigated, there is only minhimhata on corresponding mechanisms of
suppression for ILC2s in type 2 inflammation. Sasdin mice indicate that immunosuppressive
cytokines, IL-10 and TGP, and glucocorticoids suppress ILC2-mediated typel@ammation®
® However, the role of IL-10 and TGF-4n human ILC2s is still unclear and only mRNA
expression of the IL-10 receptor has been repdrisithough Walfordet al. reported that the
frequency of ILC2 in nasal polyps (NPs) was redudayl treatment with systemic
glucocorticoid? two other groups showed that ILC2s were residtagiucocorticoids especially
in patients with asthma® However, both studies examined the role of glutimmds in ILC2s
using PBMC, which are a mixture of cells, and idfead the presence of intracellular cytokine
ILC2s by flow cytometry after activation.? Therefore the direct effect of glucocorticoid on
human ILC2s is also still unclear.

To clarify the role of IL-10 and TGB-in human ILC2, we identified ILC2s by flow
cytometry (see Fig. Eln this article’s Online Repository at www.jaciami.org)® and
investigated the presence of receptors for IL-1) B8F$ on human ILC2s in peripheral blood,
tonsil (a model of lymphoid tissue) and NP (a maafelype 2 inflammatory disease). Detailed
methods for experiments, our study population (Egele E1) and supplemental figures E1-E6

are given in this article’s Online Repository at wyacionline.org. We found that IL-10 receptor
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subunits, IL-10RA and IL-10RB, and a T@Rype Il receptor (TGFBR2) were expressed on
ILC2s from blood, tonsil and NP (Fig. 1AB, see HiR in this article’s Online Repository at
www.jacionline.org and not shown). Levels of IL-JA@RNnd TGFBR2 on ILC2 were similar to
Th2 cells which are well known to react with IL-Bdd TGFB (see Fig. E3 in this article’s
Online Repository at www.jacionline.org). Althougle detected the IL-10 receptor complex,
the level of protein expression on blood ILC2s was high based on flow cytometry (Fig. 1A
and see Fig. E2B). We next investigated whethetdlwas able to induce phosphorylation of
STAT3 in blood ILC2s since IL-10 is a well knowntigator of STAT3. We found that I1L-10
dose-dependently and significantly induced the phosylation of STAT3 in blood ILC2s (Fig.
1C). This result suggests that functional IL-10=sqeor complex is present on human ILC2s.

To investigate the functional role of IL-10 and T-GHn ILC2s, we examined whether
IL-10 and TGFB suppressed activation of ILC2s sorted from humaond IL-33 is known to
induce morphological changes in ILC2s and indubesproduction of type 2 cytokinés> We
therefore incubated the sorted blood ILC2s witl8B.and TSLP in the presence or absence of
IL-10 or TGF{1 for 4 days and examined the morphology of ILC2€¥tospin and production
of type 2 cytokines from ILC2s by Luminex. We foutiét the morphological changes to ILC2s
induced by IL-33+TSLP were almost completely blatkes IL-10 but not by TGH- (Fig. 2A).
We found that IL-10 significantly suppressed IL-38yd IL-33+TSLP-mediated production of
IL-4, IL-5, IL-9 and IL-13 in blood ILC2s (Fig. 2Bind see Fig. E4A in this article’s Online
Repository at www.jacionline.org). We also foundtti GF$1 significantly suppressed IL-33-
and IL-33+TSLP-mediated production of IL-4, IL-5daiL-13 but significantly enhanced

production of IL-9 in human blood ILC2s (Fig. 2Cdasee Fig. E4B). These results suggest that
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IL-10 and TGFp suppress the activation of ILC2s in humans, algihothe effect of TGHB- may
be weaker than IL-10.

