Online supplementary material

Traffic-related air pollution in utero modifies cytokine responses to stimuli of umbilical cord blood cells: a cohort study

Azahara M. García-Serna; Elena Martín-Orozco; Pedro Jiménez-Guerrero; Trinidad Hernández-Caselles; Esther Cantero-Cano; María del Carmen Elena; Jesús Soler-Sánchez; Luis García-Marcos; Eva Morales; on behalf of the NELA Study group**

Supplementary Figure S1.  Study population flowchart.
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Supplementary Table 1. Main characteristics of included and excluded study participants. The NELA study (2015–2018).
	
	Included (N=235)
	Excluded (N=503)
	P value*

	Maternal age (years)
	33.3 ± 4.3
	32.2 ± 4.8
	0.002

	Nulliparous mothers, yes
	121 (51.5)
	253 (50.3)
	0.763

	Maternal educational level
	
	
	

	Incomplete secondary or less
	42 (17.9)
	104 (20.7)
	0.146

	Complete secondary
	53 (22.6)
	138 (27.4)
	

	University
	140 (59.6)
	261 (51.9)
	

	Parental social class
	
	
	

	I–II, managers/technicians 
	126 (53.6)
	241 (47.9)
	0.252

	III, skilled
	52 (22.1)
	110 (21.9)
	

	IV–V, semiskilled/unskilled
	54 (23.0)
	137 (27.2)
	

	Unemployed
	3 (1.3)
	15 (3.0)
	

	Maternal history of asthma, yes
	33 (14.0)
	48 (9.5)
	0.068

	Maternal history of atopy, yes
	107 (45.5)
	203(40.4)
	0.185

	Maternal pre-pregnancy BMI (kg/m2)
	24.4 ± 4.5
	23.7 ± 4.4
	0.028

	Normal (<25)
	152 (64.7)
	361 (71.8)
	0.135

	Overweight (25-29.99)
	59 (25.1)
	97 (19.3)
	

	Obesity (≥30)
	24 (10.2)
	45 (9.0)
	

	Maternal smoking during pregnancy, yes
	39 (16.6)
	89 (17.7)
	0.714

	Father age (years)
	35.6 ± 5.1
	34.4 ± 5.4
	0.005

	Father educational level
	
	
	

	Incomplete secondary or less
	57 (24.3)
	161 (32.1)
	0.056

	Complete secondary
	84 (35.7)
	145 (28.9)
	

	University
	94 (40.0)
	195 (38.9)
	

	Father history of asthma, yes
	22 (9.4)
	44 (8.8)
	0.778

	Father history of atopy, yes
	88 (37.6)
	175 (34.9)
	0.469

	Father smoking during pregnancy, yes
	83 (35.3)
	175 (34.9)
	0.918

	Area of residency
	
	
	

	Urban
	173 (73.6)
	361 (71.8)
	0.790

	Residential
	34 (14.5)
	73 (14.5)
	

	Rural
	28 (11.9)
	69 (13.7)
	

	Pets at home, yes
	111 (47.2)
	230(45.7)
	0.702

	Maternal contact with farming animals, yes
	44 (18.7)
	88 (17.5)
	0.685

	Newborns sex, female
	119 (50.6)
	244 (50.3)
	0.934

	Gestational age, weeks
	39.8 (1.3)
	39.5 (1.6)
	0.033

	Birth weight (g)
	3275 ± 430.5
	3226 ± 494.8
	0.335

	Season at birth
	
	
	
	
	

	Autumn
	74 (31.5)
	128 (26.4)
	0.066

	Spring
	63 (26.8)
	123 (25.4)
	

	Summer
	53 (22.6)
	155 (32.0)
	

	Winter
	45 (19.2)
	79 (16.3)
	

	Mode of delivery
	
	
	
	
	

	Vaginal non-instrumental
	132 (56.2)
	277 (58.1)
	0.822

	Vaginal Instrumental
	48 (20.4)
	98 (20.6)
	

	Cesarean section
	55 (23.4)
	102 (21.4)
	

	Fever during labor, yes
	11 (4.7)
	23 (5.0)
	0.882

	Use of antibiotics during labor, yes
	68 (30.2)
	110 (26.8)
	0.363

	Traffic-related air pollutants during whole pregnancy, median (iqr)
	
	
	

	NO2
	36.1 (22.8-39.6)
	35.6 (25.6-39.6)
	0.905

	PM2.5
	13.2 (10.9-14.3)
	13.2 (11.4-14.4)
	0.655

	PM10
	23.6 (18.6-26.0)
	23.4 (19.9-26.0)
	0.836

	O3
	20.3 (14.4-27.1)
	19.5 (14.4-27.6)
	0.962


Otherwise indicated data are expressed as N (%) or mean ± SD.
*p value derived from Kruskal-Wallis test for continuous variables and from Chi2 test for categorical variables.
Supplementary Table 2.  Stimuli used for assessing cytokine responses in cord blood.
	Stimuli
	Concentration

	Mitogens
	

	Concanavalin A (ConA)1
	10 µg/ml

	Phytohemagglutinin (PHA)1
	5 µg/ml

	Pathogen-associated molecular patterns (PAMPs)
	

	Lipopolysaccharide (LPS) 1
	1 µg/ml

	Peptidoglycan (PG) 1
	10 µg/ml

	Polyinosinic:polycytidylic acid (pI:C)1
	12.5 µg/ml

	Cytosine-phosphorothioateguanine oligodeoxynucleotides (CpG-ODN)2
	1 µg/ml

	Allergen extracts
	

	Dermatophagoides pteronyssinus (Der pT)3
	10 µg/ml

	Olea europaea3
	10 µg/ml


1Sigma-Aldrich; 2Trilink Biotechnologies; 3BIAL-Aristegui.
Supplementary Figure S2. Association between exposure 1 with selected cytokine responses to stimuli in newborns, while fixing exposure 2 at the 25th, 50th and 75th quantiles. The results were assessed by the BKMR model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, father smoking, season of birth, newborn’s sex, gestational age, and birthweight.
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Supplementary Table 3. Association between residential traffic-related air pollution exposure 15 days before delivery and mitogen-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	Con A

	IFN-α
	1.6
	(-6.5,
	9.7)
	
	-1.4
	(-15.7,
	12.9)
	
	-4.8
	(-19.9,
	10.3)
	
	2.9
	(-3.2,
	9.0)
	

	IL-1beta
	6.5
	(-0.1,
	13.1) *
	
	-0.8
	(-12.7,
	11.0)
	
	-1.1
	(-13.5,
	11.2)
	
	-1.0
	(-6.1,
	4.0)
	

	IL-6
	11.4
	(2.9,
	20.0) **
	
	9.3
	(-6.2,
	24.7)
	
	9.7
	(-6.5,
	25.8)
	
	-0.5
	(-7.2,
	6.1)
	

	TNF-α
	1.4
	(-3.4,
	6.2)
	
	-1.8
	(-10.3,
	6.7)
	
	-3.5
	(-12.4,
	5.4)
	
	0.2
	(-3.5,
	3.8)
	

	IFN-γ
	7.2
	(0.1,
	14.2) **
	
	2.3
	(-10.4,
	15.0)
	
	1.2
	(-12.0,
	14.4)
	
	-0.7
	(-6.1,
	4.6)
	

	IL-2
	1.8
	(-3.2,
	6.8)
	
	-1.4
	(-10.3,
	7.4)
	
	-2.4
	(-11.5,
	6.8)
	
	-0.5
	(-4.2,
	3.2)
	

	IL-4
	1.2
	(-2.0,
	4.4)
	
	0.8
	(-4.7,
	6.4)
	
	-0.1
	(-6.0,
	5.7)
	
	0.4
	(-1.8,
	2.6)
	

	IL-5
	-0.8
	(-6.1,
	4.6)
	
	-4.5
	(-13.9,
	5.0)
	
	-6.2
	(-16.0,
	3.6)
	
	2.2
	(-1.8,
	6.2)
	

	IL-13
	3.8
	(-3.5,
	11.1)
	
	-2.7
	(-15.7,
	10.4)
	
	-2.2
	(-15.8,
	11.4)
	
	-0.3
	(-5.8,
	5.2)
	

	IL-10
	6.5
	(0.2,
	12.9) **
	
	3.5
	(-7.8,
	14.8)
	
	4.8
	(-7.1,
	16.6)
	
	-1.4
	(-6.2,
	3.4)
	

	IL-17F
	3.4
	(-6.4,
	13.3)
	
	8.6
	(-9.1,
	26.2)
	
	7.4
	(-10.9,
	25.8)
	
	0.9
	(-6.6,
	8.3)
	

	IL-23
	1.4
	(-4.7,
	7.6)
	
	3.4
	(-7.7,
	14.5)
	
	3.8
	(-8.1,
	15.7)
	
	0.9
	(-3.9,
	5.6)
	

	PHA

	IFN-α
	6.9
	(0.4,
	13.5) **
	
	7.0
	(-4.8,
	18.9)
	
	6.1
	(-6.2,
	18.4)
	
	1.2
	(-3.8,
	6.2)
	

	IL-1beta
	5.3
	(0.0,
	10.7) *
	
	6.1
	(-3.5,
	15.8)
	
	7.0
	(-3.0,
	17.1)
	
	0.3
	(-3.8,
	4.4)
	

	IL-6
	13.5
	(6.2,
	20.8) **
	
	18.2
	(4.9,
	31.5)**
	
	17.7
	(3.7,
	31.6) **
	
	-1.8
	(-7.6,
	3.9)
	

	TNF-α
	4.0
	(-1.2,
	9.1)
	
	5.0
	(-4.4,
	14.4)
	
	3.0
	(-6.9,
	12.8)
	
	2.0
	(-1.8,
	5.9)
	

	IFN-γ
	8.4
	(-0.1,
	16.8) *
	
	4.8
	(-10.3,
	19.9)
	
	1.7
	(-14.1,
	17.5)
	
	-4.1
	(-10.4,
	2.2)
	

	IL-2
	1.7
	(-1.7,
	5.2)
	
	2.0
	(-3.9,
	8.0)
	
	0.3
	(-6.0,
	6.6)
	
	-0.1
	(-2.8,
	2.5)
	

	IL-4
	2.2
	(-1.7,
	6.0)
	
	4.1
	(-2.4,
	10.7)
	
	3.1
	(-3.9,
	10.2)
	
	1.0
	(-2.1,
	4.2)
	

	IL-5
	-3.7
	(-9.2,
	1.9)
	
	-7.4
	(-17.2,
	2.4)
	
	-10.0
	(-20.2,
	0.2) *
	
	1.8
	(-2.4,
	5.9)
	

	IL-13
	7.8
	(0.3,
	15.4) **
	
	0.8
	(-12.8,
	14.3)
	
	0.1
	(-14.1,
	14.2)
	
	-2.8
	(-8.6,
	2.9)
	

	IL-10
	2.8
	(-2.6,
	8.3)
	
	5.6
	(-4.1,
	15.3)
	
	4.6
	(-5.5,
	14.7)
	
	0.7
	(-3.3,
	4.8)
	

	IL-17F
	1.6
	(-5.0,
	8.2)
	
	6.2
	(-5.5,
	17.8)
	
	6.7
	(-5.3,
	18.8)
	
	0.1
	(-4.8,
	5.0)
	

	IL-23
	2.1
	(-6.4,
	10.7)
	
	12.8
	(-1.8,
	27.3) *
	
	13.9
	(-1.5,
	29.3) *
	
	1.6
	(-4.7,
	7.9)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.

