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Table S1. Summary of maximum resistance achieved in response to 100 mg/mL

methacholine across the total airway as well as the peripheral and central tissues for non-

and HDM-allergic animals. Means + SEM are shown from 8 to 9 mice per group.

Exposure Group Non-Allergic Mice

HDM-Allergic Mice

FA 6.34 £ 0.29 10.15+£0.44
Total Airway Resistance Max  GDI 7.29 +0.49 13.93+£0.44
fGDI 13.88 + 0.33 7.63+0.28
FA 2.01 £0.05 251+0.14
Central Tissue Max GDI 1.83+£0.09 3.68+0.18
fGDI 2.28 +0.08 2.65 £ 0.09
FA 31.05+1.99 53.64 £ 2.77
Peripheral Tissue Max GDI 29.81 +2.17 89.30 + 4.67
fGDI 36.45 +1.28 78.94 +3.74

Table S2. Summary of Cyplbl, Cxcll and Tnfa mRNA expression measured in lung
homogenates from naive mice (non-allergic) and mice with airway hyperresponsiveness
(HDM allergic) exposed to HEPA filtered air (FA), GDI engine exhaust or filtered GDI
engine exhaust (fGDI). Genes of interest (GOI) transcript expression were normalized to Ppia
expression and expressed as a fold change relative to the non-allergic mice exposed to HEPA
filtered air (saline-FA). Means = SEM are presented from 5 mice per group.

Exposure Group

Non-Allergic Mice

HDM-Allergic Mice

FA 1 2.79 £0.37
Cyplbl GDI 4.56 +0.51 2.27+0.51
fGDI 0.78+0.17 2.14+0.12
FA 1 5.88£0.21
Cxcll GDI 485+ 0.55 10.89 +£1.40
fGDI 1.67 + 0.27 11.34 +1.99
FA 1 6.06 +0.72
Tnfa GDI 9.40 + 1.24 6.43 + 1.56
fGDI 1.56 + 0.33 9.62+1.79




HDM-specific and total IgE and 1gG

We examined the airway response in HDM-allergic animals to GDI engine exhaust. Total and
HDM-specific IgE and 1gG proteins were measured to evaluate the effectiveness of the HDM-
sensitisation at eliciting an allergic response, and whether that response was associated with the
HDM allergen. An anitgen-capture enzyme-linked immunosorbent assay (ELISA) was used to
evaluate IgE levels in mouse serum samples. Maxi-Sorp plates (NUNC Brand Products, Denmark)
were prepared with a HDM coating. Manufacturer directions for the biotin-anti mouse total IgE
ELISA kit (Biolegend, CA, USA) were then followed. IgE and IgG were measured by absorbance
at 450nm and concentrations were assessed using a six-point calibration curve (0.156-5 ng/mL).
Analysis was conducted on five samples from each of the non-allergic and HDM-allergic animal
exposure groups.

Elevated total IgE, total IgG, HDM-specific IgE, and HDM specific 1gG levels were observed in
HDM-allergic animals exposed to HEPA filtered air, GDI engine exhaust and filtered GDI engine
exhaust compared to the non-allergic mice exposed to HEPA filtered air (p<0.05) (Figure S1).
HDM-allergic animals experienced higher levels of total IgE, total IgG, HDM-specific IgE, and
HDM specific IgG than non-allergic mice in the GDI engine exhaust and filtered GDI engine
exhaust exposure groups. Enhanced IgE and IgG levels in HDM- allergic mice confirm that
sensitisation of mice produced an allergic response.
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Figure S1: Allergic sensitisation is exacerbated in HDM-allergic animals exposed to GDI
exhaust. Filtered GDI engine exhaust exposure in non-allergic animals did not increase total IgE
levels compared HEPA filtered air (FA) exposures. Repeated exposure to HDM was confirmed to
induce allergic sensitisation. Significantly increased HDM-specific IgE levels in HDM-treated
animals following GDI engine exhaust (GDI) exposures suggest exhaust pollutants are capable of
exacerbating allergic sensitisation. * p<0.05 relative to FA exposed non-allergic mice; + p< 0.05
difference between indicated groups.
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Figure S2: Total airway resistance response to increasing methacholine doses. Increased
methacholine dose had no effect on airway resistance between exposure types in non-allergic mice
(upper left). Airway resistance was increased for HDM-allergic animals exposed to GDI engine
exhaust compared to HEPA filtered air and filtered GDI engine exhaust exposure in HDM-allergic
animals (upper right). Maximal total resistance for HDM-allergic animals exposed to GDI and
filtered GDI engine exhaust exposures was increased compared to the HEPA filtered air exposure
(FA) (lower left). * p<0.05 relative to FA exposed non-allergic mice; + p< 0.05 difference between
indicated groups; +++ p<0.001 difference between indicated groups.
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Figure S3: Central airway tissue resistance response to increasing methacholine doses.
Enhanced central airway resistance was observed with increasing doses methacholine for GDI
engine exhaust exposure in HDM-allergic animals. Maximal central airway resistance for HDM-
allergic animals exposed to GDI engine exhaust was significantly increased compared to the HEPA
filtered air (FA) and filtered GDI engine exhaust exposures. * p<0.05 relative to FA exposed non-
allergic mice; + p< 0.05 difference between indicated groups; +++ p<0.001 difference between
indicated groups.
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Figure S4: Resistance response in the peripheral airway tissues to increasing methacholine
doses. Enhanced peripheral tissue resistance was observed with increasing doses methacholine for
GDI and filtered GDI engine exhaust exposures in HDM-allergic mice. Maximal total resistance
for GDI and filtered GDI engine exhaust exposure was significantly increased compared to the
HEPA filtered air exposure (FA). * p<0.05 relative to FA exposed non-allergic mice; + p< 0.05
difference between indicated groups; +++ p<0.001 difference between indicated groups.



f-GDI Engine Exhaust
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Figure S5: Airway fibrosis was unchanged by GDI engine exhaust exposures. Mason
Trichrome staining indicated unchanging sub-epithelial and vascular collagen deposition (orange
arrows, Rows 1 and 3) between exposure types and sensitisation groups. Increased Clara cell
counts were observed in the airways of HDM-allergic animals (blue arrows, Rows 2 and 4). High
power images (40x magnification, Rows 2 and 4) are representative of the boxed regions in the
low power images (10x magnification, Rows 1 and 3).
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Figure S6: Enhanced mucus hyperplasia in HDM-sensitised animals. Periodic acid-Schiff-
diastase staining indicated increased goblet cell counts in HDM-allergic mice as compared non-
allergic mice. Regions of goblet cells are indicated by blue arrows. Images were shown at 20x
magnification.
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