To examine the role of glucocorticoids, we incubdagerted human blood ILC2s with IL-
33 and TSLP in the presence or absence of 0.01% @MN&hicle control) or 100 nM
dexamethasone for 4 day§e found that dexamethasone suppressed the mogitallchanges
to ILC2s and the production of IL-4, IL-5, IL-9 art-13 induced by IL-33+TSLP in blood
ILC2s (Fig. 2AD). To confirm whether the dexametivas mediated inhibition was via
glucocorticoid receptors (GRs), we added a GR amig RU-486 (100 nM), together with
dexamethasone. We found that RU-486 significantiibited dexamethasone-mediated
suppression of type 2 cytokine production in ILC@®e Fig E5 in this article’s Online
Repository at www.jacionline.org). In contrast tor aesult (Fig. 2D), Liuet al. reported that
glucocorticoid could not suppress IL-33-mediatetivation of human ILC2s in the presence of
TSLP using PBMC. This discrepancy suggests that TSLP and/or IL-28 miso act directly
and/or indirectly on other immune cells presenPBMCs and factors from these other immune
cells may cancel the glucocorticoid-mediated suggve effect on ILC2s when cultured
together. Future studies will be required to idgrttiese factors.

Although we found that IL-10, TGB1 and dexamethasone inhibited the function of
human ILC2s, the mechanism and degree of inhibitiprthese factors might be different. We
found that only dexamethasone induced apoptosiscafiddeath in human blood ILC2s (not
shown). We also found that the inhibitory effect ©&F{f may be weaker than IL-10 and
glucocorticoids, and that TGFE enhanced IL-33-mediated production of IL-9 in laumiLC2.

These results suggest that production of IL-9 ffedéntially regulated in ILC2s compared to the
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classical Th2 cytokines IL-4, IL-5 and IL-13. Futustudy will be required to identify the
mechanisms of suppression for each inhibitor.

Recent studies showed that peripheral blood ILC@=vincreased during pollen season
and that this seasonal increase was abrogatechgorsal allergic rhinitis patients who received
grass pollen immunotherapySuccessful immunotherapy was associated withrttiection of
Treg cells that produce IL-10 and T®E-Our current study showed that IL-10 and TfEF-
potently suppressed the activation of ILC2s (Fig.This suggests that immunotherapy may not
only suppress Th2 cell-mediated reactions but @&bdbit ILC2-mediated inflammation via
induction of Treg-mediated cytokines.

Since allergic diseases are characterized by ahrarflammation, it is therefore
important to ask whether inhibitory factors canoassppress previously activated ILC2. We
recently found that NP ILC2s were already activateNPin vivo, and sorted NP ILC2s but not
blood ILC2s spontaneously released type 2 cytokiiéisout additional stimulf. Interestingly,
IL-10, TGF$1 and dexamethasone suppressed this spontaneausfoa of IL-5 and IL-13 in
NP ILC2s within a small cohort (see Fig. E6 in thasticle’s Online Repository at
www.jacionline.org and not shown). This result segg that these inhibitors may reduce the
ongoing ILC2-mediated inflammation that is founddhronic type 2 inflammatory diseases.
However, it will require a larger study to confithee current findings in NP and other diseases.

In conclusion, we report here that functional recep for IL-10, TGF8 and
glucocorticoids are expressed on human ILC2s artiOILTGF$ and glucocorticoids strongly
suppress the activation of human ILC2s. Our daggests that induction of allergen-specific

Tregs, IL-10 and TGRB- and treatment with glucocorticoids would have mfrdoenefits in
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allergic and type 2 inflammatory diseases by vifisuppressing local T cells, mast cells and

ILC2s.

Acknowledgments

This research was supported in part by NIH graR@, Al104733, R37HL068546 and
U19 AI106683 and by grants from the Janssen RdseBund and the Ernest S. Bazley

Foundation.

We would like to gratefully acknowledge Dr. SucaitSwaminathan and the Flow
Cytometry Core Facility, supported by NCI CCSG R38060553 awarded to the Robert H
Lurie Comprehensive Cancer Center at Northwestarivessity for their technical assistance
during cell sorting. Flow Cytometry Cell Sorting svperformed on a BD FACSAria SORP
system, purchased through the support of NIH 1S1@0B96-01. We also acknowledge Ms.
Lydia Suh, Mr. James Norton, Mr. Roderick Cartes.@aroline P.E. Price and Ms. Kathleen E.
Harris (Northwestern University Feinberg School Megdicine) for their skillful technical

assistance.

Competing interests: The authors declare no conflict of interest agh® interpretation and

presentation of this manuscript.



162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

Ogasawara N 10

References

1. Mjosberg JM, Trifari S, Crellin NK, Peters CRyrnwDrunen CM, Piet B, et al. Human IL-
25- and IL-33-responsive type 2 innate lymphoidscate defined by expression of
CRTH2 and CD161Nat Immunol 2011;12:1055-62.

