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[bookmark: _Hlk102131921]Analysis of Polycyclic aromatic hydrocarbons (PAHs)
Chemicals and Reagents
All adsorbents, silica gel 60 (Merck, Darmstadt, Germany) and sodium sulfate (Merck, Darmstadt, Germany) were cleaned by thermal treatment at 450°C and activated at 100°C before use. All solvents were of glass distilled quality (Merck, Darmstadt, Germany). A deuterated internal standard mixture (1 ng µL-1) containing the 16 U.S. Environmental Protection Agency (US-EPA) priority PAHs (Dr. Ehrenstorfer (Augsburg, Germany) were used. Native mixture at 1 ng L-1, containing the 16 US EPA PAHs (Dr. Ehrenstorfer, Augsburg, Germany), were used for detection and quantification of target compounds. Octachlorornaphthalene (OCN) (Ultra Scientific, North Kingstown, RI, USA) (1 ng L-1) was used as recovery standard (RS). 
[bookmark: _Hlk102112641]Sample extraction, clean-up and analysis
The samples (PM2.5 filter) were placed in glass vials and spiked with a portion of 40 μL of the internal standard mixture, and then extracted by sonication for 15 min in 3 mL of dichloromethane at maximal amplitude in a Sonica Ultrasonic Extractor (Soltec, Milan, Italy). Following extraction, the samples were cleaned up using a Pasteur pipet, with a small plug of wool in the bottom, filled with 2 cm silica powder and some sodium sulfate on top. The elute was evaporated under nitrogen flow until only a third of the initial volumes was left, solvent exchanged using n-hexane (~3 mL), and finally evaporated to ca 200 µL. Samples were transferred to GC glass inserts vials (Agilent Technologies) and 40 µL of RS was added and samples were reduced to a small volume (~30-40 µL) for analysis. 
Table S6 shows all investigated compounds. Target compounds were separated on an Agilent GC/MS/MS system 7010B GC/TQ coupled to an 8890 GC system (Agilent Technologies). Samples (0.2 μL) were injected using an Agilent autosampler unit 7693A. The capillary column used was a DB-5MS (30 m × 0.25 mm, 0.25 μm, Agilent Technologies). Helium was the carrier gas at a flow rate of 1.0 mL/min. The temperature program was as follows: initial temperature 50°C for 3 min; ramp at 10°C/min to 180°C and held for 5 min; ramp at 3°C/min to 300°C and held for 10 min; injection at oven temperature at 250°C; and transfer line at 250°C. Electron impact ionization (EI) was performed at 70 eV energy at a 280°C ion source temperature. Scan type used was MRM/SIM filtering.
Quality assurance
Consistent recoveries (40-110%) were obtained for all IS compounds that were added to and used for correction of the samples. Field and laboratory blanks were analyzed in parallel with the samples. Minor residues only of some 2-4 ringed parent PAHs occurred, although the amount occurring was <10% of the amount found in the samples. All results were corrected for the blanks. The limits of detection (LOD) were calculated as three times the standard deviation of the values for the blanks or the background noise of these blanks. One standard reference material (SRM 1650b) was used as quality control (QC). The measured levels lie, for most part, within 30% of the certified levels (Figure S2).
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	Table S3. Mean change (0h, 5h, and 24 h) in biomarkers in exhaled air on days with cooking and candle exposure (clean air = reference) † 

	 
	 
	Cooking
	Candles

	Biomarkers
	Coefficient
	95% CI
	p-value
	Coefficient
	95% CI
	p-value

	
	SP-A %
	0.23
	(-0.06; 0.51)
	0.125
	0.33
	(0.04; 0.61)
	0.027*

	
	Albumin % 
	0.28
	(-0.15; 0.72)
	0.202
	0.36
	(-0.08; 0.79)
	0.109

	 
	Albumin/SP-A
	0.11
	(-0.03; 0.25)
	0.124
	0.04
	(-0.11; 0.18)
	0.627

	† Results are from linear mixed models with no interaction term. Definition of abbreviations: SP-A = Surfactant Protein-A. * The level of significance was assumed at p < 0.05.