Supplementary Table 4. Association between residential traffic-related air pollution exposure 15 days before delivery and PAMPs-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	LPS

	IFN-α
	4.3
	(-2.9,
	11.5)
	
	1.7
	(-11.1,
	14.4)
	
	0.1
	(-13.4,
	13.5)
	
	0.4
	(-5.2,
	6.1)
	

	IL-1beta
	0.8
	(-3.3,
	4.9)
	
	-2.0
	(-9.3,
	5.3)
	
	0.2
	(-7.5,
	7.9)
	
	-0.5
	(-3.6,
	2.6)
	

	IL-6
	11.3
	(3.8,
	18.8) **
	
	12.8
	(-0.5,
	26.1) *
	
	13.7
	(-0.2,
	27.7) *
	
	-2.5
	(-8.3,
	3.4)
	

	TNF-α
	2.3
	(-3.3,
	7.9)
	
	4.6
	(-5.5,
	14.7)
	
	4.1
	(-6.3,
	14.5)
	
	2.1
	(-2.1,
	6.3)
	

	IFN-γ
	2.3
	(-5.0,
	9.6)
	
	-4.6
	(-17.4,
	8.2)
	
	-5.1
	(-18.5,
	8.3)
	
	-4.7
	(-10.0,
	0.7) *
	

	IL-2
	1.2
	(-2.3,
	4.7)
	
	0.6
	(-5.7,
	7.0)
	
	-1.0
	(-7.6,
	5.6)
	
	-0.7
	(-3.5,
	2.1)
	

	IL-4
	0.9
	(-3.4,
	5.3)
	
	0.4
	(-7.0,
	7.8)
	
	-0.8
	(-8.8,
	7.1)
	
	0.6
	(-2.4,
	3.5)
	

	IL-5
	-5.7
	(-11.7,
	0.4) *
	
	-10.1
	(-20.7,
	0.5) *
	
	-12.2
	(-23.3,
	-1.1) **
	
	2.8
	(-1.8,
	7.3)
	

	IL-13
	0.4
	(-5.1,
	5.8)
	
	2.3
	(-7.5,
	12.0)
	
	1.0
	(-9.1,
	11.2)
	
	1.8
	(-2.3,
	5.8)
	

	IL-10
	0.4
	(-4.6,
	5.3)
	
	2.1
	(-6.7,
	10.9)
	
	1.3
	(-7.9,
	10.6)
	
	0.6
	(-3.1,
	4.4)
	

	IL-17F
	-2.1
	(-9.2,
	5.0)
	
	-0.8
	(-13.4,
	11.7)
	
	0.5
	(-12.6,
	13.5)
	
	-0.5
	(-5.9,
	5.0)
	

	IL-23
	3.4
	(-4.1,
	10.9)
	
	5.2
	(-8.4,
	18.7)
	
	7.8
	(-6.3,
	21.9)
	
	-1.5
	(-7.2,
	4.3)
	

	PG

	IFN-α
	6.2
	(-1.0,
	13.5) *
	
	5.4
	(-7.5,
	18.4)
	
	3.7
	(-9.8,
	17.2)
	
	1.1
	(-4.4,
	6.5)
	

	IL-1beta
	-0.1
	(-3.8,
	3.6)
	
	-1.1
	(-7.7,
	5.6)
	
	-0.1
	(-7.1,
	6.9)
	
	-0.4
	(-3.2,
	2.4)
	

	IL-6
	11.1
	(3.5,
	18.7) **
	
	13.3
	(-0.6,
	27.1) *
	
	14.0
	(-0.5,
	28.4) *
	
	-2.1
	(-8.0,
	3.8)
	

	TNF-α
	1.4
	(-3.5,
	6.3)
	
	4.1
	(-4.6,
	12.9)
	
	3.7
	(-5.5,
	12.8)
	
	2.2
	(-1.5,
	5.9)
	

	IFN-γ
	3.0
	(-3.0,
	9.0)
	
	-0.8
	(-11.4,
	9.8)
	
	-0.5
	(-11.6,
	10.7)
	
	-4.0
	(-8.5,
	0.5) *
	

	IL-2
	0.8
	(-3.3,
	4.9)
	
	1.8
	(-5.5,
	9.1)
	
	-0.3
	(-8.0,
	7.4)
	
	-0.2
	(-3.4,
	2.9)
	

	IL-4
	1.8
	(-2.0,
	5.7)
	
	1.2
	(-6.4,
	8.7)
	
	0.8
	(-7.4,
	9.0)
	
	0.4
	(-2.7,
	3.4)
	

	IL-5
	-6.0
	(-11.7,
	-0.2) **
	
	-10.8
	(-21.0,
	-0.5) **
	
	-12.4
	(-23.1,
	-1.6) **
	
	2.4
	(-1.9,
	6.8)
	

	IL-13
	-1.0
	(-6.1,
	4.1)
	
	-1.2
	(-10.2,
	7.8)
	
	-1.2
	(-10.6,
	8.2)
	
	-0.1
	(-3.9,
	3.7)
	

	IL-10
	0.0
	(-5.2,
	5.2)
	
	1.3
	(-7.9,
	10.5)
	
	-0.2
	(-9.8,
	9.4)
	
	0.2
	(-3.7,
	4.1)
	

	IL-17F
	-3.4
	(-10.1,
	3.3)
	
	-3.7
	(-15.4,
	8.1)
	
	-3.5
	(-15.8,
	8.9)
	
	-2.4
	(-7.5,
	2.7)
	

	IL-23
	2.1
	(-5.0,
	9.2)
	
	2.4
	(-9.9,
	14.7)
	
	5.3
	(-7.7,
	18.3)
	
	0.3
	(-5.1,
	5.7)
	

	pI:C

	IFN-α
	4.9
	(-2.0,
	11.8)
	
	0.5
	(-11.9,
	12.8)
	
	-0.1
	(-13.0,
	12.7)
	
	0.2
	(-5.1,
	5.4)
	

	IL-1beta
	-0.3
	(-5.5,
	5.0)
	
	-1.3
	(-10.7,
	8.1)
	
	-0.2
	(-10.0,
	9.6)
	
	-1.2
	(-5.2,
	2.8)
	

	IL-6
	11.6
	(3.8,
	19.3) **
	
	12.7
	(-1.4,
	26.8) *
	
	12.8
	(-1.9,
	27.5) *
	
	-3.2
	(-9.3,
	2.8)
	

	TNF-α
	1.2
	(-4.5,
	6.8)
	
	0.1
	(-10.3,
	10.4)
	
	-1.4
	(-12.3,
	9.4)
	
	0.4
	(-4.1,
	4.8)
	

	IFN-γ
	4.1
	(-3.6,
	11.7)
	
	-0.1
	(-13.8,
	13.5)
	
	-0.8
	(-15.2,
	13.6)
	
	-5.4
	(-11.2,
	0.4) *
	

	IL-2
	1.0
	(-3.1,
	5.1)
	
	-0.4
	(-7.5,
	6.7)
	
	-2.1
	(-9.5,
	5.4)
	
	-0.7
	(-3.9,
	2.5)
	

	IL-4
	0.9
	(-3.5,
	5.2)
	
	0.1
	(-6.3,
	6.6)
	
	-0.2
	(-7.1,
	6.8)
	
	0.3
	(-2.2,
	2.8)
	

	IL-5
	-6.7
	(-13.1,
	-0.4) **
	
	-13.7
	(-24.9,
	-2.4) **
	
	-15.3
	(-27.1,
	-3.6) **
	
	2.1
	(-2.6,
	6.9)
	

	IL-13
	2.8
	(-3.1,
	8.7)
	
	1.4
	(-9.7,
	12.4)
	
	0.0
	(-11.5,
	11.4)
	
	0.2
	(-4.4,
	4.8)
	

	IL-10
	0.4
	(-4.7,
	5.6)
	
	3.4
	(-5.8,
	12.5)
	
	2.5
	(-7.1,
	12.1)
	
	0.7
	(-3.2,
	4.6)
	

	IL-17F
	0.2
	(-7.3,
	7.7)
	
	-0.7
	(-14.0,
	12.5)
	
	0.0
	(-13.9,
	13.9)
	
	-3.0
	(-8.6,
	2.6)
	

	IL-23
	1.5
	(-7.4,
	10.3)
	
	3.1
	(-12.8,
	19.0)
	
	2.8
	(-13.8,
	19.5)
	
	-4.9
	(-11.2,
	1.4)
	

	CpG-ODN

	IFN-α
	1.9
	(-8.2,
	12.1)
	
	8.2
	(-10.0,
	26.4)
	
	5.2
	(-13.9,
	24.3)
	
	3.0
	(-4.5,
	10.6)
	

	IL-1beta
	5.6
	(-2.6,
	13.8)
	
	5.6
	(-8.6,
	19.8)
	
	3.6
	(-11.3,
	18.5)
	
	-1.6
	(-7.9,
	4.6)
	

	IL-6
	3.4
	(-6.4,
	13.2)
	
	8.5
	(-8.5,
	25.4)
	
	6.8
	(-11.3,
	24.9)
	
	1.0
	(-6.4,
	8.4)
	

	TNF-α
	-1.1
	(-7.1,
	4.9)
	
	-2.7
	(-13.0,
	7.5)
	
	-3.5
	(-14.2,
	7.2)
	
	1.0
	(-3.5,
	5.4)
	

	IFN-γ
	-0.4
	(-7.4,
	6.6)
	
	-1.9
	(-13.6,
	9.9)
	
	-4.0
	(-16.7,
	8.7)
	
	1.2
	(-3.6,
	5.9)
	

	IL-2
	-1.1
	(-7.5,
	5.4)
	
	-3.6
	(-15.3,
	8.2)
	
	-6.7
	(-19.0,
	5.7)
	
	-0.1
	(-5.1,
	4.8)
	

	IL-4
	1.2
	(-3.3,
	5.8)
	
	2.0
	(-5.5,
	9.5)
	
	1.3
	(-6.4,
	9.0)
	
	1.1
	(-2.4,
	4.5)
	

	IL-5
	1.7
	(-5.9,
	9.3)
	
	-0.8
	(-15.1,
	13.5)
	
	-3.5
	(-18.4,
	11.4)
	
	2.9
	(-2.5,
	8.4)
	

	IL-13
	-0.4
	(-7.6,
	6.7)
	
	-1.5
	(-14.9,
	11.9)
	
	-2.6
	(-16.4,
	11.2)
	
	4.0
	(-1.9,
	9.9)
	

	IL-10
	5.5
	(-2.3,
	13.3)
	
	4.5
	(-9.2,
	18.1)
	
	2.6
	(-11.6,
	16.9)
	
	-0.7
	(-6.4,
	4.9)
	

	IL-17F
	0.8
	(-4.9,
	6.5)
	
	1.4
	(-8.4,
	11.2)
	
	1.5
	(-8.7,
	11.6)
	
	0.0
	(-4.6,
	4.6)
	

	IL-23
	2.8
	(-3.9,
	9.5)
	
	0.7
	(-11.2,
	12.5)
	
	2.0
	(-10.5,
	14.5)
	
	0.2
	(-4.3,
	4.7)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.

