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Supplementary Figure 1: Control analysis to account for the effect of covariates such as gender and
blood cell distribution. A. P-value associated with each Principle component from a Single value
decomposition analysis using ChAMP to determine the effect of each denoted covariate on
methylation profile. B. T-plot representation of result from the mixed effect model to determine
single CpG methylation differences by gender in CNBS by controlling for sample BLL, MNBS BLL,
mother’s age, gestational age and mother’s smoking status. We found 179 CpG sites significantly
different by gender at an FDR p-val < 0.05. C. T-plot representation of result from mixed effect
model to determine single nucleotide differences by gender in CCBS by controlling for sample BLL,
MNBS BLL, mother’s age, gestational age and mother’s smoking status. We found 144 CpG sites
significantly different by gender at an FDR p-val £ 0.05. D. Significant variation in estimated
granulocyte population across CNBS samples at predicted by estimatecellcount function in minfi.
However, generalized linear model analysis showed no significant differences when sample where
grouped by mother’s smoking status or mother’s neonatal BLL.
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Supplemental Figure 2: Differentially methylated sites at a cut-off of 2%. A) A-clustering followed by
differential methylation analysis by generalized estimating equation (GEE) revealed 183 CpG clusters
mapping to 564 CpG sites differentially methylated in child’s neonatal blood spots (CNBS) with high BLL in
mother’s neonatal blood spot (MNBS) compared to CNBS with low BLL in MNBS. We observed more
hyper-methylated CpG clusters (n = 151) compared to hypo-methylated CpG clusters (n=32) at an
exposure effect cut-off of 0.02 (2%) and an FDR p-value < 0.05. B) Differential methylation analysis
revealed no association between DNA methylation levels in a child’s current blood spot (CCBS) and
mother’s neonatal BLL (n=14).
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Suplementary Figure 3: UCSC genome browser pictures of differentially methylated region detected in CNBS with
high BLL in MNBS. The Delta beta or the difference between the mean of the 8 values for each probe for low BLL
samples and high BLL samples were mapped by the chromosomal location of the probes for representative genes
A. NDRG4, B. NINJ2, C. DOK3, D.Enhancer identified by Andersson et al, 2014.
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Supplemental figure 4: 65% of our significant (FDR p-value < 0.05)
differentially methylated clusters had exposure effects > abs (5%) for CNBS
with high BLL in MNBS.
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Supplemental figure 5: Validation of hM450K using in-vitro studies. The Pb —dependent change in 5mC for hESCs
exposed to 32 pg/dl of Pb was calculated within co-regulated clusters. Then the number of C's and T’s were
estimated from BS-Seq data and percent methylation was calculated for the HM450K cluster. The percent
methylation for controls (lanel), percent methylation for Pb-exposed hESCs (lane2), single nucleotide difference in
5mC from HM450K (Delta beta, lane3) and cluster effect size from A-clustering analysis of HM450K (Lane4) is
illustrated using Integrative genome viewer (IGV) for 4 validated regions listed as follows; A) chr12:130335340-
130336270, B) chr21:47832880-47833452, C) chr6:112041450-112042446, D) chr7:86413438-86414302.




