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Fuel .I?;;g Model-Day (bpl):m) (I\r:\L/) (nfll_';s)
NA-1 314+6 32+2 1.93+0.17
NA-2 299+6 31+5 1.86 £0.29
M HDM-1 3048 30+4 1.86 £0.27
HDM-2 299+7 23+2 1.38+£0.11
Peat NA-1 304+7 324 1.90 £0.22
NA-2 2936 33+4 187 £0.19
FL HDM-1 2885 282 1.61£0.12
HDM-2 2725 212 1.30+£0.11
NA-1 3157 311 191 £0.09
NA-2 296+ 6 352 2.04+£0.11
M HDM-1 317 x5 21+£3 1.27 £0.16
HDM-2 308 + 13 22+4 1.38+£0.20
Oak NA-1 310+9 36+1 2.19£0.08
NA-2 304 £ 6 31+£2 1.88+0.14
FL HDM-1 299+8 21 +3* 1.31+0.18*
HDM-2 287+8 21+£3 1.30+0.15
NA-1 315+4 34+5 212 +0.34
NA-2 303+9 32+5 194 +0.31
M HDM-1 294 £ 13 24 £2 143+0.11
HDM-2 295+9 22+3 1.33+0.20
Eue NA-1 2937 31£5 1.82 £0.27
L NA-2 293+10 32+£3 194 +0.18
HDM-1 300 £13 2312 1.32+0.11
HDM-2 281+12 22+4 1.30+£0.21

Table S1. Baseline ventilatory parameters during 20-minute exposures to clean air measured
immediately prior to each of 2 days exposure to biomass smoke emissions under smoldering
(SM) or flaming (FL) conditions in non-allergic (NA) and HDM-allergic (HDM) mice. Data
show means + SEM (n = 8 mice/group) for breathing frequency (F, breaths per minute), minute
volume (MV), and peak inspiratory flow (PIF). Prior to the first day of exposure, breathing
frequency of all non-allergic mice together was equivalent to that of all HDM-allergic mice (309
+ 3 vs. 300 = 4, respectively, P =0.09, n = 48 each). At the same time, both MV and PIF were
~25% lower in HDM-allergic mice compared with non-allergic mice (MV: 32.7 £ 1.4 (NA) vs.
24.6 + 1.2 (HDM); PIF: 1.98 + 0.09 (NA) vs. 1.47 + 0.07 (HDM), P < 0.0001 for each). As the
individual groups had smaller sizes (n = 8), these differences were only significant for the single
indicated matching pair. *Significant difference (P < 0.05) vs. non-allergic group in the same
day-exposure cohort. Euc = Eucalyptus.



