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Table a. Foetal and infant head size by maternal thyroid status during pregnancy 

Foetal and iafiiD.t bead size iD mm stratified by materDal thyroid status. n = 2,621 

Foetal bead. cin:umfe:reace early pregD~UJCy mid pregaazacy late pregzumc:y 
median 134 weeks median 20.5 weeks median 3D.3 weeks 

reference, mm (95%CI) 89.6 (89.4; 89.7) 178.9 (178.7; 179.2) 285.3 (284.9;285.6) 

hypothyroxinaemi.a, mm (95%CI) 90.3 (89.8; 90.8) 179.1 (178.4; 179-9) 286.1 (285.1;287.2) 

p-value for adjusted difference p=0.008 p=o.6o p= 0.14 

Infant head circumference early iafancy mid infaDcy 
median 2.1 months median 6.3 months 

reference, mm (95%CI) 391.9 (391.5; 392.4) 438.9 (438.4; 439.9) 

hypothyroxinaemia, mm (95%C!) 394.3 (393.0; 395.6) 440.9 (439.4; 442.3) 

p-value for adjusted difference p=O.OOl p=0.01 

Values are obtained from line81' regression models. Adjusted for materruJl age, BMI. height, educational level, national origin, parity, smoking, alcohol use and maternal 
psychopathology and foetal intra uterine position and gender. Prenatal analyses are adjusted for gestational age at assessment based on ultrasound; postnatal analyses are 
adjusted for infant age at assessment. Postnatal analyses are also adjusted for gestational age at birth. 
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Tabla 2. Associations between low maternal urinary iodine and children's score on BRIEF-P stratifi.ed by maternal national origin'· 

BRIEF problem •cale Dutch wo- (n = 431) All women (n = 692) 

Adjusted• .Adclitioaally acijutecl•.a Adjusteclo.4 Aclclitionally acijustecla.a.4 

& (95"CI) P-value & (95"CI) P-value fl. (9s"CI) P-value" B(95"CI) P-value 

Inhibition 0.08 (0.02; 0.14) 0.008 0.06 (0.00; 0.01) o.os o.os (0.01; 0.10) 0.03 0.04 (-o.oo; o.og) 0.07 

Shifting -0.01 (-0.06; 0.04) 0.76 -0.02 (-o.Q7; 0.03) 0.51 -o.01 (-0.05; 0.03) 0.64 -0.02 (-0.06; 0.02) 0-41 

Emotional Control 0.02 ( -o.05; 0.08) 0.59 0.00 (-0.07; 0.07) 0.99 0.01 (-0.04; 0.06) 0.63 o.oo (-o.os.; o.o5) 0.94 

Working Memory om (o.ot; 0.12) 0.03 o.os (-o.ot; 0.11) 0.11 O.D7 ( 0.03; 0.12) 0.003 o.o6 (o.o1; o.1o) 0.01 

Planning/ Organization o.os (-o.ot; 0.11) 0.11 0.03 (-o.03; 0.10) 0.28 o.o3 (-o.o2; o.o8) 0.19 o.o2 (-o.o3; om) 0.43 

Global Executive Composite 0.06 (o.oo; 0.12) 0.04 0.04 (-0.02; 0.10) 0.19 o.os (o.oo; 0.10) o.os 0.03 (-o.m; o.o8) 0.16 

'Results from multivariable regression analyses. The five scales of executive function were analysed using log-transformed standardized scores (T-scores) to achieve normal distribution. 
'Adjusted for gestational age at blood and urine sampling. maternal age, education, BMI, and smoking, alcohol use, protein intake, and child's birth weight. •Additionally adjusted for 
maternal psychological symptoms. •Additionally adjusted for maternal national origin. BML Body Mass Index; BRIEF-P, The Behaviour Rating Inventory of Executive Function­
Preschool Version. 
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Table 3· Associations between foetal and infant growth parameters and DNA methylation. 

Crude'- P-value Adjluted• P-value Crude'- P-value Adj1111ted• P-value 

All iD£811tB IGFzDMR methylation (n = 499) H:zs methylatioa (n = 510) 

Birth weight SDS 0.15 ( -{).08; 0.38) 0.206 0.05 (-0.21; 0.31) 0.704 -<l.Ol (-0.19; 0.16) 0.888 0.06 (-0.15; 0.26) 0.597 

ll weight 2nd trimester- birth -<l.12 ( -<l.6o; 0.37) 0.642 -0.13 (-0.64; 0.38) 0.606 -<J.27 (-o.61; om) 0.116 -<l.19 (-0.54; 0.16) 0.283 

ll weight birth-3 months -o.ss ( -0.91• -o.16) o.oos -o-46 ( -o.860 -0.07) o.oaa 0.23 (-<l.04; o.so) 0.099 0.22 ( -{).08; 0.52) 0.153 

ll weight birth-6 months -0.23 (-0.53; o.o8) 0.142 -0.16 (-0.50; 0.18) 0.367 0.16 ( -{).06; 0.38) 0.146 0.11 (-0.15; 0.37) 0.407 