2. Bartemes KR, Kephart GM, Fox SJ, Kita H. Enhanioaate type 2 immune response in
peripheral blood from patients with asthrd@llergy Clin Immunol 2014;134.:671-8 e4.

3. Poposki JA, Klingler Al, Tan BK, Soroosh P, Bamr, Lewis G, et al. Group 2 innate
lymphoid cells are elevated and activated in cloohinosinusitis with nasal polyps.
Immun Inflamm Dis 2017; Apr 19. doi: 10.1002/iid3.161. [Epub ahe&gdrmnt].

4. Morita H, Arae K, Unno H, Miyauchi K, ToyamaSambu A, et al. An Interleukin-33-
Mast Cell-Interleukin-2 Axis Suppresses Papain-t&dUAllergic Inflammation by
Promoting Regulatory T Cell Numbetsamunity 2015;43:175-86.

5. Rigas D, Lewis G, Aron JL, Wang B, Banie H, Samakarayanan I, et al. Type 2 innate
lymphoid cell suppression by regulatory T cellgatiates airway hyperreactivity and
requires inducible T-cell costimulator-induciblec&H costimulator ligand interactiod.
Allergy Clin Immunol 2017;139:1468-77 e2.

6. Walford HH, Lund SJ, Baum RE, White AA, Bergefonl, Husseman J, et al. Increased
ILC2s in the eosinophilic nasal polyp endotypeassociated with corticosteroid
responsivenes€lin Immunol 2014;155:126-35.

7. Jia'Y, Fang X, Zhu X, Bai C, Zhu L, Jin M, et &l-13+ Type 2 Innate Lymphoid Cells
Correlate with Asthma Control Status and TreatniRegponseAm J Respir Cell Mol

Biol 2016;55:675-83.



185

186

187

188

189

190

191

192

193

194

Ogasawara N 11

Liu S, Verma M, Michalec L, Liu W, Sripada A, Rios D, et al. Steroid resistance of
airway type 2 innate lymphoid cells from patienithvgeevere asthma: The role of thymic
stromal lymphopoietin] Allergy Clin Immunol 2017;Apr 20. pii: S0091-
6749(17)30660-7. doi: 10.1016/}.jaci.2017.03.08phyb ahead of print]

Kouser L, Kappen J, Walton RP, Shamji MH. UpdatéBiomarkers to Monitor Clinical
Efficacy Response During and Post Treatment inr§#a ImmunotherapyCurr Treat

Options Allergy 2017;4:43-53.



ACCEPTED MANUSCRIPT

195

196



197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

Ogasawara N 13

Figure Legends

Figure 1. Presence of receptorsfor IL-10 and TGF-p on human ILC2.

Representative histograms of flow cytometric pfotsiL-10RA (A) and TGFBR2 (B) in ILC2s
from a blood sample and a NP are shown. Levelsebfsurface expression of receptors on
ILC2s from blood (n=10) and NPs (n=10) are showrgbgmetric mean fluorescence intensity
(gMFI1). PBMC were stimulated with medium contrdlléd), 1 (dashed line) or 10 (solid) ng/ml
IL-10 for 15 minutes. The level of intracellularggpho-STAT3 in blood ILC2s was detected by
flow cytometry (C, n=6). * p<0.05, ** p<0.01, ***P<0.0001, by the Pairddest (A and B) and

one-way ANOVA (C).

Figure2.IL-10, TGF-pg and dexamethasone inhibit activation of human ILC2.

Sorted blood ILC2s were cultured with 10 ng/ml IB-8nd 10 ng/ml TSLP in the presence or
absence of 10 ng/ml IL-10 (B, n=8), 20 ng/ml TEE{C, n=6), 0.01% DMSO (vehicle control)
and 100 nM dexamethasone (Dex) (D, n=6) for 4 dalgs. morphology of ILC2s was examined
by cytospin with Diff-Quik staining (A). The conceations of IL-4, IL-5, IL-9 and IL-13 were
measured by using Luminex (B-D). * p<0.05, ** p<D,G** p<0.001, **** p<0.0001, by one-