Age Mother's Gestational

Sample sample bll mother's bll Gender (month) age (month) age (month) Smoking
001-027-002-2010-B 0.19009625 6.148736497 F 24 264 240 No
001-001-001-2012-B 0.579901708 2.745941529 M 6 204 186 No
001-122-001-2010-B 0.856610711 7.29056368 M 24 240 216 Yes
001-082-001-2009-B 0.871991444 1.378498216 M 24 216 192 No
001-122-002-2011-B 1.972338713 7.29056368 F 12 240 228 Yes
001-051-001-2011-B 2.27245527 0.28218839 M 12 216 204 No
001-087-002-2010-B 2.938008435 4.252003701 F 24 252 228 Yes
001-060-002-2010-B 3.035195443 36.17606133 F 12 264 252 Yes
001-130-003-2012-B 4.378173778 3.376888045 M 9 264 243 No
001-113-002-2012-B 4.602492159 3.011403372 F 8 228 208 No
001-010-001-2012-B 4.71525216 56.64450079 M 5 240 235 No
001-036-001-2007-B 4.735150984 11.26302255 M 48 264 216 Yes
001-033-001-2012-B 5.098809195 2.244241237 M 3 228 225 No
001-036-005-2009-B 5.809591329 11.26302255 M 36 264 228 Yes
001-084-001-2011-B 5.94181757 1.768640127 M 12 216 204 No
001-015-006-2009-B 6.248038356 6.413477367 F 36 264 228 No
001-025-001-2007-B 6.436692662 5.171338965 M 60 252 192 No
001-045-001-2008-B 6.860479927 5.987767511 M 36 252 216 No
001-095-001-2009-B 7.04519292 5.636077432 M 36 228 192 No
001-121-002-2007-B 7.206834813 6.614628519 F 60 240 180 Yes
001-099-003-2007-B 7.430384158 7.507768472 M 60 228 168 No
001-130-001-2007-B 7.626344312 3.376888045 M 48 264 216 No
001-036-002-2011-B 8.502613523 11.26302255 F 12 264 252 Yes
001-036-003-2008-B 9.288905445 11.26302255 M 48 264 216 Yes
001-015-002-2010-B 9.640403264 6.413477367 F 36 264 228 No
001-015-004-2008-B 9.665637279 6.413477367 F 48 264 216 No
001-019-001-2006-B 9.725285685 6.999675563 M 60 276 216 Yes
001-095-003-2011-B 10.20218454 5.636077432 M 12 228 216 No
001-130-002-2007-B 10.47605773 3.376888045 F 48 264 216 No
001-099-001-2011-B 11.04437582 7.507768472 M 12 228 216 No
001-118-002-2009-B 11.83912714 2.722341717 F 36 252 216 No
001-033-002-2010-B 16.97667656 2.244241237 F 24 228 204 No
001-019-003-2007-B 17.22238377 6.999675563 M 48 276 228 Yes
001-010-002-2009-B 24.20912991 56.64450079 F 24 240 216 No
001-079-002-2010-B 32.80080749 2.671777556 F 24 252 228 No
001-051-001-2011-A 1.241657755 0.28218839 M NA 216 204 No
001-082-001-2009-A -0.559041588 1.378498216 M NA 216 192 No
001-084-001-2011-A 1.627906418 1.768640127 M NA 216 204 No
001-033-001-2012-A 2.675718869 2.244241237 M NA 228 225 No
001-033-002-2010-A 4.48833828 2.244241237 F NA 228 204 No
001-079-002-2010-A 4.078826258 2.671777556 F NA 252 228 No
001-118-002-2009-A 1.368164285 2.722341717 F NA 252 216 No
001-001-001-2012-A 0.132033982 2.745941529 M NA 204 186 No
001-113-002-2012-A 0.526838178 3.011403372 F NA 228 208 No
001-130-003-2012-A 1.559798609 3.376888045 M NA 264 243 No
001-130-001-2007-A 1.67457733 3.376888045 M NA 264 216 No
001-130-002-2007-A 4367599524 3.376888045 F NA 264 216 No
001-087-002-2010-A 1.054781846 4.252003701 F NA 252 228 Yes
001-025-001-2007-A 8.759664027 5.171338965 M NA 252 192 No
001-095-003-2011-A -0.002739693 5.636077432 M NA 228 216 No
001-095-001-2009-A 1.616803451 5.636077432 M NA 228 192 No
001-045-001-2008-A -3.885461602 5.987767511 M NA 252 216 No
001-027-002-2010-A 0.497807044 6.148736497 F NA 264 240 No
001-015-002-2010-A 0.667523822 6.413477367 F NA 264 228 No
001-015-006-2009-A 1.383208565 6.413477367 F NA 264 228 No
001-015-004-2008-A 1.728121508 6.413477367 F NA 264 216 No
001-121-002-2007-A -4.3374629 6.614628519 F NA 240 180 Yes
001-019-003-2007-A 1.497650833 6.999675563 M NA 276 228 Yes
001-019-001-2006-A 3.819612838 6.999675563 M NA 276 216 Yes
001-122-001-2010-A -7.576020476 7.29056368 M NA 240 216 Yes
001-122-002-2011-A -0.034270196 7.29056368 F NA 240 228 Yes
001-099-003-2007-A 2.376179089 7.507768472 M NA 228 168 No
001-099-001-2011-A 9.40974033 7.507768472 M NA 228 216 No
001-036-003-2008-A -0.214657358 11.26302255 M NA 264 216 Yes
001-036-005-2009-A 0.233450692 11.26302255 M NA 264 228 Yes
001-036-002-2011-A 1.617716682 11.26302255 F NA 264 252 Yes
001-036-001-2007-A 2.896384326 11.26302255 M NA 264 216 Yes
001-060-002-2010-A 2.494466541 36.17606133 F NA 264 252 Yes
001-010-002-2009-A 0.587111426 56.64450079 F NA 240 216 No
001-010-001-2012-A 1.04007402 56.64450079 M NA 240 235 No

Supplementary Table 1: Covariate and Blood Lead Level (BLL) information used for DNA methylation analysis for 35 samples.
Sample names ending with A (Child’s Neonatal blood spots), and with B (Child’s current blood spots).