	Table S4. Mean change (5h-24 h) in biomarkers in exhaled air following cooking and candle exposure (clean air = reference)†

	 
	 
	Cooking
	Candles

	Biomarkers
	Coefficient
	95% CI
	p-value
	Coefficient
	95% CI
	p-value

	
	SP-A %
	0.18
	(-0.18; 0.54)
	0.322
	0.40
	(0.04; 0.76)
	0.032*

	
	Albumin % 
	0.32
	(-0.20; 0.84)
	0.228
	0.35
	(-0.17; 0.87)
	0.184

	 
	Albumin/SP-A
	0.10
	(-0.07; 0.27)
	0.243
	-0.02
	(-0.19; 0.15)
	0.821

	† Results are from linear mixed models with no interaction term and no adjustment for baseline values. SP-A and albumin are expressed as weight percent. Definition of abbreviations: SP-A = Surfactant Protein-A. * The level of significance was assumed at p < 0.05.

















Table S5. Concentrations (averagea and range) of PM2.5associated 16 US EPA PAHs (ng/m3)
	Measurement
	              Clean air
Mean		 Range
	         Cooking
Mean		 Range  
	         Candles
Mean	           Range

	Number of sessions, N
	10
	11
	11

	naphthalene
	0.37
	0.073 - 0.63
	0.18
	0.050 - 0.25
	0.89
	0.57 - 1.7

	acenaphthylene
	0.0063
	<0.0018 - 0.011
	0.012
	0.0052 - 0.021
	0.079
	0.057 - 0.12

	acenaphthene
	0.018
	0.0042 - 0.039
	0.0094
	0.0052 - 0.014
	0.053
	0.033 - 0.12

	fluorene
	0.060
	0.011 - 0.10
	0.059
	0.021 - 0.12
	0.40
	0.25 - 0.80

	phenanthrene
	0.12
	0.023 - 0.25
	0.13
	0.10 - 0.17
	4.1
	2.9 - 8.0

	anthracene
	0.015
	<0.0044 - 0.020
	0.013
	<0.0044 - 0.024
	0.25
	0.15 - 0.59

	fluoranthene
	0.039
	0.0076 - 0.080
	0.11
	0.087 - 0.19
	1.3
	0.97 - 3.4

	pyrene
	0.059
	0.012 - 0.096
	0.34
	0.26 - 0.42
	2.6
	1.8 - 5.0

	benzo(a)anthracene
	0.0023
	<0.0017 - 0.0034
	0.0079
	<0.0017 - 0.017
	0.014
	<0.0017 - 0.051

	chrysene
	0.0093
	0.0029 - 0.022
	0.058
	0.027 - 0.096
	0.12
	0.060 - 0.33

	benzo(b)fluoranthene
	0.067
	0.015 - 0.13
	0.13
	0.064 - 0.18
	0.15
	0.31 - 0.11

	benzo(k)fluoranthene
	0.0058
	<0.0021 - 0.014
	0.014
	0.0032 - 0.032
	0.037
	0.0087 - 0.38

	benzo(a)pyrene
	0.010
	0.0027 - 0.015
	0.026
	0.013 - 0.064
	0.037
	0.023 - 0.061

	indeno(1,2,3-c,d)pyrene
	0.0058
	<0.0020 - 0.011
	0.012
	0.0026 - 0.030
	0.033
	0.018 - 0.060

	dibenzo(a,h)anthracene
	<0.0024
	<0.0024
	0.0040
	<0.0024 - 0.0040
	0.017
	<0.0024 - 0.030

	benzo(g,h,i)perylene
	0.016
	0.0041 - 0.025
	0.030
	0.0087 - 0.21
	0.065
	0.027 - 0.13

	SUM PAHs
	0.70
	0.16 - 1.3
	1.1
	0.88 - 1.6
	10
	7.8 - 21

	a The average value for each session is based on the following number of samples; clean air (n=15), cooking (n=22) and candles (n=16).





 

Figure S1
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Figure S1. Spectra overview of example NMR dataset of person with ID 15. Interesting regions are shown in subfigures where significant changes of metabolites and macromolecules were observed between exposure to clean air and exposure to candle / cooking (exact bins lie between dotted black lines).
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Figure S2. Results of three quality control (QC) samples (NIST SRM 1649b) compared to published certified values of 20 polycyclic aromatic compounds.