SGA:i.Dlants IGFzDMR methylation (n = 65) H1.9 aaethylatioza (n = 65) 

Birth weight SDS 1.55 (·0.31; 3.41) 0.103 1.18 (-o.Sg; 3.18) 0.251 -<l.03 (·1.39; 1.33) 0.965 -<l.08 (·1.80; 1.63) 0.924 

l1 weight 2nd trimester- birth 0.89 (-1.03; 2.80) 0.363 ·0.02 (·3.68; 3-64) 0.992 1.71 (o.ss; 2.87) 0.()()4 ·1.09 (·9.41; 7.22) 0.790 

ll weight birth-3 months ·1.26 (-2.92; 0.40) 0.136 -1.65 (-3.76; 0.47) 0.127 0.04 (-1.23; 1.31) 0.950 0.18 (-2.13; 2,48) 0.884 

ll weight birth-6 months -0.18 (·1.12; 0.76) 0.704 -0.07 (-1.21; 1.07) 0.905 0.55 (-0.17; 1.27) 0.137 0.72 ( -<l-44; 1.88) 0.222 

AGA iniBDtB IGF2DMR methylatioa (n = 434) H:zs aaethylatioza (n = 445) 

Birth weight SDS -0.16 (-o-46; 0.15) 0.310 -0.27 (-o.So; o.o6) 0.111 -{).07 (·0.30; 0.16) 0.533 -0.00 (-0.27; 0.26) 0.982 

l1 weight 2"" trimester- birth -<l.22 ( -<J.83; 0.39) 0.475 -0.25 ( -<l.88; 0.37) 0.428 -o.s1 (-0.947 -o.os) o.02o -<l.39 ( -<l.81; 0.04) 0.076 

l1 weight birth-a months -<l.31 (-0.73; 0.11) 0.147 -0.26 (-0.69; 0.18) 0.255 0-32 ( 0.01; 0.64) 0.042 0-35 (0.03; 0.68) 0.034 

ll weight birth-S months 0.03 (-0.34; 0.40) 0.868 0.05 (-0.36; 0-46) 0.826 0.20 (-O.Q7; 0-46) 0.143 0.13 (-0.18; 0.43) 0.414 

Results from linear mixed model analyses with DNA methylation as dependent variable and the foetal growth parameters as independent variables. Results are presented for the 
whole study population and stratified for SGA/AGA. Analyses were performed with squar(."root transformed methylation data and values are presented as regression coefficients (95" 
confidence interval). 'Crude values are adjusted for the correlations between CpG sites, bisulphite batch, and gestational age. 'Adjusted values were additionally adjusted for maternal 
characteristics (age, educational level, parity, BMI, folic acid supplement use, smoking and the occurrence of preeclampsia) and foetal gender. 
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Tabla aa. DNA methylation and ADHD symptom score. 

n=426 

ADHD, 
symptom score (sqrt transformed) 

ADHD, 
symptom score (sqrt transformed) 

ADHD, 
symptom score (sqrt transformed) 

ADHD, 
symptom score (sqrt transformed) 

All genes jointly analysed, 
methylation " 

R (9s%CI) P-value 

-0.12 (-o.21; -0.02) o.oa 

DRD4, methylation " 

Overall methylatioa. 

Nsurotra1111mitter •YIItems 

s-HTT region A, 
methylation " 

s-HTT region E, 
methylation" 

s-HTT region C, 
methylation % 

R (9s%CI) P-value B (95%CI) P-value R (9s%CI) P-value B (95%CI) P-value 

-0.52 (-1.oo; -o.os) o.os ·0.00 (-0.15; 0.15) LOO -0.22 (-0.38; -o.o6) o.oo6 -0.09 (-o.26; 0.08) 0.30 

Metaboliam 

NR3Cl region A, NR3Cl region E, NR3Cl region C, MTHFRs, 

methylation " methylation " methylation" methylation " 

R (9s%CI) P-value B (95"CI) P-value R (9s%CI) P-value B (95"CI) P-value 

-0.03 (·0.13; 0.06) 0-45 

H19, methylation " 

-o.o8 (-o.2o; 0.40) 0.18 0.03 (·o.o8; 0.14) o.ss 

Foetal growth 

IGF2DMR, methylation% KCNQ10T1, 
methylation% 

R (9s%CI) P-value B (95"CI) P-value R (9s%CI) P-value 

-0.07 ( -o.33; 0.20) 0.62 o.os (-0.30; 0.41) 0.77 -0.29 (-o.61; 0.02) 0.07 

o.os ( -Q.04; 0.13) 0.28 

The beta represent the change in methylation " per squareroot (sqrt) transformed ADHD symptom score as analysed with linear mixed models. 
Analyses EUe adjusted for bisulphite and PCR batch, maternal educational level, age, parity, body mass index, psychological problems, smelting, folic acid supplement use and child 
gender, genetic ancestry (principle components), birth weight, Apgar score, gestational age at birth and age at assessment of CBCL. Analyses of DRD4 and &-HTT regions are also 
adjusted for variable number tandem repeats. 
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Tabla ab. DNA methylation and ADHD dichotomous symptom score. 

