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Supplemental Material S1
Collection of urine samples in the PELAGIE cohort study
At her inclusion during the first trimester of the pregnancy (<19th gestational week), each woman had to return a first morning void urine sample that she collected and transferred into two vials containing nitric acid to avoid bacterial degradation. Samples were mailed to the study laboratory in a pre-stamped package at ambient temperature, with routine delivery taking from 1 to 3 days. Upon receipt, the 10 mL samples were frozen and stored at -20°C. In the same time, data on social and demographic characteristics, diet and lifestyle were retrieved by questionnaire.

Characteristics of the 338 pregnant women included in the study
	Departement of residence
Ille et Vilaine
Côtes d’Armor
Finistère
	
n=168
n=163
n=7
	
49.7%
48.2%
2.1%

	Urbanization of the area of residence
Town < 20,000 inhab
Town > 20,000 inhab
	
n=289
n=49
	
85.5%
14.5%

	Age 
< 25 y
25 – 29 y
30 – 34 y
> 35 y
Median age (min – max)
	
n=31
n=141
n=116
n=50
30.2 y
	
9.2%
41.7%
34.3%
14.8%
(17.2 – 43.7)

	Median body mass index (BMI) (min – max)
	22.8
	(16 – 40.7)

	Educational level
Middle/ high school
High school diploma/ A level
Post-secondary
	
n=59
n=76
n=202
	
17.5%
22.5%
59.8%

	Smoking habits
No smoking or ex-smoker
Stop smoking in early pregnancy
Smoking
	
n=241
n=43
n=52
	
71.3%
12.7%
15.4%

	Alcohol consumption 
No alcohol during pregnancy
Occasionally
At least one glass a day
	
n=284
n=47
n=6
	
84%
14%
1.8%

	Tap water consumption
No tap water during pregnancy
Tap water during pregnancy
	
n=273
n=53
	
83.5%
16.2%

	Urbanization of the area of residence
Town < 20,000 inhab
Town > 20,000 inhab
	
n=289
n=49
	
85.5%
14.5%

	Season for urine collection
Spring
Summer
Autumn
Winter
	
n=95
n=93
n=71
n=68
	
29.1%
28.4%
21.7%
20.8%

	Percentage of the land use dedicated to cereals in the town of residence
First tercile1
Second tercile1
Third tercile1
	

n=159
n=95
n=84
	

47.0%
28.1%
24.9%

	Presence of rapeseed crops in the town of residence
Yes
No
No data
	
n=116
n=166
n=56
	
34.3%
49.1%
16.6%

	Presence of peas in the town of residence
Yes
No
No data
	
n=163
n=55
n=120
	
48.2%
16.3%
35.5%

	Urbanization within a 500 meters radius of the residence
Rural
urban
	
n=270
n=68
	
79.9%
20.1%

	Percentage of the land use dedicated to cereals within a 500 meters radius of the residence
First tercile1
Second tercile1
Third tercile1
No data
	

n=146
n=55
n=81
n=56
	

43.2%
16.3%
24.0%
16.6%

	Percentage of the land use dedicated to wheat within a 500 meters radius of the residence
First tercile1
Second tercile1
Third tercile1
No data
	

n=84
n=99
n=99
n=56
	

24.9%
29.3%
29.3%
16.6%

	Percentage of the land use dedicated to corn within a 500 meters radius of the residence
First tercile1
Second tercile1
Third tercile1
No data
	

n=78
n=102
n=102
n=56
	

23.1%
30.2%
30.2%
16.6%

	Presence of vegetable crops within a 500 meters radius of the residence
Yes
No
No data
	

n=242
n=40
n=56
	

71.6%
11.8%
16.6%

	Use of pesticides at home (PPP, antiparasitics or biocides)
First quartile1
Second quartile1
Third quartile1
Last quartile1
No data
	

n=29
n=51
n=51
n=47
n=160
	

8.6%
15.1%
15.1%
13.9%
47.3%


1 Terciles and quartiles are calculated from the whole-cohort data.


Supplemental Material S2

Pesticides used in 2004 agricultural activities in Brittany and tested in urine
	Organophosphorus insecticides
	Cyhalothrin
	Trifluraline