way ANOVA.
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Methods

Patients and tissue collection

Patients with CRSWNP were recruited from the Otaigology clinic and the Northwestern
Sinus Center of Northwestern Medicine. All patiemist the criteria for CRSWNP as defined by
the European Position Paper on Rhinosinusitis aadaN Polyps 2012. Patients with an
established immunodeficiency, pregnancy, coagulaticsorder or diagnosis of Churg-Strauss
syndrome or cystic fibrosis were excluded from #tedy. NP tissue was collected during
endoscopic sinus surgery. Tonsil tissue was oldaivteen patients underwent tonsillectomy for
chronic tonsillitis, recurrent acute tonsillitis obstructive sleep apnea as collected by faculty of
the Otolaryngology Department of Northwestern Metdic Several patients were taking a
variety of medications, including corticosteroif®etails of patients’ characteristics are included
in Table E1. All subjects signed informed consentl ahe study was approved by the
Institutional Review Board of Northwestern UnivéysiFeinberg School of Medicine (IRB
Project Number: STU00080917). Human peripheral dloteukopaks (STEMCELL
Technologies, Vancouver, BC, Canada) were obtafrau healthy subjects for isolation of

peripheral blood mononuclear cells (PBMC).

Cell isolation and flow cytometric analysis

Cells were isolated from tonsil and NP tissues gisirpreviously described method. Tissue
samples were weighed, washed by dPBS, fragmentethan incubated with 30 pg/ml DNase |
and 1 mg/ml type | collagenase containing medid’@tovernight. Following this, tissues were

minced using a gentleMACS dissociator (Miltenyi ®io, Auburn, CA) and the cells were
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filtered through 70 um nylon mesh (BD Bioscienc&an Jose, CA). Cells were then treated with
red blood cell lysis solution (Miltenyi Biotec) andashed with dPBS before counting and
staining for flow cytometric analysis.

Cells were first treated with Aqua LIVE/DEAD fixabldead cell staining reagent
(Invitrogen, Carlsbad, CA) as a live/dead discriaman. Cells were then incubated with an Fc
Block reagent (Miltenyi Biotec) for 10 minutes &C4in the dark. All antibodies were obtained
from BioLegend (San Diego, CA), unless otherwisatest. The following antibodies and
dilutions were used to stain the surface of thésc@ITC anti-human Lineage Cocktail (CD3,
CD14, CD16, CD19, CD20, CD56, 1:20), 2 ug/ml FIT@id€cRla (AER-37), 4 pg/ml FITC
anti-CD11c (Bul5), 4 pg/ml FITC anti-CD303 (201A)ug/ml PE/Cy7 anti-CD3 (HIT3a), 2.5
pa/ml PE/Cy7 anti-CD4 (RPA-T4), 1 pg/ml Brilliantidfet 421 anti-CD127 (A019D5), 7.5
pg/ml PE/Dazzle 594 anti-CRTH2 (Bim16), 1.25 pg/RerCP/Cy5.5 anti-CD45 (HI30), 5
pa/ml APC/Cy7 anti-CD161 (HP-3G10), 10 pg/ml Alekduor 647 anti-IL-10RA (714212,
Novus Biologicals, Southpark Way, CO), 10 pg/ml x&eFluor 647 control mouse IgG2b
(MPC-11, Novus Biologicals), 10 pg/ml PE anti-ILRB (90220, R&D systems, Minneapolis,
MN), 5 pg/ml PE anti-TGFBR2 (25508, R&D systemsyi d® pg/ml PE control mouse 1gG1l
(11711, R&D systems). Cells were stained for 30utds at 4C in the dark, and washed with
MACS buffer (Miltenyi Biotech). Cells were fixed thi a BD Cytofix/Cytoperm Kit,
resuspended in MACS buffer and stored @ i the dark before analysis on a CytoFLEX flow
cytometer (Beckman Coulter, Indianapolis, IN). Alhalysis was performed with FlowJo
software, version 10.1 (TreeStar, Ashland, OR), aadh experiment contained the proper
single-stained control beads (BD Biosciences anmssiRences) and fluorescence minus one

(FMO) negative controls.
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ILC2 sorting