n=426 

ADHD, symptom score (>2) 
dichotomous 

ADHD, symptom score (>2) 
dichotomous 

ADHD, symptom score (>2) 
dichotomous 

ADHD, symptom score (>2) 
dichotomous 

All genes jointly analysed, 
methylation % 

!!. (9s'l'CI) P-value 

-0.25 ( -<>.43; -o.o6) o.oog 

DRD4, 
methylation % 

Overall methylatioza 

Neurotransmitter ayatema 

s-HTT region A, 
methylation % 

s-HTT region B, 
methylation % 

s-HTT region C, 
methylation % 

!!. (95%CI) P-value B (95%CI) P-value !!. (95%CI) P-value B (95%CI) P-value 

-L04 (-2.03; -<>.48) o.~ -om (-o.:m 0.22) o.63 -<>.35 (·0.66; -0.03) o.os ·O.D7 (-0-40; 0.26) 0.68 

Metabol!.m 

NR3C1 region A, NR3C1 region B, NR3C1 region C, MTHFRs, 
methylation % methylation " methylation " methylation % 

!!. (95%CI) P-value B (9s'l'CI) P-value !!. (95%CI) P-value B (95%CI) P-value 

-<l.ll (-0.29; 0.07) 0.22 

H19, 
methylation % 

·0.10 (·0-34; 0.15) 044 0.03 (-0.19; 0.25) 0.78 

IGF2DMR, 
methylation % 

Foetal growth 

KCNQ10Tt. 
methylation % 

!!. (95%CI) P-value B (9s'l'CI) P-value !!. (95%CI) P-value 

-<>.20 (-o.73; 0.33) o-46 0.15 (-o.ss; o.Bs) 0.68 -<>.so (-1.11; o.12) 0.11 

0.07 (·0.10; 0.24) 044 

The beta represent the change in methylation " per squareroot (sqrt) transformed ADHD symptom score as analysed with linear mixed models. 
Analyses are adjusted for bisulphite and PCR batch, maternal educational leveL age, parity, body mass index, psychological problems, smoking, folic acid supplement use and child 
gender, genetic ancestry (principle components), birth weight, Apgar score, gestational age at birth and age at assessment of CBCL. Analyses of DRD~ and s·HTT regions are also 
adjusted for variable number tandem repeats. 
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Supplamantal Tabla 1. Summary of primer sequences for PCR amplification*. 

Gezae Candidate fuactioD Genomic Regioa Number of CpG Primer sequemce** (5' to 3') Source MeaD" 
waits useaecl methylatioD (SD) 

DopamineD4 Neurotransmitter chr11:636508- 11 CpG units F:GGGATTTTTTGTTTAGGGTTAGAGG Wong,2010 46.6 (5.2) 
Receptor (DRD4) system 636904 (19 CpG sites) ~CACCCTAATCCACCTAATATCTAACA (19) 

Serotonin Transporter Neurotransmitter chr17:28562435- 6 CpG units F:GGTTAGTTTTAGTTTTGGTTTTTGTT Wong,2010 14-6 (1.3) 
(5-HTT) region A system 28562812 (13 CpG sites) ~CAAAAATTCTTCAAAAACTCTTTAAC (19) 

Serotonin Transporter Neurotransmitter chr17: 28562751- 12 CpG units F:GTTTTTATATGGTTTGATTTTTAGATAG Philibert, 22.8 (1.8) 
(5-HTT) region B system 28563084 (22 CpG sites) ~CCTACTCCTTTATACAACCTCCCCC 2008(18) 

Serotonin Transporter Neurotransmitter chr17: 28562358- 13 CpG units F:GTTATTTAGAGATTAGATTATGTGAGGGT Philibert, 18.8 (L8) 
(5-HTT) region C system 28562783 (25 CpG sites) ~CCTACAACAATAAACAAAAAAACCCC 2008(18) 

Potassium channel Development growth chn1: 2721823- 4CpG units F:GTTAGGGAAGTTTTAGGGTGTGAAT Designed in 62.4 (3.0) 
protein (l<CNQ10T1) and metabolism 2722182 (6 CpG sites) ~TTCTAAAACCCCCACTACTATACCT EpiDesigner 

Insulin-like growth Growth and insulin chr11: 2169458- 3 CpG units F:TGGATAGGAGATTGAGGAGAAA Tal ens, 72.8 (3.8) 
factor 2 (IGF2) signaling 2169796 (4 CpG sites) ~CCCCAACAAAAACCACT 2010(15) 

H19 Growth chr11: 2019371- 10 CpG units F:GGGTTTGGGAGAGTTTGTGAGGT Tal ens, 56.1 (3.0) 
2019784 (13 CpG sites) ~TACCTACTACTCCCTACCTACCAAC 2010(15) 