	Acephate
	Cypermethrin
	Quizalofop-p-ethyl

	Azinphos-methyl
	Deltamethrin
	Triazole fungicides

	Chlorpyrifos, methyl, ethyl
	Esfenvalerate
	Epoxyconazole

	Dichlorvos
	Permethrin
	Metconazole

	Dimethoate
	Phenothrin
	Paclobutrazole

	Diazinon
	Other insecticides
	Tebuconazole

	Fenitrothion
	Imidacloprid
	Strobilurine fungicides

	Malathion
	Propargite
	Azoxystrobin

	Methidathion
	Teflubenzuron
	Kresoxim-methyl

	Naled
	Chloroacetamide herbicides
	Other fungicides

	Omethoate
	Acetochlor
	Anthraquinone

	Oxydemethon-methyl
	Dimethachlor
	Captan

	Phorate
	Metazachlor
	Chlormequat

	Phosalone
	Propachlor
	Chlorothalonil

	Carbamate insecticides/ herbicides
	S-metolachlor
	Cymoxanil

	Benfuracarb
	Other herbicides
	Ethephon

	Carbendazim
	Bromoxynil
	Fenpropimorph

	Carbofuran
	Clomazone
	Imazalil

	Carbosulfan
	Fluazifop-p-butyl
	Iprodione

	Chlorprophame
	Glyphosate
	Pencycuron

	Mancozeb, maneb
	Isoproturon
	Prochloraz

	Pyrimicarb
	Linuron
	Procymidone

	Pyrethroid insecticides
	Napropamide
	Thiophanate-methyl

	Cyfluthrin
	Phenmedipham
	Thiram











Supplemental Material S3
List of 435 screened metabolites with the UHPLC-HRMS non-targeted screening approach. See excel file.

Supplemental Material S4
Limits of detection (LOD) and limits of quantification (LOQ) for pesticides or their metabolites, measured using the targeted approach. Concentrations are in µg/L for a 2-mL urine sample collection. 
	Measured molecule (parent compound if different)
	LOD (µg/L)
	LOQ (µg/L)

	Organophosphorus insecticides
	
	

	Diethylphosphate DEP (organophosphorus)   
	0.63
	1.3

	Dimethylphosphate DMP (organophosphorus)  
	0.63
	1.3

	Diethylthiophosphate DETP (organophosphorus) 
	0.13
	0.25

	Dimethylthiophosphate DMTP (organophosphorus)
	0.63
	1.3

	Dimethyldithiophosphate DMDTP (organophosphorus)
	0.25
	0.5

	Trichloropyridinol TCPy (chlorpyrifos)
	0.25
	0.5

	Chlorpyrifos-methyl
	0.1
	0.2

	Chlorpyrifos-ethyl
	0.1
	0.2

	2-Isopropyl-4-methyl-6-hydroxypyrimidine IMPH (diazinon)
	0.1
	0.2

	Malathion
	0.02
	0.04

	Dichlorvos
	0.5
	1

	Phorate
	0.1
	0.2

	Dimethoate
	0.05
	0.1

	Carbamate insecticides/ herbicides
	
	

	Carbofuran
	0.05
	0.1

	Carbofuran phenol (carbamates)
	4
	8

	Chlorpropham
	0.2
	0.4

	3-chloroaniline (chlorpropham)
	0.25
	0.5

	2-amino-5,6-dimethyl-4-hydroxypyrimidine ADHP (pirimicarb)
	1
	2

	Pyrethroid insecticides
	
	

	3-phenoxybenzoic acid 3-PBA (pyrethroids)
	0.13
	0.25

	4-fluoro-3-phenoxybenzoic acid 4F3PBA (some pyrethroids) 
	0.063
	0.13

	Cis/trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane carboxylic acid DCCA (cyfluthrin)
	0.63
	1.3

	Other insecticides
	
	

	6-chloronicotinic acid (imidacloprid)  
	0.13
	0.25

	Chloroacetamide herbicides
	
	