Burn  Model- Ti Te RT TV PEF EFso PenH

Fuel Type Day (Amsec) (Amsec) (Amsec) (Aml) (A ml/s) (Aml/s) (A units)
NA-1 25+3 -21+9 60+4 0.05+0.01 0.05+0.07 0.00+0.07 -0.14+0.04
NA-2 32+8 106 + 13 92+9 0.06+0.01 013+0.17 0.11+0.16 -0.18+0.06
M HDM-1  25+3 -28+7 56+6 0.02+0.01 -026+0.14 -0.24+0.11 -0.11+0.03
HDM-2 32x4 82+23 64+22 0.04+001 -002+0.12 -0.10+0.10 -0.15+0.04
Peat NA-1 237 -2+12 45+10 0.05+0.01 0.07+0.08 0.09+0.09 -0.03+0.03
NA-2 47+8 150 + 23 120+23 0.05+0.01 0.08+0.09 0.02+0.09 -0.08+0.03
FL HDM-1 274 -6x11 63+9 0.02+0.01 -0.12+0.06 -0.15%+0.06 -0.06£0.04
HDM-2 418 143 £ 27 113+27 0.05+£0.01 0.15+0.09 0.00+0.06 -0.17+0.03
NA-1 90+ 18# 321+68# 257+48# 0.04+0.01 -0.14+0.11 -0.21+0.11 -0.07%0.10
NA-2 61+7# 229+21# 206+19# 0.03+0.01 -0.29+0.09 -0.29+0.09 -0.09 +0.03
M HDM-1 60 +6*# 119+87* 95+82* 0.05+001 0.07+0.12 0.03+0.12 -0.16+0.08
HDM-2 52+5# 191+44# 179+54# 0.06+0.01 0.00+0.13 -0.05+0.13 -0.28+0.13
Oak NA-1 21£2 61+6 52+5 0.04+0.01 -0.03+0.07 -0.01+0.06 -0.05=+0.03
FL NA-2 18+4 37+14 25+13 0.03+0.01 0.06+0.10 0.05+0.09 0.04=0.07
HDM-1  21+4 43 +28 30+31 0.05+0.01 0.23+0.10 0.13+0.11 -0.07+0.03
HDM-2 184 55+12 45+9 0.03+0.00 0.13+0.06 0.09+0.06 -0.08+0.02
NA-1 64 +7# 185+ 26# 158+24# 0.05%0.01 -0.15+0.17# -0.13+£0.10# -0.08 £ 0.03
SM NA-2  69+14# 229+35# 197+28# 0.05+0.01 -0.22+0.13 -0.14+0.16 -0.10+0.02
HDM-1 54 +6# 226+21# 195+19# 0.04+0.01 -0.08+0.09 -0.16+0.08 -0.16+0.03
Euc HDM-2 64+7# 217+37# 183+28# 0.04+001 -0.11+0.18 -0.09+0.09 -0.13+0.09
NA-1 15+1 41+6 34+7 0.06+0.01 0.31+0.14 030%+0.12 -0.07+0.02
FL NA-2 18+3 50 +10 43+10 0.04+0.01 020+0.10 0.22+0.10 -0.03+0.01

HDM-1  22+3 78+9 62+9 0.04+0.01 0.02+0.09 -0.03+0.08 -0.09+0.02
HDM-2 162 55+17 47+17 0.02%+0.01 -0.04+0.10 -0.08+0.09 -0.10+0.03

Table S2. Changes in ventilatory parameters measured for 1 hour during each of 2 days exposure
to biomass smoke emissions under smoldering (SM) or flaming (FL) conditions in non-allergic
(NA) and HDM-allergic (HDM) mice. Data show means + SEM (n = 8 mice/group) for
differences in 1-hour exposure average values compared with 20-minute clean air averages
recorded immediately before exposure, for inspiratory time (Ti), expiratory time (Te), relaxation
time (RT), tidal volume (TV), peak expiratory flow (PEF), mid-expiratory flow (EFso), and
enhanced pause (PenH). *Significant difference (P < 0.05) vs. non-allergic group exposed to the
same fuel type condition. #P < 0.05 vs. flaming exposure condition in groups with the same fuel
type and allergic status. Euc = Eucalyptus.