Supplementary Table 5. Association between residential traffic-related air pollution exposure 15 days before delivery and allergen-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	Der pT

	IFN-α
	1.2
	(-6.9,
	9.3)
	
	-0.7
	(-15.5,
	14.0)
	
	-3.6
	(-18.9,
	11.8)
	
	3.2
	(-2.8,
	9.2)
	

	IL-1beta
	-0.6
	(-8.3,
	7.1)
	
	-0.2
	(-13.9,
	13.6)
	
	-2.3
	(-16.7,
	12.0)
	
	1.0
	(-4.8,
	6.8)
	

	IL-6
	10.0
	(2.1,
	17.9) **
	
	12.4
	(-1.8,
	26.6) *
	
	9.5
	(-5.4,
	24.4)
	
	-2.1
	(-8.2,
	4.0)
	

	TNF-α
	-0.6
	(-7.7,
	6.5)
	
	-0.9
	(-13.3,
	11.5)
	
	-2.4
	(-15.4,
	10.6)
	
	3.2
	(-2.3,
	8.6)
	

	IFN-γ
	0.6
	(-7.0,
	8.3)
	
	-0.2
	(-13.7,
	13.3)
	
	-1.6
	(-16.1,
	12.9)
	
	-1.5
	(-7.1,
	4.0)
	

	IL-2
	0.1
	(-4.5,
	4.6)
	
	0.1
	(-8.2,
	8.3)
	
	-2.1
	(-10.8,
	6.7)
	
	0.1
	(-3.4,
	3.6)
	

	IL-4
	0.4
	(-3.4,
	4.1)
	
	0.9
	(-6.2,
	7.9)
	
	0.2
	(-7.3,
	7.7)
	
	0.7
	(-2.1,
	3.5)
	

	IL-5
	-7.4
	(-14.5,
	-0.3) **
	
	-12.3
	(-25.0,
	0.3) *
	
	-15.4
	(-28.8,
	-2.1) **
	
	4.8
	(-0.5,
	10.1) *
	

	IL-13
	-0.4
	(-7.1,
	6.3)
	
	-3.5
	(-15.7,
	8.7)
	
	-3.2
	(-15.7,
	9.3)
	
	1.7
	(-3.3,
	6.7)
	

	IL-10
	0.1
	(-8.1,
	8.4)
	
	6.1
	(-8.7,
	20.9)
	
	3.4
	(-12.1,
	18.8)
	
	2.1
	(-4.1,
	8.4)
	

	IL-17F
	-1.1
	(-9.7,
	7.6)
	
	1.6
	(-13.2,
	16.3)
	
	1.1
	(-14.4,
	16.6)
	
	0.4
	(-5.7,
	6.4)
	

	IL-23
	1.0
	(-5.9,
	8.0)
	
	0.3
	(-12.2,
	12.9)
	
	1.0
	(-12.2,
	14.3)
	
	-1.8
	(-7.0,
	3.5)
	

	Olive extract

	IFN-α
	-1.7
	(-10.5,
	7.1) 
	
	-4.2
	(-20.5,
	12.2)
	
	-8.6
	(-25.5,
	8.3)
	
	3.9
	(-2.9,
	10.7)
	

	IL-1beta
	3.7
	(-3.5,
	10.9)
	
	5.8
	(-7.0,
	18.7)
	
	3.2
	(-10.2,
	16.7)
	
	0.5
	(-4.9,
	6.0)
	

	IL-6
	8.8
	(-0.1,
	17.6) *
	
	18.6
	(2.8,
	34.5)**
	
	17.0
	(0.3,
	33.6) **
	
	3.8
	(-3.0,
	10.5)
	

	TNF-α
	-0.6
	(-7.4,
	6.3)
	
	-0.9
	(-12.7,
	10.9)
	
	-1.8
	(-14.7,
	11.1)
	
	2.1
	(-2.8,
	7.0)
	

	IFN-γ
	1.4
	(-5.7,
	8.5)
	
	1.3
	(-10.7,
	13.2)
	
	-0.1
	(-12.6,
	12.4)
	
	0.8
	(-4.4,
	6.0)
	

	IL-2
	-1.3
	(-8.4,
	5.8)
	
	-2.2
	(-14.2,
	9.9)
	
	-5.4
	(-18.1,
	7.4)
	
	0.5
	(-4.4,
	5.5)
	

	IL-4
	0.9
	(-2.8,
	4.6)
	
	-0.9
	(-8.1,
	6.4)
	
	-1.4
	(-9.1,
	6.3)
	
	-0.5
	(-3.2,
	2.1)
	

	IL-5
	-3.7
	(-11.4,
	4.0)
	
	-4.5
	(-18.4,
	9.4)
	
	-7.8
	(-22.4,
	6.8)
	
	4.6
	(-1.3,
	10.5)
	

	IL-13
	0.9
	(-5.8,
	7.5)
	
	-0.5
	(-12.5,
	11.5)
	
	-1.0
	(-13.3,
	11.4)
	
	2.5
	(-2.7,
	7.7)
	

	IL-10
	3.6
	(-4.2,
	11.4)
	
	2.8
	(-11.0,
	16.7)
	
	-0.1
	(-14.6,
	14.3)
	
	0.1
	(-5.5,
	5.6)
	

	IL-17F
	0.7
	(-7.2,
	8.5)
	
	2.7
	(-10.2,
	15.5)
	
	1.5
	(-11.9,
	15.0)
	
	-0.2
	(-5.6,
	5.3)
	

	IL-23
	0.2
	(-6.5,
	6.8)
	
	-3.0
	(-15.6,
	9.6)
	
	-1.1
	(-14.3,
	12.2)
	
	0.7
	(-3.8,
	5.2)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.

Supplementary Table 6. Association between residential traffic-related air pollution exposure during specific trimesters of pregnancy and ConA-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	 1st trimester of pregnancy

	IFN-α
	1.7
	(-6.7,
	10.1)
	
	8.8
	(-5.1,
	22.7)
	
	9.2
	(-5.5,
	23.9)
	
	5.1
	(-0.9,
	11.1)*
	

	IL-1beta
	5.6
	(-1.3,
	12.6)
	
	0.8
	(-10.8,
	12.5)
	
	0.4
	(-12.0,
	12.7)
	
	-0.3
	(-5.4,
	4.8)
	

	IL-6
	11.5
	(2.6,
	20.4)**
	
	10.5
	(-4.6,
	25.5)
	
	11.3
	(-4.7,
	27.2)
	
	1.6
	(-5.0,
	8.3)
	

	TNF-α
	1.5
	(-3.5,
	6.5)
	
	4.3
	(-4.0,
	12.5)
	
	4.4
	(-4.4,
	13.1)
	
	0.6
	(-3.2,
	4.3)
	

	IFN-γ
	6.6
	(-0.8,
	14.0)*
	
	4.0
	(-8.4,
	16.4)
	
	4.6
	(-8.5,
	17.8)
	
	0.1
	(-5.4,
	5.6)
	

	IL-2
	1.1
	(-3.9,
	6.2)
	
	2.1
	(-6.5,
	10.7)
	
	2.3
	(-6.7,
	11.3)
	
	0.4
	(-3.4,
	4.2)
	

	IL-4
	1.7
	(-1.5,
	5.0)
	
	4.7
	(-0.8,
	10.2)*
	
	5.3
	(-0.4,
	10.9)*
	
	0.5
	(-1.9,
	2.9)
	

	IL-5
	-0.5
	(-6.1,
	5.1)
	
	2.5
	(-6.7,
	11.8)
	
	2.8
	(-7.0,
	12.6)
	
	2.9
	(-1.2,
	6.9)
	

	IL-13
	3.2
	(-4.4,
	10.9)
	
	-1.9
	(-14.7,
	10.8)
	
	-1.8
	(-15.3,
	11.7)
	
	-0.4
	(-6.0,
	5.2)
	

	IL-10
	5.9
	(-0.7
	12.5)*
	
	7.0
	(-4.0,
	18.0)
	
	7.0
	(-4.7,
	18.7)
	
	0.4
	(-4.5,
	5.2)
	

	IL-17F
	5.6
	(-4.7,
	15.9)
	
	5.3
	(-11.7,
	22.3)
	
	5.8
	(-12.4,
	24.0)
	
	1.6
	(-6.0,
	9.1)
	

	IL-23
	1.9
	(-4.4,
	8.2)
	
	6.7
	(-3.6,
	17.0)
	
	7.1
	(-3.8,
	18.0)
	
	1.7
	(-2.9,
	6.3)
	

	2nd trimester of pregnancy

	IFN- α
	4.1
	(-4.1,
	12.2)
	
	-0.4
	(-14.4,
	13.7)
	
	3.4
	(-11.2,
	17.9)
	
	2.3
	(-4.0,
	8.6)
	

	IL-1beta
	4.6
	(-2.2,
	11.3)
	
	0.3
	(-11.3,
	11.8)
	
	1.9
	(-10.1,
	14.0)
	
	0.2
	(-5.1,
	5.5)
	

	IL-6
	11.4
	(2.8,
	20.0) **
	
	9.7
	(-5.3,
	24.6)
	
	11.7
	(-3.9,
	27.2)
	
	0.0
	(-6.9,
	7.0)
	

	TNF-α
	2.4
	(-2.5,
	7.2)
	
	1.9
	(-6.4,
	10.1)
	
	2.5
	(-6.1,
	11.0)
	
	0.3
	(-3.6,
	4.2)
	

	IFN-γ
	6.6
	(-0.6,
	13.7)*
	
	5.0
	(-7.3,
	17.3)
	
	6.4
	(-6.4,
	19.2)
	
	0.0
	(-5.7,
	5.7)
	

	IL-2
	2.0
	(-2.9,
	7.0)
	
	1.7
	(-7.1,
	10.4)
	
	3.5
	(-5.7,
	12.6)
	
	-0.2
	(-4.2,
	3.8)
	

	IL-4
	2.1
	(-1.0,
	5.3)
	
	1.1
	(-4.6,
	6.8)
	
	2.1
	(-3.8,
	8.1)
	
	0.3
	(-2.3,
	2.9)
	

	IL-5
	-0.2
	(-5.6,
	5.3)
	
	0.2
	(-9.2,
	9.5)
	
	1.5
	(-8.1,
	11.2)
	
	3.4
	(-0.8,
	7.6)
	

	IL-13
	2.7
	(-4.7,
	10.1)
	
	1.0
	(-11.7,
	13.7)
	
	1.5
	(-11.7,
	14.7)
	
	0.1
	(-5.8,
	5.9)
	

	IL-10
	5.3
	(-1.1,
	11.8)
	
	4.4
	(-6.6,
	15.5)
	
	6.3
	(-5.2,
	17.7)
	
	0.3
	(-4.8,
	5.3)
	

	IL-17F
	2.3
	(-7.8,
	12.4)
	
	3.5
	(-13.4,
	20.4)
	
	4.7
	(-12.8,
	22.2)
	
	1.5
	(-6.4,
	9.3)
	

	IL-23
	2.2
	(-3.8,
	8.2)
	
	2.8
	(-7.7,
	13.3)
	
	4.3
	(-6.5,
	15.1)
	
	1.3
	(-3.7,
	6.2)
	

	3rd trimester of pregnancy

	IFN-α
	3.9
	(-4.3,
	12.2)
	
	-0.8
	(-15.2,
	13.7)
	
	-0.7
	(-15.7,
	14.3)
	
	1.7
	-(4.5,
	7.8)
	

	IL-1beta
	7.2
	(0.4,
	14.0)**
	
	0.6
	(-11.4,
	12.6)
	
	1.1
	(-11.3,
	13.4)
	
	-1.3
	-(6.4,
	3.8)
	

	IL-6
	13.4
	(4.6,
	22.1) **
	
	10.0
	(-5.6,
	25.5)
	
	9.8
	(-6.2,
	25.9)
	
	-1.2
	-(7.9,
	5.6)
	

	TNF-α
	3.0
	(-2.0,
	8.0)
	
	1.4
	(-7.1,
	9.9)
	
	1.3
	(-7.6,
	10.1)
	
	-0.4
	-(4.2,
	3.3)
	

	IFN-γ
	8.9
	(1.7,
	16.2) **
	
	4.5
	(-8.2,
	17.3)
	
	3.5
	(-9.7,
	16.7)
	
	-1.2
	-(6.7,
	4.2)
	

	IL-2
	2.5
	(-2.6,
	7.6)
	
	-1.9
	 (-10.7,
	6.9)
	
	-2.2
	(-11.3,
	6.9)
	
	-0.5
	-(4.3,
	3.3)
	

	IL-4
	1.9
	(-1.4,
	5.2)
	
	1.8
	(-3.8,
	7.5)
	
	2.2
	(-3.6,
	7.9)
	
	0.0
	-(2.3,
	2.3)
	

	IL-5
	0.6
	(-5.0,
	6.1)
	
	0.8
	(-8.8,
	10.3)
	
	0.8
	(-9.1,
	10.6)
	
	1.9
	-(2.1,
	6.0)
	

	IL-13
	4.8
	(-2.7,
	12.3)
	
	0.5
	(-12.6,
	13.7)
	
	0.3
	(-13.3,
	13.8)
	
	-0.7
	-(6.3,
	4.9)
	