	Acetochlor
	0.05
	0.1

	2-methyl-6-ethylaniline (acetochlor and metolachlor)
	0.25
	0.5

	Substituted urea herbicides
	
	

	1-(3,4-dichlorophenyl)-urea DCPU (linuron)
	0.25
	0.5

	1-(3,4-dichlorophenyl)-3-methylurea DCPMU (linuron)
	0.1
	0.2

	1-(4-isopropylphenyl)-3-methylurea IPPMU (isoproturon)
	0.1
	0.2

	Isoproturon
	0.1
	0.2

	Other herbicides
	
	

	Bromoxynil  
	0.031
	0.063

	2-(4-hydroxyphenoxy)-propanoic acid (fluazifop and quizalofop)
	0.25
	0.5

	Fluazifop (free acid)
	0.031
	0.063

	Quizalofop (free acid)
	0.031
	0.063

	Strobilurine fugicides
	
	

	Azoxystrobin
	0.02
	0.04

	(2E)-2-(2-hydroxyphenyl)-3-methyl-methoxyacrylate (azoxystrobin)
	8
	16

	Other fungicides
	
	

	2,4,6-trichlorophenoxyacetic acid 2,4,6-T (prochloraz)  
	0.063
	0.13

	Fenpropimorph
	0.1
	0.2

	Iprodione
	0.1
	0.2

	3,5-dichloroaniline (procymidone)
	0,5
	1

	Carbendazim (carbendazim and benomyl)
	0.05
	0.1

	2-phenylphenol
	25
	50

	Others
	
	