Supplementary Table 2: Table showing a list of all genes/CpG clusters which show Pb dependent change
in DNA methylation status in CNBS exposed in-utero to high BLL (high BLL MNBS) at exposure effect size
cut-off > 0.05 or 5% and FDR < 0.05.

cluster Effect Size  Standard P-value CpG CpG sites FDR
no. error sites/Cluster
672 0.130861 0.02126 7.50E-10 2 ;cg20055237;cg05865340 3.09E-06
598 0.084901 0.014865 1.12E-08 2 ;cgl6877087;cg23080818 2.31E-05
2823 0.067546 0.012342 4.43E-08 2 ;cgl0081469;cg15891218 6.08E-05
3903 0.08896 0.016827 1.24E-07 3 ;cgl7250863;cg12419685;cg1948143 0.000128
9
397 0.084224 0.01612 1.74E-07 4 ;cg20462561;cg23926439;cg2301291 0.000143
7;c825138412
536 0.102005 0.019715 2.29€-07 4 ;cg04850045;cg20265528;cg2287838 0.000157
8;cg18192325
1141 -0.08219 0.016281 4.46E-07 4 ;cg12177334;cg01278291;cg0839427 0.000262
8;cg07608052
696 0.02689 0.005463 8.57E-07 8 ;cg20850873;cg13047869;cg1660632 0.000441

4;cg10729496;cg00166722;cg088882
03;cg18621852;cg15117754

2929 0.072807 0.01497 1.15E-06 2 ;cg20663376;cg13814747 0.000528
3302 -0.1054 0.021772 1.29E-06 2 ;cg26719625;cg09093656 0.000531
769 -0.0831 0.01753 2.13E-06 3 ;cg04995300;cg17646820;cg2347746 0.00076
0
3746 0.11876 0.025093 2.22E-06 2 ;cgl4942863;cg19556473 0.00076
2080 0.041795 0.009005 3.46E-06 2 ;cg22867608;cg12397802 0.00107
938 0.120837 0.026093 3.64E-06 3 ;cg01777861;cg09978860;cg0712370 0.00107
1
664 0.048945 0.010614 4.00E-06 3 ;cg14266287;cg08773314;cg0356058 0.001096
6
758 -0.0316 0.006885 4.45E-06 2 ;cgl6898425;cg11163571 0.001144
1752 0.08614 0.019022 5.94E-06 4 ;cg09652312;cg24517467;cg0940600 0.001438
4;cg25265226
260 0.095582 0.021234 6.75E-06 4 ;cg18140268;cg19265480;cg2320646 0.001544
1;cg13067553
1350 0.07407 0.016574 7.85E-06 16  ;cg15713058;cg23942884;cg0006300 0.001702

6;cg22859054;cg02269978;cg246396
79;cg19628603;cg00797104;cg11060
379;cg17352045;cg00892368;cg2168
5006;cg18942934;cg13493635;cg150

76318;cg08873792
149 0.064743 0.014591 9.11E-06 3 ,cg06155303;cg08597839;cg0010724 0.001874
1
1046 0.077498 0.017545 1.00E-05 2 ;cgl8804667;cg05593411 0.001961
3821 0.057643 0.013099 1.08E-05 2 ;cg25594486;cg00380835 0.002022
91 0.047352 0.010898 1.39E-05 2 ;cg17158913;cg04149978 0.002473
375 0.099198 0.02287 1.44E-05 2 ;cg15730491;cg26047066 0.002473
295 -0.04977 0.011573 1.71E-05 2 ;cg22500132;cg22531371 0.00281
2370 0.048644 0.011364 1.86E-05 5 ;cg25104637;cg26388730;cg2452428 0.00295
5;cg23907108;cg15939287
2663 0.092634 0.021801 2.15E-05 2 ;cg13586425;cg25772418 0.003228
1776 -0.18049 0.042528 2.20E-05 4 ;cg17920646;cg24536782;cg0311683 0.003228
7,cg14317384
2364 0.040771 0.009733 2.80E-05 2 ;cg17590162;cg04582871 0.003979

865 0.074202 0.017869 3.29E-05 2 ;cg25607670;cg18025886 0.00438
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2063 0.039721 0.012904 0.002083 4 ;cg01464748;cg24302529;cg0983291 0.048985
1;cg26291600

2062 0.055467 0.018033 0.002099 4 ;cg20447730;cg01782066;cg2377195 0.049077
6;cg04392266
2546 0.037432 0.012181 0.002118 5 ;cg07634645;cg17768691;cg1190561 0.049114
1;cg19725903;cg25642234
491 -0.03934 0.012805 0.002124 2 ,;,cg00360761;cg00055073 0.049114
4053 0.027 0.0088 0.002153 2 ;cg00093544;cg02923264 0.049483
3896 0.044907 0.014643 0.002164 7  ;cg27413508;cg12033622;cg2607054 0.049483

0;cg17116120;cg21543589;cg089180
20;cg11704513

1552 -0.06332 0.020665 0.002184 2 ;cg04682905;cg11554295 0.049517

75 -0.02074 0.00677 0.00219 2 ;cg10055231;cg12690996 0.049517

2918 0.05459 0.01784 0.002213 3 ;cg09088406;cg13159361;cg0752119 0.049783
3

Supplemental table 3: List of robust enhancers from Andersson et al, 2014, which were located 300 bps within a DMC.

Chromosome start end Cluster score Max dist. Feature

no. location
chr15 31372997 31373178 2929 0.072807 191 overlapEnd
chr2 2.4E+08 2.4E+08 672 0.130861 15 inside
chr2 8597389 8597923 451 0.090329 237 overlapEnd
chr3 1.96E+08 1.96E+08 857 -0.08438 18 inside
chr3 1.96E+08 1.96E+08 861 0.061115 197 downstream