SRM 1649b

CERT value	dibenzothiophene	phenanthrene	anthracene	3-methylphenanthrene	1-methylphenanthrene	fluoranthene	pyrene	1-methylfluoranthene	retene	1-methylpyrene	benzo(a)anthracene	chrysene	benzo(b)fluoranthene	benzo(k)fluoranthene	benzo(a)pyrene	perylene	indeno(1,2,3-c,d)pyrene	dibenzo(a,h)anthracene	benzo(g,h,i)perylene	coronene	0.193	4.2149999999999999	0.50549999999999995	0.59800000000000009	0.44450000000000001	6.42	4.9800000000000004	0.114	0.23799999999999999	0.36299999999999999	2.23	3.0449999999999999	6.18	1.702	2.64	0.61399999999999999	2.89	0.29399999999999998	4.1399999999999997	3.2450000000000001	QC1	dibenzothiophene	phenanthrene	anthracene	3-methylphenanthrene	1-methylphenanthrene	fluoranthene	pyrene	1-methylfluoranthene	retene	1-methylpyrene	benzo(a)anthracene	chrysene	benzo(b)fluoranthene	benzo(k)fluoranthene	benzo(a)pyrene	perylene	indeno(1,2,3-c,d)pyrene	dibenzo(a,h)anthracene	benzo(g,h,i)perylene	coronene	0.157	4.1190988191481059	0.87303407275655975	0.41812052261471472	0.23424115872518678	6.2198067093201992	5.6567721253965777	8.4509601031206305E-2	8.4880699667452403E-2	0.14155807564001197	1.8223582493592241	4.2389141864152942	5.1661866390217535	1.8602763650314666	2.0715526396805166	0.76652678894356718	2.6105284406093601	0.50707592056791773	3.3073135409191048	4.3931569489566344	QC2	dibenzothiophene	phenanthrene	anthracene	3-methylphenanthrene	1-methylphenanthrene	fluoranthene	pyrene	1-methylfluoranthene	retene	1-methylpyrene	benzo(a)anthracene	chrysene	benzo(b)fluoranthene	benzo(k)fluoranthene	benzo(a)pyrene	perylene	indeno(1,2,3-c,d)pyrene	dibenzo(a,h)anthracene	benzo(g,h,i)perylene	coronene	0.17	2.9845915016885414	0.27106165649631769	0.33099524765062388	0.19261199284125444	5.07464515171469	4.5179894946001307	8.1233932322622243E-2	8.6288760331940662E-2	9.9381542856102331E-2	1.4844359790753672	3.8459740402578846	4.868851377610941	1.6866643588656689	1.7703915367051666	0.66912572713926177	2.4205104805810884	0.49502445800390582	2.9004310109175049	4.2447545276105503	QC3	dibenzothiophene	phenanthrene	anthracene	3-methylphenanthrene	1-methylphenanthrene	fluoranthene	pyrene	1-methylfluoranthene	retene	1-methylpyrene	benzo(a)anthracene	chrysene	benzo(b)fluoranthene	benzo(k)fluoranthene	benzo(a)pyrene	perylene	indeno(1,2,3-c,d)pyrene	dibenzo(a,h)anthracene	benzo(g,h,i)perylene	coronene	0.12	3.4658225206221016	0.66876080522628412	0.40849843809867853	0.23202361635920282	5.9593909246537704	5.1938106942505113	9.5784782926725973E-2	9.3408417936205204E-2	0.12186788886797031	1.5999406454055995	4.1253757738475683	4.8921165618155422	1.71989302558305	1.9592418653130046	0.62718402206120161	2.4446840188427599	0.5179666925020211	3.0568436278107556	3.9934190750339162	
ng/mg dust
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Table S1. Unadjusted means and standard deviations (SD) for biomarkers at baseline(Oh) and after exposure(Sh and 24h)f