	Nicotine
	4
	8

	Cotinine (nicotine)
	2
	4
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Details of targeted analyses
Reagents and chemicals: Certified standards of 1-(3,4-dichlorophenyl)-3-methylurea (DCPMU), 1-(3,4-dichlorophenyl)urea (DCPU), 1-(4-isopropylphenyl)-3-methylurea (IPPMU), 2-methyl-6-ethylaniline, 2-phenylphenol, 2,4,6-trichlorophenoxyacetic acid (2,4,6-T), 3-chloroaniline, 3-phenoxybenzoic acid (3PBA), 3,5-dichloroaniline, 3,5,6-trichloro-2-pyridinol (TCPy), 6-chloronicotinic acid, acetochlor, azoxystrobin, bromoxynil, carbendazim, carbofuran, carbofuran phenol, chlorpropham, chlorpyrifos-ethyl, chlorpyrifos-methyl, dichlorvos, dimethoate, fenpropimorph, iprodione, isoproturon, malathion, nicotine, phorate and quizalofop (free acid) were purchased from LGC Labor GmbH (Augsburg, Germany). Standards of 2-(4-hydroxyphenoxy)-propionic acid and diethylthiophosphate (DETP) were purchased from Sigma Aldrich (Saint Louis, MO, USA). Standards of 2-isopropyl-6-methyl-4-pyrimidinol (IMPy) and diethylphosphate (DEP) were purchased from Chem Service Inc. (West Chester, PA, USA). Standards of 2-amino-5,6-dimethyl-4-hydroxypyrimidine (ADHP), dimethyldithiophosphate (DMDTP) and cotinine were purchased from Alfa Aesar (Heysham, UK). Standard of dimethylphosphate (DMP) was purchased from Fisher Scientific S.A.S. (Illkirch, France). The purity of standards was above 95%. Acetonitrile solution (100 mg L-1) of fluazifop (free acid) was purchased from LGC Labor GmbH (Augsburg, Germany). Acetonitrile solutions of cis/trans 3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane carboxylic acid (DCCA, 100 g L-1), 4-fluoro-3-phenoxybenzoic acid (4F3PBA, 100 g L-1) and dimethylthiophosphate (DMTP, 1 g L-1) were purchased from Cambridge Isotope Laboratories, Inc. (Andover, MA, USA).
Nonane solutions of bromoxynil 13C6 (50 mg L-1) and 3PBA 13C6 (100 mg L-1), MTBE solution (100 mg L-1) of 6-chloronicotinic acid 13C6 and acetonitrile solutions (100 mg L-1) of 4F3PBA 13C6, trans-DCCA 13C2 D1, TCPy 13C3, 2,4-dichlorophenoxyacetic acid 13C6  and phorate 13C4 were purchased from Cambridge Isotope Laboratories, Inc. (Andover, MA, USA). Acetone solutions (100 mg L-1) of quizalofop (free acid) D3, dimethoate D6, acetochlor D11, diazinon D10, chlorpyrifos-methyl D6, chlorpyrifos-ethyl D10 and isoproturon D6, acetonitrile solutions (100 mg L-1) of mecoprop D6 and iprodione D7, and cyclohexane solution (100 mg L-1) of dichlorvos D6 were purchased from LGC Labor GmbH (Augsburg, Germany). Methanol solutions (100 mg L-1) of DEP 13C2, DETP 13C2, DMP 13C2, DMTP 13C2 and DMDTP 13C2 were purchased from Chiron AS (Trondheim, Norway). Acetonitrile solution (100 mg L-1) of nicotine D4 was purchased from Cerilliant Corporation (Round Rock, TX, USA). Methanol solution (100 mg L-1) of cotinine D3 was purchased from LGC GmbH (Luckenwalde, Germany). Acetone solution (100 mg L-1)  of carbendazim D4 and acetonitrile solution (100 mg L-1) of 3-chloroaniline D3 were purchased from A2S - Analytical Standard Solutions (Saint Jean d'Illac, France). Standard of 2-methyl-6-ethylaniline D13 was purchased from C/D/N Isotopes Inc. (Pointe-Claire, Quebec, Canada). Standard of azoxystrobin D4 was purchased from Toronto Research Chemicals (Toronto, ON, Canada).
Quality assurance and quality control (QA/QC): Several isotopically labeled substances were selected to best cover the physical and chemical properties of the targeted analytes and were added prior to the extraction step and used as internal standards (ISTDs). All the compounds were quantified using the appropriate ISTD to compensate for the variability associated with the SPE-UHPLC/HRMS analysis, from calibration curves generated for each compound by analyzing at least five different calibration samples. Each batch included: i) eight calibration samples and one calibration blank sample prepared from a real urinary matrix (pooled urine sample) and analyzed as regular samples to generate quadratic calibration curves intended for quantification and to assess whether contamination may have occurred during analysis, respectively, ii) several calibration samples analyzed at the beginning, throughout and at the end of the batch to check for the stability of the detector response, and iii) two matrix QC samples (2-mL real urine sample non-spiked and spiked at an intermediate level) analyzed as regular samples to check for method accuracy. Positive values for each substance were confirmed by comparing retention times and high resolution multiple reaction monitoring (MRMHR) transitions ratios between calibration samples and urine samples. The data validation protocol included several conditions: i) the determination coefficient of the calibration curve had to be greater than 0.995, ii) the response of a substance (ISTD response ratio) in the calibration blank sample had to be lower than 60% of that in the calibration sample at the LOQ level, iii) the concentration of a substance measured in the calibration samples analyzed at the beginning, throughout and at the end of the batch had to be within ±25% of its nominal concentration value, iv) the concentration of a substance measured in the calibration samples had to be within ±50% of its nominal concentration value at the LOQ level and ±25% at all other levels, and v) the concentration of a substance measured in the matrix QC sample spiked at an intermediate level had to be within ±30% of its nominal concentration value. If all these conditions were not met, results were not validated and samples were reanalyzed if possible.
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Flowchart explained the size of the population studied in each type of statistical analysis (i.e., suspect screening and targeted measurements).
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Frequency of detection of pesticide metabolites characterized using suspect screening approach.
	Metabolite
	Pesticide
	Frequency of detection (%)
	Chemical formula
	RT (min)
	levela
	MS/MS ions
(MS3 ions)

	Methyl-2-(2-hydroxyphenyl)-3-methoxyacrylate sulfate
	Azoxystrobin
	98.2
	C12H14O7S
	6.8
	1
	207 (163, 122)

	Methyl-2-(2-hydroxyphenyl)-3-methoxyacrylate glucuronide, isomer Z or E
	Azoxystrobin
	79.8
	C18H22O10
	6.7
	1
	207, 175, 113 (163, 122)