MethylenetetrahydrofolateHomocystein chn: 11866184- 12 CpG units F:GTTTGTAGTTATTTTTGGTTTTAGTTTT Designed in 5.0 (o.B) 
reductase (MTHFR) metabolism 11866627 (14 CpG sites) ~TAACCTAAATTCTCCCTCAAATTCC EpiDesigner 

Glucocorticoid receptor Development, chrs: 142783585- 10 CpG units F:TTTTTGAAGTTTTTTTAGAGGG McGowan 13.9 (1.6) 
(NR3C1) region A metabolism and 142783906 (19 CpG sites) ~TTTCTCCAATTTCTTTTCTC (20) 

immune response 

Glucocorticoid receptor Development, chrs: 142782046 11 CpG units F:AAAGGGGTTATTTAGAAATTTTAGG Designed in 11.2 (0.9) 
(NR3C1) region B metabolism and 142782472 (22 CpG sites) ~TCCTAACCTCTTTTCTCCCC EpiDesigner 

immune response 

Glucocorticoid receptor Development, chr5:142784559 10 CpG units F:TTTTTAGTTTAAGGGGAAGGG AAT Designed in 13.0 (L2) 
(NR3C1) region C metabolism and 142784950 (20 CpG sites) ~ CTTCAAAATATCAAAACAAAAAAAACC EpiDesigner 

immune response 

• UCSC FebruCliJ!2009 GRCh37 Genomic Assembly 

**Primers were delivered w:ith standard Sequenom MassCleave tall" added to the 5'end of the primers (10-mer at forward primer (F): agyaagagag, T7 at reverse primer (R) 
:cagtaatacgactcactatagggagaaggct). 
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Tabla 2a. Associations between maternal early pregnancy plasma folate and newborn DNA methylation levels n = 426. 

All genes assessed, ethylation 

Uaadjuated E (95%CI) P-value 

Continuous, J.lmolfl ·3-98 {-13.75; 5.80) 0-42 
Deficient, <7 nmoVL (n = 27) ·0.39 (-0.74; -<l.03) 0.03 

DRD4. methylation 

Overall metbylatioa 

AcljWited. 

Ccmtiawn111, 
)lmol/L 
Deficient, <7 
nmoVL (n = 27) 

Neurot:ranamltter ayatems 

s-HTT_a, methylation 

Uaadjuated E (95%CI) P-value :B {9s"CI) P-value 

Continuous, J.lmol/L -8.81 (-£0.27; 42.67) 0.74 
Deficient, <7 nmoVL (n = 27) ·1.71 (-3-57; 0.15) 0.07 

AdjWited. 
Continuous, pmoVL ·51.59 (·105.37; 2.20) 0.06 
Deficient, <7 nmoVL (n = 27) ·0.07 (-1.99; 1.86) 0.94 

7-56 (·6.87; 21.99) 0.30 
-<l.n (-o.64; 0-41) o.67 

7-99 (-7.76; 23.75) 0.32 
-{).17 (-0.73; 0-39) 0.54 

Meta holism 

NR3C1_a, methylation NR3C1_b, methylation 

Uaad,juated E (95"CI) P-value :B (95"CI) P-value 

Continuous, pmoVL 9-1.72; 16.37) 0.11 4.74 (·6.84; 16.32) 0.42 
Deficient, <7 nmoVL (n = 27) ·O.S1 (·o.84; -0.19) 0.002 -<l.36 ( -<l.77; o.o6) 0.09 

AdjWited. 7-33 
Continuous, pmoVL 8.69 (·1.22; 18.60) o.og 3-53 (·9.10; 16.16) o.s8 
Deficient, <7 nmoVL (n = 27) ·0.60 ( -<l.94; -0.25) 0.001 -{).21 (-0.65; 0.24) 0.37 

All genes assessed, methylation 

E {95%CI) P-value 

-9.08 {-2o.o; 1.85) o.1o 
-0.01 (-o..;o; 0.38) 0.95 

5-HTT_b, methylation 

E (95%CI) P-value 

·6.66 (-23.08; 9-76) 0-43 
-0.23 (-0.85; 0.38) o-46 

·14.73 (·31.37; 2.42) 0.09 
0.12 (·0.51; 0.74) 0.72 

NR3C1_c, methylation 

B (95%CI) P-value 

2.73 (-7-95; 13.41) 0.62 
·0.05 (-<l-43; 0-34) 0.81 

3.69 (·7-95; 15-34) 0.53 
·0.03 ( -{).44; 0.38) 0.89 

5-HTT_c, methylation 

B (9s"CI) P-value 

-13.04 (-30.00; 3-90) 0.13 
0.03 (-<l.05; 0.10) 0.59 

-17.82 (·35.85; 0.20) 0.05 
-o.os ( -<l.68; 0-59) o.89 

MTHFRs, methylation 

B (95"CI) P-value 

-1.35 ( -g.84; 7-14) 0.76 
0.02 ( -{).29; 0.32) 0.91 

-4,07 (-13.23; 5.09) 0.38 
o.og (-0.24; 0-42) 0.59 
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Tabla 2a. (Continued) 