Intra-

Mucous Cell

Multi-

Intrapulmonary

Fuel- Particulate  Histiocytic Mixed Cell . - . Lymphoid
Model - - bronchiolar Metaplasia/  nucleated Foreign -
Burn Matter  Inflammation® Inflammation MUCUS Hyperplasia  Giant Cells Material? Hyperplasia
Air NA 2/8 7/8 (0.9) 3/8(0.4) 1/8(0.1) 1/8(0.1) 0/8 218 1/8 (0.1)
(Peat) HpM  1/8 8/8(1.3)  8/8%(2.0) 8/8*(1.4) 8/8*(2.1) 1/8 0/8 8/8* (1.8)
Peat- NA 1/8 218(0.3)  0/8(0.0) 0/8(0.0) 0/8(0.0) 0/8 0/8 0/8 (0.0)
SM' HDM 078 318(0.4)  8/8%(L5) 7/8%(15) 7/8*(1.9) 0/8 318 6/8* (0.9)
Peat- NA 0/8 0/8(0.0)  0/8(0.0) 0/8(0.0) 0/8(0.0) 0/8 0/8 0/8 (0.0)
FL HDM  0/8 218(0.3)  7/8%(L4) 7/8%(1.4) 7/8*(1.6) 0/8 0/8 4/8 (0.5)
Air  NA 4/8 7/8(1.0)  0/8(0.0) 2/8(0.3) 0/8(0.0) 0/8 1/8 2/8 (0.3)
(Cak) HDM  1/8 7/8 (1.5)  8/8%(2.1) 8/8*(1.5) 8/8* (2.4) 418 0/8 8/8* (2.0)
Oak- NA 0/8 2/8(0.3)  0/8(0.0) 1/8(0.1) 0/8(0.0) 0/8 0/8 0/8 (0.0)
SM' HDM 178 7/8%(0.9)  8/8%(1.9) 8/8*(1.3) 8/8*(1.9) 218 1/8 5/8* (0.8)
Oak- NA 218 3/8(0.4)  0/8(0.0) 0/8(0.0) 1/8(0.1) 0/8 1/8 0/8 (0.0)
FL HDM 18 3/8(0.4)  7/8%(1.3) 5/8%(1.0) 6/8*(15) 2/8 218 4/8 (0.8)
Air  NA 318 7/8 (1.0) 8/8(1.5) 3/8(0.5) 2/8(0.3) 218 1/8 1/8 (0.1)
(Euwc) HpmM 118 7/8 (0.9) 8/8(1.8) 7/8(1.1) 7/8*(1.8) 1/8 0/8 6/8* (1.3)
Euc- NA 218 5/8(0.6)  0/8(0.0) 0/8(0.0) 0/8(0.0) 0/8 1/8 0/8 (0.0)
SM' HDM 28 3/8(0.4)  8/8*(1.8) 7/8*(1.1) 8/8*(1.8) 1/8 1/8 6/8* (0.9)
Euc- NA 0/8 2/8(0.3)  0/8(0.0) 0/8(0.0) 0/8(0.0) 0/8 1/8 0/8 (0.0)
FL HDM 08 2/8(0.3)  8/8*(1.1) 7/8*(1.0) 7/8*(1.3) 1/8 218 6/8* (0.8)

Table S3. Incidence summary table of histopathological changes in the lung after exposure to
smoldering (SM) or flaming (FL) biomass emissions in non-allergic (NA) and HDM-allergic

(HDM) mice (n=8 mice/group). Values represent incidence with average severity score across all

individuals in the group in parentheses; severity scores were based on a qualitative 0-4 scale.
IHistiocytic inflammation included macrophage aggregates with or without lesser numbers of

neutrophils and lymphocytes. 2Foreign material was consistent with aspiration of bedding or feed
material. *P < 0.05 vs. respective non-allergic control group (same treatment) by 2-tailed Fisher's

Exact Test. Euc = Eucalyptus.