	Methyl-2-(2-hydroxyphenyl)-3-methoxyacrylate glucuronide, isomer Z or E
	Azoxystrobin
	68.8
	C18H22O10
	6.4
	1
	207, 175, 113 (163, 122)

	2-Methyl-2-[4-(2-carboxypropyl)phenyl)]propanoic acid glucuronide
	Fenpropimorph
	100
	C20H26O10
	10.2
	1
	249, 205, 175 (205)

	3-hydroxy-2-methyl-2-phenylpropanoic acid sulfate
	Fenpropimorph
	97.2
	C10H12O6S
	7.3
	3
	179 (135, 121)

	3-hydroxy-2-methyl-2-phenylpropanoic acid, isomer 1
	Fenpropimorph
	93.9
	C10H12O3
	9.3
	3
	135

	3-hydroxy-2-methyl-2-phenylpropanoic acid glucuronide, isomer 1
	Fenpropimorph
	91.7
	C16H20O9
	7.2
	3
	179, 175, 113 (135, 121)

	3-hydroxy-2-methyl-2-phenylpropanoic acid,  isomer 2
	Fenpropimorph
	89.3
	C10H12O3
	9.8
	3
	135, 121

	2-methyl-2-phenylpropanoic acid glucuronide
	Fenpropimorph
	88.7
	C16H20O8
	10.6
	1
	175, 113 (ND)

	2-methyl-2-phenylpropanoic acid sulafte
	Fenpropimorph
	87.5
	C10H12O5S
	12.1

	1
	163, 80 (148, 122)

	3-hydroxy-2-methyl-2-phenylpropanoic acid glucuronide, isomer 2
	Fenpropimorph
	83.5
	C16H20O9
	12.1
	3
	179, 175, 113 (135)

	2-methyl-2-phenylpropanoic acid
	Fenpropimorph
	82.0
	C10H12O2
	6.8
	1
	148, 122, 119

	2-Methyl-2-[4-(2-carboxypropyl)phenyl)]propanoic acid
	Fenpropimorph
	78.6
	C14H18O4
	11.7
	1
	205

	2-Methyl-2-[4-(2-carboxypropyl)phenyl)]propanoic acid sulfate
	Fenpropimorph
	59.9
	C14H18O7S
	12.5
	1
	249 (205)

	1,2-dimethylcyclopropane-1,2-dicarboxylic acid
	Procymidone
	99.1
	C7H10O4
	5.4
	1
	139, 113, 95

	2-(4-Hydroxyphenoxy)propanoic acid glucuronide
	Quizalofop-P-ethyl or fluazifop-P-butyl
	94.8
	C15H18O10
	4,4
	1
	339, 181, 175, 137, 113 (137)

	2-(4-Hydroxyphenoxy)propanoic acid sulfate, isomer 1
	Quizalofop-P-ethyl or fluazifop-P-butyl
	64.2
	C9H10O7S
	5.5
	1
	181, 137 (137)

	2-(4-Hydroxyphenoxy)propanoic acid sulfate, isomer 2
	Quizalofop-P-ethyl or fluazifop-P-butyl
	60.7
	C9H10O7S
	6.6
	1
	181, 137 (137)

	(3-methylphenyl)carbamic acid glucuronide, isomer 1
	Phenmedipham
	97.9
	C14H17NO8
	6.1
	1
	266, 175, 150, 113 (108)

	(3-methylphenyl)carbamic acid sulphate, isomer 1
	Phenmedipham
	94.2
	C8H9NO5S
	3.9
	1
	150 (108)

	(3-methylphenyl)carbamic acid glucuronide, isomer 2
	Phenmedipham
	88.4
	C14H17NO8
	7.3
	3
	266, 175, 150, 113 (ND)

	(3-methylphenyl)carbamic acid sulphate, isomer 2
	Phenmedipham
	87.5
	C8H9NO5S
	5.6
	1
	150 (108)

	(3-methylphenyl)carbamic acid sulphate, isomer 3
	Phenmedipham
	82.6
	C8H9NO5S
	7.7
	1
	150, 80 (108)

