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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 Medic Several patients were taking a
variety of medications, including corticosteroi®tails 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®sn 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 discriaan. 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 systems@i d® pg/ml PE control mouse 1gG1l
(11711, R&D systems). Cells were stained for 30utda 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 anmsslRences) 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@Q{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 WRSWNP, a diseassharacterized
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, seliere first treated
with Aqua dead cell staining reagent. Cells weoekéd by Fc Block reagent and then incubated
with FITC anti-human Lineage Cocktail (CD3, CD1415, CD19, CD20, CD56), FITC anti-
CD11c, FITC anti-CD303, PE/Cy7 anti-d4Rla, 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, FxRla, CD127, CRTHZ, CD16T cells with a BD
FACSAria SORP-5-laser cell sorter. The purity ofcCBs 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 TGE1
(R&D systems), 0.01% DMSO (Sigma-Aldrich, St. LquiglO), 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.
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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 IL-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 célls.

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 deddrom the Dex study because these

patients were taking corticosteroids before thgeuy.
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