H19, methylation 

Unadjusted B (95%Cl) P·value 

Continuous, pmolfl -18.32 (-44.38; 7.74) 0.17 
Deficient, <7 nmoVL (n = 27) -23.08 (-1.18; 7.17) 0.63 

AdJuated. 
Continuous,pmol/L 15-70 (-44.25; 12-84) 0_28 
Deficient, <7 nmoVL (n = 27) -0.27 (-1.29; 7.47) 0.60 

Foetal growth 

IGF2DMR. methylation 

:B (95%Cl) P-value 

7.72 (-28.15; 43.59) 0.67 
-1.08 (-2.39; 0.24) 0.11 

3.32 (-35-32; 4L95) 0.87 
-o.74 (-2.13; o.65) 0.30 

KCNQ10T1, methylation 

B (95%Cl) P·value 

-23.74 (-53.56; 6.07) 0.12 
-0.24 (-1.33; 0.85) 0.66 

-21.90 (-54-45; 10-65) 0.19 
-0.41 (-1.58; 0.75) o-48 

The beta represent the change in methylation % per 1 lJmoVL increase of folate concentration (continuous) or the change in methylation % in folate deficiency 
(<7p.moVL) compared to adequate concentrations~ 7p.moVL as analysed with linear mixed models. Values represent Beta, 95% confidence intervals and P-values. 
Adjusted analyses are adjusted for gestational age at the moment of blood sampling, maternal educational level, smoking, child gender, birth weight and gestational 
age at birth 
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Tabla 2b. Associations between maternal early pregnancy plasma homocysteine and newborn DNA methylation levels n ~ 426. 

UD&d.juated 

Continuous, pmol/L 
Elevated homocysteine, 
>11pmol/L (n = 30) 

Una.djuated 

Continuous, pmol/L 
Elevated homocysteine, 
>11pmolfL (n = 30) 

~uated. 
Continuous, pmol/L 
Elevated homocysteine, 
>11 pmol/L (n =30) 

All genes assessed. 
methylation 

B (95%CI) P-value 

-o.Ol (-0.05; 0.02) 0.48 
-o.os (-o.s9; 0.29) 0.76 

DRD-4, methylation 

Overall methylation 

Aclju.ted. 

All genes assessed, 
methylation 

B (95%CI) P-value 

Continuous, pmoVL o.oo (·0.03; 0.04) 0.87 
Elevated 0.06 (-0.27; 0.39) 0.73 
homocysteine, >11 
pmoVL (n = 30) 

Neurotraaamitter aywtema 

s-HTT_a, methylation s-HTT_b, methylation s-HTT_c, methylation 

B (95%CI) P-value B (9s%CI) P-value B (9s%CI) P-value B (9s%CI) P-valua 

-0.06 (-0.26; 0.14) 0.53 o.o3 (-o.o3; o.o9) 0.29 o.oo (·o.o6; om) o.B9 -o.os (-0.11; o.o2) 0.16 
-Q . .of-5 (-2.22; L33) 0.62 -0.03 (-o.52; 0.47) 0.91 -o.10 (-0.67; 0-47) 0.73 -o.37 (-0.96; o.23) o.23 

0.03 (-0.17; 0.23) 0.74 o.o2 (-o.04; o.oa) o-46 o.o3 (-0.04; o.o9) 0.40 -o.Q4 (-0.11; 0.03) 0.24 
0.26 (-1.51; 2.03) 0.77 -0.04 (-0.55.; 0.47) 0.87 o.og (-0-47; o.64) 0.76 -o.28 (-o.BB; 0.31) 0.35 
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Table zb. (Continued) 

Unadjuated 

Continuous, pmol/l 
Elevated homocysteine, 
>11pmolfl (n = 30) 

Adjusted 
Continuous, pmolfl 
Elevated homocysteine, 
> 11 pmol/l (n = 30) 

Uzusdjusted 

Continuous, pmolfl 
Elevated homocysteine, 
>11 pmol/l (n = 30) 

AdJusted 
Continuous, pmolfl 
Elevated homocysteine, 
> 11 pmol/l (n = 30) 

NR3C1_a, methylation NR3C1_b, methylation 

B (95%CI) P..,.Jue B (9S%CI) P-value 

-<l.04 (-o.o8; -o.o1) o.oz -o.o4 (-o.o8; o.o1) 0.11 
-<J.27 (-o.sB; o.o4) 0.09 -0.38 ( -<J.78; o.o2) o.o6 

-<J.04 (-o.o8; -0.04) o.oa -0.03 ( -<J.o8; 0.02) 0.20 
-<J.26 (-o.sB; o.o6) o.n -0.39 (-o.Bo; o.o2) 0.07 

H19, methylation IGF2DMR, methylation 

B (9S%CI) P..,.Jue B (9S%CI) P-value 

0.09 (-0.01; 0.19) 
1.00 (0.10; 1.90) 