	Propan-2-yl N-(3-chloro-4-hydroxyphenyl)carbamate glucuronide
	Chlorpropham
	2.44
	C16H20ClNO9
	11.8
	1
	228, 175 (ND)

	Propan-2-yl N-(3-chloro-4-hydroxyphenyl)carbamate sulfate
	Chlorpropham
	1.83
	C10H12ClNO6S
	9.8
	1
	228 (ND)

	3OH-carbofuranphenol sulfate
	Carbofuran
	< LD
	C10H12O6S
	5,6
	1
	179 (ND)

	3OH-carbofuranphenol glucuronide
	Carbofuran
	< LD
	C16H20O9
	6,3
	1
	337, 193, 179, 175, 113 (ND)


a identification level (Schymanski et al. 2014)
ND not detected
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Frequencies of detection of pesticides or metabolites identified using the targeted approach and minimum and maximum concentrations in µg/L. 
	Measured molecule (parent compound if different)
	% > LOD
	Min (µg/L)
	Max (µg/L)

	DEP (organophosphorus)   
	97
	<0.63
	160

	TCPy (chlorpyrifos)
	94
	<0.25
	18

	3PBA  (pyrethroids)
	89
	<0.13
	5.4

	DMP (organophosphorus)  
	88
	<0.63
	590

	DETP (organophosphorus) 
	84
	<0.13
	57

	DMTP (organophosphorus)
	80
	<0.63
	490

	DMDTP (organophosphorus)
	75
	<0.25
	89

	Fluazifop free acid (fluazifop-P-butyl)
	68
	<0.031
	4.8

	Cotinine (nicotine)
	45
	<2.0
	>200

	2,4,6-T (prochloraz)  
	29
	<0.063
	0.84

	Bromoxynil  
	22
	<0.031
	0.21

	Nicotine
	22
	<4.0
	>400

	2-(4-hydroxyphenoxy)propanoic acid (fluazifop-P-butyl and quizalofop-P-ethyl)
	20
	<0.25
	4.2

	DCCA (cyfluthrin)
	20
	<0.63
	13

	IMPH (diazinon)
	17
	<0.10
	3.8

	3,5-dichloroaniline (procymidone)
	10
	<0.50
	10

	Carbendazim (carbendazim and benomyl)
	6,8
	<0.05
	55

	Quizalofop free acid (quizalofop-P-ethyl)
	5,7
	<0.031
	0.35

	4F3PBA (some pyrethoids) 
	4,7
	<0.063
	0.34

	Azoxystrobin
	4,4
	<0.02
	0.24

	Chlorpyrifos-ethyl
	1,7
	<0.10
	0.78

	Chlorpyrifos-methyl
	1
	<0.10
	0.48

	Dichlorvos
	1
	<0.50
	1.6

	2-phenylphenol
	1
	<25
	140

	6-chloronicotinic acid (imidacloprid)  
	0,7
	<0.13
	0.19

	3-chloroaniline (chlorpropham)
	0,7
	<0.25
	0.87

	Carbofuran
	0,3
	<0.05
	0.68

	Malathion
	0,3
	<0.02
	0.07

	Phorate
	0,3
	<0.10
	0.13

	(2E)-2-(2-hydroxyphenyl)-3-methyl-methoxyacrylate (azoxystrobin)
	0
	<8.0
	<16

	Acetochlor
	0
	<0.05
	<0.10

	2-methyl-6-ethylaniline (acetochlor and metolachlor)
	0
	<0.25
	<0.50

	Dimethoate
	0
	<0.05
	<0.10

	DCPU (linuron)
	0
	<0.25
	<0.50

	DCPMU (linuron)
	0
	<0.10
	<0.20

	IPPMU (isoproturon)
	0
	<0.10
	<0.20

	Isoproturon
	0
	<0.10
	<0.20

	Fenpropimorph
	0
	<0.10
	<0.20

	Iprodione
	0
	<0.10
	<0.20

	Chlorpropham
	0
	<0.20
	<0.40

	ADHP (pirimicarb)
	0
	<1.0
	<2.0

	Carbofuran phenol (carbamates)
	0
	<4.0
	<8.0
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