Human PBMC were isolated from a human periphex@dleukopak by centrifugation on a
Ficoll-Paque PREMIUM density gradient (GE Healtl;aPiscataway, NJ). After lysis of red
blood cells, PBMC were incubated with Fc Block matgand FITC anti-human Lineage
Cocktail for 15 minutes at°€ in the dark. FITC (Lin®) cells were depleted by human FITC
positive selection kit (STEMCELL Technologies) ugiBig EasySep Magnets (STEMCELL
Technologies). After depletion of Lircells, cells were counted and further stained \FfRC
anti-FeRla, FITC anti-CD11c, FITC anti-CD303, PE anti-CB4ijlliant 421 anti-human CD45,
Alexa Fluor 647 anti-CRTH2, PE/Cy7 anti-CD127 anB@G(Cy7 anti-CD161. We then sorted
ILC2s as CD45 Lin (FITC), CD4, CD127, CRTHZ, CD16T cells with a BD FACSAria
SORP-5-laser cell sorter (BD Biosciences) at thbdroH Lurie Comprehensive Cancer Center
at Northwestern University.

We also sorted ILC2 from NP tissues from patienith WWRSWNP, a diseas#haracterized
by type 2 inflammation with high levels of eosindjah ILC2 infiltration and type 2 cytokines
including IL-5 and IL-13! After the isolation of cells from NP tissues, selvere first treated
with Aqua dead cell staining reagent. Cells weoekéd by Fc Block reagent and then incubated
with FITC anti-human Lineage Cocktail (CD3, CD14 15, CD19, CD20, CD56), FITC anti-
CD11c, FITC anti-CD303, PE/Cy7 antid4Rla, BUV395 anti-CD4, Alexa Fluor 700 anti-CD45,
Alexa Fluor 647 anti-CRTH2, BV421 anti-CD127 and@Ry7 anti-CD161. We sorted ILC2
as Aqua-, CD45 Lin (FITC), CD4, FxRIa, CD127, CRTHZ, CD16T cells with a BD
FACSAria SORP-5-laser cell sorter. The purity ofCBs was always greater than 95% (not

shown).
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Cell culture

PBMC were stained with FITC anti-human Lineage GaitkFITC anti-FeRla, FITC anti-
CDl1l1c, FITC anti-CD303, Alexa Fluor 647 anti-CRTH&jlliant Violet 421 anti-CD127 and
Alexa Fluor 700 anti-CD161, and stained PBMC wegeildrated in RPMI 1640 medium
(Invitrogen) supplemented with 10% FBS (Invitroge@p0 U/ml penicillin, and 10Qg/ml
streptomycin (Invitrogen) for 2 hours before stiatidn. Stained PBMC were stimulated with 1-
10 ng/ml IL-10 (R&D systems) for 15 minutes and tleaction was stopped by adding BD
Cytofix Fixation Buffer (BD Biosciences). Fixed telere permeabilized by Phosflow Perm
Buffer 11l (BD Biosciences) for 30 minutes on iaethe dark. After washing, cells were stained
with PE/Cy7 anti-CD45 (HI30), PerCP/Cy5.5 anti-CD@81) and PE anti-STATZpY705)
(4/P-STAT3, BD Biosciences) for 30 minutes &t 4n the dark. The level of phospho-STAT3 in
ILC2s was detected by a CytoFLEX. Data analysis peafrmed with FlowJo software.

Sorted blood ILC2s and NP ILC2s (10,000 cells/m¢yevsuspended in RPMI 1640 medium
supplemented with 25 IU/ml IL-2 (Prometheus, Saadoi CA), 10% FBS, 100 U/ml penicillin,
and 100ug/ml streptomycin and were cultured in the presemcabsence of 10 ng/ml IL-33
(BioLegend), 10 ng/ml TSLP (R&D systems), 10 nglmlL0 (R&D systems), 20 ng/ml TGBE1
(R&D systems), 0.01% DMSO (Sigma-Aldrich, St. LquislO), 100 nM dexamethasone
(Sigma-Aldrich) and 100 nM RU-486 (Sigma-Aldrichprf4 days. We did dose-dependent
experiments using 1-20 ng/ml cytokines (n=2, naivgh) and then selected these concentrations
for this study. The concentrations of IL-4, IL-%-9 and IL-13 in cell-free supernatants were
measured using a MILLIPLEX MAP Human Cytokine/Chdine Panel from EMD Millipore

(Billerica, MA). The minimal detection limits fott4, IL-5, IL-9 and IL-13 are 3.2 pg/ml.
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Statistics
All data are reported as the as the mean + SEMei@ifices between groups were analyzed
using the Pairetitest or the RM 1-way ANOVA Tukey's multiple comjzan test. A p value of

less than 0.05 was considered significant.