0.09 (-0.01; 0.20) 
0.92 (-0.01; 1.86) 

0.07 
o.oa 

0.09 
0.05 

-o.o6 (-<J.21; o.o8) 041 
-0.29 (-1.55.; 0.96) 0.65 

-0.08 (-0.23; 0.07) 0.30 
-0.32 (-1.6o; 0.96) 0.62 

Metaboliam 

NR3C1_c, methylation 

B (9S%CI) P""'Ylllue 

-<J.02 (-o.o6; o.o2) 0.40 
-<J.29 (-o.66; o.o9) 0.13 

-<J.02 (-0.06; 0.03) 0.45 
-<J.33 (-0.71; 0.06) 0.10 

Metaboll..m 

KCNQ10T1, methylation 

B (9S%CI) 

o.o6 (-o.o6; 0.18) 
0.10 (-0.95; 1.15) 

o.os (·0.07; 0.18) 
0.05 (·1.03; 1.14) 

P..,.Jue 

0.33 
o.ss 

0.40 
0.92 

MTHFR& methylation 

B (9S%CI) P""'Ylllue 

-o.o3 (-<J.07; o.oo) o.~ 
-0.16 (-o.46; 0.13) 0.27 

-o.o3 (-<J.07; o.oo) om 
-0.11 (-<J-41; 0.19) 0.48 

The beta represent the change in methylation % per 1 pmolfL increase of homocysteine concentration (continuous) or the change in methylation % in elevated 
homocysteine concentration (>11 pmolfl) compared to adequate concentrations :S: 11 JlmolfL as analysed with linear mixed models. Values represent Beta, 95% 
confidence intervals and P-values. Adjusted analyses are adjusted for gestational age at the moment of blood sampling, maternal educational level, smoking, child 
gender, birth weight and gestational age at birth. 
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Tabla 3. Associations between maternal early periconceptional folic acid supplement use and newborn DNA methylation levels n ~ 440. 

UDad.justed 

Start preconceptionally 
Start within fi.rst 10 weeks 
of gestation 
No use 

Unad.ju.sted 

Start preconceptionally 
Start within fi.rst 10 weeks 
of gestation 
No use 

Adjusted 
Start preconceptionally 
Start within fi.rst 10 weeks 
of gestation 
No use 

All genes assessed, 
methylation 

B (95%CI) P-value 

reference 
0.08 (-O.ll; 0.27) 0.42 

-{).14 (-0.39; 0.11) 0.27 

Overall methylation 

Adjuatecl 

Start 
preconceptionally 
Start within frrst 10 
weeks of gestation 
No use 

All genes assessed, 
methylation 

B (95%CI) P-value 

reference 

0-07 (-0.16; 0.31) o.s6 

0.20 (·0.15; 0.54) 0.26 

Neurotrallllmitter syati!DUI 

DRD4, methylation 5-HTT_a, methylation 5-HTT_b, methylation 

B (95%CI) P-value R (9S%CI) P-value B (95%CI) P-value 

reference reference reference 

0.35 ( -<>.64; 1.35) 0.49 ·0.14 ( -{).20; 0.37) 0.55 0.10 (·0.22; 0-42) 0.54 

-5.56 (·1.87; o.74) 0.40 ·0.14 ( -<l-51; 0.23) o-46 0.28 (-0.16; 0.71) 0.21 

reference reference reference 
0.94 ( -{).06; 1.94) 0.07 0.08 (-0.21; 0.38) 0.57 0.16 (-0.16; 0-48) 0.32 

0.67 (-0.72; 2.06) 0.34 ·0.20 ( -<>.61; 0.21) 0.33 0-47 (0.02; 0.92) 0.04 

S·HTT_c, methylation 

B (95%CI) P-value 

reference 

0.07 (-0.27; 0-40) o.69 

0.15 ( -{).29; 0.59) 0.51 

reference 
0.09 (-0.24; 0.43) o.s8 

0.17 (-<>-30; 0.64) 0-48 
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Table 3· (Continued) 

Unadjusted 

Start preconceptionally 
Start within fi.rst 10 weeks 
of gestation 
No use 

Adjusted 
Start preconceptionally 
Start within fi.rst 10 weeks 
of gestation 
Neuse 

UDad,juated 

Start preconceptionally 
Start within fi.rst 10 weeks 
of gestation 
Neuse 

Adjusted 
Start preconceptionally 
Start within fi.rst 10 weeks 
of gestation 
Neuse 

NR3C1_a, methylation NR3C1_b, methylation 

B (95%CI) P-value B (95%CI) P-value 

reference reference 
o.os (-0.23; 0.12) 0.56 0.20 ( -{).04; 0.43) 0.11 

-0.16 (-0-39; om) 0.17 -0.07 (-0-37; 0.24) 0.67 

reference reference 
0.06 (-0.24.; 0.12) 0.52 0.18 (-0.06; 0-43) 0.15 

-{).29 (-0.54; ·0.03) 0.03 O.Dl (-0-33; 0.35) 0.96 

H19, methylation IGF2DMR, methylation 

B (95%CI) P-value B (9s%Cl) P-value 

reference reference 
0.42 (-0.09; 0.93) 0.10 -0.03 (-<l.73; 0.67) 0.94 

o.29 (-0.37; 0.95) 0.39 ·0.87 (-1.79; 0.04) 0.06 

reference reference 
0.44 (-0.09; 0.97) 0.10 0.23 (·0-49; 0.94) 0.53 

0.41 (-0.32; 1.14) 0.27 -o-41 (-1-40; o.s9) 0-42 

Metabolia:m. 