Outcome

Biomarkers in exhaled air

SP-A %
Albumin %
Albumin/SP-A

Nasal lavage biomarkers

IL-1B
IL-8
Cytokines in serum
IL-1B
IL-8
CCL2
TNF-a
C-Reactive Protein
CRP
EPCs
Early
Late
Gene expression
IL-8

Clean air Cooking Candles

Oh Sh 24h Oh Sh 24h Oh Sh 24h
2.73 (1.4) 243 (1.1) 2.71(1.2) 2.98 (1.4) 2,51 (1.1) 2.86 (1.4) 2.96 (1.2) 2.87 (1.1) 3.04 (1.4)
3.04 (2.0) 3.12(1.6) 3.07(1.7) 3.29 (1.4) 336 (1.5) 3.36 (2.0) 347 (2.4) 3.72(2.0) 3212.1)
1.11 (0.5) 1.31(0.5) 1.16 (0.5) 1.26 (0.6) 1.40 (0.6) 1.31(0.9) 1.24 (0.8) 137 (0.6) 1.08 (0.4)

- 30.1 (38.7) 273 (312) - 27.6 (36.9) 23.5 (32.0) - 25.0(27.2) 27.3 (37.6)

- 173 (127) 157 (107) - 180 (156) 162 (128) - 177 (125) 170 (170)
0.50 (0.4) 0.60 (0.7) 0.65 (0.5) 0.59 (0.5) 0.53 (0.3) 0.45 (0.4) 0.47 (0.4) 0.41 (0.3) 0.42(0.3)
3.04 (2.4) 2.83 (2.0) 3.122.1) 423(33) 4.08 (3.7) 3.11 (2.4) 3.43(2.3) 422(3.5) 4.06 (2.2)
84.3 (67.8) 71.4 (58.8) 82.6 (66.5) 106 (69.2) 92.8 (74.5) 92.0 (69.5) 118 (81.9) 107 (67.6) 120 (67.3)
2.71(1.4) 2.80 (1.4) 3.31(1.6) 321(1.5) 2.62(1.5) 2.66 (1.3) 3.12(1.8) 2.82(1.6) 3.03 (1.6)
1.91 (2.73) 1.69 (2.48) 1.51 (2.17) 1.94 (2.62) 1.94 (2.58) 1.90 (2.71) 2.17 (2.75) 2.19 (2.97) 2.05 (2.94)
632 (265) 742 (330) 693 (334) 448 (194) 545 (254) 520 (224) 409 (218) 513 (279) 463 (265)
360 (132) 425 (155) 395 (159) 309 (101) 367 (121) 348 (100) 257 (112) 317 (151) 287 (160)

1.01 x 10 (2.0 x 10°%)

4.43x107(7.0x 107)

6.59x 107 (2.2x 10)

4.08x 107 (5.4x 107)

5.95x 107 (1.1 x 10)

4.45x 107 (7.7x 107)

L11x10°(3.5x 10°)

5.76 x 107 (1.5 x 10°%)

2.05x10° (7.1 x 10

CCL2 421x107(9.7x107) 4.88x107(1.2x10%) 220x 107 (2.5x107) 2.82x 107 (3.4x107) 3.33x107(3.9x107) 442x107(1.4x10%) 1.71x107(2.2x107) 227x107(3.8x107) 9.91x 107 (3.4x 10)
TNF-a 239x10°(28x10%)  6.85x 10°(1.4x 10%) 3.40x 10°(4.4x 109 2.70x10°(2.9x10%) 6.70x 10°(1.8x10%) 321x10°(23x10%) 3.14x10°(5.6x 109 2.43x10°(1.5x 10%) 321 x10*(1.9x 10%)
HMOX1 1.84x10°(2.0x 10%)  3.05x 10°(6.8x 10%) 1.81x 10%(2.4x 10%) 147x10°5(1.4x10%) 1.72x10°(1.5x10%) 1.58x10°(1.3x10%) 1.68x 10%(1.5x 10%)  7.66 x 10° (2.7x 10)  4.66x 10 (1.9 x 10*%)
0GG1 6.35x 10°(6.4x10°)  1.66x 10°(4.3x10%) 9.24x10°(1.2x10%) 6.33x10°(4.2x10%) 115x10°(1.5x10%) 6.85x10°(5.2x10°) 6.43x10°(5.4x10° 228x10°(7.5x 10%) 3.66 x 107 (1.7 x 107)
DNA damages
DNA strand breaks 0.07 (0.06) 0.07 (0.07) 0.05 (0.05) 0.06 (0.09) 0.06 (0.08) 0.05 (0.04) 0.05 (0.05) 0.06 (0.06) 0.06 (0.05)
__ Fpg-sensitive sites 0.08 (0.08) 0.08 (0.09) 0.07 (0.05) 0.08 (0.06) 0.10 (0.08) 0.10 (0.11) 0.06 (0.05) 0.06 (0.05) 0.06 (0.08)

