














Supplementary Figure 3.Gad67 expression by PNECs is required for mucus overproduction following
early life OVA exposure &) Lineage tracing of Gad@xpressing lineages. GadZ~"?*Rosa(lacZ

mice receivedamoxifeninjection at P10, P14, and P18. At P21, lungs and brain tissues were processed
for X-gal staining and histological assessméiit. 3. Arrows pointW Ryal’ cells in mouse brains at

P21. Nb labeling was found in lungsBY CGRP staining of PNECs Bht"®;Gad1” littermate controls

and Shf™*;Gad1” mutant miceat P21. Loss of GADL1 in airway epithelium had no effect on PNEC
development. Arrombads point to PNECs CJ Representative images of PAS staining of lung sections
from Shif™:Gad1" littermate controls an8htf™*;Gad1” mutant mice with and without OVA

exposure. Arrows point to min cells, N=2 for Shfi"™®*;Gad1” mice N=4 for Shfi"*;Gad1” mice

Scale bars, 100um.
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Supplementary Figure 4. NT4 deficiency has no effect on GABA receptor expression in airway
epithelium. (A) The expression of major GABAA and GABAGg receptor genes in airway epithelium cells
isolated from PBS- and OV A-exposed, wild type and NT4” mice at P21. Each RNA sample for the
array study was pooled from 4-5 mice. There are a total of 21 GABA receptors. To gain a
comprehensive assessment of gene expression of all GABA receptors, we performed mRNA profiling
using AffymetrixR Mouse Gene 1.0 ST Whole Transcript platform. Relative expression levels of major
GABA receptor genes were shown. Data represent meantSEM from 3 independent samples. (B)
Characterization of GABAgR2 expression in mouse airway epithelial cells by double staining.
Antibodies used included mouse anti-Mucbac (1:50; Cat. #ab3649, Abcam) and rabbit anti-GABAgR2
(1:100; Cat. #AB2255, Millipore). GABAgR2 had apical-lateral distribution in a subset of CC10" club
cells. GABAgR2 was aso found in a majority of Muc5ac™ goblet cells following OVA exposure. No
GABAgR2 was detected in CGRP" PNECs. Arrows point to GABAgR2" cells. The arrowhead points to
CGRP' PNECs. Scale bars, 100um.
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Supplementary Figure 5. Blockade of GABA 4 receptor signaling prevented mucus overproduction. (A)
PAS staining of lung sections from OV A-exposed mice with and without picrotoxin treatment between
P14-P20 during OV A exposure. Picrotoxin was given intranasally once per day between P14-P20
(0.25ug/g body weight). Control mice received saline intra-nasally. Mice were analyzed at P21. Arrows
point to mucin® cells. Inserts show enlarged images of stained epithelium. Scale bar, 100um. (B) qPCR
assays for Mucbac gene expression in OV A-exposed mice with and without picrotoxin treatment. (C)
Picrotoxin had no worsening effect on airway reactivity. Lung slices were prepared from PBS- and

OV A-exposed mice at P21 with and without the treatment of picrotoxin. Airway reactivity was
measured by the percentage of reduction in the airway lumen size in response to increasing doses of
Mch. Mid-sized airways with a baseline luminal area between 14,000um? and 20,000pum? were sel ected
for imaging using an inverted microscope (DMI16000B; Leica Microsystems, Buffalo Grove, IL, USA).
From the acquired images, the airway luminal area was measured using NIH Image J and normalized to

the baseline value. For all experiments, N=5 mice for each condition from two independent experiments.
n.s., not significant. *P<0.05.