	IL-10
	7.3
	(0.8,
	13.7) **
	
	3.5
	(-7.9,
	14.9)
	
	4.7
	(-7.1,
	16.4)
	
	-1.4
	-(6.2,
	3.5)
	

	IL-17F
	3.3
	(-7.0,
	13.5)
	
	6.1
	(-11.4,
	23.7)
	
	4.2
	(-13.9,
	22.3)
	
	0.2
	-(7.3,
	7.8)
	

	IL-23
	2.2
	(-4.0,
	8.3)
	
	2.8
	(-8.0,
	13.6)
	
	3.3
	(-7.9,
	14.6)
	
	0.3
	-(4.6,
	5.2)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.
Supplementary Table 7. Association between residential traffic-related air pollution exposure during specific trimesters of pregnancy and PHA-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	 1st trimester of pregnancy

	IFN-α
	6.5
	(-0.4,
	13.4)*
	
	14.9
	(3.5,
	26.4)**
	
	15.6
	(3.4,
	27.8) **
	
	4.2
	(-0.8,
	9.3)*
	

	IL-1beta
	5.0
	(-0.6,
	10.6)*
	
	6.4
	(-3.1,
	15.9)
	
	6.6
	(-3.5,
	16.6)
	
	1.4
	(-2.7,
	5.6)
	

	IL-6
	14.0
	(6.4,
	21.6 **
	
	19.5
	(6.5,
	32.4)**
	
	21.4
	(7.7,
	35.1)**
	
	1.1
	(-4.7,
	6.8)
	

	TNF-α
	3.6
	(-1.9,
	9.0)
	
	11.1
	(2.0,
	20.1)**
	
	10.8
	(1.2,
	20.4)**
	
	3.8
	(-0.1,
	7.7)*
	

	IFN-γ
	8.1
	(-0.7,
	16.9)*
	
	10.0
	(-4.8,
	24.7)
	
	11.7
	(-3.9,
	27.3)
	
	0.2
	(-6.2,
	6.7)
	

	IL-2
	1.6
	(-2.1,
	5.3)
	
	3.5
	(-2.3,
	9.4)
	
	4.4
	(-1.8,
	10.6)
	
	1.1
	(-1.5,
	3.7)
	

	IL-4
	2.8
	(-1.2,
	6.8)
	
	8.1
	(1.8,
	14.5)**
	
	8.7
	(2.0,
	15.4)**
	
	1.9
	(-1.1,
	4.9)
	

	IL-5
	-4.0
	(-9.8,
	1.8)
	
	-1.8
	(-11.4,
	7.9)
	
	-1.9
	(-12.2,
	8.3)
	
	2.4
	(-1.8,
	6.7)
	

	IL-13
	6.8
	(-1.1,
	14.7)*
	
	7.9
	(-5.4,
	21.1)
	
	8.4
	(-5.6,
	22.4)
	
	-0.5
	(-6.3,
	5.4)
	

	IL-10
	2.1
	(-3.6, 
	7.8)
	
	7.0
	(-2.5,
	16.4)
	
	7.1
	(-2.9,
	17.2)
	
	3.3
	(-0.8,
	7.4)
	

	IL-17F
	2.4
	(-4.5,
	9.3)
	
	4.0
	(-7.4,
	15.4)
	
	4.4
	(-7.7,
	16.5)
	
	-0.6
	(-5.6,
	4.4)
	

	IL-23
	4.2
	(-4.4,
	12.8)
	
	13.1
	(-1.1,
	27.3) *
	
	12.9
	(-2.1,
	27.8)*
	
	2.0
	(-4.4,
	8.4)
	

	2nd trimester of pregnancy

	IFN-α
	7.3
	(0.6,
	14.0)**
	
	9.2
	(-2.2,
	20.7)
	
	11.6
	(-0.2,
	23.4)*
	
	2.3
	(-2.9,
	7.6)
	

	IL-1beta
	3.8
	(-1.7,
	9.3)
	
	7.6
	(-1.8,
	17.0)
	
	8.0
	(-1.8,
	17.8)
	
	1.2
	(-3.1,
	5.5)
	

	IL-6
	14.2
	(6.8,
	21.6)**
	
	17.1
	(4.2,
	29.9) **
	
	18.8
	(5.4,
	32.1)**
	
	-1.9
	(-8.0,
	4.1)
	

	TNF-α
	3.7
	(-1.5,
	9.0)
	
	7.0
	(-2.1,
	16.1)
	
	8.4
	(-1.0,
	17.8)*
	
	3.1
	(-1.1,
	7.2)
	

	IFN-γ
	7.2
	(-1.4,
	15.8)
	
	8.7
	(-6.0,
	23.4)
	
	11.8
	(-3.4,
	27.1)
	
	-2.0
	(-8.6,
	4.7)
	

	IL-2
	2.3
	(-1.3,
	5.8)
	
	3.0
	(-2.8,
	8.9)
	
	5.2
	(-0.9,
	11.3)*
	
	0.0
	(-2.8,
	2.7)
	

	IL-4
	3.5
	(-0.4,
	7.5)*
	
	4.3
	(-2.1,
	10.6)
	
	5.8
	(-0.9,
	12.4)*
	
	1.4
	(-2.0,
	4.8)
	

	IL-5
	-4.0
	(-9.6,
	1.6)
	
	-0.9
	(-10.5,
	8.7)
	
	-0.6
	 (-10.6,
	9.4)
	
	3.2
	(-1.2,
	7.5)
	

	IL-13
	6.9
	(-0.8,
	14.6)*
	
	11.5
	(-1.7,
	24.6) *
	
	13.1
	(-0.5,
	26.7)*
	
	-0.7
	(-6.8,
	5.4)
	

	IL-10
	1.8
	(-3.8,
	7.3)
	
	7.2
	(-2.2,
	16.7)
	
	7.5
	(-2.2,
	17.3)
	
	2.0
	(-2.3,
	6.3)
	

	IL-17F
	0.5
	(-6.1,
	7.2)
	
	5.5
	(-5.8,
	16.8)
	
	4.2
	(-7.5,
	16.0)
	
	-0.1
	(-5.3,
	5.0)
	

	IL-23
	3.5
	(-4.9,
	11.9)
	
	5.3
	(-9.2,
	19.8)
	
	6.7
	(-8.4,
	21.8)
	
	2.4
	(-4.4,
	9.1)
	

	3rd trimester of pregnancy

	IFN-α
	8.1
	(1.2,
	14.9)**
	
	7.2
	(-4.8,
	19.1)
	
	7.0
	(-5.3,
	19.3)
	
	1.0
	(-4.1,
	6.0)
	

	IL-1beta
	4.7
	(-0.8,
	10.2)*
	
	5.8
	(-3.9,
	15.5)
	
	5.4
	(-4.6,
	15.5)
	
	0.4
	(-3.7,
	4.5)
	

	IL-6
	15.0
	(7.5,
	22.5)**
	
	16.8
	(3.3,
	30.2)**
	
	15.6
	(1.6,
	29.5)**
	
	-2.6
	(-8.5,
	3.2)
	

	TNF-α
	4.6
	(-0.7,
	9.9)*
	
	6.2
	(-3.2,
	15.7)
	
	5.9
	(-3.8,
	15.6)
	
	1.4
	(-2.5,
	5.4)
	

	IFN-γ
	9.0
	(0.3,
	17.7)**
	
	1.5
	(-13.9,
	16.8)
	
	-0.7
	(-16.5,
	15.1)
	
	-4.0
	(-10.4,
	2.4)
	

	IL-2
	2.4
	(-1.2,
	6.0)
	
	0.0
	(-6.1,
	6.0)
	
	-0.1
	(-6.3,
	6.1)
	
	-0.2
	(-2.9,
	2.5)
	

	IL-4
	3.3
	(-0.6,
	7.3)
	
	4.5
	(-2.0,
	11.0)
	
	5.0
	(-1.8,
	11.8)
	
	0.7
	(-2.6,
	3.9)
	

	IL-5
	-3.6
	(-9.3,
	2.2)
	
	-3.3
	(-13.3,
	6.6)
	
	-4.3
	(-14.5,
	5.9)
	
	2.2
	(-2.1,
	6.4)
	

	IL-13
	8.6
	(0.9,
	16.4)**
	
	3.1
	(-10.6,
	16.7)
	
	3.4
	(-10.8,
	17.5)
	
	-2.2
	(-8.0,
	3.6)
	

	IL-10
	2.3
	(-3.3,
	7.9)
	
	3.7
	(-6.1,
	13.5)
	
	2.6
	(-7.5,
	12.6)
	
	0.7
	(-3.4,
	4.8)
	

	IL-17F
	1.0
	(-5.7,
	7.8)
	
	8.0
	(-3.7,
	19.7)
	
	6.9
	(-5.1,
	18.9)
	
	-0.1
	(-5.0,
	4.9)
	

	IL-23
	3.0
	(-5.6,
	11.6)
	
	10.6
	(-4.1,
	25.3)
	
	10.7
	(-4.7,
	26.0)
	
	0.6
	(-5.9,
	7.1)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.
Supplementary Table 8. Association between residential traffic-related air pollution exposure during specific trimesters of pregnancy and LPS-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	 1st trimester of pregnancy

	IFN-α
	4.2
	(-3.5,
	11.8)
	
	8.8
	(-3.6,
	21.1)
	
	8.0
	(-5.1,
	21.1)
	
	2.5
	(-3.1,
	8.2)
	

	IL-1beta
	0.3
	(-4.0,
	4.6)
	
	-4.6
	(-11.7,
	2.6)
	
	-5.2
	(-12.8,
	2.4)
	
	-0.5
	(-3.7,
	2.6)
	

	IL-6
	10.9
	(3.1,
	18.7)**
	
	12.5
	(-0.5,
	25.5)*
	
	13.3
	(-0.5,
	27.1)*
	
	-0.5
	(-6.3,
	5.4)
	

	TNF-α
	1.8
	(-3.9,
	7.6)
	
	8.0
	(-1.7,
	17.6)
	
	6.8
	(-3.4,
	17.1)
	
	2.8
	(-1.3,
	6.9)
	

	IFN-γ
	1.8
	(-5.8,
	9.4)
	
	-1.4
	(-13.9,
	11.1)
	
	-1.0
	(-14.3,
	12.3)
	
	-3.2
	(-8.6,
	2.2)
	

	IL-2
	1.1
	(-2.6,
	4.9)
	
	1.6
	(-4.6,
	7.8)
	
	2.3
	(-4.2,
	8.8)
	
	0.1
	(-2.7,
	2.9)
	

	IL-4
	1.5
	(-2.7
	5.6)
	
	5.0
	(-2.0,
	12.0)
	
	5.2
	(-2.1,
	12.4)
	
	1.5
	(-1.5,
	4.5)
	

	IL-5
	-6.6
	(-12.9
	-0.3)**
	
	-4.4
	(-14.8,
	6.0)
	
	-5.4
	(-16.4,
	5.7)
	
	3.0
	(-1.6,
	7.6)
	

	IL-13
	0.6
	(-5.0
	6.2)
	
	7.6
	(-2.0,
	17.1)
	
	7.4
	(-2.6,
	17.5)
	
	3.0
	(-1.1,
	7.1)
	

	IL-10
	0.2
	(-5.0
	5.4)
	
	2.0
	(-6.7,
	10.6)
	
	2.0
	(-7.2,
	11.2)
	
	2.0
	(-1.9,
	5.8)
	

	IL-17F
	-1.4
	(-8.8,
	6.1)
	
	-2.2
	(-14.5,
	10.2)
	
	-2.2
	(-15.2,
	10.8)
	
	-0.9
	(-6.4,
	4.5)
	

	IL-23
	3.6
	(-4.3,
	11.5)
	
	6.5
	(-6.6,
	19.5)
	
	5.9
	(-7.9,
	19.7)
	
	-1.1
	(-6.8,
	4.6)
	

	2nd trimester of pregnancy

	IFN-α
	5.2
	(-2.1,
	12.5)
	
	4.0
	(-8.3,
	16.3)
	