T Data are presented on original scale. Definition of abbreviations: CCL2 = C-C motif chemokine ligand 2, EPCs = Endothelial Progenitor Cells. Fpg = formamidopyrimidine DNA glycosylase. HMOX1 = heme oxygenase (decycling) 1, IL = interleukin,
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Table $2. Unadjusted means and standard deviations (SD) for metabolites and macromolecules at baseline(0h) and after exposure(Sh and 24h).

Metabolites and macromolecules
Unsaturated fatty acid =CH
Unsaturated fatty acid <CH-CH,
Unsaturated fatty acid ~CH-CH;
Unsaturated fatty acid ~CH-CH,
Unsaturated fatty acid =CH-CHy
Alanine
Unidentified
Unidentified
Unidentified
Lipid -CH3 (+Valine)

Lipid -CH3 (+Valine)

Chemical shift Clean a Cooking Candles
ppm Oh sh 24h. Oh sh 24h. Oh sh 24h
~525 -1210(69.9)  -1I74(786)  -L173(75.0)  -1192(807)  -1178(66.8)  -1198(77.6)  -1190(762)  -1154(102)  -1190(67.3)
~2.04 3330 (167) 3321 (206) 3260 (176) 3311 (185) 3320 (157) 3335 (169) 3308 (170) 3286 (158) 3299 (152)
204 3962 (169) 4019 (226) 3883 (156) 3939 (169) 4008 (157) 3965 (166) 3940 (181) 3979 (168) 3921 (159)
~2.04 5660 (273) 5711(355) 5574.(267) 5634 (292) 5715 (286) 5683 (281) 5652 (312) 5669 (303) 5644 (281)
~197 4676 (167) 4690 (222) 4583 (168) 4632 (199) 4674 (183) 4637 (157) 4666 (222) 4691 (263) 4658 (189)
~145 3692 (187) 3668 (214) 3622 (207) 3686 (193) 3666 (182) 3737 (203) 3679 (198) 3630 (202) 3705 (206)
~145 3263 (152) 3179 (200) 3187 (195) 3243 (184) 3188 (154) 3267 (168) 3255 (159) 3164 (199) 3255 (149)
~145 3145 (151) 3056 (197) 3068 (193) 3126 (184) 3068 (150) 3144 (164) 3132 (156) 3040 (195) 3131 (148)
~145 3096 (154) 3013 (198) 3014 (190) 3077 (184) 3025 (151) 3089 (162) 3078 (157) 2992 (193) 3075 (149)
~1.00 3778 (152) 3649 (224) 3692 (179) 3743 (188) 3661 (162) 3765 (185) 3772171 3660 (229) 3763 (156)
~094 5626 (202) 5480 (324) 5518 (243) 5588 (233) 5486 (236) 5624 (222) 5630 (236) 5496 (305) 5611 (214)

¥ Data are presented on original scale. Definition of abbreviations: CCL2 = C-C motif chemokine ligand 2, EPCs = Endothelial Progenitor Cells. Fpg = formamidopyrimidine DNA glycosylase. HMOX1 = heme oxygenase (decycling) 1. IL = interleuki

GG = oxoguanine DNA glycosylase 1, SP-A = Surfactant Protein A. TNF-u = tumor necrosis factor . Nasal lavage biomarkers and cytokines in serum are reported in pg/ml. CRP is reported in mg/L. DNA-damages are reported in lesions per 10 base

pairs.