NR3C1_c, methylation MTHFRs, methylation 

B (95%CI) P-value B (95%CI) P-value 

reference reference 
0.08 (-0.13; 0.29) 0-46 -<J.Ol (-0.18; 0.16) 0.91 

-0.10 ( -<l.38; 0.18) 0-47 0.13 (-0.09; 0.35) 0.25 

reference reference 
0.09 (-0.13; 0.31) 0-43 0.02 (-0.16; 0.19) 0.87 

-0.11 (-0-42; 0.20) 0-48 0.13 (-0.11; 0.38) 0.29 

Foetal growth 

KCNQ10T1, methylation 

B (95%CI) P-value 

reference 
0-48 (-11.48; 1.08) 0.11 

0.12 (-0.67; 0.91) 0.76 

reference 
0.56 (-o.o6; 1.19) 0.08 

0.03 (-o.B-4; o.go) 0.95 

The beta represent the change in methylation" per 1 11moVL increase of folate concentration (continuous) or the change in methylation% in folate deficiency compared to adequate folate 
concentrations~ 7 11moVL) as analysed with linear mixed models. Values represent Beta, 95% confidence intervals and P-values. Adjusted analyses are adjusted for gestational age at the 
moment of blood sampling, maternal educational level, smoking, child gender, birth weight and gestational age at birth 
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Tabla 4· Associations between the MTHFR C677T (rs1801133) genotype in mothers and newborns and newborn DNA methylation, mothers 
n = 463, newborns n = 523. 

Maternal geDotype 

CC (n = 210)/CT (n = 203) 
TT(n=50) 

Maternal geDotype 

CC (n = 210)/CT (n = 203) 
TT (n=so) 

Child geDOtype 
CC (n = 210)/CT (n = 203) 
TT(n=so) 

Maternal geDOtype 

CC (n = 210)/CT (n = 203) 
TT (n =50) 

Child geDOtype 

CC (n = 210)/CT (n = 203) 
TT (n =so) 

All genes assessed, 
methylation 

R (95%CI) P-value 

reference 
-0.31 c -o.59; -o.o2) o.os 

DRD4, methylation 

R (9S%CI) P-value 

reference 
·1.56 (·3.00; -o.o8) 0.().4. 

reference 
·0.03 (·1..43; L37) 0.97 

NR3C1_a, methylation 

R (95%CI) P-value 

reference 
0.10 (·0.16; 0.38) 0-45 

reference 
0.25 (·0.02; 0.51) 0.07 

Overall methylatioD 

All genes assessed, 
methylation 

Child geDOtype :B (95%CI) P-value 

CC (n = 210)/CT reference 
(n = 203) o.o1 (-o.2o; 0.35) 0.57 
TT (n =so) 

s·HTT_a, methylation s·HTT_b, methylation 

:B (9S%CI) P-value B (95%CI) P-value 

reference reference 
-o.22 ( -o.6s; o.21) o.32 0.22 (-o.21; 0.66) 0.31 

reference reference 
0.03 (·OM; 0.38) o.89 0.10 (0.37; 0.57) 0.67 

Metaboliem 

NR3C1_b, methylation NR3C1_c, methylation 

!1. (95%CI) P-value !1. (95%CI) P-value 

reference reference 
0.08 (·0.28; 0-44) 0.67 ·0.16 (·0-48; 0.16) 0.34 

reference reference 
·0.01 ( -().36; 0.34) 0.97 0.06 (·0.24; 0.37) 0.69 

s·HTT_c, methylation 

B (95%CI) P--val.ue 

reference 
o.m (-o-48; o.so) 0.97 

reference 
·0.15 (0.63; 0.33) 0.54 

MTHFRs, methylation 

!1. (95%CI) P--val.ue 

reference 
0.12 (·0.15; 0.38) 0.38 

reference 
0.15 (·0-45; 0.75) 0.62 
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Table 4. (Continued) 

Foetal growth 

H19, methylation IGF2DMR, methylation KCNQ10T1, methylation 

Maternal genotype B (95%CI) P-value B (9S%CI) P-value B (9S%CI) P-value 

CC (n = 210)/CT (n = 203) reference reference reference 
TT (n =so) -o.o1 (-o.8o; 0.78) 0.98 -0.55 (-1.62; 0.52) 0.31 -o.Sg (-1.80; o.o2) o.os 

ChJld genotype 
CC (n = 210)/CT (n = 203) reference reference reference 
TT (n =so) -{).47 (-1.20; 0.26) 0.21 o.so(-o.53; 1.52) 0.34 0.04 (-0.81; 0.89) 0.92 

The beta represent the change in methylation " in individuals with the MTHFR677TT genotype compared to MTHFR677CT or CC genotype as analysed with linear mixed models. 