5-day ! 5-week ! 3-hour
Air FE Air FE Air FE Filtered FE
BALF Data
Macrophages (104) 11.40+1.60 8.20+0.83 ;1148+£091 10.11+1.45; 9.90+0.88 10.21+£0.62 14.33£1.04*
Neutrophils (104) 0.12+0.04 0.03£0.01 ; 0.03£0.02 0.09+0.05 ; 0.10+x0.03 0.09+£0.03 0.10+£0.04
Lymphocytes (104) 0.01+0.01 0+0 0+0 0+0 0.02+0.01 0.04£0.02 0.02+0.01
Protein (mg/mL) | 70.07 +6.34 70.42+3.07 ; 68.82+3.18 76.85+7.9359.09+7.16 5578+3.25 58.07+2.90
Albumin (mg/mL) [21.85+1.80 17.78+0.83 |21.21+158 21.64+1.6619.20+2.54 15.65+0.83 15.21 +0.54#
GGT (U/L) 3.80+0.18 3.72+0.12 ; 3.66+£0.10 3.36+0.17 ; 3.75+x0.07 384+£035 341+0.35
LDH (U/L) 13.73+153 1211+119,1249+£081 13.32+1.22,;1535+193 12.63+0.56 13.61+0.68
NAG (U/L) 7.16+0.06 7.15+0.05 | 6.44+021 658+0.05 ; 7.16+041 6.43+£0.038 6.96+0.09
MIP-2 (pg/mL) 4886 £535 47.03+£1.89,40.12+5.22 4855+1.18 6169579 58.79+7.86 53.46+422
TNF-a (pg/mL) 298+048 261056 ; 1.62+£050 1.62+051 ;j 6.70x054 587+£0.73 3.70+£0.62
IFN-y (pg/mL) 1.64+£035 157+£0.42 0.64+0 0.64x0 238+x087 1.78+0.44 1.39+0.42
IL-6 (pg/mL) 1.28+0 128+£0 1.28+£0 1.28+£0 1.74 £0.46 1.28+0 1.28+0
Blood Data
RBC (106/ML) 739+048 711073 | 7.34+£0.17 7.45+0.17 ; 711026 824+£0.20 6.93+0.08
MCV (fL) 4966+1.16 4841+0.31,4820+0.15 47.91+0.20,48.03+£0.19 48.42+0.26 48.35+0.19
Hct (%) 36.80£2.83 34.53+3.643540+084 3571+£082,34.16+1.32 3991+1.01 3349+049
Hgb (g/dL) 126+£1.0 122+£13 125+£04 126+£04 11905 13.2+0.3 11.5+£0.2
MCH (pg) 17.0+£0.2 171+£0.1 17.0£0.2 16.8+£0.2 16.7+£03 16.0x0.1*# 16.6+0.1
MCHC (g/dL) 35.0+0.2 35.2+0.2 35204 35.1+04 347+0.7 331+x03* 344+0.2
WBC (103/p.L) 3.6+05 1.9+0.28 3405 2505 29+£03 22+0.2 22+0.2
Lym (103/p.L) 27+£03 1.3£0.28 28104 20+£04 23+£0.2 1.7+0.2 1.6+0.2
Platelets (103/uL) | 406 + 25 38560 | 436+14 432£17 | 454%19 419+ 56 453+ 32
CRP (mg/L) 0.03+£0.02 0.03+0.02 I 0.02+0.01 0.03+£0.01 I 0.04 +0.02 0.12+0.03*# 0.10+0.03

Table S4. Inflammatory markers and cellular endpoints in BALF and blood 24 hours after
varying exposures to flaming eucalyptus (FE) with the same PM CxT target (see Table 2 in main
paper for exposure characterization). Additional BALF assays for albumin, macrophage
inflammatory protein (MIP)-2, tumor necrosis factor (TNF)-a., interferon (IFN)-vy, and 1L-6 were
carried out as described in Methods for other markers, with reagents from the same
manufacturers. Approximately 0.5-0.8 ml of blood was drawn by cardiac puncture into a syringe
primed with sodium citrate and deposited into a microcentrifuge tube containing 17 ul sodium
citrate. Hematological data including total red blood cells (RBC), mean corpuscular volume
(MCV), hematocrit (Hct), hemoglobin (Hgb), mean corpuscular hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC), white blood cells (WBC), lymphocytes (Lym),
and platelets were measured using a Coulter AcT 10 Hematology Analyzer (Beckman Coulter
Inc., Miami, FL). Blood plasma was analyzed for C-reactive protein (CRP) using a kit from
DiaSorin (Stillwater, MN). Data show means + SEM (n = 8 mice/group). *Significant difference
(P < 0.05) vs. 5-day FE exposure. #P < 0.05 vs. 5-week FE exposure. 5P < 0.05 vs. air control
cohort from the same exposure.