121

122

123

124

125

Table E1 Subject characteristics

Ogasawara N E7

Tonsil NP (IL-10R) NP (TGFBR2) | NP (ILC2 culture)

(n=6) (n=10) (n=10) (n=8)

n (%) n (%) n (%) n (%)
Female 4 (67) 4 (40) 4 (40) 2 (25)
Atopy 1(17) 8 (80) 4 (40) 4 (50)
Asthma 3 (50) 7 (70) 2 (20) 5 (63)
Aspirin sensitivity | 0 (0) 1 (10) 1(10) 0 (0)
Nasal steroid 2 (33) 3 (30) 1(17) 2 (25)
Inhaled steroid 0 (0) 3 (30) 1 (10) 3 (38)
Oral steroid 0 (0) 3 (30) 2 (20) 1(13)
Age (y), median 22* (18-38)# 58 (42-71) 51 (28-80) 39 (28-70)
(range)

*median, #(range).
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Supplemental figure legends

Figure E1l. Gating strategy to identify ILC2sin human peripheral blood.

Representative flow cytometric plots for ILC2s ieripheral blood are shown. We gated on
single, live CD45 positive cells and excluded gtaoytes (side scatter high). We then assessed
ILC2s in the lineage (CD3, CD1llc, CD14, CD16, CDT¥)20, CD56, FeRla, CD303)

negative population as CD127, CRTH2 and CD161dngasitive cells.

Figure E2. Presence of 1L-10 receptor on human ILC2s.

Representative histograms of flow cytometric plfus IL-10RA (A) and IL-10RB (A-C) in
ILC2s from a tonsil (A), a blood sample (B) and 8 KC) are shown. Levels of cell surface
expression of IL-10 receptors on ILC2s from tongAs n=6), blood (B, n=10) and NPs (C,
n=10) are shown by geometric mean fluorescencesiite(gMFI). ** p<0.01, *** p<0.001, by

the Paired test.

Figure E3. Presence of receptorsfor IL-10 and TGF-p on human Th2 cells.

Representative flow cytometric plots for Th2 cefisd ILC2s in NP are shown within the
singlets, Aqua- and granulocytes (SSChigh) exclyatguulation (A). We gated on single, live
CD45 positive cells and excluded granulocytes (sicigter high). We then assessed ILC2s as
lineage-, CD127 CRTHZ CD16T cells and Th2 cells as CD4CRTHZ cells (A). Levels of
cell surface expression of IL-10RA and TGFBR2 or2 Tells from blood (B. n=4) and NPs (C.
n=4) are shown by geometric mean fluorescence sitte(gMFI). We normalized the data by

calculating the gMFI ratio of receptor to isotypgGl and compared expression of receptors
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between Th2 cells and ILC2s in blood (n=4) and NBue (n=4) (D). * p<0.05, by the Paired

test.

Figure E4. Effect of IL-10 and TGF-p on I1L-33 stimulated human ILC2s.
Sorted blood ILC2s were cultured in the presencabsence of 10 ng/ml IL-33, 10 ng/ml IL-10
(A, n=8) and 20 ng/ml TGB1 (B, n=5) for 4 days. The concentrations of ILH45, IL-9 and

IL-13 were measured by Luminex. * p<0.05, ** p<0.0¥ one-way ANOVA.

Figure E5. RU-486 inhibited dexamethasone-mediated suppression in human ILC2s.

Sorted blood ILC2s were cultured in the presencabsence of 10 ng/ml IL-33, 10 ng/ml TSLP,
0.01% DMSO (vehicle control), 100 nM dexamethas(@ex) and 100 nM RU-486 (RU) for 4
days (n=3). The concentrations of IL-5 and IL-13evmeasured by Luminex. * p<0.05, by the

Pairedt test.

FigureE6. IL-10, TGF-p and dexamethasone inhibit cytokine production in NP ILC2s.

Sorted NP ILC2s were cultured in the presence semte of 10 ng/ml IL-10 (n=8), 20 ng/ml
TGF$1 (n=8) and 100 nM dexamethasone (Dex, n=4) foaysdThe concentrations of IL-5
were measured by Luminex. Four NP donors were dedudrom the Dex study because these

patients were taking corticosteroids before thegeuy.
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