	5.7
	(-7.1,
	18.4)
	
	0.9
	(-5.1,
	6.9)
	

	IL-1beta
	-1.0
	(-5.2,
	3.2)
	
	-0.5
	(-7.7,
	6.6)
	
	-1.7
	(-9.1,
	5.8)
	
	-0.1
	(-3.4,
	3.2)
	

	IL-6
	11.0
	(3.4,
	18.6)**
	
	10.6
	(-2.4,
	23.6)
	
	11.6
	(-1.9,
	25.0)*
	
	-2.8
	(-8.9,
	3.4)
	

	TNF-α
	2.0
	(-3.5,
	7.6)
	
	3.8
	(-5.9,
	13.6)
	
	4.1
	(-6.0,
	14.2)
	
	2.7
	(-1.7,
	7.1)
	

	IFN-γ
	0.5
	(-6.9,
	7.9)
	
	-4.1
	(-16.7,
	8.4)
	
	-3.0
	(-16.0,
	10.0)
	
	-4.2
	(-9.9,
	1.5)
	

	IL-2
	1.6
	(-2.0,
	5.2)
	
	1.5
	(-4.7,
	7.7)
	
	3.2
	(-3.2,
	9.7)
	
	-0.9
	(-3.9,
	2.1)
	

	IL-4
	2.2
	(-1.9,
	6.3)
	
	1.0
	(-6.5,
	8.4)
	
	2.4
	(-5.3,
	10.1)
	
	0.9
	(-2.2,
	4.0)
	

	IL-5
	-6.0
	(-12.1,
	0.1)*
	
	-2.7
	(-13.1,
	7.7)
	
	-2.7
	(-13.5,
	8.1)
	
	4.1
	(-0.6,
	8.9)*
	

	IL-13
	0.8
	(-4.7,
	6.3)
	
	7.3
	(-2.3,
	16.9)
	
	7.7
	(-2.3,
	17.6)
	
	2.5
	(-1.8,
	6.7)
	

	IL-10
	-0.3
	(-5.4,
	4.7)
	
	3.4
	(-5.3,
	12.0)
	
	3.0
	(-6.0,
	11.9)
	
	1.0
	(-3.0,
	4.9)
	

	IL-17F
	-3.7
	(-10.9,
	3.6)
	
	-1.4
	(-13.6,
	10.9)
	
	-2.8
	(-15.5,
	9.9)
	
	-0.6
	(-6.3,
	5.1)
	

	IL-23
	2.9
	(-4.8,
	10.6)
	
	0.1
	(-12.9,
	13.1)
	
	1.2
	(-12.3,
	14.7)
	
	-1.1
	(-7.2,
	4.9)
	

	3rd trimester of pregnancy

	IFN-α
	5.8
	    (-1.6
	13.2)
	
	0.4
	(-12.4,
	13.3)
	
	0.3
	(-13.0,
	13.7)
	
	0.2
	(-5-6,
	6.0)
	

	IL-1beta
	-0.3
	(-4.6,
	3.9)
	
	-2.2
	(-9.6,
	5.2)
	
	-2.5
	(-10.2,
	5.1)
	
	0.1
	(-3-0,
	3.3)
	

	IL-6
	11.9
	(4.3,
	19.6)**
	
	10.6
	(-2.9,
	24.0)
	
	10.1
	(-3.8,
	24.0)
	
	-3.1
	(-9-1,
	2.9)
	

	TNF-α
	2.7
	(-3.0,
	8.3)
	
	5.3
	(-4.8,
	15.4)
	
	5.0
	(-5.5,
	15.4)
	
	1.7
	(-2-6,
	6.0)
	

	IFN-γ
	2.0
	(-5.5,
	9.5)
	
	-6.4
	(-19.3,
	6.6)
	
	-8.4
	(-21.8,
	5.0)
	
	-4.8
	(-10.2,
	0.7)*
	

	IL-2
	1.8
	(-1.9,
	5.4)
	
	-1.3
	(-7.7,
	5.1)
	
	-1.5
	(-8.2,
	5.1)
	
	-0.8
	(-3.6,
	2.1)
	

	IL-4
	1.9
	(-2.3,
	6.2)
	
	0.7
	(-6.7,
	8.2)
	
	1.4
	(-6.4,
	9.2)
	
	0.1
	(-2.9,
	3.2)
	

	IL-5
	-5.6
	(-11.8,
	0.6)*
	
	-5.5
	(-16.2,
	5.3)
	
	-6.2
	(-17.3,
	4.9)
	
	3.2
	(-1.4,
	7.7)
	

	IL-13
	0.7
	(-4.9,
	6.3)
	
	2.8
	(-6.9,
	12.6)
	
	1.7
	(-8.4,
	11.8)
	
	1.9
	(-2.2,
	6.0)
	

	IL-10
	-0.4
	(-5.5,
	4.7)
	
	0.7
	(-8.2,
	9.7)
	
	-0.9
	(-10.1,
	8.3)
	
	0.6
	(-3.3,
	4.4)
	

	IL-17F
	-3.0
	(-10.4,
	4.4)
	
	-0.7
	(-13.4,
	12.0)
	
	-2.7
	(-15.9,
	10.4)
	
	-0.6
	(-6.1,
	5.0)
	

	IL-23
	3.2
	(-4.6,
	10.9)
	
	3.9
	-(-9.6,
	17.5)
	
	4.2
	(-9.8,
	18.2)
	
	-2.5
	(-8.3,
	3.3)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.



Supplementary Table 9. Association between residential traffic-related air pollution exposure during specific trimesters of pregnancy and PG-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	 1st trimester of pregnancy

	IFN-α
	6.0
	(-1.5,
	13.5)
	
	13.6
	(0.8,
	26.3)**
	
	13.9
	(0.4,
	27.4)**
	
	3.7
	(-1.9,
	9.3)
	

	IL-1beta
	0.3
	(-3.7,
	4.2)
	
	-1.7
	(-8.2,
	4.9)
	
	-2.1
	(-9.0,
	4.8)
	
	-0.2
	(-3.0,
	2.7)
	

	IL-6
	11.3
	(3.4,
	19.2)**
	
	13.8
	(0.4,
	27.3)**
	
	14.9
	(0.6,
	29.1)**
	
	0.0
	(-5.9,
	6.0)
	

	TNF-α
	2.1
	(-3.0,
	7.2)
	
	7.6
	(-0.9,
	16.1)*
	
	6.2
	(-2.8,
	15.3)
	
	3.3
	(-0.4,
	7.0)*
	

	IFN-γ
	2.7
	(-3.6,
	8.9)
	
	1.9
	(-8.5,
	12.3)
	
	1.7
	(-9.3,
	12.8)
	
	-2.8
	(-7.4,
	1.7)
	

	IL-2
	1.0
	(-3.2,
	5.3)
	
	2.5
	(-4.9,
	9.9)
	
	3.3
	(-4.5,
	11.1)
	
	0.7
	(-2.5,
	3.9)
	

	IL-4
	1.9
	(-2.3,
	6.1)
	
	6.0
	(-1.0,
	12.9)*
	
	6.4
	(-0.7,
	13.4)*
	
	0.9
	(-2.0,
	3.8)
	

	IL-5
	-6.8
	(-12.8
	-0.8)**
	
	-6.3
	(-16.4,
	3.7)
	
	-7.3
	(-17.9,
	3.4)
	
	2.6
	(-1.9,
	7.0)
	

	IL-13
	-0.8
	(-6.1,
	4.5)
	
	0.7
	(-8.1,
	9.5)
	
	0.3
	(-9.0,
	9.7)
	
	-0.2
	(-4.0,
	3.7)
	

	IL-10
	0.2
	(-5.2,
	5.7)
	
	1.6
	(-7.5,
	10.6)
	
	1.5
	    (-8.1,
	11.1)
	
	1.4
	(-2.5,
	5.4)
	

	IL-17F
	-2.5
	(-9.5,
	4.5)
	
	-6.0
	(-17.6,
	5.5)
	
	-6.4
	(-18.6,
	5.8)
	
	-3.0
	(-8.2,
	2.1)
	

	IL-23
	2.5
	(-4.9,
	9.9)
	
	7.7
	(-4.2,
	19.7)
	
	6.9
	(-5.7,
	19.5)
	
	0.4
	(-5.0,
	5.7)
	

	2nd trimester of pregnancy

	IFN-α
	7.9
	(0.6,
	15.2)**
	
	8.4
	(-4,6,
	21.3)
	
	11.3
	-(2,1,
	24.8) *
	
	1.9
	-(4,0,
	7.7)
	

	IL-1beta
	-0.3
	(-4.1,
	3.5)
	
	3.9
	(-2.5,
	10.4)
	
	3.1
	(-3.7,
	9.8)
	
	0.2
	(-2.7,
	3.2)
	

	IL-6
	11.3
	(3.6,
	19.1)**
	
	13.8
	(0.5,
	27.2) **
	
	15.4
	(1.6,
	29.2) **
	
	-2.2
	(-8.4,
	4.0)
	

	TNF-α
	2.2
	(-2.8,
	7.2)
	
	7.4
	(-1.1,
	15.8) *
	
	7.8
	(-1.0,
	16.6) *
	
	3.2
	(-0.7,
	7.1)
	

	IFN-γ
	2.3
	(-3.8,
	8.4)
	
	3.3
	(-7.1,
	13.6)
	
	3.8
	(-7.0,
	14.6)
	
	-3.3
	(-8.1,
	1.5)
	

	IL-2
	1.5
	(-2.7,
	5.7)
	
	2.0
	(-5.3,
	9.3)
	
	3.8
	(-3.9,
	11.4)
	
	-0.5
	(-3.8,
	2.8)
	

	IL-4
	2.8
	(-1.2,
	6.8)
	
	2.9
	(-4.1,
	9.9)
	
	4.2
	(-3.0,
	11.3)
	
	0.8
	(-2.6,
	4.1)
	

	IL-5
	-6.6
	(-12.4,
	-0.8) **
	
	-2.7
	(-12.7,
	7.3)
	
	-3.1
	(-13.6,
	7.3)
	
	3.9
	(-0.7,
	8.4)
	

	IL-13
	-1.0
	(-6.1,
	4.2)
	
	3.6
	(-5.2,
	12.3)
	
	2.8
	(-6.3,
	11.9)
	
	-0.3
	(-4.3,
	3.8)
	

	IL-10
	-0.9
	(-6.1,
	4.4)
	
	3.1
	(-5.9,
	12.1)
	
	2.5
	(-6.8,
	11.9)
	
	0.8
	(-3.4,
	4.9)
	

	IL-17F
	-4.3
	(-11.1,
	2.4)
	
	-3.7
	(-15.1,
	7.8)
	
	-5.0
	(-16.9,
	7.0)
	
	-2.6
	(-7.9,
	2.8)
	

	IL-23
	2.9
	(-4.3,
	10.0)
	
	4.8
	(-7.1,
	16.8)
	
	5.5
	(-6.9,
	18.0)
	
	1.1
	(-4.5,
	6.8)
	

	3rd trimester of pregnancy

	IFN-α
	8.2
	(0.8,
	15.6) **
	
	5.0
	(-8.1,
	18.1)
	
	5.3
	(-8.2,
	18.7)
	
	1.0
	(-4.6,
	6.5)
	

	IL-1beta
	-0.1
	(-3.9,
	3.8)
	
	0.5
	(-6.2,
	7.3)
	
	0.4
	(-6.5,
	7.4)
	
	0.2
	(-2.6,
	3.1)
	

	IL-6
	12.3
	(4.5,
	20.1) **
	
	11.5
	(-2.5,
	25.5)
	
	11.6
	(-2.8,
	26.0)
	
	-2.5
	(-8.5,
	3.5)
	

	TNF-α
	2.5
	(-2.6,
	7.5)
	
	4.6
	(-4.2,
	13.4)
	
	5.3
	(-3.7,
	14.4)
	
	2.0
	(-1.8,
	5.7)
	

