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High Flow Multi-Stage Impactor

A high flow multi-stage impactor was used to collect particle size fractions from PM > 30 μm, PM 10-30 μm, PM 3-10 μm, and PM < 3 μm. PM3 was collected onto a filter immediately following the stage impactor. Total flow rate through the impactor was approximately 1500 L min-1 for the duration of particle sampling (72 hours). The high flow multi-stage impactor can be seen in Supplementary Figure 1.

Gas Chromatography-Mass Spectrometry Analysis of Filter Extractions

Because we desired to extract both the polar and nonpolar constituents from the PTFE filter, we performed PM3 filter extractions in acetone. To ensure that our extraction process did not alter the chemistry of the PM constituents, we compared PM extracts from acetone dissolved filters, and extracts from filters that were dissolved in a 0.05% tween extraction. GC-MS analysis was performed by Greg Dooley at Colorado State University’s Center for Environmental Medicine. 

Endotoxin Standard Curves for PM < 10 μm and PM > 10 μm

PM10 and PM>10 particulate matter were serially diluted by mass into sterile, non-pyrogenic water and vortexed for fifteen minutes. Endotoxin content (EU per mL) for each serial dilution was then analyzed with a commercial rFC assay and standardized protocol (Pyrogene Recombinant Factor C Assay; Lonza Group Ltd., Walkersville, MD). Measured endotoxin levels (EU per mL) versus PM mass (mg per mL) were plotted for each size fraction and used as the standard curves for cell exposures.

Results

Gas Chromatography-Mass Spectrometry Analysis of Filter Extractions

The GC-MS analysis results can be seen in Supplementary Figure 2. No obvious differences were observed in the chemical profiles for either the acetone and 0.05% Tween PM extracts.

Endotoxin Standard Curves for PM10 and PM>10

As can be seen in Supplementary Figure 3, the PM10 size fraction had approximately 15x greater amounts of endotoxin units per mg of dust than the PM>10 size fraction. As reported in the methods section of the original article, the standard curves seen in Supplementary Figure 3 were used to estimate the PM mass deposited during cell exposures.



Supplementary Figure 1. High Volume Multi-stage Impactor (IESL v2) used to Collect PM > 30 μm, PM 10-30 μm, PM 3-10 μm, and PM < 3 μm. 

Supplementary Figure 2. Gas chromatograph-mass spectrometry results for PM < 3 μm extracted into 0.05% Tween (top panel) or acetone (bottom panel)

Supplementary Figure 3.  Endotoxin Standard Curves for PM10 and PM>10.

Supplementary Figure 4. Gravitational Settling Chamber used in PM < 10 μm Cell Exposures

Supplementary Figure 5. (A) Gravitational Settling Chamber used in PM > 10 μm Cell Exposures (B) Cell Plate Placement during Ten Minute Settling Exposures. Dimensions: 1m x 1m x 2m

Supplementary Table 1.  Exposure matrix for Cell Exposures
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Supplementary Figure 4.
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Supplementary Table 1.

	Experimental Variable
	Number of Variables
	Level of Variation

	Airway Cell Type
	2
	Normal human bronchial epithelial cells and normal human nasal epithelial cells

	
Biological Variability

	2
	Donors 1, 2

	Exposure Types
	3
	  PM < 10 μm exposed cells, 
PM > 10 μm exposed cells, 
HEPA Air + Gravity Settling Chamber Controls (1)

	
Exposure Level

	5
	PM < 10 μm 0.1 and 0.4 μg per cm2,
PM > 10 μm 0.1, 0.4, 1.0 μg per cm2 exposure levels

	Experimental Repetitions
	2
	NHBE and HNE cells (2) exposed to each exposure duration (2) on two separate days 

	Cellular Marker Timepoints
	
1

	2 hrs 
Following Exposure

	Cellular Markers
	4
	IL8, IL6, TNFα, LDH
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