Values represent Beta, 95" conndence intervals and P-values. Analyses are adjusted for newborn birth weight. [ 
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Supplemental Tabla 1. Summary of primer sequences for PCR amplifi.cation*. 

GeDe Cazadidate fuliCtioza Genomic Regioza Number of CpG Primer sequemce*'* (5' to 3') 
uDits asseAed 

Source Medi&D" 
~latioD 

(90" I'BJ198) 

DopamineD4 Neurotransmitter system chr11:636508-
Receptor (DRD4) 636904 

Serotonin Transporter Neurotransmitter system chr17:28562435-
(5-HTT) region A 28562812 

Serotonin Transporter Neurotransmitter system chr17: 28562751-
(5-HTT) region B 28563084 

Serotonin Transporter Neurotransmitter system chn7: 28562358-
(5-HTT) region C 28562783 

Potassiwn channel proteinDevelopment growth and chrl1: 2721823-
(KCNQ10T1) metabolism 2722182 

Insulin-like growth factor Growth and insulin 
2 (IGF2) signaling 

H19 Growth 

chr11: 2169458-
2169796 

chrn: 2019371-
2019784 

Methylenetetrahydro- Homocystein metabolism chr1: 11866184-
folate reductase (MTHFR) 11866627 

11 CpG units F:GGGATTTTTTGTTTAGGGTTAGAGG 
(19 CpG sites) R:CACCCTAATCCACCTAATATCTAACA 

6 CpG units F:GGTTAGTTTTAGTTTTGGTTTTTGTT 
(13 CpG sites) R:CAAAAATTCTTCAAAAACTCTTTAAC 

Wong, 2010 47.8 (37-4-55.1) 
(20) 

Wong, 2010 2.7 (2.0-3.8) 
(20) 

12 CpG units 
(22 CpG sites) 

F:GTTTTTATATGGTTTGATTTTTAGATAG Philibert, 7.1 (5.2-9.1) 

13CpG units 
(25 CpG sites) 

4CpG units 
(6 CpG sites) 

3 CpG units 
(4 CpG sites) 

10CpG units 
(13 CpG sites) 

R:CCTACTCCTTTATACAACCTCCCCC 2008(19) 

F:GTTATTTAGAGATTAGATTATGTGAGGGT Philibert, 
R:CCTACAACAATAAACAAAAAAACCCC 2008(19) 

F:GTTAGGGAAGTTTTAGGGTGTGAAT 
R:TTCTAAAACCCCCACTACTATACCT 

F:TGGATAGGAGATTGAGGAGAAA 
R:AAACCCCAACAAAAACCACT 

F:GGGTTTGGGAGAGTTTGTGAGGT 
~TACCTACTACTCCCTACCTACCAAC 

Designed in 
EpiDesigner 

Talens, 
2010(22) 

Talens, 
2010(22) 

s.6 (4-5·7-3) 

39.0 (29.5·48.8) 

54.0 (42-7~2.7) 

31.7 (-24.2-39.2) 

12 CpG units F:GTTTGTAGTTATTTTTGGTTTTAGTTTT 
(14 CpG sites) R:TAACCTAAATTCTCCCTCAAATTCC 

Designed in o.g (0-4-1.5) 
EpiDesigner 

Glucocorticoid receptor 
(NR3C1) region A 

Development, metabolism chrs: 142783585- 10 CpG units 
and immune response 142783906 (19 CpG sites) 

F:TTTTTGAAGTTTTTTTAGAGGG 
R:AATTTCTCCAATTTCTTTTCTC 

McGowan (21) 
2,2 ( 1-4-3-1) 

Glucocorticoid receptor 
(NR3C1) region B 

Glucocorticoid receptor 
(NR3C1) region C 

Development, metabolism chrs: 142782046 
and immune response 142782472 

Development, metabolism chr5:142784559 
and immune response 142784950 

• UCSC February 2009 GRCh37 Genomic Assembly 

11 CpG units 
(22 CpG sites) 

10 CpG units 
(20 CpG sites) 

F:AAAGGGGTTATTTAGAAATTTTAGG 
~TCCTAACCTCTTTTCTCCCC 

Designed in 2.6 (1.8-3.6) 
EpiDesigner 

F:TTTTTAGTTTAAGGGGAAGGG AAT Designed in 3.1 (1.8-6.1) 
R: CTTCAAAATATCAAAACAAAAAAAACC EpiDesigner 

••Primers were delivered with standard Sequenom MassCleave tags added to the 5'end of the primers (10-mer at forward primer (F): aggaagagag, T7 at reverse primer (R) 
:cagtaatacgactcactatagggagaaggct). 
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