	IFN-γ
	3.5
	(-2.6,
	9.7)
	
	-0.8
	(-11.5,
	10.0)
	
	-1.8
	(-12.9,
	9.3)
	
	-3.7
	(-8.3,
	0.9)
	

	IL-2
	1.6
	(-2.7,
	5.9)
	
	-0.8
	(-8.3,
	6.6)
	
	-1.4
	(-9.2,
	6.4)
	
	-0.3
	(-3.5,
	2.8)
	

	IL-4
	2.8
	(-1.3,
	6.9)
	
	3.0
	(-4.7,
	10.6)
	
	3.8
	(-4.1,
	11.7)
	
	0.2
	(-3.1,
	3.4)
	

	IL-5
	-6.1
	(-12.0,
	-0.1) **
	
	-6.1
	(-16.6,
	4.3)
	
	-6.9
	(-17.7,
	3.8)
	
	3.1
	(-1.4,
	7.5)
	

	IL-13
	-0.6
	(-5.8,
	4.6)
	
	0.1
	(-9.0,
	9.2)
	
	-0.6
	(-9.9,
	8.8)
	
	0.1
	(-3.8,
	3.9)
	

	IL-10
	-0.6
	(-5.9,
	4.8)
	
	1.0
	(-8.3,
	10.3)
	
	-1.1
	(-10.7,
	8.5)
	
	0.2
	(-3.8,
	4.1)
	

	IL-17F
	-3.8
	(-10.6,
	3.1)
	
	-4.0
	(-15.9,
	7.9)
	
	-5.2
	(-17.5,
	7.1)
	
	-2.4
	(-7.6,
	2.8)
	

	IL-23
	2.1
	(-5.2,
	9.4)
	
	4.7
	(-7.8,
	17.1)
	
	5.7
	(-7.1,
	18.6)
	
	0.1
	(-5.3,
	5.6)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.

Supplementary Table 10. Association between residential traffic-related air pollution exposure during specific trimesters of pregnancy and p:IC-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	 1st trimester of pregnancy

	IFN-α
	4.3
	(-3.0,
	11.6)
	
	9.1
	(-3.0,
	21.1)
	
	8.4
	(-4.4,
	21.2)
	
	2.2
	(-3.2,
	7.6)
	

	IL-1beta
	-1.6
	(-3.9,
	7.1)
	
	0.1
	(-9.1,
	9.3)
	
	0.6
	(-9.1,
	10.3)
	
	-0.5
	(-4.6,
	3.5)
	

	IL-6
	12.0
	(3.9,
	20.2) **
	
	14.7
	(1.0,
	28.5) **
	
	16.3
	(1.7,
	31.0) **
	
	-0.3
	(-6.4,
	5.8)
	

	TNF-α
	1.8
	(-4.2,
	7.8)
	
	6.4
	(-3.4,
	16.1)
	
	5.7
	(-4.6,
	16.1)
	
	1.7
	(-2.7,
	6.1)
	

	IFN-γ
	4.3
	(-3.7,
	12.3)
	
	4.3
	(-8.9,
	17.5)
	
	5.6
	(-8.3,
	19.6)
	
	-2.9
	(-8.7,
	2.9)
	

	IL-2
	0.8
	(-3.5,
	5.1)
	
	1.9
	(-5.1,
	8.9)
	
	2.6
	(-4.7,
	9.9)
	
	0.3
	(-2.9,
	3.5)
	

	IL-4
	0.8
	(-3.7,
	5.3)
	
	4.1
	(-2.5,
	10.6)
	
	4.3
	(-2.6,
	11.2)
	
	1.2
	(-1.3,
	3.6)
	

	IL-5
	-8.0
	(-14.6,
	-1.4) **
	
	-8.0
	(-19.1,
	3.1)
	
	-9.1
	(-20.8,
	2.7)
	
	2.0
	(-2.9,
	6.9)
	

	IL-13
	3.3
	(-2.8,
	9.5)
	
	9.0
	(-1.7,
	19.7)
	
	8.5
	(-2.8,
	19.8)
	
	1.1
	(-3.8,
	6.0)
	

	IL-10
	1.9
	(-3.5,
	7.3)
	
	4.4
	(-4.5,
	13.3)
	
	4.9
	(-4.5,
	14.4)
	
	2.1
	(-1.8,
	6.1)
	

	IL-17F
	1.0
	(-7.0,
	9.0)
	
	-4.9
	(-18.2,
	8.3)
	
	-4.5
	(-18.4,
	9.5)
	
	-5.2
	(-10.9,
	0.5) *
	

	IL-23
	4.5
	(-4.5,
	13.6)
	
	7.3
	(-8.0,
	22.7)
	
	8.2
	(-7.9,
	24.2)
	
	-2.5
	(-8.9,
	3.9)
	

	2nd trimester of pregnancy

	IFN-α
	5.4
	(-1.7,
	12.5)
	
	3.8
	(-8.2,
	15.8)
	
	6.1
	(-6.4,
	18.5)
	
	0.9
	(-4.8,
	6.6)
	

	IL-1beta
	0.4
	(-4.9,
	5.8)
	
	-1.1
	(-10.2,
	8.1)
	
	-1.1
	(-10.6,
	8.4)
	
	-0.6
	(-4.8,
	3.6)
	

	IL-6
	12.7
	(4.9,
	20.6) **
	
	12.1
	(-1.5,
	25.7) *
	
	14.0
	(-0.1,
	28.1) *
	
	-3.4
	(-9.8,
	3.0)
	

	TNF-α
	1.9
	(-3.8,
	7.7)
	
	2.0
	(-7.7,
	11.7)
	
	2.8
	(-7.3,
	12.8)
	
	1.2
	(-3.4,
	5.8)
	

	IFN-γ
	4.1
	(-3.6,
	11.9)
	
	-0.5
	(-13.9,
	12.8)
	
	2.6
	(-11.2,
	16.4)
	
	-4.3
	(-10.4,
	1.7)
	

	IL-2
	1.6
	(-2.6,
	5.7)
	
	1.3
	(-5.8,
	8.4)
	
	3.3
	(-4.0,
	10.7)
	
	-0.9
	(-4.4,
	2.6)
	

	IL-4
	1.6
	(-2.6,
	5.9)
	
	0.8
	(-5.7,
	7.3)
	
	2.0
	(-4.9,
	8.8)
	
	0.8
	(-1.9,
	3.5)
	

	IL-5
	-7.2
	(-13.6,
	-0.7) **
	
	-5.4
	(-16.6,
	5.7)
	
	-5.4
	(-16.9,
	6.2)
	
	3.6
	(-1.5,
	8.6)
	

	IL-13
	3.8
	(-2.2,
	9.8)
	
	7.3
	(-3.3,
	17.9)
	
	8.8
	(-2.1,
	19.7)
	
	1.4
	(-3.6,
	6.3)
	

	IL-10
	0.7
	(-4.5,
	6.0)
	
	3.7
	(-5.2,
	12.6)
	
	3.2
	(-6.0,
	12.5)
	
	1.3
	(-2.7,
	5.4)
	

	IL-17F
	-2.1
	(-9.8,
	5.6)
	
	-3.3
	(-16.6,
	10.0)
	
	-4.7
	(-18.4,
	9.0)
	
	-4.4
	(-10.3,
	1.5)
	

	IL-23
	4.1
	(-4.7,
	13.0)
	
	-1.7
	(-17.3,
	14.0)
	
	-0.1
	(-16.3,
	16.1)
	
	-3.9
	(-10.7,
	2.9)
	

	3rd trimester of pregnancy

	IFN-α
	6.5
	(-0.6,
	13.7) *
	
	1.0
	(-11.4,
	13.5)
	
	2.3
	(-10.5,
	15.1)
	
	-0.1
	(-5.5,
	5.3)
	

	IL-1beta
	-0.2
	(-5.6,
	5.2)
	
	-1.1
	(-10.5,
	8.4)
	
	-1.5
	(-11.2,
	8.3)
	
	-1.3
	(-5.3,
	2.7)
	

	IL-6
	12.9
	(4.9,
	20.9) **
	
	10.1
	(-4.1,
	24.4)
	
	9.9
	(-4.7,
	24.6)
	
	-3.9
	(-10.1,
	2.2)
	

	TNF-α
	2.0
	(-3.8,
	7.8)
	
	1.5
	(-8.7,
	11.7)
	
	0.9
	(-9.7,
	11.4)
	
	-0.3
	(-4.8,
	4.1)
	

	IFN-γ
	4.7
	(-3.2,
	12.5)
	
	-3.3
	(-17.0,
	10.5)
	
	-3.9
	(-18.2,
	10.4)
	
	-5.7
	(-11.6,
	0.2) *
	

	IL-2
	1.7
	(-2.6,
	5.9)
	
	-2.1
	(-9.3,
	5.2)
	
	-2.2
	(-9.7,
	5.3)
	
	-0.8
	(-4.2,
	2.5)
	

	IL-4
	1.5
	(-2.9,
	5.8)
	
	0.9
	(-5.5,
	7.4)
	
	1.8
	(-4.9,
	8.5)
	
	0.1
	(-2.5,
	2.7)
	

	IL-5
	-6.6
	(-13.2,
	-0.1) **
	
	-8.2
	(-19.6,
	3.2)
	
	-8.5
	(-20.3,
	3.3)
	
	2.7
	(-2.2,
	7.5)
	

	IL-13
	4.3
	(-1.7,
	10.3)
	
	3.6
	(-7.4,
	14.5)
	
	4.9
	(-6.2,
	16.0)
	
	0.3
	(-4.4,
	4.9)
	

	IL-10
	0.4
	(-5.0,
	5.7)
	
	2.4
	(-6.8,
	11.7)
	
	1.1
	(-8.5,
	10.6)
	
	0.6
	(-3.3,
	4.5)
	

	IL-17F
	-0.8
	(-8.6,
	7.0)
	
	-0.9
	(-14.6,
	12.8)
	
	-2.7
	(-17.0,
	11.6)
	
	-3.3
	(-9.0,
	2.4)
	

	IL-23
	2.3
	(-6.8,
	11.3)
	
	-0.5
	(-16.1,
	15.1)
	
	-1.7
	(-17.9,
	14.5)
	
	-5.9
	(-12.3,
	0.6) *
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.





