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1. Online supplementary methods

Flow cytometry

Staining were performed with Siglec-F and Gr-1 (BD Biosciences, New Jersey, USA) for 30
minutes at 4°C on 5x105 cells in 100uL after blocking nonspecific binding to FcyR with anti-
CD16/CD32 (2.4G2). Stained cells were separated and counted using flow cytometry (BD
FACSCanto™ II) and Flow]o software (Tomy Digital Biology, Tokyo, Japan).

Induction of allergic rhinitis with asthma

Mice (BALB/c) were sensitized through two intraperitoneal (i.p.) injections of PBS, 50 pg OVA
(grade V; Sigma), 10 ug Der f (Institute of Tokyo Environmental Allergy) as HDM antigen, or 50 pg
Aspergillus (Institute of Tokyo Environmental Allergy) in 2 mg of aluminum hydroxide (Thermo



Fisher Scientific) at days 0 and 14. Mice were challenged 4 times corresponding to their sensitization,
with 30 uL PBS, 0.5% OVA, 1 ug HDM, or 10 pug Aspergillus via i.n. administration into both nostrils
on days 21-24. Administration was performed under systemic anesthesia with 0.5 mg/kg
medetomidine (Domitor; Pfizer) and 50 mg/kg ketamine (Ketalar; Daiichi-Sankyo). Functional assays
of asthma, such as AHR measurement and bronchoalveolar lavage fluid (BALF), and CT analysis in
paranasal sinus were performed.

AHR and BAL analysis in model of allergic rhinitis with asthma

Measurement of resistance and compliance reflecting AHR were preformed according to our
previous our report [1]. To count the infiltrating cell numbers and analyze the populations of cell
types (eosinophils, neutrophils, macrophages, and lymphocytes), bronchoalveolar lavage fluid
(BALF) analysis was performed.

CT analysis in paranasal sinus in model of allergic rhinitis with asthma

To measure the swelling of nasal mucosa in the paranasal sinus of naive tissue or the model of
AR with asthma, CT scans were performed immediately using a Siemens Inveon Micro-CT 15 min
after treatment with methacholine (2 mg/ml) or PBS on day 26. Cross-sectional images were then

reconstructed using Inveon Viewer QuickLaunch software and converted to DICOM format with
PMOD software.

Statistical analyses

Data are presented as the means + SEMs. Statistical significance was determined using the
Mann-Whitney U test, except for invasive plethysmographic data, which were assessed using
repeated-measures ANOVA.

2. Online supplementary figure legends
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Figure S1. Flow cytometric analysis of splenocytes from IL-5 transgenic mouse. Eosinophils and
neutrophils were identified as Siglec-Fhisih Gr-1middle and Siglec-F- Gr-1Meh, respectively.
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Figure S2. Induction of allergic airway inflammation by HDM (A) and Aspergillus (B). Bronchoalveolar lavage fluid (BALF) cellularity: Total cells, eosinophils (Eos),
neutrophils (Neu), macrophages (M), and lymphocytes (Lym). Methacholine-induced airway hyperresponsiveness (AHR) in the lower airway was shown as assessed by
measurements of airway resistance and compliance. Data (n = 4-5) are expressed as the means + SEM. *Statistically significant differences from control mice (P <0.05).
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Figure S3. CT analysis images in the paranasal sinus. Left and right panels indicate coronal sections
in control (PBS/PBS) and OV A-sensitized and challenged groups (OVA/OVA), respectively. Upper
and lower panels show treatment with 30 uL PBS and 2 mg/ml methacholine (MCH) into the nasal
cavity, respectively. Gray and white levels in the CT image of the paranasal sinus indicate the nasal

mucosa and bone, respectively.