Supplementary Table 11. Association between residential traffic-related air pollution exposure during specific trimesters of pregnancy and CpG-ODN-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	 1st trimester of pregnancy

	IFN-α
	1.3
	(-9.4,
	11.9)
	
	12.6
	(-5.1,
	30.2)
	
	12.1
	(-6.8,
	31.0)
	
	5.4
	(-2.2,
	13.0)
	

	IL-1beta
	6.9
	(-1.7,
	15.5)
	
	8.8
	(-5.0,
	22.6)
	
	10.7
	(-4.0,
	25.4)
	
	0.9
	(-5.4,
	7.2)
	

	IL-6
	6.4
	(-3.5,
	16.2)
	
	6.3
	(-10.6,
	23.1)
	
	8.2
	(-9.5,
	26.0)
	
	3.1
	(-4.3,
	10.6)
	

	TNF-α
	-0.5
	(-6.4,
	5.3)
	
	0.3
	(-10.1,
	10.7)
	
	0.3
	(10.5,
	11.2)
	
	2.0
	(-2.4,
	6.3)
	

	IFN-γ
	0.6
	(-6.4,
	7.5)
	
	5.2
	(-6.2,
	16.7)
	
	5.2
	(-6.8,
	17.2)
	
	3.0
	(-1.7,
	7.8)
	

	IL-2
	-1.3
	(-7.9,
	5.3)
	
	-0.1
	(-11.5,
	11.3)
	
	0.4
	(-11.5,
	12.3)
	
	0.5
	(-4.5,
	5.5)
	

	IL-4
	1.3
	(-3.4,
	5.9)
	
	5.5
	(-2.3,
	13.4)
	
	5.8
	(-2.6,
	14.1)
	
	1.9
	(-1.2,
	5.1)
	

	IL-5
	1.8
	(-6.3,
	9.8)
	
	8.9
	(-4.8,
	22.5)
	
	9.1
	(-5.4,
	23.6)
	
	3.6
	(-2.0,
	9.3)
	

	IL-13
	0.6
	(-6.9,
	8.1)
	
	7.9
	(-5.4,
	21.2)
	
	6.7
	(-7.4,
	20.8)
	
	4.0
	(-2.3,
	10.3)
	

	IL-10
	6.9
	(-1.3,
	15.1) *
	
	11.0
	(-2.7,
	24.6)
	
	13.1
	(-1.3,
	27.5) *
	
	1.7
	(-3.9,
	7.4)
	

	IL-17F
	1.0
	(-5.1,
	7.1)
	
	1.0
	(-8.8,
	10.9)
	
	1.2
	(-9.4,
	11.8)
	
	-0.3
	(-4.8,
	4.2)
	

	IL-23
	2.2
	(-4.8,
	9.3)
	
	7.2
	(-3.7,
	18.1)
	
	6.6
	(-5.2,
	18.4)
	
	1.0
	(-3.5,
	5.5)
	

	2nd trimester of pregnancy

	IFN-α
	2.5
	(-7.8,
	12.9)
	
	8.6
	(-9.0,
	26.1)
	
	11.0
	(-7.2,
	29.2)
	
	3.8
	(-4.1,
	11.7)
	

	IL-1beta
	7.3
	(-0.9,
	15.5) *
	
	2.6
	(-11.2,
	16.3)
	
	6.2
	(-8.0,
	20.4)
	
	-1.1
	(-7.7,
	5.5)
	

	IL-6
	5.7
	(-3.9,
	15.3)
	
	2.3
	(-14.4,
	19.0)
	
	4.6
	(-12.8,
	22.0)
	
	1.6
	(-6.3,
	9.5)
	

	TNF-α
	-0.5
	(-6.3,
	5.4)
	
	-3.1
	(-13.3,
	7.1)
	
	-2.7
	(-13.5,
	8.0)
	
	1.0
	(-3.5,
	5.4)
	

	IFN-γ
	1.7
	(-5.0,
	8.4)
	
	0.8
	(-10.4,
	12.1)
	
	2.2
	(-9.3,
	13.7)
	
	1.6
	(-3.6,
	6.8)
	

	IL-2
	0.0
	(-6.5,
	6.6)
	
	-1.5
	(-13.2,
	10.2)
	
	0.5
	(-11.6,
	12.7)
	
	-0.5
	(-5.8,
	4.9)
	

	IL-4
	2.0
	(-2.7,
	6.6)
	
	3.0
	(-4.2,
	10.3)
	
	3.8
	(-4.0,
	11.6)
	
	1.5
	(-2.0,
	4.9)
	

	IL-5
	3.2
	(-4.6,
	11.1)
	
	4.0
	(-9.9,
	17.9)
	
	5.9
	(-8.6,
	20.4)
	
	3.3
	(-2.6,
	9.1)
	

	IL-13
	2.1
	(-5.1,
	9.3)
	
	4.7
	(-8.3,
	17.6)
	
	5.5
	(-7.9,
	18.9)
	
	4.1
	(-2.2,
	10.4)
	

	IL-10
	7.1
	(-0.8,
	15.1) *
	
	7.0
	(-6.8,
	20.7)
	
	9.5
	(-4.9,
	23.9)
	
	0.0
	(-5.9,
	5.9)
	

	IL-17F
	0.6
	(-5.6,
	6.7)
	
	0.8
	(-8.6,
	10.1)
	
	0.7
	(-9.1,
	10.5)
	
	-0.4
	(-5.5,
	4.7)
	

	IL-23
	3.3
	(-3.4,
	10.0)
	
	1.9
	(-8.8,
	12.5)
	
	3.5
	(-7.6,
	14.7)
	
	1.2
	(-3.7,
	6.0)
	

	3rd trimester of pregnancy

	IFN-α
	3.1
	(-7.3,
	13.5)
	
	4.5
	(-14.0,
	22.9)
	
	4.4
	(-14.4,
	23.3)
	
	3.2
	(-4.4,
	10.8)
	

	IL-1beta
	7.1
	(-1.2,
	15.5) *
	
	4.5
	(-9.8,
	18.8)
	
	3.8
	(-10.9,
	18.6)
	
	-2.3
	(-8.6,
	4.1)
	

	IL-6
	4.9
	(-4.9,
	14.7)
	
	6.4
	(-10.7,
	23.5)
	
	4.7
	(-13.2,
	22.6)
	
	0.3
	(-7.2,
	7.8)
	

	TNF-α
	-0.6
	(-6.6,
	5.3)
	
	-2.0
	(-12.4,
	8.4)
	
	-2.0
	(-12.9,
	8.9)
	
	0.4
	(-4.1,
	4.9)
	

	IFN-γ
	1.0
	(-5.9,
	8.0)
	
	-0.4
	(-12.6,
	11.7)
	
	-0.1
	(-12.7,
	12.4)
	
	0.5
	(-4.4,
	5.4)
	

	IL-2
	0.0
	(-6.6,
	6.7)
	
	-4.0
	(-15.9,
	8.0)
	
	-5.0
	(-17.5,
	7.5)
	
	-0.2
	(-5.4,
	4.9)
	

	IL-4
	1.9
	(-2.9,
	6.7)
	
	3.0
	(-4.8,
	10.8)
	
	3.2
	(-4.8,
	11.3)
	
	0.8
	(-2.6,
	4.3)
	

	IL-5
	3.2
	(-4.7,
	11.0)
	
	3.8
	(-10.4,
	18.0)
	
	4.2
	(-10.3,
	18.6)
	
	2.5
	(-3.1,
	8.0)
	

	IL-13
	1.7
	(-5.6,
	9.1)
	
	3.3
	(-9.7,
	16.4)
	
	5.0
	(-7.9,
	17.9)
	
	3.4
	(-2.7,
	9.4)
	

	IL-10
	7.4
	(-0.7,
	15.5) *
	
	6.4
	(-7.3,
	20.1)
	
	6.2
	(-7.9,
	20.3)
	
	-1.6
	(-7.2,
	4.1)
	

	IL-17F
	0.7
	(-5.4,
	6.8)
	
	1.4
	(-8.4,
	11.3)
	
	1.3
	(-9.1,
	11.8)
	
	-0.1
	(-4.8,
	4.5)
	

	IL-23
	3.5
	(-3.2,
	10.2)
	
	2.4
	(-9.0,
	13.8)
	
	4.1
	(-7.3,
	15.6)
	
	-0.1
	(-4.6,
	4.4)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.


Supplementary Table 12. Association between residential traffic-related air pollution exposure during specific trimesters of pregnancy and Der pT-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	 1st trimester of pregnancy

	IFN-α
	-0.1
	(-8.7,
	8.4)
	
	7.9
	(-6.7,
	22.5)
	
	6.7
	(-9.0,
	22.3)
	
	5.9
	(-0.1,
	11.9) *
	

	IL-1beta
	1.8
	(-6.3,
	9.8)
	
	-1.6
	(-15.1,
	11.8)
	
	-0.8
	(-15.0,
	13.5)
	
	0.6
	(-5,
	6.5)
	

	IL-6
	11.0
	(2.8,
	19.3) **
	
	10.9
	(-3.0,
	24.8)
	
	12.4
	(-2.3,
	27.1) *
	
	0.9
	(-5.2,
	7.1)
	

	TNF-α
	0.6
	(-7.1,
	8.3)
	
	4.1
	(-8.4,
	16.6)
	
	3.3
	(-10.1,
	16.6)
	
	3.9
	(-1.6,
	9.4)
	

	IFN- γ
	1.2
	(-6.7,
	9.0)
	
	0.9
	(-12.6,
	14.4)
	
	0.0
	(-14.0,
	14.1)
	
	-1.2
	(-6.6,
	4.3)
	

	IL-2
	0.2
	(-4.5,
	5.0)
	
	1.6
	(-6.2,
	9.5)
	
	2.5
	(-5.8,
	10.8)
	
	0.6
	(-2.9,
	4.1)
	

	IL-4
	0.6
	(-3.9,
	5.1)
	
	4.0
	(-2.3,
	10.4)
	
	4.0
	(-3.2,
	11.2)
	
	1.5
	(-1.2,
	4.3)
	

	IL-5
	-7.8
	(-15.2,
	-0.4) **
	
	-5.9
	(-18.4,
	6.6)
	
	-6.7
	(-19.9,
	6.5)
	
	4.5
	(-0.9,
	9.9)
	

	IL-13
	-0.4
	(-7.6,
	6.8)
	
	3.6
	(-8.7,
	15.9)
	
	2.1
	(-10.7,
	15.0)
	
	1.2
	(-4.1,
	6.4)
	

	IL-10
	2.1
	(-6.5,
	10.7)
	
	5.4
	(-9.0,
	19.9)
	
	6.3
	(-9.0,
	21.6)
	
	3.6
	(-2.7,
	9.8)
	

	IL-17F
	-0.9
	(-9.7,
	8.0)
	
	-2.5
	(-17.0,
	12.0)
	
	-3.3
	(-18.6,
	11.9)
	
	-1.2
	(-7.6,
	5.2)
	

	IL-23
	1.5
	(-6.2,
	9.2)
	
	5.8
	(-6.5,
	18.1)
	
	5.5
	(-7.9,
	18.8)
	
	-0.6
	(-6.1,
	4.9)
	

	2nd trimester of pregnancy

	IFN-α
	2.5
	(-5.8,
	10.8)
	
	2.5
	(-12.1,
	17.1)
	
	6.0
	(-9.1,
	21.2)
	
	4.0
	(-2.2,
	10.3)
	

	IL-1beta
	-0.1
	(-8.0,
	7.7)
	
	-4.4
	(-17.8,
	8.9)
	
	-4.0
	(-17.9,
	9.9)
	
	0.8
	(-5.3,
	7.0)
	

	IL-6
	11.3
	(3.3,
	19.3) **
	
	9.0
	(-4.9,
	22.8)
	
	10.9
	(-3.4,
	25.3)
	
	-2.0
	(-8.4,
	4.5)
	

	TNF-α
	0.9
	(-6.8,
	8.5)
	
	0.1
	(-12.4,
	12.5)
	
	0.5
	(-12.4,
	13.5)
	
	3.3
	(-2.5,
	9.1)
	

	IFN-γ
	1.0
	(-6.6,
	8.6)
	
	-3.1
	(-16.6,
	10.4)
	
	-2.5
	(-16.5,
	11.4)
	
	-1.1
	(-6.8,
	4.7)
	

	IL-2
	1.1
	(-3.4,
	5.7)
	
	1.3
	(-6.6,
	9.2)
	
	3.4
	(-4.8,
	11.5)
	
	-0.2
	(-4.0,
	3.5)
	

	IL-4
	1.3
	(-2.6,
	5.3)
	
	1.1
	(-5.0,
	7.2)
	
	1.9
	(-4.3,
	8.2)
	
	0.9
	(-2.1,
	3.9)
	

	IL-5
	-6.6
	(-13.8,
	0.5) *
	
	-5.1
	(-17.6,
	7.5)
	
	-5.0
	(-18.0,
	8.0)
	
	5.6
	(0.0,
	11.3) **
	

	IL-13
	-0.2
	(-7.2,
	6.9)
	
	0.8
	(-11.3,
	12.9)
	
	1.4
	(-11.2,
	14.0)
	
	1.9
	(-3.7,
	7.4)
	

	IL-10
	0.7
	(-7.7,
	9.1)
	
	1.7
	(-12.7,
	16.1)
	
	1.9
	(-13.1,
	16.8)
	
	2.8
	(-3.7,
	9.4)
	

	IL-17F
	-4.8
	(-13.4, 
	3.9)
	
	-4.0
	(-18.5,
	10.5)
	
	-5.1
	(-20.4,
	10.1)
	
	-0.2
	(-6.7,
	6.3)
	

	IL-23
	2.7
	(-4.5,
	9.9)
	
	0.6
	(-11.4,
	12.5)
	
	2.7
	(-9.7,
	15.1)
	
	-0.4
	(-6.0,
	5.1)
	

	3rd trimester of pregnancy

	IFN-α
	2.6
	(-5.8,
	10.9)
	
	-2.1
	(-17.1,
	12.8)
	
	-1.7
	(-17.0,
	13.7)
	
	2.9
	(-3.1,
	9.0)
	

	IL-1beta
	-0.2
	(-8.1,
	7.8)
	
	-2.1
	(-16.0,
	11.7)
	
	-2.9
	(-17.2,
	11.3)
	
	0.9
	(-5.0,
	6.8)
	

	IL-6
	11.5
	(3.4,
	19.6) **
	
	6.3
	(-8.1,
	20.6)
	
	5.4
	(-9.5,
	20.2)
	
	-2.5
	(-8.6,
	3.7)
	

	TNF-α
	1.0
	(-6.4,
	8.5)
	
	0.8
	(-12.1,
	13.6)
	
	1.2
	(-12.2,
	14.7)
	
	2.3
	(-3.3,
	7.9)
	

	IFN-γ
	1.6
	(-6.2,
	9.4)
	
	-2.1
	(-16.2,
	12.0)
	
	-2.4
	(-17.1,
	12.4)
	
	-1.8
	(-7.4,
	3.8)
	

	IL-2
	1.3
	(-3.3,
	5.9)
	
	-1.0
	(-9.5,
	7.4)
	
	-1.2
	(-9.8,
	7.5)
	
	0.0
	(-3.6,
	3.5)
	

	IL-4
	1.1
	(-2.9,
	5.1)
	
	1.0
	(-6.2,
	8.1)
	
	1.3
	(-6.0,
	8.6)
	
	0.3
	(-2.6,
	3.2)
	

	IL-5
	-6.9
	(-14.1,
	0.4) *
	
	-6.5
	(-19.4,
	6.3)
	
	-7.8
	(-21.1,
	5.5)
	
	5.1
	(-0.3,
	10.5) *
	

	IL-13
	0.5
	(-6.6,
	7.6)
	
	-0.7
	(-12.9,
	11.5)
	
	1.0
	(-11.6,
	13.6)
	
	1.4
	(-3.7,
	6.6)
	

	IL-10
	0.8
	(-7.7,
	9.3)
	
	2.9
	(-12.0,
	17.8)
	
	2.2
	(-13.2,
	17.5)
	
	1.7
	(-4.6,
	8.1)
	

	IL-17F
	-2.6
	(-11.5,
	6.4)
	
	-2.0
	(-16.6,
	12.5)
	
	-3.8
	(-19.2,
	11.6)
	
	0.2
	(-6.0,
	6.4)
	

	IL-23
	2.3
	(-4.9,
	9.6)
	
	-0.5
	(-13.6,
	12.6)
	
	0.9
	(-12.5,
	14.3)
	
	-2.1
	(-7.4,
	3.3)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.



Supplementary Table 13. Association between residential traffic-related air pollution exposure during specific trimesters of pregnancy and Olive extract-induced cytokine responses in newborn’s cord blood. The NELA study (2015-2018).
	
	NO2 (per 10 µg/m3) 
	PM2.5 (per 5 µg/m3) 
	PM10 (per 10 µg/m3) 
	O3 (per 10 µg/m3) 

	Cytokine
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	
	β
	(95% CI)
	

	 1st trimester of pregnancy

	IFN-α
	-0.3
	(-9.8,
	9.1)
	
	6.9
	(-8.9,
	22.6)
	
	7.3
	(-9.6,
	24.2)
	
	5.0
	(-1.7,
	11.6)
	

	IL-1beta
	6.4
	(-1.1,
	13.9) *
	
	6.8
	(-5.8,
	19.3)
	
	8.7
	(-4.6,
	22.0)
	
	1.5
	(-4.0,
	7.0)
	

	IL-6
	10.0
	(0.8,
	19.2) **
	
	16.2
	(0.6,
	31.7)**
	
	17.1
	(0.7,
	33.6) **
	
	6.8
	(0.1,
	13.6) **
	

	TNF-α
	0.5
	(-6.3,
	7.4)
	
	2.3
	(-9.2,
	13.9)
	
	2.8
	(-9.5,
	15.1)
	
	2.5
	(-2.0,
	7.1)
	

	IFN-γ
	2.7
	(-4.3,
	9.8)
	
	7.0
	(-4.9,
	18.9)
	
	7.6
	(-5.0,
	20.2)
	
	1.8
	(-3.3,
	6.9)
	

	IL-2
	-1.5
	(-9.0,
	5.9)
	
	-0.2
	(-11.8,
	11.3)
	
	0.2
	(12.1,
	12.5)
	
	0.9
	(-4.2,
	6.1)
	

	IL-4
	1.0
	(-2.9,
	4.9)
	
	2.5
	(-4.3,
	9.3)
	
	3.0
	(-4.0,
	10.1)
	
	0.0
	(-2.7,
	2.8)
	

	IL-5
	-3.3
	(-11.2,
	4.7)
	
	2.6
	(-11.0,
	16.2)
	
	2.9
	(-11.3,
	17.1)
	
	4.0
	(-2.0,
	10.0)
	

	IL-13
	1.7
	(-5.2,
	8.7)
	
	7.3
	(-4.3,
	18.8)
	
	6.1
	(-6.4,
	18.6)
	
	2.3
	(-2.9,
	7.6)
	

	IL-10
	5.7
	(-2.4,
	13.8)
	
	9.1
	(-4.5,
	22.6)
	
	10.5
	(-3.8,
	24.8)
	
	1.5
	(-4.3,
	7.2)
	

	IL-17F
	1.3
	(-6.0,
	8.6)
	
	-0.1
	(-13.0,
	12.8)
	
	0.8
	(-12.7,
	14.2)
	
	-0.4
	(-6.0,
	5.2)
	

	IL-23
	-0.6
	(-7.5,
	6.3)
	
	1.8
	(-10.3,
	14.0)
	
	1.3
	(-11.7,
	14.4)
	
	0.4
	(-4.2,
	5.1)
	

	2nd trimester of pregnancy

	IFN-α
	2.3
	(-6.8,
	11.3)
	
	-0.4
	(-16.5,
	15.6)
	
	2.2
	(-14.1,
	18.4)
	
	2.7
	(-4.4,
	9.7)
	

	IL-1beta
	4.4
	(-2.9,
	11.8)
	
	1.2
	(-11.4,
	13.8)
	
	3.2
	(-9.9,
	16.3)
	
	0.3
	(-5.5,
	6.0)
	

	IL-6
	8.8
	(-0.2,
	17.7) *
	
	12.8
	(-2.7,
	28.3)
	
	14.8
	(-1.3,
	30.8) *
	
	5.0
	(-2.1,
	12.1)
	

	TNF-α
	0.4
	(-6.4,
	7.1)
	
	-1.0
	(-12.3,
	10.4)
	
	-0.6
	(-12.4,
	11.2)
	
	1.8
	(-3.1,
	6.8)
	

	IFN-γ
	3.4
	(-3.7,
	10.5)
	
	1.9
	(-9.8,
	13.5)
	
	3.0
	(-9.3,
	15.4)
	
	0.4
	(-5.4,
	6.2)
	

	IL-2
	-0.3
	(-7.4,
	6.8)
	
	-0.5
	(-12.1,
	11.0)
	
	1.6
	(-10.4,
	13.5)
	
	0.4
	(-5.1,
	5.8)
	

	IL-4
	1.8
	(-1.9,
	5.4)
	
	0.1
	(-6.9,
	7.0)
	
	0.9
	(-6.1,
	7.9)
	
	-0.6
	(-3.3,
	2.2)
	

	IL-5
	-2.4
	(-10.1,
	5.3)
	
	-0.4
	(-14.2,
	13.3)
	
	0.6
	(-13.8,
	14.9)
	
	4.7
	(-1.7,
	11.0)
	

	IL-13
	2.6
	(-4.2,
	9.5)
	
	3.8
	(-7.5,
	15.0)
	
	4.6
	(-7.3,
	16.6)
	
	2.8
	(-2.6,
	8.2)
	

	IL-10
	5.6
	(-2.3,
	13.4)
	
	5.6
	(-8.0,
	19.2)
	
	7.5
	(-6.6,
	21.6)
	
	0.3
	(-5.7,
	6.3)
	

	IL-17F
	0.1
	(-7.1,
	7.4)
	
	-0.5
	(-13.8,
	12.8)
	
	-0.5
	(-14.4,
	13.3)
	
	-0.5
	(-6.5,
	5.4)
	

	IL-23
	0.3
	(-6.4,
	7.1)
	
	-1.9
	(-13.5,
	9.7)
	
	-0.7
	(-12.8,
	11.4)
	
	0.9
	(-4,0,
	5.9)
	

	3rd trimester of pregnancy

	IFN-α
	0.7
	(-8.3,
	9.7)
	
	-1.0
	(-17.8,
	15.8)
	
	-0.7
	(-17.7,
	16.3)
	
	2.7
	(-4.3,
	9.6)
	

	IL-1beta
	4.2
	(-3.2,
	11.6)
	
	4.1
	(-8.9,
	17.1)
	
	2.5
	(-10.9,
	15.9)
	
	0.0
	(-5.5,
	5.5)
	

	IL-6
	9.4
	(0.3,
	18.5) **
	
	13.0
	(-3.0,
	29.1)
	
	11.5
	(-5.1,
	28.0)
	
	3.4
	(-3.5,
	10.2)
	

	TNF-α
	0.0
	(-6.9,
	6.9)
	
	1.0
	(-11.3,
	13.3)
	
	0.5
	(-12.3,
	13.3)
	
	1.5
	(-3.4,
	6.5)
	

	IFN-γ
	2.9
	(-4.5,
	10.3)
	
	2.4
	(-9.5,
	14.3)
	
	2.5
	(-9.8,
	14.9)
	
	-0.2
	(-5.8,
	5.4)
	

	IL-2
	0.0
	(-7.2,
	7.2)
	
	-3.2
	(-15.1,
	8.7)
	
	-3.9
	(-16.0,
	8.2)
	
	0.6
	(4.5,
	5.7)
	

	IL-4
	1.5
	(-2.3,
	5.3)
	
	0.2
	(-7.2,
	7.6)
	
	0.3
	(-7.1,
	7.8)
	
	-0.8
	(-3.5,
	1.9)
	

	IL-5
	-3.0
	(-10.8,
	4.8)
	
	0.9
	(-13.0,
	14.9)
	
	0.7
	(-13.7,
	15.1)
	
	4.4
	(-1.7,
	10.4)
	

	IL-13
	2.6
	(-4.2,
	9.4)
	
	3.1
	(-8.7,
	14.8)
	
	4.8
	(-7.1,
	16.7)
	
	2.1
	(-3.1,
	7.3)
	

	IL-10
	5.0
	(-2.9,
	13.0)
	
	5.4
	(-8.5,
	19.3)
	
	4.8
	(-9.6,
	19.3)
	
	-0.8
	(-6.5,
	4.9)
	

	IL-17F
	0.3
	(-7.3,
	8.0)
	
	1.2
	(-12.0,
	14.3)
	
	-0.3
	(-14.1,
	13.5)
	
	-0.4
	(-6.0,
	5.3)
	

	IL-23
	0.6
	(-6.1,
	7.4)
	
	-0.9
	(-12.6,
	10.8)
	
	0.6
	(-11.3,
	12.6)
	
	0.3
	(-4.3,
	5.0)
	


Coefficients derived from multivariable linear regression represent percentage of change in concentrations. Cytokine concentrations were log transformed and values below detection limits were imputed. All model adjusted for maternal pre-pregnancy BMI, parental social class, maternal atopy, smoking father, season of birth, newborn’s sex, gestational age and birthweight. **p value<0.05; *p value 0.05-0.1.
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